


SAFETY NOTICE 

CAUTION 

on component!; or 
applic~lions should rep~ired in ~ccord~nce with 

supplied by the manufacturer of the lotal product. 

, 
instructions 

Proper service and repair i. importanl to the safe. reliable, operation of ~ll motor vehicles. 
The service procedures recommended And described in this publication were dev~loped 
for professional servic~ peroonnel and are effeclive methods for performing vehide 
repair. Following these procedures will help assure efficient economical vehicle 
performance and service reliability. Some of these service procedure. require the use of 
special lools designed for specific procedures. These special tools should be used when 
recommended throughout Ihi. publication. 

Sped~l ~ltenlion should be exen:ised when working with spring or tension loaded 
fasteners and devices such ~s E-Clips, Cin:lips, Sn~p rings, etc., as careless removal 
may cause personal injury. Always wear safety goggles whenever working on 
vehicles or vehicle components. 

It is important 10 note that this publication contains various Cautions and Warnings. 
The,e should be c~rc(ully r~ad in order to minimize the ri,k of personal injury. or the 
possibility that improper service methods may dam"ge the vehide or tender it umafc'. It i. 
important to note that the,e Cautions ~nd Warning. cover only the ,il1lOtions ~nd 
proc~x1urc, Chrysler Corpo'''lion has encountered and recommended. Chrysler Corpora_ 
tion could not possibly know, ev"luate, ~nd odvise the service trade of ~ll concej,,~ble 
ways that service m~y be p<'rformed, or of the possible haards of corh. Consequently, 
Chrysler Corporation has nOt ulUknaken any such brood service review. Accordingly, 
anyone who uses ~ ",rvice proc,'dure" or tool, that is not recommended in this publicotion. 
must assure oneself thoroughly that neither personal .,fety, nor vehicle s.{ely. bc 
j~..,pardilcd by the service methods they select. 
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Stealth 

TECHNICAL 
INFORMATION 

MANUAL 
FOREWARD 

ThiS manus! has been prepared as an int rod llCtion 
10 the spec ifica tions. feature~ , construct ion arn;l 
fll nCliorlS of the newly developed STEALTH. 
Plea5e ,e&<! this manual careful ly as ~ will be 01 
assj'la.nce for S$rvice and sales actMlie$. 
Please note thlt 1M servIce "",nuet, are also 
available and 5houkl be used in COIIjunction with 
II1IS manual 
All onformal;')n, ill ustf~ t jons and p'odu C:1 
o;k!s~fiPl ior>s containw in this menual are current 
as al the time of pub1icatiO{1 . We, however, 
reserve the right to make changes al any time 
withou t prior notice or oblig<ltion . 
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MODEL INDICATIONS 

The following abbreviatioos are USM in this manual for classilication of model types. 

MrT: Indicates the manual transaxle. 01 models equipped with the manual transaxle. 
AIT: IndicaleS Ihe automatic transaxle. or models eQuipped with the automatic transaxle. 
MPI: Indicates the multi1X'int injection. or engines equipped with the multi-point injection. 
DOHC: Indicates an engi"", with Ihe double overhead camshaft. or a model equipped with such an engine. 
Turbo: Indicates an engi"", wilh turbocharger, or a model equipped with such an engine. 
Non·Turbo: Indicate. an engi"", without turbocharger, or a model equipped with such an engine. 
FWD, Indi~tes the front wheel·drive vehicles. 
AWD: Indicates the aU wheel·drive vehicles. 

HOW TO READ A CIRCUIT DIAGRAM 
Circuit diagrams are preparoo as lollows using these 
symbols: 

eooo. ",or I", eqUip' 
"",n! ",.(h .ttoohe<l no<· 

~" 

NOTE 
For specilic details concerning the interpretation 01 
circuit diagrams. reler to the separatefy bound 
Service Manual. 

.,~ _ .. _. 

n"" •• ymboI> >how the i r>p!Jt 10 
and output from i<ir9<tion 01 
ou"",,1 flow 10 and.f,oml an 
eiec'","",cootroi OOt. 
(61 ond.,..t .. thot c",,,,nt flows 
~rd . ·W ." 1_, Ou",,",! output 

! L--L, 
L:.-°$ i 

, 

, 



UNITED STATES 

The ~periaJ ..,rvire tool. ref~ .... d to m.ffin .... nqulnd for «lr!.&in ...... io:<l operations. Tbeili: ~J",d.l ..,rvi,e tool. 
(M'" their ""'Iuivalent. if IlOl obt.oi""ble th"""h • \00:1.1 ""',..,. n. anila"'-lloroulh Ihe follo"'i", oul.let . 

82t115 Park I...ane, Garden CIty. Mithipn 48tU. U.S.A. 

TRIANGLE SP£CIAL PRODUCTS GROUP 
Il,!lll ER SP£CI .... l TOOl.$) 

DlVI5OO101 Of THE TRIANGLI GOAPO~o\TION 

CANADA 

floe . peciaI....-vioe tools ldernd to Mrftn _ required """ .. rtaia .. moe openticms. Thnt .ptcial..,....;.., ...... 
... their equiVlllent. ifnot obuinable throu!!h ...... 1 ~ .... . ni~ lhl'OUlh the foUo..in& outlet . 

. Box 24" ... mhentbu ..... Ont.orio N9V zz.t 

INTERNATIONAL 

no. ,ped.l..,rvioe tool ... de","" to tM.ffin a .. required for ... rtain ..... ·io:. ope rotion... T ..... ~ped.1 u rvio. toolt 
or lhoi. equivalent. if root oblainable through. 10 .. 1"",,1'<'*'" .. &ia ble IIorouRh tbe loIlo,,·inR outlot. 

321615 ParlILaM. Gank ft City, Midoigan -48t$. U.S.A. 

A TRIANGLE SPECIAL PRODUCTS GROUP 
10.4I LLER SPECIAl TOOL$! 

DIVISION O~ THE TRIANGLl! CO"PO~ATION 
Telephone (a13) 52~6717 "AX (313) 52~65(}~ 



0-1 

GENERAL 

CONTENTS 

GENERAL DATA AND SPECIFICATIONS ...... 21 VEHICLE IDENTIFICATION ....... . ........... ...... 17 
TeCHNICAL FEATURES ................................ 2 Chassis N....-nber . ... .. ..... ......... ............ .. .... .. ....... 19 

Active Exhaust <Turbo> ........................ ..... ........... 9 Engine Model Stamping ...... .... .......................... 20 
Chassis ,........ .. ........ ... ................. _______________ _ 10 Vehicle Identif icat ion Code Chart PI~le ........... 17 
Clutch Booster <Turbo> .... ... __ ..... . _. ,_ ...... _, ......... . 9 Vehicle Identification Number List .. ...... ..... ...... 18 
Eng ina .. _._ .. _______ , __ ,_, .. ,_, ,_, ..... _,_ .......... ........ ....... .. 4 Vehic le Identification Number 
Exterior .. " , _____ _____ _ , ._._ .... ....... ................ , ....... .. 2 Location ............................................. __ ...... __ ._' ... 17 

Interior .,_ ................ ........... ............... ... ...... , .... ..... .... .. 3 Vehicle Informll1ion Code Pill1e ..... ... ....... " ..... . 19 

Small Amount Refrigerant System Vehicle Saf€ltY C€lrtification Label .. " ... " ... .. ..... .. 20 
(Air Corlditior\e' ) ... .... ......... .... ....... .... ........ " .......... , 15 

Supplemental Restraint System {SRS) ........ ".,14 
Theft·alarm System ....... ......... ......... .............. "". 16 
Transaxle .......... .. .. ............................... .. .... ... .......... . 8 



0-2 GENERAL - Technical Features 

TECHNICAL FEATURES 
EXTERIOR 
Dynamic spons car proport ions with wide t read 
and tight in terior. 

'0. Features , Th<I forward passenger comparlmenl looh like a c",,"ule, U"irIg lila"" ""';th complex ClJrve • . 

0'''''' 

, Sports car proportions and ~up"rio' ""adynamic ch"'"cteristics matched with" super or9"'nic so.rl~ce . , , T aluminum wheel and wide treed tire to cre81e th e ifmge oi a high performlO!1Ce sport. "'" 
<DOHC-Turbo> 

--

, A large solt-f~ bumper !with bU~l·ir1 i)umper 8bsorber) th&t gives the feeling oj being "" • ...,;1 with th" 

"'" " - Pop-up type heodlit" with optical horn lens_ 

- Black pointed h<Iad ighl 000ds charnel"';,,, the front face . 

• 3.ffimensklnal taill ight characterizes the rear corners . , Boomerang type ,ear spoiler to match the aero form. , Rear pillar that is elegant and creetes an aerodynamic image. 



GENERAL - T. c:hnlc:.1 Features 

INTERIOR 
Interior IIwII erNte! ~ .eel 1001i"9 (ll " o.:o<:kpJt 
centering around the drNtw_ 

No FM1 .... " , ArI!nstrumenl pao>eI Itlel ~siles . ..... ng <J1 ~ , ~3 .... oe\eO .......... ',.m that lO'oducesa sporty~. , Etw-~ gogvko lyp9 mB[ .. ~W_ 

• MA 'ound 000r !rim that see"" to be 0<I4i ..... , w;m the InSlf\.IIYIefI1 pwoel . , Supi-rloi &1)OrIy I\1>e .ront $HI!6-wey PO"" SNtlINI gives. 'Hling of suppo<t. , H;gh. wide and large jlo« eoosole. , Sporty slee,jnQ wtlul w ith built-in air bag. 

0-3 

... 0 . .. 

I 
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ENGINE 
There are three types of engines for the 
STEALTH: 3.0l SOHC engine. 3.0l DOHC Non· 
Turbo eng ine and 3,Ol OOHC Twin-Turbofrwin­
Intercooler engine. Al l three features high 
performance, low vibration. low noise and low fuel 

SPECIFICATIONS 

Eng;ne model Dispillcement 
C<; Icu. in.! 

0072-S0HC 2972 (181,41 

6G72-DOHC (NI)I1·T<JI'bo) 2972(181,41 

6G72·DOHC (Turl>o) I 2972 (181,.41 

FEATURES 

High performance and low fuel consumption 

consumption. The 3,OL DOHC Twin-TurbolTwin­
Intercooler engine, in panicular. is ideal for a high 
performance AWD sports CBr because of its 
overwhelmin\l power, 

Max. output (SAE net) Mil)(, torqUOi ISAE ntit) 
HP/rpm ft,Ib$Jrpm 

164/5.&lO 18514,000 

222/6.000 201/4,500 

I 300/6,000 307/2,500 

• The roller rOCKer ~rm fedoces l ha valve-actuation torque as well as fuel consumption. 
• Vari3ble induction contrc> system <OOHC Non-Turbo> for fl~t torqu(l perform~nC(l from low speed 

to high speed. 
• Improved response and fuel consumption have been achieved by electronic control multi-point 

fuel injection. 
• EI(lctronic control of fuel pump fuel discharge for high response and low fue l consumption 

<DOHC-Turbo>. 
• Overwhelmin~ acceleration due to combination of the twin-turbocharger and twin-intercooler. 



GENERAL Technieal Feetures - 05 -
Quiltt operation - Noise and vibration h" ,,& been decreased by the adoption of roller rocker arms. 
• Noise generated by the valve mechanism has been decreased by th8 hydraulic aUIO lash adjusters. 
• Both powerful exhaust sound fitting a high performance vehid", and quietness due to the active 

ftxhaust system <DOHC-Turoo>. 
• Reduction in noise and vibration by implOving the rigidity of the cylinder block. 
• Vibre tions have been decreased by the adoption of bearing caps with beams which incI\lase the 

rigidity of tho> crankshah support rx:oints. 
• M ajor reduction of vibratiQn when sh ift inQ and a mild acceleration feeling due to uSfl of total control 

between t!'le automatic tfMS<lxle control unit and engine control unit. 
• Reduction in vibration due to the use of ij crankshaft pu lley with to rsion damper arid. becouse of that. 

improvement in the durability of the belts <DOHC>. . 

Servlc.ability 
• Complete se lf~ iagrlOsis fUrlCtions. 
• EnharlCed re liability through the adoption of gold-plated connector te rminals_ 
• Use of an auto tenskmer achieves maintenance-free. automatic adjustment of t iming belt tension. 
• Use of the ~ uto-I ash adjusters achieves mainterwnce-free, automatic adjustment of va lve cleararlCe. 
• The 3-coil ignition system w ithout a distributor supp lies sufficient ignit ion ef1ergy even during high 

speed operMion. 
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<6G72-DOHC (Non-Turbo» 

V •• I.bl. Induction CMI'roI Systom 
11 gr."tly irnpr""e, tolqoe., medium . peed , r.;j ,M driving /eeiog bV gradually op_ning tn " ir<JuctOn 
control vo",," who" tho ~ng'w i. ,"~ " mWi"" rpm o<cordirIQ to the ;"O"",M io oogino rpm_ 

low IPHd rpm 

Induction control ."'.~ 

II; , enoor 

, 

_. 
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<6G12·DOHC (Turbo» 

ide. 1 

to achiorM 

Twin·tu,boch.,g. , . nd Twln·ln",~' 

'"'~",".' [LX ) 

, D 
f ront 
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TRANSAXLE 
WSMG1 TYPE MANUAL TRANSAXLE 
The W5MGl type manual transaxle is II fu ll·time 
4WD manLJaI transaxle made by GETRAG' and 

1. Sportiar dr iving is poss ible by using II center 
diiferant;al method w ith viscous coupl ing for 
distr ibut irJg If ront 45: rear 55) front and rear 
torqoo unevenly. 

2. A double-cone synchronizer for lsi lind 2nd 
speeds lind a reverse synchronizer are used 
arid, in addition to surf! shifting performance. 
the shift feeling is also improved. 

newly developed 10 match the high output and 
high torque 01 the 6G72..[)()HC [Turbo) ,,"'gine. 

3. Low vibration and low noise are rea lized by 
the use of high precision gears and high 
rigid ity shaft. 

- GETRAG is a specia l West Germany 
manufacturer and develops and manufactures 
high performance transaxles especially in 
Europe. 
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ACTIVE EXHAUST <Turbo> 
Active exh~ust is ~n exh~ust system that can be 
switched between two modes by operating the 
mode changeover switch; the normal mode for 
improved power performance and fuel 

: : 

Moin mutf~r 

CLUTCH BOOSTER <Turbo> 
A 4" single type clutch booster is used 10 reduw 
the forca needed to depress the clutch pedal. 

consumption, and the silent mode for improved 
silence in the low rpm range. 
Furthermore, the exhaust hils a rea l poweriul 
sporty sound. 

Ch" \l"""'" volv. 

- II I r -

• 
M"," rrufflor 

811_ "''''''''--7C :::: 

, 

-

.. 

.. 

.. ,,",,' 
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CHASSIS 

Stettlng 

• 
• 
• 
• 

• 

• 
• 
• 
• 
• 

GENERAL - Technical Features 

R.ar I oil ~ 

front Axle 
• B.J.TJ typo con. ",n, ~ty joint w ith higI> 'ran,mi •• oo etfici.,..-.:;y ond "'Olmcm VibrlltlDfl ond 

""'M. 
• I."."."ic d,;ve . haft for ,odu~ vib/'tion. """e ond torqv<o sle..-. 
• A unit b.al bearing ODflsislinQ of Iho hub ond "".,ing for good .er.i"",bility ond lit"" ,oI ing 

r~oi.ta"". , 
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X_~~nt 01 lin .. that 
maintoin. bolanc. d ""'ing 
in f,oot ond ,_ .""n if thb 
hydratJ'ic S'/s\em i. lost. 

Dual proPOrtioning y."'~ 
fOf cootrol of "'" whool braking , 

Ii 

Propene, Shllft 

. ~ 

• J .. """,,, 4· joint typo propelle , &hat! with two ""n,e r booring • . 

RN ' Suop. noion 

- Oooble wi.hI>one type indep<ndent ' " 'pin. ioo lor 
oot." ",ding riding comfort "AWD> , 

• Eleotroo lo cont<ol . ".pen.ioo lEeS) lor beth .t_ 
L-'Chondli"!,l a nd lidi "!,l oomfort . 

_,Axl. 
o BJ-TJ type CO' '''"nt ""Iocitv joint with high 

tr. n. m"sion ~fficioo<:y and minimum vi"'o'ion 
noise. 
Vi$cw. ~"!,l type i mitod-. lip d iffo,en, ioI. 

• R1>I>ro joint to " boom l&ngthwi •• • od " "!,lui.' oha roge and p,w""t t ran. mission of 
vibr01ions . 

• Anti-vibtolion type propello, . holt (,.or prope~ ' ' 'fij 10 ,e duoe "i"'ation " od """,e from 
' 00 drivtt 'rW, 
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<FWD> 

SI_rlng 

• Lil11~ oompoct integral type rao'< ond pi";"" typo po~ 'l_itt~ with "","'to"""" """';"1) ,."""n ••. 
• Tut .teering m.<h.ni.m for idell l drWing ""sit;,"" 
• $AS i. w i' into t il< ""''''ino wheel to prowct the df"'o r. .-------

FrOn! Suoponllon 
• Vo", li!,Iht . no rigid McPh .. """ . trut t~po "><IopeOOIlnl 

""pM''''''. • l.ary<I diomo .. , off_ coil . pring lor "UP'";''' ';ding <omlor!_ 
• Anti-dr.irl\l ge<>met"l for outstanding h. ndii rl{,l . tability. 
• Neg.tiw off.o, ~try for oo",. nding br.~ir\Q ''''bii l')'. 
• Electronic CDIltroi .u.pen.ion lEeS) for both """'- h<IndIing 

ond 'i(j;ng comfort_ 
• L<lllkl fil.d bu.""Il for impr""ed handf;ng stability and r'l ing 

comfort. 

Fro'" Axle 
• lsome!r;'; drill. 'holt 10< re du ""d 'oit.'" tioo. 00; ... and (orQ ,," .-
• BJ-T J Wpt constant • • Iodty joint with high tra nsmission 
~ff~y ond minimum vibrotio<1 and ooi$e . 

• ~r <ontoot bal ~ring feo- <;IOOd .orviceobii ty..,d littl. 
roIiog ,.,;ott"" •. 

.,~ 
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_ ... ·0 'a . 

7.8 or 8 . 9 inch """'" t;nI<. _ ... ..,.--
, 11<1«1 to de9o. " tn~ -

"'~1\' 

• lie .. ", do •• I.,..... .......... * """ ""'_ tho! .... ,Gin •• "'" fulUJWo 
of U .. oIOuI)If .... ~!VI» "",,,,,,,lion ond tt.l"" "'" oype 

""-""'-• Too """Ir", dYr"" O\J~ otrol<e far both ' Iable "",ding..-.:j ridin!l 
cormion. 

• Eloctronic 00'11[01 SUIP8Mion lEGS) fot both . t.bI. clrM"Il 0Ild . 
<omlon.~ .. ,~. 

0-'3 

........ 
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SUPPl£'-'ENTAL RESTRAINT SYSTEM ISRSI 
SRS is II $y$wm thaI works with the seat ball and 
is dulgned a~ auxili! ry equipment to the se81 
bell. 
It onty IUr'lClions to protect 111$ upper body 01 t~ 

driver when a shod: thaI is over the design value 
Ideeelar.lion GI ;s added \0 the ent ire vehicle 
from the Ironl. 

" On" 
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SMALL AMOUNT REFRIGERANT SYSTEM (AIR CONDITIONER) 
In order to protect the alOne I~yer, the small 
amount refrigerant system was developed by 
improving the structural parts of the air 

to reduce as much as possible the amount of 
chloro-fluoro carbon used as the refrigerant in 
automobile ~ ir conditioners. 

conditioner, makir.g it more compact, etc. in 0c'd"'-'c. __ ,-__ -: __ cc __ 

4-ioyer 'YP" "" .. to '~du<:e ,~f,ige'''''t 
perm""100 in ,ho rubM, hosa 

MLJ'i·flow tvJ>O 
oornpact ooncifln,e, 

Up • • 01 typo beoring a' conditione' 
compre •• or 

, 

A""eivf>r with butJble prevention cove' to control 
bubbling in t ho ",c_ by u'i:!g • """"" 
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THEFT·ALARM SYSTEM 
To ITWIk, the vehicle Ihellpf(>Of. this 5y$1",," is so 
designed thaI tile hea tlights 110 on 6nd oft ilJld the 
horn 1$ $OIJnded inlermi11enl ly !Of l bout thoree 
minutes whf.tn the loded door, I'\ood or Hftgllle 

_n _nd. ~ 11 
Heodigllto ,u" 

I 
SYSTEM OISARMED 

hils been fo<ced open without u, ing • key. 
Furthermore. the Slartll' eireui\ is interrupled ao 
thaI the eflQine may 1101 be ooerele<i, m&king tt>e 
vehicle theftproof. 
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VEHICLE IDENTIFICATION 
VEHICLE IDENTIFICATION NUMBER 
LOCATION 

0-17 

--
The vehicle identification number (V ,I.N,) is located on a plate 
attached to the left top side of the instrument panel. 

VEHICLE IDENTIFICATION CODE CHART 
PLATE 

L ______ ~ r __ ~l"i".~"'. Al l vehic le idantification numbers contain 17 digits. The 
- vehicle number is a code wh ich tells country, make, vahie le 

type, etc, 

NOTE 
• ~~ec' disit' means. sing!_ nlJl'l'lber or I<>,te, x u, od '0 _ ily t~ OCCC<""Y of t,"osoriptioo of ,"hi<'" "'n,ifi oatiM nLXl'Jber. 
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VEHICLE IDENnFICATION NUMBER LIST 
VEHICLES FOR FEDERAL 

V.I.N. loxcept ""'Iu"nct number) I Brand 

J B3XD44SDMY Dodge S(ealth 
<FWD> 

JB3X054BDMY 

JB3XE74CDMY ~Ste~lth 
<.A D> 

VEHICLES FOR CALIFORNIA 

V.I.N. (exGllplsequeoce number) Brand 

JB3XD44sD MY ~Sto3lth 
< > 

J B3XD54BDMY 

J B3XE74CDMY Dodge Ste81th 
<AWO> 

VEHICLES FOR CANADA 

V, 1,N.(except sequence numbel) .oro 
JB3XD44SDMY Dodge Steahh 

<FWD> 

JB3XD548 0 MY 

JB3XE74CDMY Dodgot Stealth 
<AWD> 

Ergin . Displacement 

3.0 liter 1181.-4 CU , in.) 
ISOHC· MPI] 

3.0 liter 1181 ,4 cu. inl 
[DOHC·MPi] 

3.0 liler {l8lA cu. in.1 
[DOHCMPI-Turbo1 

Engine Displacement 

3.0 liter 1181.4 Cu. inJ 
ISOHC-MPI] 

3.0 liter (1 81 .4 cu. inJ 
IDOHC-MPI] 

3.0 liter {1 81.4 cu . in.! 
[DOHC-MPI-Turbo] 

Er>gine Di.placement 

30 ~ter II 81.4 0lJ ;"J 
[SOHC-MPI) 

3.0 ~ter II 81 .4 CU, ;"J 
[DOHC-M PI [ 

3,0 ~ter 1181.4 cu inJ 
[DOHC-MPI-TlIfbo[ 

Model Code 

Z11AMNHEL2D 
Z11AMRHEL2D 

Z11 AMNXML2D 
Z11AMRXML2D 
Z11AMNPML2D 
Z1'AMAPML2D 

l15AMNGF12D 
Z16AMNGF12D 

-, """ I 
Z11AMNHEL7D 
Z11AMRHEL7D 

Z11AMNXML7D 
Z11AMRXML7D 
Zl1AMNPML7D 
Z11AMRPML7D 

Zl 5AMNGFL7D 
Zl6AMNGFl7D 

Model Code 

Z11AMNHEl3D 
lI IAMAHEL3D 

l I IAMNXMl3D 
Z11AMAXML3D 
Z11AMNPMl3D 
Z11AMRPMl3D 

Z15AMNGFL3D 
ll 5AMNGFL3D 



GENERAL - Vehicle IdentHlc::ation 0-19 

VEHICLE INFORMATION CODE PLATE -­Vehicle information code plate is riveted onto the bulkhead 
in the engine compartmem. 
The plate shows model code. engine model. transaxle 
model. and body color code. 

1. MODEL 

2. ENGINE 

3. EXT 

4. TRANSAXLE 

5. COLOR, 
INT OPT 

"':1,~:.,serieS 
l~ I model 

•G~'~2o... ____ _ 
I Engine model 

Exterior code 

"FS~~~'~''-___ _ - Tr~nSi.lxle model 

03V 
~Equipmem rode 

Interior code 
Exterior color rode 

CHASSIS NUMBER 

STAMPING LOCATION 
The ch~ssis number is stamped on the top center of the 
firewaH located in the engine compartment. 

CHASSIS NUMBER CODE CHART 

Z10A MvDODOOD 

I L-'Refer to 10th thru 17th dig its of 
V.I.N. plate. 

L------Indicates STEALTH series. 
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VEHICLE SAFETY CERTIFICATION LABEL .., .. 
1, The veh icle safety certification label is attached to the 

face of the left door pi llar. 
2. This label indica tes the month and year of manufacture, 

Gross Vehic le Weight Rating (GVW.R,l. Gross Axle 
Weight Rating (G.A.W.R.) front and rear, and Vehicle 
Identification NLJ01ber IV,I.N.). 

ENGINE MODEL STAMPING --" The engine model number is stamped at the front side 
on the top edge of the cyl inder blOCK as shown in the 
fOl lowirl{/" . 

Engine model Engine displacement 

6Gn 3.0 liter 1181 .4 cu, in.) 

2. The ,,"'gine ser ial number is stamped near the engine 
model number, and the seri~ 1 number cycles, as shown 
below. 

Engine seriol numbs. Number cycling 

M0201 to '(Y9999 M0201 .... ~AA_ 

ABOOO1 ---- --+ AY9999 

BAOOO1 ---- --+ YY9999 
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GENERAL DATA AND SPECIFICATIONS 

GENERAL SPECIFICATIONS -
Models STEALTH STEALTH ES • ~~:oo':" STEALTH RfT 

<SOHC> <DOHC> <DOHC,. 
Items INon-Turnol ITurOOj 

Vehicle dimensions ......" On .) 
0;"", )1 Iolngth , 4,545{178.91 4.5451178.91 4,580(180 ,3) 4,580 (l80.3) 

O.et1!~ width , 1,B40172.4) 1,840 172.4) 1,B40(724) 1,840172.41 
(};ern ll height , 1,285150.6) 1,285150.6) 1,285(50,6) 1,285 (50.6) 

Wh .... lbase , 2," 70197.2) 2,470 (97.2) 2,470 (97 ,2) 2,470197.2) 
Tre<ld Front , 1,560161.41 1,560 16U) 1,560(614) 1,560161.41 

eM' , 1,500(62.2) 1,580 162.2) 1,500(62,2) 1,580 (62 .2) 

"'""'~ Front , 1,025(40.4) 1 ,025 (40.4) 1.060(41 ,7) 1.060 ("1.71 
eM< , 1,050(41.31 1 ,050 (41 .3) 1,050("131 1,050("1.31 

Minimum running ground 
cleara.-.ce mm (in ,) , 145(5,7) 145 (5.7) 14515.7) 145 (5 ,7) 

Angle of ~pproach Degree" " 12.2' 12.2" 12.2' 12,2" 

Angle of departure Degrees " 16,9" 16.9" 16,S' 16,S" 

Vehicle weight kg (Ib, ) 

Cu rb weights 

"" 1,395 13,075) 1,440 (3,175) 1,520(3,351) 1,710(3,7701 
1,720(3,792)' 1 

ffl 1,435 (3, I 64) 1,480 (3,263) 1,560(3,439) -
Gross vehicle weight rating 1,92514,2441 1,92514,(44) .1,925(4,244) 2,050(4,519) 

Gross axle weight "'ling 

From 1, 100(2,425) 1,100 (2,425) 1.100 (2,4(5) 1,110 (2,4471 

eM' 850 (1 ,874) 850(1,874) 85011 ,874) 940 (2,072) 

Seating capacity , , , , 
Engine 

Model No, 6G72·(SOHCI 6G72-{DOHC) 6G72~DOHC) 6G72-IDOHCl 

Piston displacement em" (CU, in,) 2,972 (1 81.4) 2,9721181.4) 2,972 (181 ,4) 2,972(181.4) 

Tt1!nsaxle 
Model No, - Type 

Man"" l lransaxle F5M33 · F5M33· F5M33 · WSMG1· 
5-speed manu<li &-speed manua l 5-spee<J manual 5-spood manual 

Automatic transax .. F4A33 - 4-speed F4A33 • 4-spood F4A33 • «peed -
automatic &utO<l1iltic automatic 

F""I syst .. m 
Fuel $upp/y $ystem Eleotronic oontro Eleotrooic cantrol Electronic cant Electronic cantr 

m ult ii><i<nt multi-point multi-poinl m.ulti-point 
injeotion injection injectioo "~~ -, 
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ENGINE SPECIFICATIONS 

,,~ ,m, $COn Non-Turbo 6Gn Turbo 

'''' Y60" $OHC _ OOHC VIlO" OQHC 
Front T.ons_ ,.. From Trilll!MKS8 Fran! T,..,,_ s. 

N,oo. t>w of cYlinders , , , .... ~"" SI.ll3.!;9I 91.1 13.59) 9 1.1 t3.~ ,_. rrm (in.) 76.0 Q.99l 76.0 [2.99) 76.0 12.99l 

Pis!"" displecernel1l cm3 lcu. itI.) 2.972 0 81.'1 2.9721181.4) 2.972 (leu ) 

Compression ratio "' " ' .0 
F;mg order 1·2-3-4-S~ 1-2.:3-4.s-6 ' ·2-3-v.i.tl 

TRANSAXLE SPECIFICATIONS 

"- """ .,.." "'" '''' ,..,.,, "" S 5; ad M/T " f peed wr 
!iN, 'I,", ,. ,."" 3.011 2 .551 

"'" ""' ,.,'" , .... 
'" 1.217 1.103 , .. 
"" ,." 0.'" 0 ,", 

"" o 7"1 0 .. -

""""" 3 .166 3.075 2 176 
F inal~!ion ratio T,anso;OO 4 .1 53 3.972 '''' Tronsfer - 0_814 -
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FRONT 
SUSPENSION 
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GENERAL INFORMATION 
Perimeter type (crossed par~ I IB I ) suspension 
members are used in the front suspension to 
improve driving stability. 

FEATURES 
• Reduction of vibration and noise becaus", the 

ent ire suspension system is elastica lly 
supported by rubber bushings_ 

• Ideal wheel al ignment for superior drivir>g 
stability arld riding comfort. 

• Adoption of anti-di v ing geometry fo r 
outstanding driving stability , 

CONSTRUCTION DIAGRAM 

" 

• Adoption of ne ~ al i ve offset geometry leo­
outstanding bra~ing stabi lity. 

• Offset coil springs for outstanding riding 
comfort. 

cr" .. member 

Left rne",t>er lower arm 
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SPECIFICATIONS 

It .. ms .we FWD (with ECS) AWO 
(without ECS) 

Susp~nsioo system McPherson strut with GO~ sprirl9 ond compressioo rod type 

Comber 0" ± 30' 

Cos18r 3'55' 010 30' 

Toe-in mm l in .1 0:1:310:1:.12) 

Coil .pring 

W~e dill. x 0.0. x free length mm l in .1 SOHC - MIT" 15.7 x 170 x 301 .5 
14.7. 170x317.5 1.62 >: 6.69 >: 11871 
LE!.! ~ 6.59 x 12.501 
SOHC - Afr. DOHC - "" 
14.9 x 170 x 322.5 
1.58 x 669.12701 
OOHC-Afr 
15.0x 170x331.0 
1.59,659" 13.031 

Coil sprirl9 id<ontificotion color SOHC-MIT" Pink x 1 
SOHC - Afr. DOHC - MIT" Orange x 1 
DOHC - NT O",ng~ x 1 

Blue" 1 

Sprirl9 constant Nlmm ~bs /i~.1 30±1.5It68±81 390102121801011) 

Shock absorber ,- Hydraulic, cylindlicel 
dooble--acting type 

Hydrau l>c, C',o1indrlcal doobk>-
acting type 

Max. length mm lin.) 4850103119.09010 12) 48!i 010 3 119.09 ± .121 

Min. length mm lin.! 335±3113.19± .12) 335± 3113.19± .121 
Strol;o mm (h) 150 (5.91) 15015.911 
Damping force 
(at 03 mJsec.I.9B4 tt/SeC.!J 

Expansion NOb • .) 1.100± 170 Hartt 2.650 ± 360 1584:1; 791 
1243:1; 371 Medium: t ,650 ± 230 1363 ± 511 

Soft 650 ± 100 1143 ± 221 

Contraction N lib • .) 55O ± 00 Herd: t ,200 :I: 170 1265 371 
1121± 181 Modium: 1.1 50 ± 170 (253 ± 371 

Solt 1.000 ± 150 1220 010 33) 
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FRONT AXLE 
The drive shaft is of the Birf ield joint (B.J ,H ripod 
joint (T.J .J type. This type features high power 
transmiss ion efficiency and low vibration and 
noise. It has the follo'Ning features. 

'" • Large operating joint angle 
• Compact size and decreased space 

requi rements 

T.J . 
• Axially s lidable 
• Smaller sliding friction 

SPECIFICATIONS 

-_. 
• The knuckle has the wheel bearing assembled 

and the hub press-fitted. The drive shaft and 
hub are splina-ooupled (FWD). 

• A unit ball bearing consisting of a hub and 
bearing as one unit is used for improved 
servicing (AWD). 

• On models with the anti-lOCK braking system, 
the re is a wheel speed se n sin~ roto r on the 
hub (FWD) or on the drive shaft (AWD) to 
detect speed of wheel rotation and a speed 
sensor on the knuckle. 

.." 
I , 

Item SOHC i.- OO"C 
, 

A'NO 
...... ..... ...... . ......... . .... _ ... -

, w;- i we w;- we 
,----"~-

Hub. knuc~le 

Bearing type Double row angu lar contact be~ l>earing Unit 00 11 
ooaring 

~.:'.!:ing 0 .0 x 1.0 . mm (in.) 84 X 45 13.31 x 1.77) ---
Drive shaft 

Joint type Outer B,J , B.J , B,J, '" B,J, 
!~, T.J. T.J. T.J. T,J. U 

Length (l>etween joints) x 0 ,0. 
L.H, mm (in.) 419x26 419x26 417x26 417x26 419x26 

(16.5 x t .021 (16.5x1.02) (16.4 x 1.02) (16 ,4xl.021 (16.5 x 1.02) 
R.H. mm (in I 407 x 26 394>26 405 x 26 393 x 26 391 x 26 

(16.0 x t .02) (15.5x1.02) (15.9xl.02) (15 ,5xl.021 (15.4xt02) 

CONSTRUCTION DIAGRAM 

<AWD > <FWD > 

lInit boll be" ring 

0..-- m0010 

._. 
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ELEC I RONIC CONTROL SUSPENSION IECS) 
suspensiOfl 

swilchel.::: C 

10 se lect two modes 
IICcordi~ \0 driver preference. 

SYSTEM STRUCTURE otAGRAM 

force Is changed by commands from the EtS 
eootrol unil : the actuator built into the shocl< 
absOftlers is ilCtivated and the lIow of oil inside 
tile absorbers is varied. 
This SYitem also has a diagnostic function arxl a 
fa il-safe function for improved serviceabi lity and 
safety 

ECS "",,"01 "nj, 

' .. 00>0 
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MAIN PARTS AND THEIR FUNCTIONS 

I e.m Function Mounting position 

Senso, 
ECS switch Control mode selection switch Meta, bezel 
Steering wheel angula r veloc ity senSOf D9tects turning di,*<;tion ~r>d CoilmII1 switch 

angular velocity of steering wheel 
G-,,,,,so, Detects up/down villi.t' m of vehicle Under Irorrt $e!lt ILHI 
Speed $ens", Detects S!>8"d of ver.icle Mec:hanic~: 

Inside c 'n.t.,n meter 
Electric type: Tren$mission case 

Throttle position sensor Detects th,ottle opening Th,ottle ~ 
Stop light switch Detects cond ition oj bral;e pedal S",ke P<ldal .cket 
Position detection switch Detects damping coooitions of Bu~t in shoct ebsorbe, Ix 41 

shock eb$Ofbers 

Actuator 
ECS indic~tor light looica1es control mode Ins ide combination meter 
Damping force changOO\l'" actuat", DriHce changeover of iMide of Bu~t in sfloc. absorber Ix41 

shoe. absorber 

ECS control unrt System control Right side 01 logg.-ge comperlment 

(M.(/I"losi. connector Output of safe diagnosiS cooa Side of junction block 

SYSTEM BLOCK DIAGRAM 

ECS ""';tco ECS "", icotor 1ig/11 I 
Stee ring wheol o09olo r velocity ," ""'" 

G .. ""so r 
f ,A, d. mp rIQ fore. cflangoover octllOtor 

Speed sen. or 

f. l . dompi n~ loree oh'OQ_~r octuator 
TnrotU. "",(t;on nn.or 

ECS contrOl unit 
Stop iglt , witch 

R.R. dompi "ll force chao~or , etu' tor l 

F.R. po. it;on <at~ion . "";tch 

f ,L, position detection .wito~ 
R.L. dampi"ll IDfCe oMrlQeover Octua1Df 

A,R, r>«!itioo detection ,witen 

I R.L. po$ition dete""O" . witch Oiagoo,is oon nootor 
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SPECIFICATIONS 
Front 

Itom 

2·7 

14.7,170,317.5 1(,8 < 170,322.5 
rrrn",,_1 1.58x6.69.12.501 {.5Bx6.69,12.701 

coils 3.20 !pin ' , I) 3.29 for""V' .,) 

15.0<170x331.0 
(.59 ,6.69 , 13.03) 

3.4 7 [orono" x 21 

1~.7<170x301_~ 

1.62 x ~_69, 11 .871 
3.21 (hi"" x 1) 

Controo(;,.n 

rrrn (;" ,) 
rem (" .1 
mm {" ,) 

., Q.3n'I,'5eC 
(.SIt.Vsoc) 

N 11 b.) 

HydratJe. cvtin<lric..r dooblo-acting ~ 
485(19.11 
335113.21 
150 {5.9) 

,", 

Ma<. ~!h 
Min.l&ngth 
SUo,. 
~ing forc. 

Controctioo 

th . • 
mm lio,) 

12.2x1m;xl50,O 
I.4B • 4.13 , 13.781 

5.5loror>go x 1) 

mm lin.1 ~------"' 
mm li ~,1 

mm in,) 1- - -----
. t Q.3m/, eo 
I_Sft. l/SeC) 

N (lbo) 

N 11bsl 

12.2 xl05<379.3 
(.~8 x 4.13 " 14.931 

6.B tJO.J& x 21 

, 
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FEATURES OF EACH MODE 

MoOO 

SPORT 

Damping force 

Normally fixed i 
damping force I 

Fti.ture. 

• Nor"",1 damping fore<! with emph. sis on . comfortable ride 
ISOfTI 

• Safe ~'''"" cannel when "",kirlg sudden turn s • '~'''' .," I 

• Ideel mode for sporty drMng 
• Normally h"-h dompiog lorce with emphasi$ on .... Ie operation 

er>d st.b~ity (HARDI 

FEATURES OF EACH CONTROL 

Control function Fe.t ...... 

0 Rol ling wh.on going ;"\0 . cur ... is controlled and s.fe operotion is imprQlled by , Anti-folling control 
" increasin g l he shook absorber dam>"n!! force accord ing to t ho ""tiring wheel , 

angular vtilocity and vehicle speed. 
h 

Opernlioo ..,fety;" imf"<wed by incroasing the shook absorbor damping for"" when . ' High speed control , , 
driving 8t high speed. 

" 0 

~ 
AntklMng control Non diving is controMotd by irx:r$!!,ing the shoe • • ~r <l>mping force depending 

on dec~8ration when braking, 
0 

i Am;.squanirl!l control Squatting when stoning. oe<oeleratin9 quic~ly, etc. is controlled by incre~sin9 the 

.! shoc~ absorber damping force ae<;O>I'cling to how far the ec<:eleraw pedal is prused 
and IICC()f(jjrl\l to the ""hide speiOd. 

Pitching and bouricing A comfon.blo rida with lillia car pitchir1ll 0>1' bouncirl\l is mada possible by increasir1ll 

!l cMtroi the"OOcI: absorber dampir1ll forca according to th<I up/down mation of the vehi"I~ . 

A bad road i. ootectOO by the up/down vibr.tion of the veh icle. aM I !I BIId road detection 
control comfortable ride and bad road driving is imprO'll1Kf by intensional'" maintaining 

the shock absorber dompir1ll fO>l'ca soh or medium. 
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STRUCTURE AND OPERATION 
SENSOR 

ECS S'lll'ttell 

2-9 

The ECS $wi1c:h IS " <Ilium type switch mount" 01'1 the 
mew beN<l. 
~n Ih. N u ety i$ <:tlrlr>e<;ted ij!ld the ignit ion $Wltc:!'I 
turned ON. it 51 .... 1$ In the TOUR mode. Theil, it c:nanOH 
between tM TOUR Ind SPORT mode uacl1 tim. th. mode 
d\a1lgfl0\l&r switCh is p!'(!ssed. 

St .... ing Wheel Allgular Velocity Sensor 

The sleeri ng w~1 8f1l1ular velocity senSQr is made lIP 01 2 
phow inter.upters and a s~t piate. The photo interrllPters Ire 
mounted on IMe column switch IIIld the slit plale Is mount&d 
011 the st&&l'ir.g shaft. The slit plete rotates beTW'Hn Ih' 
photo interrupt,rs so the light lrom the LEO of photo 
Interrupler i, illt\lf.upted and passed th.ough and lhel is 
c:1w\ge<I by the photo diode to 3n electrrr; signal according to 
Ihe stHriog whHI angular \ 81'6IV. 
fulthermo'e, the ,,,.ring turning di.ection can .150 be 
detected by- the <!MIrgem::l! in ~h 1/4 cyeIe ot the output 
wave 01 the oIIoto lnterruptern. 

The G-sensor detects Ihe up,ldown vibration 01 
the vehiCle .00 outputs an electric: signal. This 
se<15Of is used lor COIltroiling a comfOftilble ride, 
iIf\d it is mounted under the lronl seat [lH) where 
it can Icc:urately detect the up(dowI'1 vibratioo felt 
by the driwr. 

Tile inside 01 the G-sensor are made UP 01 I 
pielQ8lectric ceramic and a _ight. The • .... ~ht 
adds e~ua 10100 Of! the piezoelectric: c .... mic: 
depending on the up(down vibration ar><l tile G· 
sell!j.()f outputs an electric sigrralllCCOfcling \0 Ina 
vibra lll)<l doo to the piezoelectric effect 

'" 
:.~ ::::-~:;:~tt 

.0 : 
- --- - •. 0 , , 

.o.~ .0.... -0.2 0 0.2 0.. o.~ (GI 

"'-, 
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Vehicle Sp •• d Senn. 
The"~ are two types of speed sensors, mechanical (reed 
switch typel and electric_ Only the turbo models use the 
electric typa due to space restriction ~ . 
The mech~nical speed sensor is built into the combination 
meteL 
The aleetrie speed sensor is mounted directly on the 
uansoxie. The mechanical speed sensor is the same as the 
conventional reed switch type. 
Refer to the GROUP a - Meters and Gauges for the structure 
and operation of ttle electric speed sensor, 

Throttle Position Sen$or 
Structure and operation are the same as for formar sensors. 

Stop Ught Switch 
Structure and operation are the same as for former switches. 

Position Detection Switch 
The position detection switches are combined with the 
dampirog force charlgBOVer actuator built into each shock 
absorber. 
It detects the orifice charlQeover position of the damping 
force charlQeover actuator by the combination of the 2 
switchas (ONJOFF). 
The control unit controls the stop position of the orifice 
chanQeover based on the signal lrom thi s poSition detection 
switch. 

The inside structure of the position detection switch is as 
shown in thei figure on the lell ana il is made up of the 
encoder pattern and the brush rotating above it Switches 1 
and 2 are turned ON and OFF by the rotations of the brush. 
The relation between the switch output and the damping 
force chara<;teristics is shown in the table below_ For one 
revolution of the switch, the damping force changes from 
SOFT ----lo HARD -+ MEDiUM ..... HARD ..... (unfixed) 
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,--
Dampinll Force Chllnlleover Actuator 

ACTUATOR 
ECS Indicator Light 
There is an indiCi.ltor light (greon) to indicl!te the mode in the 
combination meter. When a brea~down is detected, it blinks 
at intervals 01 0.5 second to warn the driver, 

"'" W'"' SPORT When breakoown ....................... _ ... 

TOUR light " 0", Bm'in\! 

SPORT light "" 0' Blinking 

The damping force changeover actuator is built 
into the froll! and rear shod absorbers and 
designed for compactness, ligh tweight and 
reduction of mounting space. It is made up of the 
micro-motor section, decelera tion gear section, 

position detection switch section and output 
shaft. The output shaft has a high torque output 
because the high revolutions of the micro-molor 
are reduced by the deceleration gear. 

I P",,~ioo detection 
owitoh 

" ... " 
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SHOCK ABSORBeR 
The shock absorber comes w ith a built in damping 
force changeover actuator (inc luding a position 
detection switch) and tho damping force can be 
changed in 3 steps (SOFT, MEDI UM and HARD) 
with this actl.lator, 

O.rnp;ng 
!mee 

Contra ction -
Da mping force ch".otorlotios 

HARD 

MEDIUM 

Piston "P9W 

,~, 

MEDIUM 

~" ...... 
Dl mplng Fore. Changeov.r Mech. nism 
For damping force changeover, the damping force 
chongeover actuator is operated by a signal from 
the control unit which causes the rotary valve bu ill 
into the pis ton rod to rotate and changes the 
opening/c losing Of the orifice and tho oil flow 
passage area. The rotary valve has large and small 
orifices (1 each for a tota l 01 8) as shown in the 
cross sectionS A·A, B-B, C-C, and D-D in the f igure 
below_ There is also one passage {for ~ tota l of 4) 

Pioton 

Furthermore, the piston valve has a double seat 
and the base valve is made of 2 valves: ""curate 
contro l is possible at any damping force step for 
achieving both safe operat ion and comfortable 
riding. 

-
lor each cross section in the piston rod. The 
damping force is charJged in 3 steps by combin ing 
the rotary va lve and piston rod passages. 
When the ECS control unit confirms the change in 
the damping fo rce by the command from the 
position detection switch, it stops the SigMI sent 
to operate the damping force changeover 
actuator. 

I~ 
Damping fareo 

,~, MED llIM ~" - >~ ~. 

C,o .. .. ", <><, _ ... .1 --• ...,lion @ @ @ M , .r , '.. ' 
, ". ' 

~. - -Cm. 
_0 . .1 -"'.I - , 

.. elion @ ® @ " 
., 

'" .:,' ,; -, "-; ," 
Oofio* Orifice Orifio& 

0 • • II_II" ;ia,) 1"",,1 <lio,) IcIo .. d) 
. oction @ @ @ ~ 

,,, ... , 
Ori!ic. OrifiCfl Orif" . 

Cro .. ~'",. 001 ,1 I, ,,,,, . dia_) {clo""dl 
• ..,tion @ @ @ ,., 
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,,,_. 

R ....... nd "."" .. ",oo., 

Rebound " ..... 

Internal Operation of Shock Absorber 
SOFT (low damping forcel 
When bounding 
The damping force is determined m~inly by thfl 
flow resistance on the b8se valve side and a low 
d8mping force is obtained by passing oil in the 
Iowltr part of the piston through the checK v~lve 
built into the checK nut end the orifice (large dia.J 
with no resist8nce. 

Whltn rebounding 
As the piston rod rises, oil flows as shown in the 
figure on the left and the damping force is 
determined by the flow resistance of the piston 
valve. 

MEDIUM (medium damping lorcel 

Whltn bounding 

Compared to SOFT damping force, the orifice 
diameter is smaller. piston rod f low resistance 
increases and the damping 10lCfl is the force 
combined with the flow resi stance on the rn.se 
valve side. 

When rebounding 

The orificfI diameter is smaller just as when 
bounding and a higher damping force thon at 
SOFT is obtained. 

HARD (high damping force) 

When bounding 
Since tna orifice is closed. oil in the lower port of 
the piston pushes wide the valve in the upper part 
of the piston and flows out so flow resistance 
increases and a higher damping force than at 
MEDIUM is obl8ined. 

When rebounding 
This is tna same as when bounding. Since the 
orilice is closed. damping force is at its maximum. 



2-14 FRONT SUSPENSION - Ellctronic Control Suspension IECS) 

ECS CONTROL UNIT 
The ECS control unit is mounted on the inside of 
the rear side trim. The ECS con trol unit serJds a 
signal to ttle damping force changeover sctustor 

Structure 

--------------- Cf'U 

, 

to simultaneously ch~nQe the damping force of 
the 4 shock absorbers. 

F.A . .... , "'"'" 10<0. 
cll!lrog8(lI." . '*JalOl 

f ,L. dampio<J [0<0* 

cM"II"OIIer M:tLlOtor 

~,~, _"Il 1o<ee 
c~r octu_ 

A.L. _f1\I fo<ce 
c t>ongeo"lor IOCt llOtor 
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Function Chart 

Conlr" iunet"", 

Ant>'r" ling control 

High spoo.m fIlSPOO'"' 
control 

Bad rood detection 
control 

"- HARD I! '\ MEDIUM 

" -. ,~, 

I . St.r>d .. d •• damping fore. 
VetJ;c1o speed 

SI&&ting whool ""'iI"" v.locilY ~ 
vehicl<! .peed control mop ..... " 

0 _ _ 

MEDiUM···· · · , ~ 

! ! A.ccel. I 'O~ 
, .: 

120 17~1 130 1811 
_ Vehiclo speed 

,mil> (mp/11 

-"" 

Control Relat9d S9n"", 

Vehic'" speed sensor 

Anti.Rolling Control 
CONTROL START 

@ : MEDIUM lED: HARD 

Change to a higher damping force accord ing to the contro l 
map tor the vehicle speed and steering wheel angular 
ve locity wh ich depaflds on the operat ion 01 the steering 
wheel. 
CONTROL HOLD 
Afte r switch ing to a high dampi"iJ force and holding that 
condition for 1 second, return to normal damping fo rce 
(SOFn, 

High Speed Response Control 

CONTROL START 
When veh icle speed exceeds 130km/h (81 mph) in the 
TOUR mode. the damping force changes tram SOFT to 
MEDIUM to improve high speed stability, 

CONTROL HOLD 
Damping force which is changed to MEDIUM is held wh ile 
the vehicle speed i5 over 120km/h (75 mphl but wh",n it falls 
to 120km/h (75 mphl. the damping force retums to SOFT, 
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Anti-Diving Control 
CONTROL START 

When the stop li ~ ht switch goes ON, the ECS 
contro l unit ca lculates dece ler~ti on from the 
change in veh icle speed. As a resu lt. after the 
stop light goes ON, if deceleration ca lcu lated 
with in OA sec. exc:eeds O. I 5G, the shock absorber 
dampirJg lorce is ctlanged to MEDIUM. 
II the stop light switch is ON and the computed 

degree of deceleration exceeds OAG. there will 
be a change to HARD. 

CONTROL HOLD 
The damping force after changeover is ~Id wh ile 
ca lcu lated deceleration is over O. 15G and when it 
falls be low O. I 5G. the damping force returns to 
oormal (SOFT). 

Anti-Squatting Control 
CONTROL START 

Pitching/Bouncing Control 
CONTROL START 

When the accelerator pedal is pressed (returned). it ctlanges 
to a higher damping fo rce through map control of the vehicle 
speed and speed ch~nge in throttle opening (clos ing). . 
T~re are 2 contro l maps - when t~ accelerator pedal is 
pressed and when it is returned (throttl e opened arod ciOSM). 
Furthermore, when the throttle pos ition sensor output 
voltage stays over 4.0V for more ttlan 1 second at vehic le 
speed 013 - l00km/l112 - 62 mph). it is judged ttlat there is 
full throttle acc.:o leration and the damping force is switched to 
MEDIUM. 
CONTROL HOLD 
After cha"'Jing from a high dampiflg force. there is l irst a I 
second hold in that condit ion and then the suspenSion 
reverts to the normal damping force (SOFT). 
When f ul l th rottle acceleration is judged. the ' suspension 
reverts to t~ normal damping force (SOFT) in one second 
alter the control cond itions are not satisfied. 

When the ECS control unit judges that there is 
serious pitch ing and bounCing of the vehicle 
(washboard road driv irJg) via the output of the G-

sensor, the dampiflg force is ctlangad to HARD for 
a flat and comfortab le ride with no vehic le pitching 
and bounci"'J. 

CONTROL HOLD 
When the ECS control unit judges that there is no 
more pitching arod bouncing of the vehicle via t~ 

Bad Road Re5ponse Control 

When the ECS contro l unit judges that there is 
fine pitch ing arod bounci"'J of the veh ic le (bad road 
such as gravel road , etc.) via the output of the G­
sensor, the suspension is changed to MED IU M 

Fail -safe and DIagnosIs Function 

WARN ING DISPLAY FUNCTION 
When a breakdown is de tocted. the TOUR and 
SPORT ECS indicator light in the meter bl inks at 
0.5 sec. interva ls t o warn the driver of an 
abnorm~ l ity. 

FAIL-SAFE AND DIAGNOSIS FUNCTION 
When the ECS contro l unit detects a breakdown, 
control related with that breakdown phenomenon 

output of the G-sensor, normal damping force 
{SOFT] takes over at the same time. 

for improved ridi"'J comfort and bad road driving 
even if the damping force should be set to HARD 
by some other control. 

stops and the damping force is fixed on the fail 
safe side. At tha same time. t~ self-diagnosis 
code re lated to the breakdown phenomenon is 
output to the diagnosis connector. 
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flil - safe Ind Diagnosis Coda Table 

x x x x x 

--+--+---1--1- -+- +-1 Norrml . hocl.t=.-bo r j; ;- j;,0<1 HARO 

NOTE 
I . An "x" indicates normal operation 8nd a "-" indicates stop of control. 
2. Control stop, warning display and fixing of damping force retu rn to normal operat ion when the ignition 

switch is turned OFF. However, in the case of breaKdowns mar~ed with an asterisK (*1. normal 
opera tion is r~sumed if normal output is generated eVen when the ignition switch is in ON (e.g. 
transient breakdownl. In this case, the self-d iagnosis code is in memory in the ECS control unit evan 
while oorrMl operation resumes. 

NATURAL CANCELLATION OF SELF-DIAGNOSIS 
CODES 
After output of the self.uiagnosis codes. output of 
the self-d iagnosis ()()des returns to rK>fmal output 
if thera is no output of self.uiagnosis codes during 
the time the ignition switch is turned ON-OFF for 
60 timas. 
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GENERAL INFORMATION 
The differentia l carrier and axle housil'lQ have been 
separated from each ot her, arid TJ. arid BJ drive 
shahs arran!iled in between. They dr ive the axle 
shafts. 
The ax le shaft is supported by bal l bearirlgs (inner 
and outer) in the ax le hou ~inQ and are coupled 

CONSTRUCTION DIAGRAM 

with the drive shaft with the COrrlp(lnion f lange in 
between, 
The front of the different ial carrier is supported 
elastica lly on the rear suspension crossmember 
via the differential support and the rear side via 
the drlferentia l support member. 

'ff ti I 0'''''' 

Componion "00'; 

SPECIFICATIONS 

Items 

OUler 
Inner 

Drive sroaft 
Joint typo Outer 

Inner 
Length (joint to joint) x diameter 

Differential 
Redocti()rl lie", typo 

Reduction ratio 
Djfferenti"1 IIB3r type Bnd c()I'Ifiguration 

Side llear 
Pin ion gear 

Number of teeth 
Drivo gM' 
Orivo pinion 
Side giOa' 
Pinion Gear 

mm lin ,) 
mm lin ,1 
mm (in ,) 
mm (in ,) 

mm (in.) 
mm (in.) 

mill lin.) 

Specil ic~tions 

Sami-fk:tating type 

35 (1.381 
2811.101 
34.5 11.361 
245.419.71 

72 x 36 12.83 x 1 .381 
58x28 12.28xl .l01 

Bj 
T.J 
395 x 28(15 .6 x 1.10) 

Hypoid gear 

' ''' 
Stra"ht bevel gear x 2" 
Stra" ht beVllI gear x 4 

Beering 
0.0. x 1.0. Side mmlinJ 82 , 500~45242(3_25xl,78) 

Front mm lin.) 68.263 x 30.163 12.69 x 1.19) 
Rea' mm lin .) 76.200 x 36.513 (3.00 x 1.44) 

Finill rjr"", Qe<I' bacll"sh adjustment method Screw type 

•. OenotEls thEl gear (L.H.I which is in a sinQ le body w ith the viscous coupling. 
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AXLE SHAFT 
The axle shaft is a semi-floatil\~ type supponed by 
ball bearings (outer and inner) in the oousing, 
On models with the anti-lock braking system. 
there is a wheel speed sensing rotor on the axle 
shaft. 

DRIVE SHAFT 
A B,J.-T.J. type constant velocity joint is used in 
the drive shaft. featuring the sarna good 
transmission efficiency, low vibration and low 
IlOise as the front drive shaft. On the axle shaft 
side there is a B,J. type joint that can bend to a 
great degree to match movement of the 
suspension and on the differential carrier side 
there is a T.J. type joint that can slide to a large 
amount in the shaft direction with little slidin~ 
friction. 

L.H. 

R.H. 'leu 1_ LSD 
dr"'. sh.ft 

" 

_. 
To prevent mud that may be deposited arourld the 
bearing (outerl, a dust shield has been proVided. 

11~~1 

--
On the axle shaft side, they are coupled with the 
companion Ilange in between, On the differential 
side, they are spline coupled with the side gears. 
On vehicles with a viscous coupling type limited 
slip diffefential, the right and left drive shafts are 
difierent in length, In addition, the T.J. side of the 
drive shaft1R.H.1 is two-stage serration coupled. 
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DIFFERENTIAL 
The differential uses lower friction torqu!! 
b!!arings and oil seals to improve power 
performance and fu!!1 consumption. 
For faster differential coo ling and higher rel iability 
during high spe!!d operation, a differential carri!!r 
with cooling fins has oo!!n adopted. 
A speed difierence responsive viscous coupling 

--
type limited s lip differential which prov ides 
outstanding performance during operat ion on a 
muddy surface has ooen establiShed, 
There is a 4-wheel steering 14WSI oi l pump on the 
top of the difierential carrier. 

VISCOUS COUPLING TYPE LIMITED SLIP DIFFERENTIAL --, 
While the conventional mechanical type limited 
slip differential uses a cam Idifferential pinion 
shaft) and disc equipment composed of a f riction 
plate, disc and spring seat in limiting the 

iff 

t diff",enti"1 i limiting 

differentia l, the viscous coupling type limited slip 
differential limits the difierential by use of a 
viscous coupling equipment cons ist ing of outar 
aOO inner plates and si licone oil, 

Pinion t 
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DIFFERENTIAL SUPPORT 
The flonl enod rllIll of the differential carrier ale 
fnOOOted on lhe ~speMion cronmemboO' b)l1he 

.. 

... 

differenl rel SIlppor15 end dlUelenlial wppocl 
member. II is elasticalty I1'\OlA'lled via a b\lsIliflll. 

Differen, iaI ._-
, ...... 
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GENERAL INFORMATION 
The se ...... ice brakes use ~ brake system featuring 
excellent braking force and a high level of 
reliability and durability. 

FEATURES 
Improved Braking Performlnee 

I. Four-wheel anti-lock braking system (4ABS) to 
prevent slipping ck.Je to Iocki"!j of the wheels 
and for applying the ideal braking force is 
used. 

2. Ventilated brake discs are used on al l four 
wheels_ 

3. For stable brokiog force and \0 improve the 
braking feelirlg, a pin slide type 2-piston is 
used on FWD models and an opposed tendam 
4..piston froll! ventil"tad disc brake is us&d on 
AWD modllis. 

4. A tandem brake booster is used for a big 
braking force with a light pressure on the 
brake pedal. 

5. To get a stable braking, a reer drum-in-disc 
brake with built-in parkirJg brake is used. 

Improved Serviceability 

I . For improved serviceabi lity, a di~gnosis 
flll1ction, service d~ta chut and ~ctuator forced 
drive is used on the 4ABS models. 

2. For improved removal and installation, an 
outer disc method is used for both the front 
and raar bra~as. 

3. For improvad id "mtific~tion. tha ~ter 
cylinder resarve tmk cop is colored white. 

Improved $afety 

1. An audible wear indicator is adopted to warn 
the limit of pad use. 

2. A dlJ81 proportioning valve is used to prevent 
sudden Ioc~ing of ttle rear wheels. 

3. The X-arrangement of the brake lines for front 
and rear wheels is used. 

,,""", 



SERVICE BRAKES 
SPECIFICATIONS 

,-, 
M.ster cylinder 

I'fr mm Ih) 

Breke t>ooster 

ffi:ctlve dill. of rnm lin.! 
power cyl inder 

Prc>pOrtiooing va .... e 

'"'' Split point 
D&COmproosion ratio 

kPa (?$i) 

Froot Inkes ... 
Disc effecti"e dill . rnm lin.! 
x tl"\iC1mess 
Cylinder 1.0. mm lin.) 
CIeer.nce edjostment 

Rear brales . "" 
Di&e effective dia . x mm (in.) 
thickness 
Cylinoor 1.0. mm l in.) 

Rotor teeth ,=, 
e"", 

Speed sensor 

NOTE 
0: ABS 
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ewo I AWD 

Tandem (with level sensor) Tandem (with leve l sensor) 
25.4(1) or 269 {I 1/161' 26.9 (1 1{16) 

Vacuum type. t\lndem Vacuum typo. tandem 
HIO a .0) .. 205 {B.O)or 20S (B.O) .. no (9.0) 
lOS (B.O) .. 230 (9.0)" 

Dual type 
3.750·4.250 (533 - 604) eo. "'" 3.750 - 4.250 (S33 - 60<1) 
0.37 0.37 

Floating caliper. 2 ~ston. 
wntileted disc 1M 5N-1i 

Ri!;lid caliper. 4 - piston. 
ventilated disc IM-R66ZJ 

227 x 24 (9.0 x .94) 249 X 30 (9.B X UB) 

42.8(1 11 /161 x 2 4O.41119(32) x2+42.Bll 11{16»2 
Automat ic Automatic 

Floating calipw, 1 -~ston. 
ventilated disc IM- 45\11 

I'ioeting caliper, 1 - piston • 
ventilated diSC (M·RS8\II 

228xlB(9.0x .71) 237 X 20 19.4 x .791 

34.9 11 3181 38.1 II 1/2) 

" " " " Magnet coil Ma\jIIB1 coil 
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FRONT DISC BRAKE 
The M-R57W type (2·piston) or M-R66Z type 
(tarJdem 4-piston) ;5 used for the front br~kes and 
they exhibit outstanding braking performance and 
braking feeli"!! . 
The M-R57W type front bra~e is a pin sliding type 
with 2 pistons arranged in parallel and the M-R66Z 
type front brake has 4 pistons in an opposed 
arrangement. 
Not only is braKing force well balanced with 
pressure applied evenly over the entire pad 

M·R57W 

Wear iodiootol 

, •• 01 •• 

surface but there is 31S0 outstanding and stable 
braking performarICe preventing uneven pad wear 
arod providing a good bra~ing foeling, 
For safety, there is an audible wear indicator on 
the inner side of the pad to warn when the limit of 
pad use has been reached. 
Clearance is automatically adjusted by pressing on 
the brake pedal, 

M-R66Z 

,,""" 
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-
-

Trlili og -

REAR DISC BRAKE 

"'0001 

The M-R45V type or M-R58V type rear brakes is 
used for stable brakin g with vary efficient heat 
I'0diation Md litt le drag resistance on the pin slide 
type floati"!l coliper. 
In addition. a drum in disc method is used with a 
parki"!l brake built into the brake disc. 

,.NOOIO 

,. .. .,.. 

DIFFERENT DIAMETER PISTONS 
Duri"!l braki"!l. hydraulic pressure is gellE!rated in 
each piston to press the pad against the rotor. 
Since there is a lerlglhwise play between the pad 
and Ihe caliper, the pad is pressed 8!;1ainst the 
tlailin!;l side caliper and a !;lap is made on the 
leadin!;l side. 
At this time, not only the piston surface pressure 
but also the moment act on the leading side pad 
and wear on the leadin!;l side pad is increased. 
Therefore. since the leadirlg side piston diameter 
is made small and the surface pressure 
distribution is smaller than on the tailing side, the 
pad acting force both on leading side and tlailil19 
side is balanced for equal wear. 

For safety. there is an audible we~r indicator in the 
inner side of the pad to wam when the limit of P<'d 
use has been reached . 
Clearance is automatically adjusted by pressing on 
the brake pedal. 

W'.~ indio.tor 

,....,., .. 
,.""' .. 
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ANTI-LOCK BRAKING SYSTEM IABSI < FWD> 
INTRODUCTION 
The ASS is a braking systam designed to prevent 
the wheels I rom locking, to assure good operation 
and directioMI stability when braking and to 
shorten the stopping distance by sensing the 
slipping of the wheels and by controlling the brake 
hydraulic pressure during h~rd braking and when 
braking on slippery roads _ A lail-safe function 

takes over when there is a breakdown in the 
system and normal braking is activated. The ASS 
warning light lights up to warn Ihfl driver of 8 
malfunction. When the A8S functions, there is ~ 
bck-back in the brake pedal so the driver can 
sense the operation 01 the ABS. 

STRUCTURAL DIAGRAM 

, , 

Whool .peed " OlIO( 

MAIN STRUCTURAL PARTS AND FUNCTIONS 

Pari nl'me Function Re/9I!lllCo ,-
Sensor Wheel speed sensor Sends a whee l spee<.! signal for each whe91 to tha 

ECU. 5·10 

Stop light switch Sends an ON, OFF s~ Ii.a, ....nether the broka is 
pressed) from the bro iog stop light switch to tha 
ECU. '" 

Ac\Ulltor Hydraulic .... it IHU) Controls the ()rake hydnlulic pressure fo, each wheel 
depending 00 the signal from the ECU, Also, there is 
a t>u ilt~n plunl/8r valve. 

~·1 0 

Motor relay Is turned 00 by the ECU signal and drives th" pump 
motor in the HU. '" 

Valve relay Is turned 00 by the ECU . igno l and supplie. cu""nt to 
the soienoid valve in the HU. Goes OFF when the ASS 5-14 
fa~s and Slops the ABS funct"" . 

ABS w""'ng light Is in the combination meter and ~1Jht$ '-'P when there i$ 
a b real<OOwn in the A BS, 5·1 . 

Diagnosi$ connector Outputs t t>& diai)'lOs is code -

'CO Drives the HU based O!'I the signals from &aeh wheel, '" 
Plunger valve I. in tha HU and adjusts tha bra!:" hyd,aulic prti.SUfti for 

'" the 'ight and 'lett 'ear wheels to the $>de with the Io'west 
hydroulic pressure 
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SYSTEM DIAGRAM 

L. ftfron'wh<teI 

ECU for 

'" 

:=: : B",~. i"". 
: Elootric wiril1g 

Right r . .. wheel 

Leftr .. wh<teI 

5-7 

....... 
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SYSTEM CIRCUIT DIAGRAM 

IGSW 
Main F/L {:II 

" 

'" w."'illg 
.", 

R •• , 

L:jO.J 

TO "OIl 

"" 
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ASS HYDRAULIC PRESSURE FUNCTION DIAGRAM 
The ASS for FWD opiJrates independently on ttle 
right and left front wheels and cont rols each 
srnenoid valve by sensing Mch w heel speed 
sensor. It controls the srnenoid valve for the rear 
whea ls by using the rea r wheel speed sensor 
select-low for the right and left rear wheels. In 

Soi otlOid 
volve 
contro l 

" , 

Solenoirl 
v. lvo 
cootrol 

Select-low 

other words, when either the right or left rear 
wheel is about to lock, the solenoid ~lve for the 
rear wheals is activated and hydraulic pressure is 
Simultaneously reduced in both rear wheels 
through the use of a plunger valve. (Refer to p<lge 
5 - 21 for detai ls about ttle plunger valve.) 

Proportioning volvo 

Solenoid 
vol. e 
coWol 

~ ig ht rMr _ 
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SENSOR 
WHEEL SPEED SENSOR 
The wheel speoo s",nsor for all ttle wheels 
consists 01 the rotor mountoo on the axle hub and 
the speed sensor mC>\lllled on the knuckle Ifroot) 
arld backing plate Irear). 
The principle of operation is thaI, 8S is con-

Front 

"H0111 

STOP LIGHT SWITCH 
This switch goes ON when the brake pedal is 
pressed and goo$ OFF when it is released_ The 

ACTUATOR 
HVDRAUUC UNIT (HU) 
The HU is supported flexibly on the shield plate in 
the right front of the engine companmellt. 
There are three solenoid valves; for the left front 
whefll. right front wheel ~nd rear wheels. A 
plunger valve is built into the HU to equalize the 
hydraulic pressure for both rear wheelS. By using 

Pump motor 

ventionally done, the speed sensor changes the 
magnetic flux vari8tions due to the ridges and 
lIalleys on the rotor to lIoltage lIariations arld 
outputs this. 

Rn, 

14FOO86 

ECU uses this signal to judge whether or not the 
brake has been pressed. 

this plunger IIsllle, it is possible to ~lIe a 2-
system separation of the left front wtleef - right 
rear wheel arld right front wh"",1 - left rear wheel 
and X-arrangement of brake lines is normall~ 
main!<linad. 

Front 
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Solenoid Valve 
There are three solenoid v~lves, for the left front 
wheel, right front wheel and both rear wheels, and 
they control the br8~ing hydraulic pressure applied 
to each wheel cylinder. 

current 

Function 
diagram 

Structural 
diogrwn 

, 

Increased pressure 

Current OA (OFF) 

Plungll' Valve 
This valve js in the HU and provides control so thet 
brakirlg hydraulic pressure applied to the right and 
left rear wheels is equalized. Consequently, 
locking of one side of the rea. wheels is 
prevented and safety is improved. Funhermore, 

Switch-over of pressure (increased pressur&. 
r&duced pressure and holding pressure) is 
controlled by the current sent from the EeU. 

"'1-_ M.ster 

"'-

the structure is such that the X-arr8ngement of 
brake lirl9$ is normally maimai1l9d and even if one 
of the fluid lines for the system fails, the tires in 
the other system Me controlled correctly to assure 
safety.IThe operation is shown on the following 
pages.) 
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. Maote< oyt.-- pte ...... 

: fie.......,.. ",.. ....... 

, Moster G ........ ~ .. "" .. 
, 11£ ... ..,;' .. .... --

NOO"""'ll" ' 11on of Rear WtlHI Solenoid Valwo 
When the rear wlleel solenoid YlIIve does not 
operate. the bIII8nce piston is pushed as lar as 
pOssible to the lett by the sp<ir.g s.o the bfak(! 
hydrauli(: .e.ressure i~ equII in the tluld ctlamoors 
ill (%l Q) and @ inside the plunger valv(! , 
Consequent ly. bra •• hydraul ic plenure is the 
same for the right arid left rear wheel" 

When On. RN' Wheel loeb !when the ,Nt 
wtlHI &Glenoid valve i. ectl..-.tedl 

When either one ot the rur wheels locks, 
pressure in lIuid chamber ~ is reduced by t he 
.ea. wheel solenoid valve, Ttlefl. the balance 
piston is DUShed to the right due \0 the pressure 
difle<ene. be~ flurd (:hamber (%l and I lu~ 
chambel (!) When the balance piston is pushed 
to the light. the fluid line between fluid chamber 
® and fluid cnsmber @ i. in terrupted by too cut­
off va lve and the balance j)i!1on balance~ th(! 
PIe$$Ure in fluid chamber Q) and fl uid Chamber 
@ $0 they i'e equ~1. Due 10 O'lis oper8tion. 
pressure is reduced simulteneDusiv fOl both the 
light and left wheals. 
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: M",,"'r cylinder pre .. ure 
: R ... ~r pr,..sure 
: F.j l.te 

: R.,,,.oir pr • • ,"r. 
; Foil",. 

"'001, 

When Ruid Line on One System FlIlllllright 
front wheel - left rear wheel system) 

E~en il the right front wheel - left rear wheel 
system fails and braffl fluid leaks out, the other 
system keeps ~ normal braKing f luid line and 
normal bra ldng is sssured since they are 
completely iooependent. 

When Fluid Line on One System Falls (left 
front wheel- right reat wheelaysteml 
Even if the reverse of case labovel occurs and the 
left front wheel- right reor wheel system failS aoo 
brake fluid leoKs oul. the other system Keeps a 
normal braking fluid line snd normal braking is 
assured since both systems are completely 
independent. 
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Reservoir 

When the hydraulic pressure is reduced in the 
solenoid valve, the brake fluid returning from the 

wheel cylinder is temporariry stored to bring about 
smooth pressure reduction in the wheel cylinder. 

Pump Motor 
The pump is operated under controllrom the EeU 
arid suck up br&ke fluid accumulated in the 

reservoir and returns it to the master cylinder. 

---

~----­, 

.••• ,n 

_ .. 

Relay Box 
The motor relay and valve relay are mounted on the hydraulic 
unit. 

MOTOR RELAY 
This relay turns the pump motor in the HU ON and OFF. 

NOTE 
Refer to the section on feU control for ONfOFF control . 

VALVE RELAY 
This relay turns CLJr,ent to the solenoid valve in the HU ON 
and OFF. 
NOTE 
Refer to the section on EeU control for ON/OFF control. 

ASS WARNING LIGHT 
This light lights up in case if there is a breakdown in the ABS. 
Furthermore, it chec~s whether the bulb is burnt out when 
the engine is started. 

NOTE 
Refer to the section on ECU Control for warning light control. 
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ELECTRONIC CONTROL UNIT (ECUI 
The ABS electronic conuol unit (ECUI is made up 
al2 mia'WQC8SYK'S. IrQ inter1ace. etc. 
Since there "' two cent .... processing units !CPU! 
lhMe if • double ehKk; the wheel speed HMOS 
!.igl"llli .1Id vaN. control signal . re compared by 

BlOCK DIAGRAM 

~," •• r .....cr 
.. ~ ... (JIll 

ECU 

both CPUs and. if the data do not match. ASS 
control IS stopped. Furthermore. tl'lere is • 
(Iiagnosis function l or easy (I i.gnosis 01 
bfeakdowns. 

ActUMOf 

, 
: , """"', . ..., 

'-= '-- --j==-::~~--- ---------- --j 



5-16 BRAKES - Ami-Ioc:k Braking System (ABS) <FWD> 

EXPLANATION OF ECU CONTROL 

<BRAKING HYDRAULIC PRESSURE CONTROL> 
The figure below shows the relation betW(!en thi! 
wt'leel speed, wheel acceleration, control signal 
from the ECU and braking hydraulic pressure. 
The ECU uses the signal from eacil wheel speed 
sensor to calcul8te wheel speed and wheel 
acceleration, cak:ul~tes suspected vehicle speoo 
from these and monitors the slipping of the 
wheels_ If it seems the wheels are about to lock 
during sudden braking, a signal to redlJC8 pressure 
or a signal to hold pressure is sent to control 
....tJeellockin9· On the other harw:l, if the dang&r 
of the wheels locking disappears, 8 si\ln~1 to 

Wh""l~ ---"-.. 

SI p ratio..,t voIuo 

~ 1>'""'C<o I'KlId - -- -- --

Pr . .. ",," .""e",. 

<A-WHEEL CONTROL> 

The ABS for FWD is ~ 4-sensor!3-channel method 
for independent control of tha rjghUnd left front 

"VEHICLE SPEED CONTROL> 
The ASS does oot function when vehicle speed is 
below approximately 4km/h 12.5 mph). 

<MOTOR RELAY CONTROL> 
When anyone of the solenoid volvas for tha left 
front whee l, right front wheel arw::l rear whaals 

increase pressure is sent and the brakirJg hydraulic 
pre~sure is increased. Furthermore. in order to 
prevent a sudden increase in hydraulic pressure at 
this time, a pulSG stGp control is performed to 
repeat the signal to increase preMure and the 
signal to hold pressure. By repeating this cycle 
and controlling the dutput braking hydraulic 
pressure. the whaal is kept in a narrow slipping 
ratio to ossure the idaal braking force. This 
hydraul ic pressure control is app li ed 
indeperw::lently to the left front whael. ri<;Jht front 
wheel and both rear wheels. 

--------n----
" " -,nnnn ~ .... ---lilt'"'' , ",""pl ..uuuuu... ___ _ 

~ I'I.J ,. , top con,roI r_- , -- , ---- ~-----

wheels and select-low control of the rear whee ls. 
IRefer to page 5 - 191 

send a "redllCe pressure" 8igMI, the motor relay is 
t urn(!d ON at the same time. 
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<VALVE RELAY CONTROL> 
Immedi8tely 81ter the ignition switch is turned 
ON, it switches ON and OFF for a self tes!. If the 
system is normal, it is normal ly ON after the 
engine starts. If an abnormality in the system is 

recognized when starting the engine or during 
normal driving, the valve re lay is immediately 
turned OFF to stop the operation oj the solenoid 
valve (the system does not function). 

<WARNING LIGHT CONTROL> 
The light lights up when ~n ~bnorm~lity is recognized in the 
system. Furthermore, 5i""e there is ~ check for a burnt OI.It 
bulb when the ignition 5wit~h is turned from OFF to ON and 
from ST to ON, the light blinks two times. lRefer to the 
figure on the lef!.1 

IG 00-

MONITOR FUNCTION 

The ABS system is monitored by the ECU itself 
and the parts for external functions and. if it 
detects a system abnormality. the fai~safe system 
is 3Ctivated and then interruptS the ABS by turning 

ECU Self-monitor 

This is to monitor the main parts (micro­
processors, etc.) in the ECU. The monitoring 
metOOci is first performing a self"test when the 
ignit ion is turned ON and then continuing 

Elrttlrnal Monitoring Componllnts To ECU 
It monitors the power line (ECU power line. varve 
rel~y and pump motor relay power, valve power), 
speed sensors, valve relays. valves. pump motor 
relay and motor, These monitoring functions are 
performed norm8l1y. Furthermore, the valves, 

FAIL-SAfE 

If 8n 8bnorm81ity is recognized in the system by 
the monitor function. it turns the valve relays OFF 
and stops current lIow to the val\les. Then, the 
ABS does rIOt fUrlCtion and the sy,;tem returns to 

NOTE 
If the fail-safe function is activated d<Je to a 
temporary poor contact of the harness or other 
reason and then returns to normal. the fail-safe 

off the valve relay and returns to norm81 br8king. 
At the same time, it turns on the ABS warninj)' 
light to indicate to the driver that there is an 
abnormality in the ABS system. 

monitoring after that . If, while monitoring, it 
detects that th", system is not functioning 
properly, there is a systern abnormality. 

pump motor relay and motor are not only 
monitored during ABS control but there is also a 
sell-test at the vehicle starting to check whether 
Of not they are functioning normolly_ 

normal braking. At the same time, it turns on the 
ABS warning light to inform the driver of a system 
abnormality. 

function is m~inta inft<j until the ignition switch is 
turned off. 
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SYSTEM OPERATION 
WHEN AIS DOES NOT OPERATE 

Bralr;e Iluid is,."t 10 the solenoid val\ltl when the 
brake pedal is pressed. Sin-ce no current 
Oncre!l:5l d pressure) is sent 10 the soIenoW:! valve 
at thiS time by the f eU. inlet pol"! ~ of the 
solenoid valve is open aAd outlet poft @ is 
closed. Corosequentlv. brake fluid from !he master 
C'iiirdef l"9act1e-s the wt18111 cylinder via the ,nlet 

_~H.t01 

POIt end whe-ttl cylinder port IIfld JJPPIvJng braking. 
When 1!wI brake peWt is released. hydraulic 
Pfeuure In the master C'iiindef is reduced. and 
fluid returos to the rooster cVhnder VI' the ch«:t 
valve . nd via the solenoid valve wheel C'1Iinder 
port and ,nlet port. 

, .. , . 

MHror~ 
J)/fl,..... e 

R •• or..,., 
.-~ 
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WHEN ASS FUNCTIONS (HYDRAULIC PRESSURE REDUCTION) 

Since the EeU sends ~ pressure redl.lCing current 
(pressure reductiOllI to the soleflOid valve when 
the wheels are about to lock due to use of the 
bra~es, inlet port @ of the solenoid valve is 
closed and outlet port IB is opened. As a result. 
brake fluid in the wheel cylinder passes through 

. unit 

tile outlet port and returns to the reservoir. When 
the EeU sends current to the solenoid, at the 
same time it drives thi! motor pump and sends 
the brake fluid accumulated in the reservoir to the 
master cylinder. At this t ime there is a brake ped~1 
kickback that pushes the pedal back ~ Iightly , 

Mo,,", eli""" 
pr~,.ur. 

R~s~rvoi< 
pre .. ure 

----- -------, M •• ter cliinder 

, 

, , , 

•• ,""S< 
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WHEN ABS FUNCTIONS (HYDRAULIC PRESSURE HOLD) 
When hydraulic pressure in tha wheal cylinder is 
red<J(;ed Of increased to the ideal level for braking 
contrOl, Ihe ECU sends a holdirJg current 10 the 

solenoid valve arid inlet port @ arid outlet port @ 
are closed. As a result. hydr<lu lic pressure in the 
wheel cylinder is he ld in that col"ldition . 

pre .. ",. 

HoIo ... g 
pre" "r. 
RH orvoir 
pr" 'UI~ 

" ' 0001 

® , Inlet pOrt 

@; OJtIot port 
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WHEN ASS FUNCTlONS (H'fDRAULIC PRESSURE INCREASE) 

When inocteased PfeS5Ure is rtoQlJlred in tI>e wheel 
cylind,r, tl'l' ECU stops current flow to the 
solenoid "live end inlet port ill is opened and 
txl\let port iU is closed jllSt n wMn there is rIO 
ASS operation . As a reSult, hydraulic pressure in 
\l1e master cylinder is increu ed, At thi s time, 
there is a ki cktmok that pulls the brake paMI back 
slightJv 

The speed of the pressure il"l( rease is controlled 
by repeatedly sw itch ing between hydrau lic 
pressure ;ncr93se mode and hold mode. - Pulse 
step contro l !Reier to pal<' l or ECU - Brake 
hydraulic control .J 

.... " .. CVI _ 
I)feU "'" 
R ...... oir 

P"" "'-

" ; " owito!> 

........ 

® I ..... """ 
@ : (MIot """ 
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ANTI·LOCK BRAKING SYSIEM (ABS) <AWO > ", 
With \he U$e of ABS in AWO models, not only is 
the 'drr.tng" of II AWD f1'\OdeI improved but the 
'stopping" perlO(mance is also greatly 'mproved. 
Driving performance is well balallC&d in 811 ways 
from belte' performance on dry roads 10 better 
pertOflTllH'I(:e under all cOild it ions $u~ h 8S slippery 
roM surfaces, etc. 

The AWO ASS is II 4 se<1SOf. 2 CNInnel system 
and Is the Mrne as the " sensor, 3 ehann'" system 
on m e FWO models 8J<.cept 101 the following 
ilems. 
• Addition of G-senso. 
• Mounting position of spood sensor 
• Addition of select~O'W v~tve in hyd raulic unit 

..... - .., 
WlMeIs;: ss J _ , 

""'" O~ , 
StOp light .witd'l , 
f¥jrauic Irit IH\J) • 

- - , 
'<>~~ V-"'t 'eI.v , 

AIlS warl"lirl\l liQhl , 
Diag>Osls connectof • 

EI-.:tronk: conlfol un~ (ECU) , 

--- " 

• Addition of a control ler l ullC1ion 10 increne 
d og SIl led (rpm) 

• Eliminaotion of solenoid valve (I p~e) 

Function 

Sends ......... $OIHd , igMI trom '**' ..n.tI1O !he EOJ. 

Sends to ONIOFF slgnll to tfle ECU d<ipend ng on ...ehlCle 
l oc9le<al iQn . 

Sends & .;gn.1 to Ih<) feu i nd~ing whether the bra l$ pedel;$ 
prGSSI!d 00 not. 

Controls br . ... ~ p'nsura lor each wI1ee1 o:t.pendIr>g on the ~ 
lrom!he EC U 
1ncW. bui~'" M IecI.\ow velYe 

Is u l"Old ON by tile ECU s¥>eI and doj""s tile pump moIO! .. HU. 

Is 1Ume(l 0N by the Eeu signal" 8nd~" 110 .. '8110 Ihe 
soleooid VIM! .... HU. 

Is .. the oom ~ ""'!io<1 mootllr ond 1..,,1$ up ~ there i$ trouble in 
ABS. 

OutpUts dia9nQl il CQQ IS . 

Dl";"e s tile hydr...nk: unil. etc. ba sed on signM from !he wrious 
Mnsors. 

Is .. HU . 1Id " .. !d," br.Iko O!I!SSUI1O in the ' .. ' 09>1 oncIleh 
~ to 11Ie Pfeuul10 on ..... low sid8. 
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SYSTIM DRAWING 
The ecu IJO signals and I>ydrauloc circuit are 8!'. shown below. 

(FL RR) 

fr<ltlt ~rt ""'..,1 (I'll 

14F0063 
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ABS ELECTRIC DIAGRAM 

",'00" 
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ABS HYDRAULIC FUNCTION DRAWING 
The AWD use~ 2 channels 12 hydraulic systems) 
with the hydraulic control method being as 
follows. 
It controls the front and rMr wheels on the same 
$i(\a with selact-Iow and drives the solenoid valve 
including Iha ons for the front wheel. For 
e><~mple, when either the front or rear wheel on 
the right side is about to lock, it maintains or 
loosely controls the solenoid v~lve including the 
one lor the front right wheel. An(t in order to 
pre~ent Ioding of Orle rear wheel. the rear wheels 
must be controlled by select-low just as with 
FWD. With AWD, there is a select~ow valve and 
the rear right and lefl Wheels are controlled 

Front left _ 

mechani<;ally by select-Iow_ Consequently. a total 
of three wheels .o the front right or left wheel and 
the rear right and left wheels - sre controlled 
hydraulically at the same time. 
Also, if vehicle speed exceeds approximately 8 
~mlh (5.0 mphL the brake hydraulic pressure 
control is applied and when it becomes less than 
~pproxim8lely 3 km/h 12.0 mph), the control is 
completed. 
Select-low: this is a method of providing the same 
hydraulic control to both wheals when either 
wheel is about to lock, matching it to the side 
about to lock- or a method to control by matching 
pressure to the low side. 

, 

S&lect­
~ 

.. FOOIr 
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SENSOR 

WHEEL SPEED SENSOR 
• The sensors for t~ front wheel cons ist of B 

speed sensor mounted on the knuckle and a 
rotor (47 teethl that is mounted on the drive 
shaft (B.J. outer race). 

• The sensors for the rear wheel consist of a 
speed sensor mounted on the trailing arm ax~ 
housing and a rotor (47 teeth) that is mounted 
on the rear axle shaft 

Front wheel 

ACTUATOR 
HVDRAULIC UNIT IHU) 

"",.., 

The HU is supported elastically via the bracket in 
the fender shield. 
Since the brake lines are in an X-arrangement, 

• By improving the mounting preci~ion 01 the 
sensor, it is possible to make the speed 
sensor and rotor gap unadjustable types_ 

Re~r wheel 

".0'" 

there i ~ also a 2-system separation in Ina HU with 
OI1e solenoid valve each (for total of 2). Thera is 
also ~ select-low valve. 

Fr<>Ot 

, •• 0011 
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Select-low Valve (SLVI 

This valve is in the HU, and is a valve 10 
I"T$;hanically control the bra~e pressure applied to 
the right alld left rear wheels so that they are the 
same. Conseqoontly. it prevents one rear wheel 
from locking on roods that are uneven in the right 
and left directions, alld improves bra~ing stability, 
During Normal Braking 

In order for the brake pressure inside the SLY to 
be equal during norm81 br~king, .eiston ® is in the 
neutral position due to spri~ Wand Ij). rods ® 
alld (f) Rress on check balls (§) and ®, and valves 
~ ~1Id ® Open to equalize braking pressure in the 
light and left rear wheels. 

When ABS Operates 

For example, if the front left wheel is about to 
lock. when solenoid valve @ is driven aoo the 
pressure on one side, including the front left 
wheel. is reduced, pressure in chamber @l falls 
alld piston ® moves to the right. As a result, 
valve ® closes ~oo pressure in chamber @ (right 
rear wheel pressure) is cut off from the master 
cylinder. Brake fluid from the wheol cylinder of 
the rear left wheel moves to chamber @ so it 
equalizes to the pressure in chamber ®l (right 
rear wheel pressure). As a resul t. pressure to 
three wheels. the front left wheel and rear right 
alld left wheels, is redllCed. In this way, pressure 
to the rear left and right wheels is normally 
controlled to the lower braking pressure, 
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Failure in One System Fluid Lint' 

Whe<l the fluId line 01 one system fails. tho:we is ;t 
de~ to che<::k select~ow eontrol to assure 
selery. li the Iroot left whMI 'Ills and brake fluid 
leaks. p<essu'e 011 or>e side. ineluding the l'O<1t 
left wheel. fa lls to zero. 
Then, piSton @moves tothe laft due to the force 
0<1 piston @ (Iorce in the laft direction is applied 
to pi$lon ® sinee the surtaca area 01 the ri ght 
sN:le of pl' tem @ is ...9rerter than the left side). 
COnseQUent ly. valve @ 15 nQfmally open and the 
sicIe thet dI:le$ oot lail beeom8$ a I\OITI'IIII braking 
line. 
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ELECTRONIC CONTROL UNIT (ECUI 
The ECU is mounted on the quarter in""r lower 
panel IRH). The ECU- is made up of 2 
microprocessors, 1/0 interface, etc, Since th(o ra 
are two central processing units !CPU), there is a 
double check; the ">'heel speed sensor signal and 

valve control signal are compared by both CPUs 
and. if the data do not match. ASS contro l is 
stopped, Furthermore, there is a diagnostic 
function for easy diagnosis of breakdowns_ 
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BRAKE FLUID CONTROL 
"-wheel Control 
ASS on AWD models controls the fronl and rear 
wheels using select-low and activates the 
solenoid valve on one side, including either 01 the 
front wheels_ Furthermore. since the rear right 
and left wheels are controlled mechanically in 

SoI . no id L ______ -' 
.. we I 
OO<1trol 

Rl wtIeel 

SLY: Select-low VO" " 
Control Speed 
Brake pressure is wntrOIla<;i at a vahi<;1e spee<J of 
approximately 8 km/h 15mphl. When vehicle 
speed fal ls below approximately 3 km,lh 12 mph). 
contfol ends. 

Control with G-Hfl50r 
Since four wheels are connected in AWD models, 
the four wheels may decelerate almost in phase. 
This tendency is especially strong on a low 
friction~1 resistanCii mad; ~uspect8d ~ehicle speed 
does oot match actual speed, the rDad is judged to 
be ~ high frictional resistance lOad and the ABS 
control becomes unreliable. At such a time, the G­
sensor distinguishes' between low frictional 
resistanctl road and a high frictional resistance 

select-low by lhe select-low valve, there is, as a 
result, pressure control of three wheels (either 
front wheel and the rear right and left wheals) al a 
time. 

M.ster 
cylina. r 

' .. 0'" 

road and makes the ABS control reliab le by 
switching the method of cak:ulating suspected 
vehicle speed. 
• When brakin~ on a low frieitonal res istance 

road, the rate of vehicle deceleration is slow. 
On the other hand, when brakin~ on a high 
frictional resistance road, tna rate of vehicle 
deceleration is fast. 
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Control by Increasing Idling Speed {rpml 

SiOC<'l four wheel~ are connected in AWD models, 
it m~y happen that engine braking torque is 
applied to all four vvheels (engine brake is applied). 
and do not stop slipping even it a signal 10 hold or 
to rer:luce pressure is sent. In slXh a r;ose. there is 
a tenderlCY for a lowering in braking safety arKI " 
longer brakirJg distance. Consequently. when the 
ASS functions and the vehicle speed is over 20 

km/h 112 mph), the erJgine idle speed is raised to 
1,800 rpm to help recovery of wheal speed and 
for improved ASS performance. The ASS ECU 
merely sends the motor relay drive signal, that 
irKIicates ASS fUrlCtion, to the engine ECU arKIthe 
irlCrease of the idle speed is performed by the 
engine ECU. 
(Refer to the Engine Control System for details.) 

ABS Warning Light Control 
1 000. In the foilowirJg cases the ASS warnino light lights up_ 

• 11 lights up when trouble in the system is recogniz<ld . 
• 11 blinks in the patlern shown in the figure on the left 

when the ignition switch is turnoo ON. to.check the ASS 
warning light circuit. 
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PARKING BRAKE 
The parKing brake is of the mechanica l rear wheel 
braking 1¥pe. 
The parking brake is offset toward the driver's seal 
trom the vehic le centerline for ~ reater ease of 
operation, 

CONSTRUCTION DIAGRAM 

<FWD > 

<AWD) 

--
The parking brake cable is of the V-type and is 
accessible for adjustment t hrough the service 
hole provided in the floor console. 

",.",.. 
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GENERAL INFORMATION 
The dutch i5 tho dry sinlll' 13LaI8 dilplngm !We: 
hydrtIAic pre$$Ure is ... sed lor the eiutch control. 

SPECIFICATIONS 

,.= 'WD 

OulCll OI)9f;tting mel~ t+,od raU ic type 

"""" "" '''' Sing19 dlV disc fVP6 
l'acing<f! nete' 

0 .0. ~ 1.0. mm~nJ 225~ 150 (8.9 x 5.91 

Ckltcn cove< a.sseornbly 

'''' Diaphragm spring Slrap r;Ir;"'e 

" .. s.tIinglo).,;j N(Jbs.) 6,300 (1 .36el 

CMch ,"'soe cyIitlder 

1.0. ~ .... 19.0!>D/4) 

0uIch mas",' cyMde< 
1.0. mm (in) 15.81 15181 

Outdl boost'" 

'''' -
EUeclive di8. of power cylinder mm (in.1 -

Bocstino ratio 
lCiutdll)tdal d8prsssing forcel 

-

-..." .... 
raparily liters (goI~ pints. qt, .I 

'WD 

t+,od,auiic type 

Singloo dry <be type 

250 x 150 (9.8 .6.3) 

Dillphragm SPling strap do';"e 

"" 9,200 (2.024) 

1 9.0&~) 

15.87 15181 

V.ac..un type. single 
101 14.01 
1.7 "'I 110 N 1241bs.H 

1.2lJ.. 2.5. 1.31 
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CLUTCH CONTROL 
A clutch pedal with t .... l1OYiIr spring is uSltd on 
FWD mod'IS tuld a Clutch booSlel on AWD 
models. lind the IOfce required to op8f8t8 the 
pedal hes bMtl reduoed. 
In the dutch "'ClJUfTI line in A'ND models. there is 
e vacuum tllnk to prevent a le ll in negat ive 
pressure during oontirluOllS clutch operation ~rod II 
check va~8 10 maintllin f\el/iltive preswre, 

<FWO > 

<AWD> 

In Ofdeo' to prevenl sudden movement 01 thoe 
vehiete when the engine is $mrte<!. an interlock 
switch !las b&en equipped (wi thin tile pedal 
wpport bradet). The clutch SWItch 101' tile IIIIto­
eruise con1ro! system !las been equiflped at the 
pedel support breckel. 

_. 

i , 

... iid, 

--
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CLUTCH PEDAL WITH TURNOVER SPRING <FWD> 
A compression type turrlover sprillQ is used in the 
clutch pedal. The turnover spring functions to add 

CLUTCH BOOSTER <AWD> 
A 4' single type clutch booster is used 10 reduce 
the lorce to depress the pedal. The structural 

Boo", .. rc. '"," ,,., 
Nogo' ive 

its spring force when the clutch pedal is beillg 
pressed. 

operation of the clutch booster is basically the 
same as with the brake booster. 

",00"''' pi.too 

II 

1'1""11'" stop~ koy 

dioc 

O.FOOO, 
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GENERAL INFORMATION 
The OOHC engine ~ an inlet control sy$tem 
with. thermoSlal on tile inlet side of the engine 

COOLANT fLOW 

_ ...... is 
w ........ .... 

~ 
Nontof_ 

for 8aS'f control of the coolant IBmpel"ILW8 IDOHC 
~l. 

Altor .. gino I, 

--~ 

.~. 

0 .. 0137 



COOLING - G.n.r~1 Information 

f rOtn I""" bini: --J 

7·3 



7-4 COOLING - Rildiiltor .... d Cooling Fan <SOHC> 

RADIATOR AND COOLING FAN <SOHC> 
The cooling system uses the SlIm. water cooling 
pressure control circulation system as used in !he 
coo~rol'onal engine arw:l i, lias the totlowir.g 
features. 

• The cool,,,!! (radiator, fan usn a motor drive 
sys tem, The fan is driven by the motor only 
when r>(Ieejed to efficiently control tl\(l cool irog 
weI&< temperatu re al'\d reduce engine ovtput ... 

SPECIFICATIONS 

• The cooling ran is a lull shroud type lor 
Improved cooIi<Jg performance. 

• Tile two step control system ;s used for the 
motor driven cooIin~ fan !II1d coOOe<1ser fan for 
less fan roo ise, redlJCed vehic le vib rat ion arid 
improved cooling when the engine is idling. 
(ReIer 10 GROUP 24 - Condenser Fan and 
Radiator Fan Control for fan speed operation -, 

,,~ "" '" CooIi!Ig lin 

'''' M<>I.O( driven type Motor ~n rype -,,"._. ,-- -
W OIOI pUmp 

''''' C&n1r~lJ!,)31 impJiIe'r type CentriflJllll1 impeller type 

DrMI metl'lod TII'rIing oo~ Trring be~ 

Thelf'rO)St&1 

''''' w""," -",. 
ep.n vM """""",lUre -C'" 82 (1 Il0l 82 C18Ol --

At6ator 
CCOWInl c, pacil'( lindLJdjng trnIl in 
Cot'idet1se' li nk) lit. Iql I 8.0 18.5) 8 ,018.51 
Conde n!" ta nk capacily .t. (Q!.J 

'" 0,65 (.59) 065 1691 
,~ 0.25 Pili 0 .25 1.26) 

''''' Ca-ruoal!:d type Cor'ugated rype 

/lIT oil coo ..... 

'" Double \\tie type !built "'to ' .... '0.-

lowe< tantI • A. o:IOIed IV\Ie 
<if SO "'IUiPl!elb __ ,_w.,._ 
~ .. 

Aldi~or f .... matl)l" 

M.", Nippon Der1$O NiP\X>ll Denso 

"'" 0;'''''1 flcm ferri18 fyIlII 0;""" now ,..-rit. type 
RIoted Ioed torque Nm Iii. bsJ 3&1261 3& 126f 
$rud ,~ l .DilH 150 2.000:1: 2SO 

Cur'1I01 A 9.4:1: 1 9 .4 t 1 

~I ! • ....,.,.u •• swi!dl lot 
IIdlitcr filfl 
apo"tong t~atur'" ~'A 

OFF' .... ON 81- 991178- 192) 81-89117e - 1921 
ON -+ OFF 77 1171) 1)1" """" 77 11 711 Of more - -

Cooiont lemp9<D1U'", switch for 
eoncJenller f"" 

Op81lulng 'emper~",e "C I"F) 

OfF .... 00 91- 991100-2101 91 -99 1196 - 2101 
ON .... Off 87 (1891 (If more 8711i191 or....". 
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CONSTRUCTION DIAGRAM 

Upper iMIJ latof 

..L 
oi l r 

, 

RADIATOR AND COOLING FAN <DOHC> 
The cooling system uses a water coolinQ pressure 
control circulation system and it has tho fol lowing 
fe~tures. 

• The COOlirlg (rad iator) fan uses a motor driven 
system. The fan is driven by the motor on ly 
when needed to efficient ly cont rol the cooling 
water temperature and reduce engine output 

"" 
SPECIFICATIONS 

Item 

"" C<clfl!! Ion 

• The coo ling fan is a ful l shroud type lor 
improved cooling performance. 

• The two step control system is used for the 
motor driven cooling Ian ~nd condenser fan lor 
less Ian noise. redoced vehicle vibrat ion and 
improved cool ing when the erlg ine is id ling. 
IReler to GROUP 24 - Condenser Fan and 
Radiator Fan Control l or Ian speed operat ion - , 

Non-Turbo 

AA 
, . ., 

'''' Motor driven system Motor cIriven system Motor driven system 

Water pump 

'''' Centrifuga l type impeller Centrifugal type irnpeNer Centrifugal type impeller 
Dr;""" method 1imifl!! belt Torning be lt limifl\l bell 

Thermostat 

"~ WM ty\li! W., type Wax typol 

Open valve temparature "C ("F) 76.51170) 76 .5 (170) 76.51170) 

Radiator 
Cooiont copacity lincluding that in 
oonde-ns9I tanI;) lit. (qt.) 8.0 18.5) 80 (8.5) 8.018 .5) 

Condenser tank capacity lit. (qt.) 

'"' 0.65 1.69) 0 .65 (.69) 0.65 (.69) 
I~ 0.25 1-26) 0. 25 (.26) 0.25 (.26) 

" ~ CorrU9<'ted type CorrlllJ"ted type Corrugated type 
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Non-Turbo 
Item 

'" M ,-_ .. -
AfT oil cooler 

'''''' DoWIe rube twe (built 
into r~dietor lower tank) 
+ ,.. cooled type 
<if 00 equipped> 

Radiator 1M motor 
Maker Nippon Denso Nippor> Oenso Nippon Dense 

'- D~ect flow ferrilll type Direct flOW" fernte type Direct flow ferrit" type 
Rated load torq"" Nm 1ft Ibs ) 35(26) 53 1391 53 139) 

,,"'" ,~ 2.080:to 250 2,000 t 250 2,1)80:1: 250 
Current A 9.4± 1 13.6 ± 1 136 t 1 

Cooi3nt 1IImperature .witch lor 
radiator fan 

Operaling temperature 'C (oF) 

OFF --> ON 81 -89(178-1921 81 - 891178 - 192) 81 ·89 IHS . 192) 
ON ... OFF 77 11711 or mora 77 (171) or more 77 (171) or rnco'e -

Coolant t~mperatura switch 1m 
COI1denser f~ n 

Operating temperature "C I"F) 
OFF .... ON 91 ·99(196·2101 91-991196-2101 91 - 99{ 196·210) 
ON .... OFF 87 (189lorroore 87 (189j or morG 87(189) armore 

CONSTRUCTION DIAGRAM 

I i · 

"-
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GENERAL INFORMATION 
New equ ipment and r1eW IUrlCtions have bean added 10 ma~8 the equipmem better. 

FEATURES 

[", """",;o;~.''"'''''''''''~,}I --- L Gold plating oI91ecuooiG control . ystam \ermin8is. <. MWP (MullipQlo Wale , Proof type) connector. 
3. Adoption of small /llTlQunt refrigern nl air conditioner sy.lIlm. 

1. Projector fog Kght th~t is very effect;"e for ~ghtinll the shoulder 01 tho rood. etc. 
2. Lorge combination meter , 
3. HigMnoonled SlOp lig ht using LEOs. 
4. DoWIe action ignit ion switch. 

[~'~;_;~:~~':'''':. ~f--- ,. Adoption 01 enc;lioe c<>mpartment inspectioo light. 
arid convenience 2. Adoption 01 steering wh",,1 remote control for opoor3tir.g 8udio system. 

3. Adoption 01 combinati()ll(jlluge (3-set ~I for a sporty fooli nc;l. 

f mproved serviceability I 1. 0",005;8 con"""'",. 
2. Ignit ion liming odjustmoot te rmirnol. 
3. Fuel pump operation chock term inal. 
4. Engine rpm <!etection 1erminal . 
~. Adoption 01 one-touch plug-in method for easy in.tlIliIltion ~nd remo",1 01 combina-

tion meter. 
6. Cemre~,!tion of control harnesses and sensor connections. 
7. Adoption of indicator light to $how LOW position of front washe , fk.id. 
8. Adoption of l""eI gauge for ",sy inspection 01 emoo nt of fluid in rea, washer ta nk. 

1. Adoption of electric type speedometerfor smooth. s~ke·free poi nter """",ment 
in response to speed cha"ll"s. 

2. Adoption of spa ,e e""'tric terminal. etc. for automobile telephone. 
3. Adoption 01 lI<X'essory socket. 
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WIRING HARNESS 
The wirirIQ harness is divided into the main wiriFlQ 
harnesses [front w irin" harness. body w iring 
harness (LH. RHI. control wirinIJ harness. 
instrument panel w iring harness) and sub wirirIQ 
harnesses (door wirii'IQ harness. liltgate wiring 
harness. roof wiring harness) and has the 
following characteristics. 
• A junction block. which is one un" consisting 

of intermediate connectors for the harnesses. 
fuse boxes and relay boxes. is used to improve 
re liabil ity. 

STRUCTURAL DIAGRAM 

I 

In. trumOl1t wiring ~,".,. 

Front w iring har"" .. 

• CAVS (Compressed Cond<Jctor Automobile 
Vinyl $emi,igid Wire) is used for the electrical 
wirirIQ harness to make it lighter. 

• There IS central connector (diagnosis 
connector) for diagflOsis inspection of each 
electronic control system for improved 
serviceability. 

• Connector terminals in the control units and 
sensors where weak electric current from the 
electronic control systems flows are gold­
plated to assure flow of currant. 

Body wiring n .. .,.. .. iLH) 

-"" 
NOTE 
III TM;; f ig",e show. thot moin wiring har.-•• " only. 
12) • ml"~ indicote. ~ i. oquippW on t ho right oKlo 0100_ 
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DIAGNOSIS SYSTEM 
Diagoosis system is designed to improve serviceability and has the fol lowing functionS. 

Electronic. 
.y. tem 

(1) MPI 

(2) ElC 4 Aff 

IJ) ECS 

14) ABS 

15) Cru;se control 

16) Fa • • uto oir 
cooditi<:o'\er 

NOTE 

, 
1 - 1 , • 

1 -• , 
< • • - ' . > • , • .? it - < o . 

, 

, 

•. s"ved In memory • • k,"~ "" tI>o data ;. 0"10' .Ie<tricol~ ",,,,,,,led. 

5 , 

12 11 

DIAGNOSIS CONNECTOR 
The diagnosis connector for the followi,,!! systems is located 
on the right side of the junction block. 

1. M PI 
2. -
3. ECS 
4. ABS 
5. Cru ise con\fol 
6. ELC - 4A/f 
7. Fu ll auto />Ie 
8. SRS lAir Bag) 
9. ETACS ITheft Alarm) 

10, Diagoosis control 
' 1, Vehicle simulated speed 
12. Ground 



ELECTRICAL - Engine Electrical I Battery 

ENGINE elECTRICAL 
IGNITION SYSTEM IDOHC engine) 

8-5 

A three coil spllrk system with electronic contfol is 
used. Refer to GROUP 14 - Control of Ignition 

TIming and Current Flow Time for the contents of 
the ignition t iming control. 

Power t""" "'01 unit 

at",. ""'.01 

Ignitioo1 ooiI __ 

coolant 'om ... tu~ .~""'" 
, 

c 
!nx""""","~,- ____________ ,,, _ .. _ 

ngine OOrl'roI onit 

CAnt" 10 .. ,,""" 

Vohiclo od '0""" ~.ed . witch) 

IgniIion .witc;t,.{lT 

C~in""f No. 6 3 
, , 

Ig"it"'" timing odj u",mM t terminal 

,.uo". 

,.~ Specifications BATTERY 
,~ 75D26R A maitenaoce-Iree oottery as shown left is used. 

"',." 
, 

" 
Ampere hours (5HRI M " 
EIect'ot'/te 'I"'c~ic gravity 
{2O"C 16El"FI ful~ cNrgedl 

1.280 
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LIGHTING 
GENERAL INFORMATION 
Parallel link type pop-up headlights that go up alld 
down vertically are used. Air resistance when 
driving is reduced by the aerodynamic shape. 

SPECIFICATIONS 

Items -
Exterior lights 

Headlights 

Fog light 

F'OI1t cornbirl!>tion light 

Tl.II'n~ign~ Iigh1lside mar.er light 

Rea, comtJ<nation ~lIhl 
TI.II'n-signailight/$ide marle r and tailight 

Stop lightltaill ight 
TlJIn-signal.rod stop light/.ida marlar and taill,.ht 

Sid" """ker and t!lil light 
Bock-up ~Qht 

Licen"" plalO light 
High-mounted stop light 

Er>gine cornPilnment ins,",otioo light 

Interior lights 
Foot light 

Dom<> light 

Spot light 
Door light 

Glove compartment light 
Luggage compartment light 

NOTE 
III ., Vehicles w ith smaY bumper. 
12) ., Vehicles with large bumper. 
13) ., V .. hicles wnh r~r spoiler. 
14) The values in pa rentheses denote SAE trade number$_ 

There is also a convenient erlgine compartment 
inspection light for inspecting at night and lor 
service to improve serviceability. 

Sfll'Cificalions 

W 65/45 
W " 
" 32/1 {20571" or 431313496)'2 

" 3212 {20571" 

" 3212120571'1 

" 3212120571"' 

" 31168)"' 

" " " 3 I' 6S) 

" 32 (, 1 56) Of LED") : Light Eminirtj,l Diode 

W 3.81194) 

W 3.4(158) 

W , 
W , 
W , 
W 3.411581 

W , 
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smUCTURAL DLAGRAM 
<V..,k," wfd\ Smell BuiI+H > 

, 
h : ! 

comlll_ !;gN 

<Vehie'" with large Bumper:> 

.m, 

, , 

-
~"". !>I'''' 

ow = 

.-
. ..... __ "'"' ..... hiQ_""", !;g1ll is """,Mod on ""' ... 'ir l

, . • 

HEADUGHT 
The hHcIIigI'Il$ 00 up and down whe<1 the lighting 
'witc~ or pop-up switc~ is OoP,rated. The 
op8rati r1'Ol mechanism for t~a headlights is such 
t~at the right and left ~eadlighu op"rate 
independently so t~o t if thtore should be trouble in 

... 
on" sid", the other side cen still operate. 
Furthermore, when there is n ovble in the electric 
system. I~re is e marnJal kn ob 51) I~ e headlights 
can be movotd up and down mIIl'lUllllv. 

'" a ". 
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"Up p_lan> 

, 

_. 

OPERATION 

ELECTRICAl- lighting 

EXPLANATION OF STRUCTURE 
Pop-up Headlight 
The pop-up headlight consists Of the pop-up motor, lin~ 
assembly, rod connecting the pop-up motor and link 
assembly, arid headlight 10 raise arid lower the headlight. 
Wtl!m the pop.up switch or lighti"!J switch is turned ON, the 
pop-up motor rotates, the rod connected to the pop-up 
motor moves the link assembly to raise the headlight. The 
link assembly uses a parallel link system so each link 
operates through the three fixing points on the right arid left 
to raise and lower the headlight venicalfy. 

Manual Knob 
When t he headlight pop-up mechanism does not function 
due to trouble in the electric system, this manual knob can 
be used to turn the I>OP"Up motor to raise arld lower the 
headlight manually. 
The manual knob is operated by removing the boot and 
turning: the manual ~nob clockwise. 

Headlight Operating Conditions 

Headlight operation 0< position Head~ght 

Switch position ce """" 0' 0" 

Lighting switch 0' , , 
0" , , 

0' Passing .witch 0' , , 
W , , 

Pop-up switch 
Lighting switch 0' , , 

0" , , 
0" 

PaSSir"IQ switch 0' , , 
00', , , 

NOTE 
(11 'X. indicates the rosult.nt headli9ht o~ration or position. 
W 'Li!lhting switch ON' meens a switch poSition at which tOO heacllights liQht up. 
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RIIlslng Headlight 
When the Pop-up Switeh is Turned From OFF 
10 ON end the Ullhting Switch is OFF or 8t 
TAIL 
When the pop-up switch is turned ON. the 
judgment circuit in the ETACS control unit senses 
the ON signal arid activates the UP timer circuit. 
Then. since transistor Trl is turned ON. t ransistor 
Tr2 is also ON. current from transistor Tr2 flows 

m~6'~~~i ~~i~~~a~~n f:~~ Pt~~U~~s~orm~:~ 

ETACS ,,<>Woi 

NOTES 

, 
relay (coil side) to ground. the pop-up motor relay 
(contact side) goes ON. current flows in the pop­
up motor and the headlight starts to go up. 
When the crank arrn rOUltes approximately 160° 
and tflaches the UP position where it stops 
~ utomatically. current to the pop-up motor is cut 
off since the connecting U/D switch contact 
changes from the U-.;orltaC1to the D-contact. the 
pop-up motor stops arid the headl ight rem~ins in 
the up position. 

, i i 
, 

I 

Ignitioo . wit"" ""ce) 

I , , 

J 

:;;; POp-Up motor 
:' IIUl) 

It) The dolle d liM 1_ -~ 1 in<Iicoten ~ with tho t!l<lft-..la"" s)'Stem inSl316d . 
121 The two-clotted I .. I-~ - - I indi<:Me, model. withoot • thoft-alorm .y. t.m. '''0'0' 
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When th" Pop-up Switch is OFF and th" 
Lighting Switch is Turned OFF or From TAIL to .... 
When the lighting switch is turned to HEAD {on 
model:; without the thelt-alarm system. lighting 
switch is turned to HEAD after the ignition switch 
is turned to ACC). current fiows from the headlight 
relay {coil side) to ground via the column switch 

NOTES 

{lighting switch). the headlight relay {contact side) 
goes ON. current f lows in the headlight. the 
jLJdgment circuit in the ETACS control unit senses 
the ON signal at the same time as the headlight 
lights uP. and just as in the item mentioned on the 
previous page. the pop-up motor relay Qoes ON 
and the headliQht goes up, 

.. J 

' ''0110 

11) Tho dottod lOW ( _____ ) iooc.t ••• rr><>d$I with tM 'hof''' '''m 'Y"om i",toIlod, 
121 Tho two-dOttod line 1 ___ - ) ;ooo.t • • modol. w;thoot " thofl"lorm <votom, 
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lowering Headllght 
When the Pop-up Switch i. Turned From ON 
10 OFF Ind the lighting Switch I, OFF or at 
TAil 
When the pop-up switch is turned OFF, the 
jl.Jdgment circuit in the ETACS control unit senses 
tM OFF SigMI and the DOWN timer Circuit 
functions . Th&n, transistor Tr4 also is ON since 
transistor T r3 is turned ON, current from tr1lnsistor 
Tr4 pasMs through D-contact in the U/D 
(UP/DOWN) switch and flows from the pop-up 
motor relay (coil side) to groorld. the pOp-1Jp motor 
relay (contact side) goes ON. current flows to the 
pop-up motor arld the headlight starts to go down. 
Since the connecting U/D (UP/DOWN) switch 
contact chan~es from the D-conta~t to the U 
contact when the pop-up motor rotates 
approximately 180° and reaches the position for 

ETACS com,oI it 

NOTES , 
(2) TM two-dottod I .... {-

automatically stopping the down movement. 
current to the pop-up motor is cut oH. the pop-up 
motor stops and the headlight stays in the down 
position. 
When th. Pop-up Switch Is OFF and the Light­
Ing Switch Is Turned from HEAD to TAilor 
OFF 
When the lighting switch is turned to TAIL or OFF. 
current to the headlight relay lcoil side) is cut oH, 
the headlight relay (contact side) goes OFF and 
the judgment circuit in the ETACS control unit 
senses the OFF signal at the same time as the 
headl ight is extinguished and. just as in the item 
mentiorJed above. the pop-up motor relay goes 
ON and the headlight goes down. 

, , 

l(lf1ition .witch (Acel 

I , 
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ELECTRICAL - Lighting 

OPTICAL HORN LENS (FOR PASSING UGHTI 
SinCfl the headl ight faces the front even when retracted, the 
headlight, if used when passing, lights up and shines in 
ratracted condition through the optical horn lens Iplace for 
the lens so light can pass through). 

ENGINE COMPARTMENT INSPECTION LIGHT 
When the hood is opened w ith the lighting switch in the 
TAIL or HEAD position. the inspection light switch goes ON, 
the inspection light in the hood lights up to illuminate the 
engine compartment. 
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METERS AND GAUGES 
COMBINATION METER 
The eombil'\tl\ion meter uses poin t81'S and has 
"'rga. eny·to-lead melers. indiClilor lights and 
warning lights. There are ' Inee types of malerS: 
OOHC noll-MOO models. DOHC twoo models 
and SOHC moMls. The spe~dometer for the 
OOHC .no[lo\yrbo model and SOHC model is a 
mecr..nical type operated by a Cilbla and for lroe 
IlJrbo modet is an electric type that is operated b~ 
pu lse sil/nats from the vflhicle spaad saosar so 
the pointer moves s moothly in responsa to speed 
~ar"'tion s witho~t pointer shaking. 

NOTE 
In Canadian models. l he ou ter se.le indieetes 
kilometers pef hour and the rnner ac.1e indicates 
miles p8f hour. 
In addition. t he br~ ke warning indicator for 
Canadian models is mi. 
COMBINATION GAUGE 
The combination gauge usoo is e 3~auge type 
with sporty fuling. There ara two types of 
gauges: DOHC non-turbo model/SOHC model 
end ,..-bo model. 

<SOHC model > 

"'-~ .. r .... 
<DOHC non-turbo model> 

<DDHC turbo model> 
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VEHICLE SPEED SENSOR 
STRUCTURE 
The rotating sh~fl of the vehicle speed sensor is 
mounted directly on the transaxle speedometer 
driven geo'- The rOlation of the driven >IGar is 
trMsmitled 10 a magllet via lne rotatin g s halt. The 
Ie built into the Magneto Resistive Element 

MAGNETO RESISTIVE ELEMENT (MREI 

Characteristics 
The magneto resistive element (MRE) hos the 
characteristic that its resistance value varies 
accmding to the direction of the magnetic field. 
When the direction of the mallnetic field is 
parallftl to the Magn&to Re sistive Element (MRE), 

.. .. 
Rot.ti rlg direc,ioo 

Operation 

"<0 
Mognetic h,,1d 

.. 
",.""Of 

Si""e the rasistaoce value of the MRE varies with 
the variations in the magnetic field when the 
magnet rotates, the output voltage also varies. 
The shope of the wave of this output voltage is 
shaped by the comparator and then. after it is 

Rot. ting di{~"", ----.. 
N, 

N , 
Mag""t 

Rot"in ~ 

{MRE) in the top of the magnet detects the 
rota tion of the magnet and generates a 4-pulse 
electric signal for each rotation of the 
speedometer driven gear. 

", .... 

the resistance value is maximum; when the 
direction of the magnetic field is vertical to the 
Magneto Resistive Element (MR"E). the resistance 
value is minimum. 

i i 
Reo;,,,, ,,,,.o YO"'" 

,.'00<.1 

'"~,\,~==, 
mogn8tiC field m;I\11Glic field 

121'0060 

divided by the frequency divider circuit into a 1-
rotation, 4-pulse signal, the transistor turns it ON­
OFF when it is output to the transistor base to 
produce a 4-pulse electric signal per one rotation 
of the speedometer driven gear. 

C' co, , 

" ... ,," 
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ELECTRIC TYPE SPEEDOMETER 
CONSTRUCTION 
The el&Ctlic type speadomater uses an electronic 
circuit to control tha alectric signal from the 
vehicle speed sensor and a cross coil type 
speedomatar that has a magnet fixed to the 

pointer shaft and two coils that pass directly 
through it. Furthermore, the odometer and trip 
meter are directly driven by the stepping motor 
with built~n gear. 

E1oetr""ic oiccuil 

po. nor plote Point. , . 1Ioft 

Trip knob Trip m&!e, 

OPERATION 
Electronic Circuit 
It shapes the wav!I of the electric signal from the 
vehicle speed sensor in the shaping circuit and, 
after c81culating vehicle speed at the calculation 
circuit, it controls current flow to the CrOSS coil 8nd 
stepping motor. 
It determines the direction 01 current flowing in 
each cross coil by using the quadrant indicating 
circuit and, at the same time, it determines the 

-d .• • _ 

current value using the duty data Circuit, 8nd 
sends current from the meter drive Circuit to drive 
the pointer. 
It determines the current value flowing to the 
stepping motor by using the pulse motor data 
circuit, and sends current from the pulse motor 
drive circuit to drive the odometer and trip meter. 

"" iI' 
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Cross Coil 
COO 1 f ield 

Di reOlion of combined 
m~""tic field 

-- -"" 
Pointer , I>oft 

~. 

O' E pie 360" Point., ;, -"'-t''" "!"O~'- ",~o-o:.-,~ 

:~ i ! 
cu~ent ! 

I , 
Coil 2 t::=--J 
""" OO1t -........ 

: 
, ' , ' , ' , ' v=J 

:7 

When currant flows in the cross coil, 8 magnetic f ield is 
gerltlrated in coil 1 and coil 2. Sin(:<) the two magnetic f ields 
pass directly through, the actual magnetic fie ld is a 
combination of the two magnetic fields . 
Since the magnet is fixed to the pointer shalt, the ma~n9t 
fotates to try to align the magnetic axis of the magnet in the 
direction of tile combined magrletic field and thus rotates the 
speedornetar pointer, 

NOTE 
The speedometer pointer is attached to the pointer shaft 20· 
counterclockwise to the magrletic axis of the magnet. 

RELATION BETWEEN POINTER ANGLE AND CURRENT 
VALUE 
The 8"!Jle of the pointer is determined by a variation of the 
current value flowing in coil I and coil 2. 

Example: 
wtl!!n ttl!! pointer is at 90" 
• Maximum current flows in coil 1. 
• No current flows in coil 2 . 

NOTE 
When Ihe pointer is al an angle of 0·, il indicates a spaed of 
o km/h (0 mph). 
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WIPER AND WASHER 
The I ... :ml W'peI' is. a semH:Of1C8IIled twe wilh the 
fuIowing features. 
• A YII,~ble l imit i ... te,min enl wiper under 

ET ACS COntrol ,s used on all models. (fIefllr 10 
ETACS fOl" operalion 01 Ihll variable l ime 
intllfmill&nl wiper.) 

• Thll rll is a mi$l wiper funct ion for more 
convenience. 

• The wesher Is 8 2-flO.zle 4·jel type and there 
is a level gauge swilch to inform by an 
indieetor light in the combination meter ti"lBI 
the washer in the washllr tank is low. The reBr 
wiper is used l or improved rear visibility when 

STRUCTURAL DIAGRAM 

... 

,I rains. etc. II has l he following 8(ldil lonal 
leatufM. 

• It ~ a fixed lime in18fmilletlt wiOftf. 
• The _ he< is B 1-ooule 21111 ty08 and tileJe 

is II ~ g.auge ill the washoer ~l"Ik lor eesy 
detection of tile amount 01 liquid. It is 
mounted in the right rear 01 Ihe cargo 
compartment. 

• The wiper/washer switch is mounted on the 
right side 01 the knee protector. It is • 
combin.etion wiper/washer switch ood CIIn be 
operated when the ignition swi tch is at ACe or 
ON. 

... " II 
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AUDIO SYSTEM 
There are two types of AM/FM multi,electronic 
tuning radios for the radio and stereo. A CD 
player can also be instal led as an optioo. There 
are remote cootrol switches for remote operation 
of the radio , The following two types of speakers 
are used for radio and stereo. 
• 4 speakers {door speaker: double cone for 

high/low-frequency sound, rear speaker: 
single cone -for high/IOw-frequency soundl 

STRUCTURAL DIAGRAM 

AA"'" '-" ""1''''00< '"ni"9 radio 

• 6 speakers (front spea);er: single cone for high­
frequency sound, door speaker: double COrle 

for high/low·frequency sound. rear speaker: 
single cOIle for higMow·frequency sound) 

There are two types of antennas; a whip antenna 
with a total length of 800mm (31.4 in.1 and a 7 
step retractable motor driven antenflll with & total 
length of 900mm (35.4 in.), 

Whip 

~. i~'"' 
FrO!'lt 

NOTE Motor ..,tenna 
Spookero or. 01$0 ",stolled on the right ~ide_ 

AM/FM multi-electronic tuning radio 

NOTE 

- - ----- --- ----- - - - ---, , 
, 
, 
, , 
, 
, 
, 
, , 
, 
, 

1..- - - ______________ "'!-"'_I 

Th"C:~mork indicat"" the radio ond ste reo i05",I.,ioo _ " . CO ploy<lr is ",-,tailed, 

,,,00., 
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RADIO REMOTE-CONTROL 
The radio remote-control switches in the air bag 
module are an integral part of th& st&erlrlg wh&el 
and turns in unison with it, signals are transmitted 
via the clock spring. 

STRUCTURE AND OPERATION 
When a radio remote-control switch is pressed. a 
digital sitlnal corresponding to that switch pressed 

NOTE 
Refer to Group 23B-SRS ISupplementaly 
Restra int System) for an explanation of the 
structure and operation of the clock spring. 

l$FOll G 

is sent via the clock spring to operate an audio 
function. 

Digital 
oignol 

Clod . pring 

"'0". 
ACCESSORY SOCKET 
There is a convenient accessory socket for use when using 
plug-in type accessories. The maximum load that can be 
used is 120W. 
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ETACS 
ETACS (Electronic Time and A(arm Control 
System! is adopted and uses s mioro-o;omputer 10( 
C<If1tt s lized co ntrol 01 all tf1 e timer iunctioos and 
alarm fvnctions . 

SUMMARY OF FUNCTIONS 

I'Ilwet window 
~me<. _'''-I' 
1811&100 'eduCf!r 
tittler 

This oontrol unit has an input check function to 
check. norma~ty or abnormality 01 tht eitcuit lrom 
tf1e i<1P\.1t switch to micro-oomputet In !hfI control 
un it , 

~ '.,..... "". _ ". 
-. -:=0. "" ~: • ......Jll_ JnL __ nL __ 

~. J 
..... ". " .... 

n 

.,-

U 
J,' ==1 -'~' , ~,J j. U r-BJ 

lO_ . "'_. 



Itams 

Ssot !>ell warning 

Intermittent wiper 

Washe, linked 
wip&r 

ELECTRICAL - ETACS 

;, 

The t>eadlig hts are raised arid 1o .... ,,,1Id by 
oporatinll the pop4Jp switch ond ighti ng 
switch. 
(Reier to f""Iles 8-7 for raising and lowering 
the heodlights,1 

~, -- 00 

I I - -,~ -

• I 

=' g;',~,.,,,,,­:- <><- • ...,,1 

I I 
- " 'M""", I I •• ~ ';'hod----.l . • 

- '" .' 

I 
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PARTS AND FUNCTIONS RELATED WITH ETACS 

Column 
switcn 

, 

-~ -
.~ , 
" 

E • • , 
0 • 0 , 
! -" 0 " • • • " '~ .~ • ! • - , -H • -, , 

mo,k indicates " switch or sansor thai con be used tor input inspection with 8 voitmeter, 
mII rk indicates" pa rt ,,,"want for each function . 

z 
" 

~ • , 
" • 0 • , , 

< 
-'2' "0 ". . , 
~8 
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INPUT INSPECTION FUNCTIONS OF ETACS 
The ETACS control uni! hils an input in!lpeetion function 1M! 
can eh«:t. eYefYIh.OV from each switdll<'l the ETACS C<lfltrd 
unit by using 8 voItmetllf to measure the voltage veriations at 
the ETACS termi,....s on the diagnosis connector. 
The diagnosis connf.ICIOf is installed on the ngl'll side oj the 
junetH)l'l bIocl on the ~ left-side of the in$II'U1'1'1eM panel. 
The ETACS iBPul in~poctio n funct ion hIlS t~e following 
IIm cl>()I'\$ , 
m Ignot'ocn switch (ACe aoo ON) 
C2l Wiper switch (INn 
Ol Variable in!ermine ... ! wiper control switch 
(41 Wasner swi tch 
(51 Key rem inder switch 
6 Ooor owitch 
m Ooor lock switc:t1 
a Oefoggef switch 
9 Pop-IJP awilch 
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PREVENTION OF DOOR LOCK WHEN KEY IS 
LEFT IN IGNITION 
111 If a door is open~ (door switch ON) when the 

key is in the ignition switch (key reminder 
switch OFF), ANDl outputs an H signa l. 

I2l If the inside lock knob on the driver's side is 
pul led backward (door loc~ actuator LOCK). 
AND2 outputs an H signsl and p;lssing through 

~ . inputs an H signal to the timer circuit. 
., the inside lock knob on the passenger side i ~ 
pulled backward (door lock actuator LOCK), 
arid if the inside lOCK knob on the driver's side 
is p<Jlisd backward, AND2 and AND3 output an 
H signal, and p~ssing throogh OR, input an H 

<Vehi(:tes Without Thett_alprm System > 

{Rf11 (LH) 

Door . witoh 

signal to the timer circuit but. i/ the inside lock 
,00II on the driver's side is pressed forward 
(door lock actuator UNLOCK). ANDZ and AND3 
output an L 5ign81, and pllssil19 through OR, 
irlPUt an L sigrl1:'ll to the timer circuit. 

(31 When an H signal is input to tile timer circuit, 
the timer circuit is activated, Tr is turned on, 
the UNLOCK side of the door lOCK power relay 
is turned on and all the doors are unloc~ed. 
If an L si~na l is input to the t imer circuit, the 
timer circuit is not activated. 

, 
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<Vehicles With Theft-alanYl System> 

F ibIe link ® " (j) 

'M 

" ® Multi-pI"p"'. 
lUS' 

- '"' .w,tch 
~ hy reminde, 

r 011 tf' =H-
ETACS unit 

-if 
Jumper connoctO< 

AND, '" 
.", Cons ton,,, I 

lIOItogo 51/ I 

Time, ","curt " 
~ 

.", ON 5 sec. 

"'!!!:. nlock ....::r=' 
tput(1'F L 

'<n, ., 
q 

~ 
Door IO<~ ~, "' power ' ''illy • .. 

. . 

1 

-

~ ~ ~' . . § ,,~, ~, " 
DoC< 10<. ~ 

,0,,, b 
DoC< 10<. L....c 

-~, ""'tch ILH) ' Wltch HIH) --IRHl ILHJ octuotor IlHJ ~""tor IR "' 
DoC< owitch 

,.,.,.." 
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DEFOGGER TIMER 
(I) If the defogger switch is turned on when the 

ignition switch is on arid the alternator is 
generating eleclridty IL terminal is 10-V or 
more), the input to NOT is L and the reversed 
H signal activates the timer circuit. 
Then, the H 8i9M1 from the power circuit and 
the H signal from the timer circuit arB input to 
AND. the AND output goes Hand Tf is turned 
0'. 
As ~ result, the defogger re l8y is activated and 

11G1) 

ETACS lJIlit 

power circuit 

current flows to the defogger. 
Then. 11 minutes later the output of the timer 
circuit becomes L ond the defogger is \limed 
off 

(2) Even ....nile the defogger is activated. if the 
defogger switch is turned on again or if the 
alternator stops generating electricity (L 
terminal is 3.5V or less), the defo~ger relay 
goes off and current stops flowing to the 
defogger. 

11 mio. '" H H en 

AII~r""t'" 
IL-te<minall 

"",.,, 
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(1) When the ignition sw itch is turned on, 
operation of the power windows is possible 
since an H signal is input to OR, ttle Tr is 
turned on and the power window relay is 
turned On. At the same time, since the Tr is 
turned on, the front seat belt solenoid (tension 
reduwr lunction) can also function (Refer to 
Group 23A - Seat Bell for the tension 
reduwr ), 

(2) When ttle ignilion switch is turned from on to 
off, the operation is the sarno as in item 11) 
since ttle timer circuit ootputs a 30 seconds H 
signal because of the reversed H signal due to 

, 

ETACS unit 

NOT1, an H signal is input to OR, and 
operation 01 the power windows and 
operation of the IrOnl seal bell solenoid are 
possible 130 seconds), 

(31 When the ignition switch is turned from on to 
off, an H signal is output a 30 seconds from 
timer circuit and. if during Ihis time a door is 
opened, the door SWilCh is turned on, the 
input side of NOT2 goes L, the reversed H 
signal is input to the limer circuit reset, and an 
L signal is output from the timer circuit to stop 
operation. 

c-'I-- ~" 
. witch 
ILHI 

IAKI ILH) 

Ooof .witoh 

' 1; Ve hic!e$ without theh""arm .ystem 
"2; V. hic!e$ with theft-alarm sy.tem 

''''''=CCCO=-=IIIHI 
~_r wiodow mot<>r , . .. ," 
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DIMMER TYPE LIGHT 
(1 ) If the dome )i.,ht switch is in tha DOOR 

position and the door is opened Idoor switch 
ON), current from the battery f lows from lights 
(dome light. toot light , ignition key cy linder 
il lum ination light) --+ ETACS unit --> door 
switch ---> ground 800 tho lights 90 011 _ 

(2J If the ignit ion switdi is off , input to NOT 
becomes an L signal ~nd the reversed H signal 
is input to AND. 
II 3 door is closed at th is time (door switch 
OFF). the ci rcuit 01 door switch -+ ground is 
cut off and, sirICe an H signa l is input to AND. 

AND outputs on H signal arid activates the 
t imer cir~ uit. 
The timer circuit oo tputs 10 the Tr base .8 
signal that gradlla lly varies for 6 secorJds due 
to duty contro l, ond the volloge for the li!Jhts is 
gradua lly reduced 10 dim the lights. 

~I If the ignition switch is turned Oil. the input to 
NOT becomes an H signal alld the reversed L 
sigrlal is input to AND. As a resuft, even if the 
door is closed, the light does not dim out is 
extinguished immediately since the timer 
circuit is not ~ctivated. 

Fu,O>/e in'@ 

@ Multi·p<J~ -

V 

" Coo,t. nt 
WlItage 5V 

~'" """ 

.±.. 

~l:§J OfF • OfF -- -
IRH) {LHI 

Do<;. .witch 

" Mulli-pcwpo ... fu • • 

-b-
"-~ ,-, 
OOO"""tor "" 

! -; -

Titner c ircuit 
Appro • . 6 ,eo. 

t;} 
:> 1;"", 

(j) 

Foot light 

T, 

Multi 
fu. 

.. tioll l«Iy -, 
L.m iM tion "" "' .." 

ETACS 
~ 
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SEAT BELT WARNING LIGHT AND BUZZER 
(1) Voltage ~ appl ied from the battery via the seat 

belt warni"", light to the Tr collector. Also, 
when the seat belt switch is on lseat belt not 
fastened). voltage is ftPI: ' is d to the Tr coUectOl 
lrom the buzzer. 

o When the ignition switch is turned on, the 
timer circuit outputs an H slgnsl for 6 seconds 
end an L ~Ignal 8nd H signal are outPUt 
,Iternately Irom the pulse cireull. 

c» When there i3 OI.Itpo,ot from both the timer 
circuit end I)Ufse circuit 1(1 AND, Tr is turned 

Igrlitioo 
owiIch 11(1) 

" ---

T ...... ~ 

J ' 'L: .-
........... r ..... 

JlJ1f\Jl/["" , 
- L 

ETA.CS u"t 

'" 

on. Consequently, the 6 second light Ilashes 
and the IHJZZer sDlJOd$. 

(4) After flashing to( S $9CO!ldS. II"" light goes out 
and the buzzer stop$. 

(5 II me ignition switch is turned off during the 6 
SflConds, the light goes out and the buner 
stops. 

~ If the s~t belt switch is turned ott (stet belt 
budledl durin\j the 6 seconds, the bUZZltf 
stops. 

@ --
I:ftV ~ .. . -

- ~ ; C<>rl'Ibio>Il;or. 

j ~,. 

~8un ... 

... ~ 

. W;1C!> 

-W· • -- --

" 

lIF030T 
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INTERMITTENT WIPER 
(1) If the wiper switch is turned to the INT 

position when the ignition switch is in the ON 
or ACe position, the vollage v~lue 'rom the 
intermittent variable volume switch is illtxJt to 
the intermittent time detection circuit. 

a) The intermittent time detection circuit outputs 
an H signal at the intermittent lime accordirIQ 
to the set value of the intermittent variable 
volume switch aoo, Ilia OR, turns the Tr on and 
off to operate ttle wiper, 

MIST WIPER AND WASHER LINKED 
WIPER 
(1) If the washer switch is turned on when the 

ignition switch is in the ON or ACC position 
and the wiper switch is off. an H sigllal is input 
to the washer switch ON time detection circuit 

thers is a t second (washer switch On time) 
delay. ~nd the Tr is turned on via OR for one 
wiper cycte Imist wiper) 

(2) When the washer switch ON time is 0.6 
second or more, washer switch timer circuit I I 
is a<:livoted. there is a 0.6 secorld delay due to 
the fUrlCtioning of the ON delay timer and the 
Tr is turrled on via OR for one wiper cycle. 

0) -In addition. if the washer switch is turned off, 
Ihe timer circuit II operates the wiper for 2 ~ 3 
cycles after the washer swilch is turned off 
since there is a 2.5 - 3.8 second delay before 
the output is turned off. 

(4) During intermittent operation with the wiper 
switch in the INT position, the mist wiper and 
washer linked wiper operate. 

and, when the washer switch ON time is less ~=~;'~!"~C,O,: 
than 0.6 second, t imer ,'~",'~"~"-'-' '''C.'~~~o. _____________ ,,; 

;. 

~""."""t , .... _ "., 

~. 

CoitJmr\ ,witch 

' • • 0 . .. 
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THEFT-ALARM SYSTEM 
When the thell·al8rm system has been armed by 
a fixed sequence for Ioc~ing the doors without the 
kay. if toorealler a door. the lillgate or too hood is 
Opened in an unauthoriled way. the horn w ill 
sound intermittently for a period of approximately 
three minutes. and, at the same time, the 
headlights wil l flash on and off. thus providing 
audible and visual warning signals. 
Furtoorrnore. the starter circu it is interrupted in 
such a way that the engine canoot be started. if 

the ignition ~ey is oot used. 
Note that this system is controlled by the 
Electronic Control Unit IECU) as one function of 
the ETACS (Electronic Time and Alarm Control 
System). 
The system is composed of the components 
described below. 
NOTE 
The ' ECU' (E lectronic Control Unit) indicates too 
ET ACS control unit. 

K. y ..... mind. , switoh 

Hood switch Starte , "':":'::;:Z~; 

~ 
St • .,,,, 

Horn 

OPERATION 

*j) 

-0- Dri"", op<tn. door with the . OV 

Tholl .larm 
tlorn ,.Ioy 

11><11 oIorm 
' \On9' '<OI' Y (MIT) 

-:., " Dr" ... "oloe." . door 

and R.H.I 

Door lock actuator switch 
(lH ond R,H.I 

-"-

LJ Of lh~ Ijllgo1~ w;!h the l8v. 

;;~ AlARM DoACTIVATED 
Ci'Qr=~-ISYSTEM DISARMED) 

'ltF .... 
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ARMING ntE SYSTEM 
Alter the following Pfocedures have been 
completed, th.e SECURITY light Illuminates for 
about 20 se:0I1ds. and WOOIl illum,nation Sl~S. 
the system is armed. 
(1) Pu ll 0\11 the ignition ~ey from the key cyli nder. 
(2l Open a door. IThe other door Is locked.) 
t3j Lock the door wit h the key or the keyless­

IoclUng method. 
(The CeIllm l door lockin(t sys tem will then 
funetiotl to lock all doofs.1 
NOTE 
II, The $V$1ern is sel .egardl.n 01 whethe< 

Iht hood and ~llgale 8ft open or closed, 
and III armed as SOOil '5 the lighl goes out. 

(2) While the timer is functioning 
IIIpproximate~ 20 sec.), it is not reset even 
if the nood or liftgsls are opened and 
closed. 

DISARMING THE SYSTEM 
The system wil l btl disilrmed. 
(1) If tile I:ey is used 10 unlock a door. 
(2) 1/ the $yStll/Tl is ..-med while the driwlf is still 

in !he vehicle, the systllm een be diSllrrned by 
if'lHl'ting the igflitioo key and Hlln,,,!! it 10 the 
ACe or ON positioo. 

t:l If the door is unlocked while cIosi"{l the door 
01' the door is aja r. 

WI If the door is unfastened while the SECURITY 
light iUumiM tes. 

j5j It. after Ihe k&yless w,ming is $$1. lhe door on 
the clriver's side or p.!5$(Inger's skie is Iockad 
bill nol t;OITlflIelel'( closed tdoor-ajer). 

ACTIVATING THE ALARM 
III II an .nempt is made to open " door. the 

~Itgate or hood. without using the key, while 
the system is armed, the horn will sound 
intermlttent!v and the he!ldlighlS will fil!sh on 
and off for approximately three minutes. 
Funhermore, the stlrter Circu it is interrupted 
8t this time elso, ma~ing starting of the engine 
impo$slb~. 

I2l If 8 further attempt ilt forcible 8fltry is mlde 
811 .. Ih' first th"re-minule alarm 1\Iio, hnished,. 
the three-minu1e "farm wiI be actiVllU.d "!}<lin. 

DEACTlVAnNG THE A' '\."W 
(1) To deactivale the alarm. insert the key into the 

door'l key ~ and tUfA the key. 
121 The alarm is deactrvatoo arid the system is 

disarmed when the liftl}0le is unlocked witfl 
the key. 

CHECKING THE SVSTEM OPERATION 
The &etiyat ion/operation of Ihe system can be 
c~ed by foJ'owing tile ,teps b!Iow. 
(1) Tu,n the ignition key to the ON posjtion and 

then U$$ the power ..... indow switch 10 lulV 
Open the window on the d"' .... ' ·' side. 

121 T..., the ignition key to the LOCK posiOOn and 
then <e""""", the key from the ignition. 

t3) Open 001'( the driY9~S door, and eiOS& all too 
other (Ioors, 8S well as the hood an d the 
lillg81e. 

~ Lock the driver's door wllh the key or the 
keyless- locking fn<lthod , 

(5j All doof$ w ill then be loehdJ and the 
SeCURITY light (within Ih' combinat ion 
meier! will ilumin,ue: ct\eck 10 be wre tha i 
illt.mu\&!ion stops in about 20 51 CO'lds. 

IliI After about two seconds !\ave passed "fter the 
SECURITY light illuminaoo(l stopped, reaclt 
IhrOU{lh the ~dow 01 the driver 's door, pull 
141 the lock lewr to unlock the door, and then 
open the door. 

(7J Check to be sure that. when the door is 
opened. the norn starts sooror;l ing and the 
headlights flash on IfId off. 

181 To stop the 21a,m. inSert t l\e ~.Y into the 
door's key cylinder "nd t .... n II\e key, 

NOTE 
To ch9ck the alarm lor the opening 01 tl\e 
lifl ljlale or hood. open tl\e liftlPU! (or the hood) 
trf using the remote liftgate 'elease lever lor 
the hood release lav""l, located 00 the driver's 
side either b-elora the alarm is ~ctlva tad by the 
ope";"" of a door, or aiter the li"'sh of t oo f irst 
three- minute al2rm. 
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9·2 ENGINE - Gen ..... Inform.tion 

GENERAL INFORMATION 
The engin.e is a Vti. 3 li tor engine wi th SOHC or 
ooHC-24 valves. 
The SOHC ~;1l!I is the same as an engiM in the 
Ram A.lderllnd R8m SO. 
The DOHe enginft is based on the SOHC flngine 
but. since il h2.'l DOHe 24 v$lve $, the relation 01 
valve timir'lg \r8in and CylinOOf hi300 ale different 

SPECIFtcATIONS 

,,~ """ Totll dtSplo....,..,.,l 0; Ie,";".! 
No. of 'rn.loJ,. 

from the SOHC engifle. 
Funhell ... o. e. the OOHe er.g;ne ,neludes those 
rurl»equipped DOHC en~nes, ~Ih the SOHC 
and DOHC erlgines produce high output over the 
Gnlire range because of the variable intake 
system. 

00"' [I()tlC.ruR60 

1.9721191.4) 

V-~. 6 CY~Mers -Combustion chllmw typoe Cc.-npact ty~ Penlroof tyQe 

No. at inta<We>.l\au$! v ....... s I!lGr cy1>-oer1 ", .. "" 2 lor HCI1 

vaMI strUCIUte SOHC. bv~ IiiYe DOHC. bell ort.e 

Bore x sttok. mm CirI.I 9 1 I ~ 16.0 13.59 x 2.99t 

CornprMSion .. tiD ., 10 .0 ' .0 
MIx. QUIpUI {SAf nef) HP/lpm l 6<IJS,500 22:0%,000 -."'" 
MIl" to<\IlI9lSAl: ootl It . ..,..,,,,,, l~.OOO 20114,500 3071'2.500 

• 
VaNe Ilmlno 

JoUi~9 

"". 19" BlOC 16' BTOC lS' STOC 

"""" ~"'" ". """ S!i' Ae DC ,- , - ~oo'" 48" BBDe .,..OOC 
'"- 19" AI OC I f>" ATDC 17" ATOC 

Fuel SOJPIIIv ..... !tw)d Electronic <XItllro1od MPI 
TYfMO - No. ollurbo charger. - - Tl.O'bc • 2 . 

Oistrib!J1Or rnethOl;l o;.tr;oot~ Electronic controJod th,,! roi ~ 

Ignition .quipmont Ignition limir>g 00<'11,01 
~~ 

Electronic controlled type 
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ENGINE SECTIONAL VIEW (DOHC ENGINEI 

'.N .... 



9-4 ENGINE - Base Engine (DOHC Engine) 

BASE ENGINE IDOHC ENGINE) 
CYUNDER HEAD 
The cylinder head is made of aluminum ~ lIoy. The 
inta~e/exhaust port is a cross How type and the 
fou r ~alves are arranged arid shaped as shown in 
the figure be low. 

""I ". 

~'LO'" 

The two csmshafts are supported by the bearings 
in f ive locations on the cylinder head and by the 
five bearil1g caps. 

The combustion chamber is a pentroof type arid 
the spar~ plugs afe arranged in the center of the 
four valves. 

0" .... 



ENGINE - B8s8 Engine fDOHC Enginel 9-5 

CYUNDER BLOCK 
The eytindet bloek is made of special aliav ~te81. 
The following lore the ..... in differences with the 
SOHC engine. 
(1) Addition of II hole 10 permit oil 10 drop Irem 

the cylinder head to the oil p.!ln, 

!4l Thera is an oil jet fOf coo ling 1hlt pistons 
IT"roo &ng ine). 

... ~' 

121 Use of a boss !(If mounting the ~noc~ 5e1lSOl' 

bI~et. 
~ Flelni ()f(efllent of all parts of the cylinde< bioc~ 

In MXlOfd8rlC1'1 with the high pe<formance of 
the engine. 

"''''.,'' ,'~ 

7fND32' 



9-6 ENGINE - Base EnginelOOHC Engine) 

(5) The m~in bearing cap has the some single 
shape with beam as previously but there is a 
stay on both sides 01 the No_ 2 and No.3 main 

bearings 10 impro~e the strength of the 
cylinder block (Turbo engine). 

7EN0327 

VALVE AND TIMING BELT TRAIN (DOHC ENGINE ONLY, 
VALVE MECHANISM 

The valve layout is in 8 V-shape, the same as the 
SOHC eng ine, but there are two camshafts each 
for imake and exhaust because there are four 
valves. 
Since this is 8 4-valve aOHe engioo. friction from 

the moving valve system increases and a roller 
rocker arm, the same as that used in lr.e 4G63· 
DOHe engine, is used to redl.lCe this friction. 
An end pivot type hydraulic lash adjuster is used. 
the same as in the 4G63-00HC engine. 

, 

'''002' 



ENGINE - Base Engine IDOHe Engine! 9-7 

TIMING BELT TRAIN 

The four camshafts are driven by the Dna COQ type 
timing belt vi~ ttle camshaft sprocKet. Timing belt 
tension varies according to engine temperature 
and time used. Therefore. there is automat ... 

AU'<>mII'ic """"'00' ero ... oction 

tensioner to maintain the belt at a fixed tension. 
The automatic tensioner structure is the same as 
that used on the 4G63·DOHC engine. 

(tee,h _ 481 

.-sprocket 



9·8 ENGINE - Mounting 

MOUNTING 
The engine mounts use a principal axis inertia 
support system, 
This supp{)rt method on the principal axis inertia is 
a structure that supports the top 0/ the engine and 
top 01 the transaxle to effectively control engina 
vibration. 
DOHC models have dyn~mic damper on the top 
of the engine mount to cut out high frequency 
noise. 
Roll stoppers Ilront and rear) are installed on the 

STRUCTURE DIAGRAM 

, 

'" '""";1 2 cro • • mom\>ef 

Fro", i 
? , 

i , 
I 
, 

, 

NOTE 
The engin .. illustrated is for a DOHC engine. 

crossmemoor that is elastically supported on the 
body to reduc" transmission of engine vibration to 
the body. 
The various mounts have the following fealmes. 

• Each insulator has a hole to effectively absorb 
small and large vibrations_ 

• There are roll stoppers for FWD models ond 
AWD models to effectively absorb vibration as 
a way 10 differentiate the damping force and 
spring cOIlstan\' 

• , 
Front 
? 

.,,.,.,. 

RN r rot , 

.-
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EXHAUST PIPE ........................................... 4 TWIN TURBO AND TWIN INTERCOOLER .. .... 3 
Active Exhaust System ...... ..... ....... _._._ .. _______ .... _, ... 5 

TURBO PRESSURE CONTROL .............. ... ... . 3 
INDUCTION CONTROL 

..... ... ... ... ..... . ........................... ..... .2 



11-2 INTAKE AND EXHAUST - Variable Induction Control System 

VARIABLE INDUCTION 
CONTROL SYSTEM 
The Slrl)<;ture of th is system is as shown below. 
and the induction control valve is opened and 
closed by the va riable induction selVo. Refer to 

'""', monifold 

,. rvo 

At low engine speed 

Inductioo cootrol ",' 

71NOt 02 

Induction control voIve 
po.~ion >en"", 

GROUP 14 - Variable Induction Control for details 
about the operation and control of th is system. 

DC mot", 

DiWe . ign.1 

At high engine speed 

-

71NOI03 



INTAKE AND EXHAUST _ Twin Turbo snd Twin Int.,..,,,,,I • • I 
TIUbo , .... _ Cont.oI 11-3 

TWIN TURBO AND TWIN INTERCOOLER 
A compect. lightweight. vary "floeru tu.bo wilh 
IllIIslanding response is used ,n MCI'I bank. Iront 
arod ,ear. 100 ttle best turbo feeling at ~II speeds. 
IrM'Ilo ..... to l'Iigh . Ttle turboel'lar;er comes ..... ith a 
WlIt,,~ooleci TOO4 type waste \I8 te y.~e. The 

1",.lt lt 

TURBO PRESSURE CONTROL 
The WISI" gat" operating pr8$$Ure Is controlled 10 
~ke possible tIM turbo pr_e eh.racterislics 

intercooler is II very efficienl type and each one is 
IWflIng.eci on the Iront and .ear banks Jus t lite the 
Mbodwlfgel'. With the combined action 01 ttle 
w rboehar\lar and intercooler. POW1Irlul ~c6lerll­
tion is possible from any s peed. 

D ,r Noro, 

over Hili enlire rpm range Md to pr~ ill linear 
ace eleflli ion flMll,ng. 

'\ .. ... 9MOO ...... ... 



11-4 INTAKE AND EXHAUST - Exhaust Pipe 

EXHAUST PIPE 
The exhaust pipe is divided into three sections, 
lront pipe, cflnt6r p ipe and main muff ler. It is 
installed on the body vi3 3 rubber hange'r to 
reduce transmission of vibrations from the 
exhaust system to the body. A dual pipe is used 
for the front pipe to improve exhaust efficiency, 
and a dual tail pipe with muff ler cuner is used oS 
the main muffler. 

<Non-turbo> 

<Turbo> 

,~ 

o •• ~ 

Also, the sound of the exhaust is a powerfu l 
sporty sound. 
The main muffler in tu rbo models uses a f1ewly 
developed active exhaust system so the exhaust 
system C<ln be used p,operly. 

",,"',; outl .. 

" 

, , 

... "",. 

" 
, in<k. tor 

~~ 0 
~ 

l IE , -
, 

--



INTAKE AND EXHAUST - Exhaust Pipe 11·5 

ACTIVE EXHAUST SYSTEM 
By operating the mode changeover switch, the 
changeover valve in ttle inlet on the I~rge aperture 
side of the main muffler that has two inlets with 
different apertures opens and closes so the 

exhaust system can be used properly: the SPORT 
mode lor better lual consumption and improvad 
performance and tha TOUR mode for improved 
qllietness in the normal low speed range. 

-.. 
I .... -• 

Main meffler 

M. io muffl. , 

I .. 
.. 

\1) SPORT mode 
II tha SPORT mode is salacted with the mode 
changoover switch, the actuator is activated by a signal 
Irom the control unit and the changeover valve is opened_ 
The llow 01 exhaust gas at that tima is as shown in the 
ligura on the left, and luel consumption and driveabiliw 
are improvod since pressure loss is raduced . 

\2) TOUR mode 
II the TOUR mode is selected with tha mode changeover 
switch, ~ si!;lnal to close the changeover valve is sent to 
the actuator from the control unit when the accelerator is 
fully closed or when engina speed is 3,500 rpm or less. 
When tha changeover valve closes and the flow 01 
exhaust gas is as shown in the figure on the left, noise 
redocing characteristics improve and quietness in the 
normal low spead range is improved since the section 
shown by tha slantad lina in the figure functions as a 
resonating chamber. 
Furthermore, when eng ina speed exceeds 3,500 rpm, 
the changeover valve opens and is the same as in the 
SPORT mode lor improved consumpt ion and 
performaflCe in the high speed range. When engine 
speed again lalls to 3,500 rpm (thera is slight hysteresis), 
the changeover valve closes_ 
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14-2 FUEL SYSTEM - Gener.' 

GENERAL 
Electronic control multi-point injection system is 
used as the fuel system on all models. 
This system is basically tho sam/! as the fuel 

Main impr""""""'ts. adcIitions 

Use of pressure type air flow sensor 

Use 01 . raoo","""" ty .... detonl'tion sensor 

Use of ~ariable induction cootrol 

Use of main muffler control l""' .... e exhaust) 

Use of twin o~ygen sensor 

Use 01 3..;;00 cimributof.-iess ignition method 

Use oI2-way injection injectw 

Use 01 fuel r>Ump discMII/Il volume oontrol 

Us. 01 steppi"9 motor position control during am~W 
bra.;".. system functioning 

US& of lul l control 01 angina and transaxle 

Change in MOO press .... e control 

Chanll<' in air conditioner relay control 

Chanll" in ""lI;I1<I warning Ii\lht (maif<J<ICtion indicator light) 
control 

Change in diagoosis functions 

00" 
X: Avail&ble 
- : N<>I .".;_ 

system of the 6Gn-SOHC "mgirJe in the RAM 50 
and the 4G63-DOHC en gine in the 
LASER/TALON. 

Applicable ongin<> 

6Gn-SOHC 6G72-OOHC G72-DOHC Turt>1 

, , , 
, , 
, ~ 

~ , 
~ ~ , 
~ , , 

, , 
, 

~ , , 
, 

~ ~ , 
, , , 
, , , 
, , , 
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SYSTEM BLOCK DIAGRAM <6G72 - SOHC> 

ill 

[II Id'" speed control (ISCI 

ill i!lnition timing contr" 

[±] Fuel ptJmp ""ntrol 

, 1.1-

m Air oondition&r r&i3y ooot'oI 

m Control ' ..... cont'oI 
(po_ supply to """.,." aM 
~~OO 

ill Air now sen5« (AFSI fift ... 
, . .. toootrol 

@) Eng;"" WM'ling light 0"""",, 

@) Self -<ti3go'lo.;s output 

I 

I 
!ill RAM dato tr~n"", i .. ion 



SYSTEM BLOCK DIAGRAM <6G72 - DOHC-Non.Turbo> 

III 

ton~'" roIt'\I CQ'III'" 
IP< "~LQ_'ond 
-~ 

"" _ .. _ WS! , ... 
,....., co .. ,,'" 

Engine _~ IogI\1 """"'" 

S.N-Ngn< ", OUIP<II 

RAM cIoll l~ 
I l'liag""sis OU1pJl ''''''''"''-, .. ... _ .... _ .. 
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SYSTEM BLOCK DIAGRAM <6G72-DOHC - Turbo> 

c 

GJ Ignition tim ing cont'" 

[j] ~"'" "'.10 .... _trot 

[j] r ... oo pre .... re COOl'" 

[i!J r ... oo __ I«O 

!ill MoOA mutlletc:ono,.,. _.i ... ......, 

f@ Jw __ WSl~"'" 

--~ 
I!}j ~ -'Illig light. <01'11"" 
§l SoIt-<Ngt", •• ""tput 

14-5 



14·6 FUEL SYSTEM - Control Unit 

CONTROL UNIT 
ENGINE CONTROL UNIT 
The erlgine contro l unit used in the DOHC 
erlgine is s high performance unit using a 16 bit 
micro computer. It features both high speed 
processing and increased memory_ 

CONTROL INFORMATION BETWEEN CONTROL UNITS 
CONTROL UNITS BETWEEN TRANSAXLE AND ENGINE "'AJT> 
The trsnsax le control unit inputs a torqU\l 
reduction reql.lest signal to the engi"", control unit 
w hen the transax le control unit contro ls gear 
shift irlg . 

, , 

ASS cowol unit Engi"" cootrol unit 

f o motor rei. 
~ 

~ 
~ 1: 

'"",,000 

TM engine control unit uses this signal not only to 
delay ignition t iming and reduce torque but also 
inputs a torque reducti on execu tion signal to the 
transaxie control unit . 

CONTf!;OL UNITS BETWEEN ABS AND 
ENGINE (AWOl 
The ABS control unit inputs a motor re lay 'ON· 
signal to the \lngine control unit when the ABS 
functions_ 
The erlgi"", contro l unit uses th is signal to drive 
the ISC servo for improved ABS performance. 



FUEL SYSTEM - Sensors 14-7 

SENSORS 
AIR FLOW SENSOR (AFS) 
The air flow sensor (AFS) is the sensor that 
measures the amount of inta~e air and is mounted 
on the air cleaner. The AFS uses the Karman 
~ortex phenomenon to detect the amount of 
intake air passing the air cleaner element and 
inputs it as a signal for the amount of intake air to 
the erlQine ~ontrol unit. 

The erlQine control unit uses this signal for the 
amount of inta~e air and the engine speed (rpm) 
signal (crank angle sensor signal) to calculate and 
determine the bIlsic injector drive time. 
An intake air temperature sensor and barometric 
pressure sensor are attached to tha AFS. 

~"'t8X ~,~. , ... ,.., 

•. w 

6FUU492 



14-8 FUEL SYSTEM - Sensors 

If a vortex generation column is p laced in the path 
of the air flow, regular vortexes are generated 
clownstream alternately. This is called the Karman 
vortex ~ne and the number of vortexes gerlerated 
is proportional to the air flow speed, in other 
words, the amount of air flow. 
If a vortex pressure inlet is made downstream of 
the vortex generating column and the pressure 
detected, this pressure va ri es each time the 
vortex p<lsses the inlet and w hen the numbar of 
vortexes increases, t he number of pressure 

variations also irICreoses in proportion to t his. In 
other words, the frequency of t he pressure 
varfotions is proportional \0 the amount of ~.i r f low. 
The pressure detection type AFS is different f rom 
the corwentiorJal ultrasonic detection type AFS, 
and it detects the pressure variations due 10 the 
Karman vortex using a semkonduclOr type 
pressure sensor. The AFS charlQes the pressure 
variations 10 a SQuare wave and iropuls il as a pulse 
signal proportional 10 Ihe amounl of in!ake air flow 
10 IhG erlQine cont rol unit 

"- " ~ 

----, '" throttle Ixxtv ~ 
~> 

, 

Pow&r ~""'*" 
If rom control ' . "y) 

Amplifi,.-

Air_ MnOG< 
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, 
Engine ",",If," ""it 

colonation sensor ! t ____ ",.::- : : ~ 

'---''-' 

loduotion oont rol 

"'~ 
Wtnm wlleel 

, , 

Aesonooco point 

F,Oqwncy 

FlO! gear 

-t~~~~ 

Worm go., 

, , , 

7fU1032 

DC motor 

Induotion 
coot,,,1 
valve pol;tion ... ,"'" ,-

DETONATION SENSOR 
The detonation sensor detects cylinder block 
vibration due to knOCKing snd outputs voltage 
proportion~1 to its strellglh. 
The number of cylinder block vibrations due 10 
~nocking vary tor e~ch engine and in the 
detonation sensor, there are a vibration plale 
with the sama number of vibrations (natural 
frequency) ~s the cylinder bloc~ and a 
piewelectric element to genef~t'" vohage when 
the vibration pl<lte vibrates. "When ~nocking 
occurs, the vibr<ltion pl~te resonates with the 
cylinder blod vibration ~nd the detonation 
sensor outputs a high voltage. When knocking 
ceases, the deton<ltion sensor output voltage 
fal ls because the vibrstion plate doas not 
resonate. The ellgine control unit uses this sign<ll 
to retard the ignition timing according to the 
strength of the knocking. 

INDUCTION CONTROL VALVE POSI· 
TION SENSOR 
The induction control valve position sensor is 
built into the vari3ble induction control servo, and 
inputs valve position signal to the ellgine wntrol 
unit. 
Tha angina control unit performs the valve 
opening/closing control by using this signal. 
The engine control unit drives Ihe induction 
control valve once 10 a fully closed position 
(position where it hits the stopper) when the 
ignition switch is turned on to perform the initial 
sel1ing. 
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Eogine oontrol LJf'1;! CHANGEOVER SWITCH 

Muffler modo 
o~wr .wiIch 

When the driver turns the muifler mode changeover switch 
on, the engine contro l unit reduces exhaust noise ~o r 
improved quietness (Tour model. On the other hand, when 
the driver turns the changeover switch off. the engine control 
unit reduces exhaust gas resistance to improve the 
acceleration feeling ISport model. 

TWIN OXYGEN SENSOR 
There are sub catalysts in both the front and rea r ban~s in the 
DOHC turbo engine. 
In order 10 maintain the proper ai rlfuel ratio in both banks, 
there is an oxygen sensor for each one before the catalyst of 
both banks 10 enable feedback control of tna air/fue l ratio for 
each bank separately. 
Each oxygen sensor is the same as the convent ioMI oxygen 
sensor with heater. 

POWER TRANSISTOR UNIT IENGINE IGNJnON SIGNAl) 

Power supply 
(from il/n ition ' wilchi 

P(>NtIr tronsi.,,,, oo it Engine control ooit 

,", • J 
,", , ( 

! , 
,", J • , • , 

! ""' ~ 

" 
0 H~JLJJ 

To tacoomel. r " "0'" 

The generat ion condition of the engine ignition 
signal is detected. 
If there is an abnormality during driving such that 

no ignition signal is generated at the ignition 
timing. the engine control unit puts in memory the 
relevant diagnosis code (No. 441 _ 
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ACTUATORS 
IGNITION COIL 

oontrol unit 

When power transistor A is turned on by the 
signal irom the engine control unit. primary 
current flows in ignition coil A. When power 
transistor A is turned oft primary current is cut off, 
high voltage is generated in the secondary coil A 
and spark plugs for No. 1 and No.4 cylinders 
Sp;.!r'. On the other hand, when power transistor 
B is turned off and prim~ry current to ignition coil 
B is cut off, spark plugs for No.2 and No. 5 
cylinders spark. In addition, when power 
transistor C is turned off. sp;.!r' plugs for No.3 and 
No.6 cylinders spark. 

7fU01U 

When NO. 1 cylillder is in its compression stroke 
lat this time No. 4 cylinder is in its exhaust slro'el. 
power transistor A is turned oif; when No. 2 
cylinder is in its compression stroke (at this time 
No. 5 cylinder is in its exhaust stroke!. power 
tranSistor B is turned off: again when No. 3 
cylinder is in its compression stroke (at this time 
No.6 cylinder is in its exhaust stroke), power 
transistor C is turned off. In this way, sparking 
cylillder and ignition timing are controlled by the 
selective control of power transistors A. B alld C. 
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nyO." 

INJECTOR 
There are two injection holes in the injector mouth so the 
injected fuel brarlChes eQUally in two directions. 
Conseql.lently. fue l is injected directly to each of tha two 
intake valves in each cylinder for smooth fuel intake and 
improved startiflg and driveabi lity. 
A high resistance type injector is used in the Non-Turbo 
model and a low resistance type injector with resistor is used 
in the Turbo model. 
Furthermore, ~ fue l pressure regulator to control fuel 
pressure to 335kPa 148.5 psil is used on Non-Turbo models. 
and a fuel pressure regulator to control fue l pressure to 
300kPa 143.5 psi) is used on Turbo models 

FUEL PUMP RELAY NO.2 <Turbo> 
Fuel pump relay No.2 is t he relay that changes the supply 
voltage to the fu el pump in 2 staps. High/Low. 
The engine control unit controls the amount of fuel 
discharged from the fuel pump by changing tha supply 
voltage. 

FUEL PUMP RESISTOR 
The fual pump resistor lowers the supply ~oItage to tha fuel 
pump. 
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CONTROL 

The VIC servo coosists 01 the DC motor. flat 0001. 
wOHT! gur and WOfm wheel. (Refer to the 
cooSlIuction dillgram on page 14·9,1 Vl/hen the 
motor r,volves according to th ' signel from the 
engin' contro l unit, the induct ion contlol valve 
opens end closes dependir>g on the direction of 
rotatiOn of the motor. 
The er>gtne con trol ~nit opens and <::io!Ios th~ 
va , iable indoction control valve by usIng 11>0 DC 
molOf drive Ie in the unll 

ACT1VE EXHAUST CONTROL UNIT 
<TURBO> 
The B<::!ive ed\3~SI conlrol unit drives 100 DC 
motor according to Ihe signal from the engine 
control unit Ihat indicates va lV9 opening ~nd 
closir>g 10 open ~nd close the va lve in the main 
mullle'. 
The VlIIve position detection switch detects fully 
open/f .... tv (Ie sa d positions 01 the valY$. 
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FUEL INJECTION CONTROL 
Fuel injection control is basically the same control 
system as in the conventional 6G72-S0 HC 
engIne. 

SYSTEM CONFIGURATION DIAGRAM 

"'",,or 

1 .en""f 

NOTE 
Th~ ""Ilirw ~UW.to<l is for . DOriC Noo-Tl.WOO ""iii"'" 

E rogin~ control 
lJIl it 



FUEL SYSTEM - Idle S.,.td Control (lSC) 14·15 

IDLE SPEED CONTROL IISCI 
111 SIt""ing motor (STM) position con t.oI with 

the &nMocl b<aidnll systtm lABS) IUncUoning 
wnadded 

SYSTEM CONFIGURATION DIAGRAM 

Engine ........ " 

, 

(2) Other controls am bMlCfllv tht s.tme cont.ol 
system lIS in the col'I-...l'ltion.&l 6G72-S0HC 
&l\gi~ t. 
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STM POSfTlON CONTROl WITH ABS FUNCTIONING <AWD> 
When the mOlor relay ON sisJnal IS inpul Irom lhe 
ABS ¢OI'Itroi unit, the engIne ¢OI'Ilrol unit iudlIes 
, ..... lhe ASS is functionIng, drives the sl eppiflO 
mOlor to II speeitied position end increases Ihe 
amoonl of throttle valve by-pes& air (up to troe 
equivalent of I ,800rpm with no load). 

Consequently. w ...... 1 locking due 10 "'<Cess;"" 
engine braking is oonlrolled end imorO\lfls ABS 
pe.-forfNnce. 
Th is control l akes place wh&f1 vehicle speed is 
2Dkrrv11 (32 mphl or higher. 

MECHANICAL DASHPOT <Turbo> 

"ul .... 

There is a medlenieal dnl!pol wIli<:h ",&dually closes the 
th r011le vaNe fiom e ,al openir>g during deceleration to 
improve deceleration fooling. 
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CONTROL OF IGNITION TIMING AND CURRENT FLOW TIME 
{II An engine/transaxle total control has been 

added to reduce torque by retarding the 
ignition timing and to soften gear shift ing 
shock when shifti ng gears with the automatic 
transaxle. 

(2) Other controls are basica lly the same control 
system as in the conventional 4GB3-00HC 
erlg ine but a power transistor and coil have 
been added to match the 6-<;yl inder engine. 

SYSTEM CONFIGURATION DIAGRAM 

Air How , en, ,,, (A.FSI 

Into,e >ir tempe,.tur~ -,"or 

Engine coola~l tornperot"'& 
.ensor 

TOC .en;or = =----" "" Engi r>e cooUoI 
unit 

"" 

, ! , 

I , , 
- - -I I 

~ 
inI1;1>itor . witch <M~ 

IlI"jtion ,";ttl>-ST 

o..ton.tOn •• ""or 

T,,,,,,.xl<! oont'oI u"it 
<DOHC-M~ 

IGNITION DISTRIBUTION CONTROL 

" -

Spark plug 

-

No. 1 TOC No . 2 TOC No.3 n)(; No. ' TDC No. 5 TDC No. 1> TDC 

• • 

'FU .... 

~-"'. k'li~LL<1-----'--l<1 ~=---tl_rn,"",--------'--LI ~=---cl_ 
" ... ",.6 b b b b b 
son,or'ig",,1 Jr;;;J Jr::%:1 R/ /3 11:/ /l fV" /l l0a 

" 

- ----- - -
,compro.,,;O" ~ , <xplo";",, E,,,,u't ~ In" , . 

Compre •• ion~ EXplo,ion -"t , E>Must I"toke 

-W , Compre.s ion V"\ "'plo."'" ,-- In" ke 

No. 2 cl'1in<1. 

NO.3 cyinde 

Inla "~ ComprGOsion ~. Explosion Exhauo{ V1 
, Exhau>{~ In"'~e ComprM,,;on ~ Explo";",, 

E><hau" V"\ r compre .. ion \J\ , Intake Exp!o, ior> 

No. ~ cl'1 inde 

I- 2 'o'lOilJtio<>. aI cran .. n.ft .1 
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11 determines the ignCtion cylinder basad on the 
TDC sensor signa'- calculates ignition timing 
based on the crank angle sensor signal arid sends 
an ignition coil primary current interrupt sigosl to 
the power transistor. 
If a TDC sensor signal (High) is input when the 
crank angle sensor SigMI changes from Low to 
High, it i ~ jlJdged that there is compression in 
cylinder No.2 lor cylinder No.5), turns power 
transistor B off for igilion in cylinder No_ 2 land 
cylirJdef No_ 51 . 
When the crank Mgle sensor signal changes from 
Low \0 High, a TOC sensor signal (Low) is input 
and then, when the crank angle sensor signal 

Cr. ok O"ll'" , . ""or . igMi; , ~ " 
TOC sensor signal 

Cran'- ang!<l "8I10or signol: "~, 

Ignition cylinder 

changes from High to Low, it ju~es that thera is 
compressioo in cylinder No.3 lor cylinder No.6) if 
the TOC sensor signal (High) is input, and turns 
power t",nsistor C off for ignition in ~ylinder No_ 3 
(or cylinder No.6). 
Furthermore. when the crank angle sensor sig",,1 
charJges from Low 10 High. a TDC sensor signal 
(Low) is input and then. when the crank angle 
sensor signal changes from High to Low. it judges 
that the re is compression in cylinder No. 1 (or 
cylinder No.4) if TOC sensor signal (Low) is input 
and turns power transistor A off for i ~ nition of 
cylinder NO.1 (or cylinder No.4). 

" 
, 

- " 
, 

2 and 5 3and5 """ 
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ENGINE/TRANSAXLE TOTAL CONTROL <DOHC-A/T> 
ENGINE/TRANSAXLE TOTAL CONTROL BLOCK DIAGRAM 

Tra M .. <00' 00" E"IIioo cootrol uoit 

$po r. 0<Iv."". control 

Ba.i< .~or. O<Ivanc& + va r""'; c"",pen .. t"'" 
Pow. r 
tra n.;", <>r 
unit 

I-1ign T<>rque reduction req_t 
"iIIl13I 

Torq LJO red oction OO<1troi <uing ) 
(Low: FIeque$1/High: 

~w 
11"0' . I>ifting 

COI1C.1) 
Spork O<Ivonce w,.;ng go", 
.hitting ~ 
~A<N'nc. mop .111"". f<>r ""!,Ii"') 
,peed. ,., irl"~~ "~ vol""" 

The engine contrOl unit takes the map value as the 
spark advance w hen shifting gears; the spark 
advance depends on engine rpm and the 8rnount 
of intake air (engine load) for 1 cyl inder/cyc le. 
There is the map for th is spark advance when 
shifting gears that is gr9<lt ly retarded in relation to 
the normal driving spark advance. 
VVhen shift i n~ ~ear with an automatic transaxle. 
the transaxle control unit inputs a torque reduction 
request signal (Low) to the engine control unit. 
When the torque redlJCtion request signal is input. 
the engine cont rol unit carries out spark 

When engine coo lant temperature is low 
!approximatftly 60°C (140"F) or lessl. the engine 
contro l unit inputs 8 torque reduction rejection 
signal (Low) to the transaxle control unit. During 
normal driving. the engine control unit inputs a 
torque redlJCtion enable signal (50Hz High/Low) to 
the transaxle control unit. 
Furthermore. when a torque reduction request 

T<>rque ,eduction 
axacutian s ig .. 1 

depending on the spar~ advanCfl map for the gear 
sh illing. The engine output torque is reduced ~ 
this ignit ion t iming rel<irdation and shocks during 
transaxle gear sh ifting are softened. 
Furthermore. during ignition timing retardation. 
the engine control unit input a torque reduction 
execution signal (H igh) to the tranS8xle control 
unit. 
On the other hand. when a torque reduction 
cancel signal (High) is input. the engine control 
unit carries out normal spark retardation control. 

signal (Low) ;s cont inuously input for 
approximately 1.5 seconds or more, the eng ine 
control unit judges that there i$ a malfunction in 
the data communlcstion line and not only puts the 
self-diagnosis malfunct ion code (No. 61) into 
memory but also inputs a to rque reduction 
rejection signal (Low) to the transaxle control unit 
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POWER SUPPLY AND FUEL PUMP CONTROL 
Power supply control to Ihe injector. air flow 
sensor. ISC servo. etc. is the same as in the 
conventional 6G72-S0HC erlgioo. 

Ignition 
,witch 

Control '~ Ioy 

R •• islor 

M Fuel pun-v 

Batt~ry 

Fl>Ol po,lmp rolay No. 2 

"" ... ' 

Fuel pump control for controlling power supply to 
the fuel pump is also the same as in the 
conventional 6G72-S0HC engine. 

FUEL PUMP DISCHARGE 
VOLUME CONTROL 
Fuel pump discharge volume is controlled in two 
steps according to the amount 01 intake air 
(engine load) in 1 cylinder in 1 cycle for improved 
reliability of the fuel pump. When tha amount of 
intake air in this 1 cylinder 1 cycle is small 
(engine load is low). the erlgine control unit turns 
on the power transistor so current flows in the 
coil 01 fuel pump relay No.2. As a result. the 
relay switch changes Irom A to 8 (refer to the 
figure on the lelt.). and current flows via the 
resistor to the fuel pump motor. The supply 
voltage to the fuel pump is reduced since the 
voltage is lowered by the resistor. pump speed 
falls and the amount 01 fuel discharged from the 
fuel pump is redUCed_ 
VVhen the amount of intake air in this 1 cylinder 1 
cycle is large (engine load is high). the engine 
control unit turns off the power trMsistor aoo 
changes the relay switch from 8 to A (refer to the 
figure on the lef1.1. As a result. voltage drop due 
to the resistor ceases. pump speed rises and the 
amount of luel discharged from the fuel pump 
Increases. 

FUEL PRESSURE CONTROL <Turbo>, TURBO METER CONTROL 
<Turbo>, AIR FLOW SENSOR FILTER RESET CONTROL 
These controls are the same as ill the 
conventional 4G63·DOHC engiroe. 
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TURBO PRESSURE CONTROL <TURBO> 
Turbo pressure used in the waste gate actuator is 
control led by duty control of the wasta gate 

correspond ing to dr iving cond itions can be 
obtained. 

solenoid valve. As a result , turb(Or;P,"~'~';O~';'O;:==============:;1 

Engine 
cootrol unil 

Inl" roool .. 

W;th """'t" gate Mleooid valv" 
normally 00 {duty tOO%1 

r' - -L. , ' " 
,I ,--- _ 

1/ r ------
!. W;th """"t" oote soIe roi<l 

~.lvf: norma lly off Iduty 0')1,) 

Eogino rpm 
7PU-.o 

Int.fO~ 

W. "'e \jIIte 
aoluotor 

The engine control unit tu rns the power transistor in the unit 
on arid. when normal current (duty 100%) flows in the waste 
gate soleooid ~a lve coil, the waste gate so leflOid valve does 
not open if turbo pressure does not rise above ttle set 
pressure of the waste gate actuator spring sillCe some of the 
turbo pressule used in the waste gate actuator leaks oot. 
On the other harJd. 'When current does flOl flow in the waste 
~ata solenoid va lve coil (duty O%L the w~sta gate valve 
opens if turbo pressure rises to the set pressure of the waste 
gate <lCtuator spring since flO pressure lea~s 001. 

Consequently. by using dUly control for th tJ waste gata 
Solenoid valve. turbo pressure can be controlled in a range 
from 0% to 100% duty. 
Th is duty control is performed in cyc les of approximately 
6Oms. 
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TURBO PRESSURE CONTROL BLOCK DIAGRAM 

WM1~ gole wasle !/Ole 

;~~l4:~::::.I-1 ·oI""oid L--I sOlenoid L--I v. lv. I v. "'" I 
cootrol 

Engine rpm 

"." .. ,. 
BASIC CONTROL DUTY 
The basic control duty is previously set as a map 
value correspoooing to engine rpm. This duty can 
obtain good turbo pressure by controlling the 
waste gate solenoid valve. Two basic control duty 
maps are set. one for premium gasoline and one 

for regular gasoline. 
Furthermore . ....-hen there is a malfunction of th€ 
air flow sensor or detonation sensor, the waste 
gate solenoid valve is controlled by the basic 
control duty for regular gasoline, 

T"'get lurtx> pr",,,,,,e 
- Aotuo l lurtx> pre .. "r~ 

""'041 

BASIC CONTROL DUTY COMPENSATION 
The target turbo pressure (target volume efficiencyl is 
previously set as a map value based on engine rpm and, if 
there is a difference between this target turbo pressure and 
the actual turbo pressure (actual volume efficieru;yl, 
compensation according to that difference is added to the 
basi(; control duty, 
In this w8y, the actu81 turbo pressure approaches the larget 
tu,bo preSSure for fine turbo pressure control. 
Two target turbo pressure (talgo t volume efficiency) maps 
are sel. one for premium gasoline and one for re gular 
gasoline. 
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AIR CONDITIONER RELA V CONTROL 

Fu l ""t"""tic 
oir cooditi<>tle, 
control "" it 

Bottery 

IgoitOM 
.witch 

COCo , 

Ai r """' ition .. 
wmpres.or lock 
o""trol~r 

CIu!'I pro.sur • 
• ..nch ()FF 

Cronk ""Vie 
•• n.or 

Ignition 
switcl>--ST 

• 

Ai r conditioner 
switth2 

When the air cond itioner switch ON signal is 
input, the engine control unit t urns on the air 
conditioner relay to dr ive the air conditioner 
ccmpresso(, Furthermore, in order to prevent 
vibrat ion and engine sta ll ing when the 
ccmpr(lSSor is driv(ln, the air conditioner re lay is 
cont rol led so the compr(lssor is driven after a 
specified t ime depending on driving conditions. 

, 

AM oonditioner 
>witch 1 " cooditior"" 

re;"y 

n Air corditioner U Compr&"Of 

Furthermore, when accelerat ing with t he throttl(l 
valve very far open {throttle position sensor output 
voltage is approximately 4V ,., Valve is opened 
approximately 65Q C (149°F) or morel. the ai r 
cond it ioner pOW<l r relay circuit is cut off for a 
specif ied time (approximately 5 seconds) to 
assure good aoceleration. 
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VARIABLE INDUCTION CONTROL IMITSUBISHI VARIABLE 
INDUCTION CONTROL:MVICI 
The indlJCtion control valve is controlled so that 
output Itorque and power) is further improved for 
an improved driveability_ 

po, ition 

With v"n, bI . ;"ruction coolrol 

EnQi"" rpm 

<? Into<e >i r 

... ;Ai, flow ., low eng; .... 'pm 
~ :Air fiov< at hg, ""Iline rpm 

Er>gine 
<001rol uni! 

At low engine speed, the engine control unit 
drives the variable ioouction contr.;H (VIC) servo 10 
fu lly close the induction control valve. As a 
result, intake effic iency is improved arid low 
speed torque is also irlCreased due 10 the intake 
irJertia eHect • at low sP<'ed revolution. 
At high engine speed, the erJgine control unit 
fully opens the indUCtion control valve. As a 
result, not only intake resistance falls but also air 
intake is spooded up to improve inlabJ efficiency 
and incraaS<l output at high engine spGoo. 

Even if the DC motor is driven ~ number of times 
and valve open/close signal is not input. this is 
judged a malfunction of the induction control 
valve position sensor and not only is a self­
diagnosis malfunction code INo. 62) put into 
memory but the induction control valve is also 
completely opened. 
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• It the induction control va lve is fully open when 
the engine is running at high speed, intake 
inerti8 is strong since intake air flow is fast and 
8ir continues to be sucked in until the intake 
valve closes even when the compression stroke 
starts. But at low engine speed, pressure rise at 
the compression stroke overcomes the intake 
inertia since the intake air f low is slow, and 
intake ai r is pushed out before the intake valve 
closes. 
At low engine speed when the induction 
control valve is fu lly closed, int8ke inertia 
becomes strong even if intake air f low is t he 
S8me because the intake pipe is leng thened, 
8nd intake inertia overcomes the pressure rise 
at the compression Stroke for an improvement 

in intake efficiency. 
Furthermore, the intake pressure in the intake 
pipe varies (pu lses) cyclically and, when 
pressure in the intake va lve, just before the 
intake valve closes, reaches a peak of pulse 
pressure, intake efficiency is improved since 
intake pressure can overcome the pressure rise 
at tna compression stroke lintake pulse e/foctl. 
At low engine speed, intake efficiern;y is 
improved when the induct ion control valve 
closes and the intake pipe is leflgthened and at 
high engine speed, intake efficiency is 
improved when the induction control valve is 
open and the intake pipe is shortened. 

MAIN MUFFLER CONTROL (ACTIVE EXHAUSTI <TURBO> 
It opens and closes the chaflgeover valve at the 
large caliber side of muffler inlet to control 
exhaust gas noise. As a result. two IVpes of 

Eog;n. oontrol 00;' 

driving are possible, quiet driving !Tour mode) and 
powerfu l driving (Sport mode). 

Acti"" exhou", 
con,roI oo it 

ON: Fuly clo.ed 
OFF: Fully <>POn =L 'r"1> ( M -" , 

Throni<l pooit.,n 
0&00<>1" 

Ignit"'" owitcn-IG 

, , 
I , 
, 

,------ ----- ' .. 
I .. 
! .. , .. 

Moin muffl ... 

,,~ 

.. sp~ic I .~ .. 
! .. 
I .. 
'.Ul,." 
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When the muffler mode changeo~er switch is on. 
the engine control unit turns on the transistor in 
the unit and inpl,lls a valve fully·closed command 
signal (Low) to the act ive exhaust control unit 
when engine rpm is in the middle range 
(approximately 3.500 rpm or less) and when 
dri~ing with the throttle valve not ful ly opened 
(throttle position sensor output voltage; 
approximately 4.5V or less). When a valve fully­
closed command signal (Low) is input. the active 
exhaust control unit drives the DC motor to the 
closing side to fully close the valve. When driving 

SELF·DIAGNOSIS SYSTEM 
The following items are bener than before. 
(1) Engine warning light (malfunction indicator 

light) 
(2) Self-diagnosis 

under other driving conditions, the engine control 
unit inputs a valve fully-open rommand signal 
(Highl to the active exhaust control unit and the 
active exhaust control unit fully opens the valve. 
When the muffler mode changeover switch is off. 
the engirJe control unit inputs a normal valve fu lly­
open command signallHigh) to the active exhaust 
control unit. 
Furthermore_ the engine control unit opens and 
closes the valve whenever the engine is started to 
prevent the valve from sticking. 

ENGINE WARNING LIGHT (MALFUNCTION INDICATOR LI~HTI CONTROL 
The engine warning light items are as follows. 

Oxyl,lOO sensor Barometric prtiSSlXe sensor 

AirflOON sensor (AFS) Ignition timing adjustment si~I' <DOHC> 

Inttlke air temperature sensor Detonation sensor <OOHC> 

Thrmtle position sensor Injector 

El'I!lina coo!anltemperature sensor EGR <Califorrlia> 

Crank angle sensor I gn~ion co i. power transistor ooit <DOHC> 

TOC sensor Engir>e control unit 

NOTE 
• . Th .. engin .. w. rninQ li""t also illumin.te. when tho ign ition timing adjustmont tarminal is shOf\-circuited 

during ign ition timing adjustment. 
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SELF-DIAGNOSIS FUNCTION 
DiagrlOsis items are as shown in the table below. 

Code No. O~nosis item I O~nosis contents 

n Oxygen SIIMor "An:> MalfllllCtion 01 the air/fool mtio cont",i system 
m.bo: Rear baMI Open or short circuit in the o .... gen &ensor circuit 

" Air flow sensor Open or short circuit in sensor mlated circuit 

" Intake air tempefat .... e SensOr Op"n or short circuit in sensor related circuit 

" Throttle position sensor Sensor ootput abnormality 

" Engioo coolant temr>erarure sensor Open or short circuit in sensor related circuit 
Increase in connector contact re"i"tal"lCe 

" Crank angle sensor Sensor OO!pIJt abnormality 

" TOC sensor Sensor OO!pIJt IIbno~lity 

" Ve hicle speed sensor Ireed switchl Open or short circuit in sensor cirGuit 

" B¥orr>et rie pressure $ensor OP'ln or sOOn circuit in sensor related cifCIJit 

" Detonation ... nsor "OOHe:> Sensor ootput obnormality 

"" Ignition timing adjustrnont si lJMl "DOHC> Short circuit in ignition t iming edjustment si!)"l!ll wir8 

~ Oxygen sensor <Turbo:> 
(Turbo: Froot bank) 

MIl lfunction of the air/fue l r~tio control system 
Open or sOOn circuit in o .... gen SenSor circuit 

" Injector Open cirCuit in injector related circuit 

" EGR "Calilorn;"> Malfunction of th8 EGR system 
Opoo or short c~cuit in the EGA temperature sensor circuit 

M Iljnition cmertransistor ~ ni\ for 1 
cylinder < He:> 

, Ign ition signal &ixIor"""lity (No co~ primery voltl!gel 

"' Illnilion coibdH'C:er transistor unit for 2 
cylinder < He:> " Ignition signol aixlormality INo co~ primery voItagel 

"' Ignition coil. power transistor unit for 3 ~ 6 
cylinder <DOHC:> 

Illnilion signol aixlormality INo coil primary voltage) 

" A coble from tronsa.le control unit for 
trensmission 01 torque reduction sign~1 
<OOfiC- Non T .... oo:> 

Short circuit in torque reduction request s~ nal ""l>Ie 

" Induction control "Ilive position senSor r;Jrcn or short circuit in SIInslX related circuit 
<OOfiC.Noo Turbo> V C "6"'" malfooctioo 

,~, 

NOTE 
" Malfunction code No. 36 is not memorized. 
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FUEL SUPPLY 
The fuel system coosists of ttle electromagnetic 
luel injector, aeli~ery pipe, fuel pressure regulator 
lor fuel pressure adjustment, electric fuel pump 
lor supplying high pressure fuel, etc. Fuel 
pressure in Noo-Turbo models is controlled to 335 
kPa 149 psi) and in Turbo models to 255 kPa (40 
psi). Furthermore. there is a fl.lel pressure control 
sol9noid ~alve in Turbo models to assur<:l idling 
stability right after the engine restarting at high 

CONSTRUCTION DIAGRAM 

C..,i.,er 

FUEL TANK 

f",,1 pUmp dr",e 
term;n, 1 

The electric fuel pump, in-tank f ilter ana fuel 
gauge unit are built into the luel tank 
Ttle fuel tank has the following features. 
• Baffle plates are placed inside the fuel tank to 

prevent abnormal noise due to fuel 
movement. 

• There is a reserve cup inside ttle luel tank lor 

Dr, in 

engine temperature. 
The fuel tank is locatea under the ILJggage 
compartment floor ana the fuel filters are in the 
fuel tank and in the engine compartment to filter 
the fuel. For better serv iceabi lity, there is a 
terminal for the fuel pump drive in the engine 
compartment and a service hole in the iLJggage 
compartment: the pump and gauge assembiy can 
be removed without removing the fuel tank. 

-
smooth sl!ppiy of fuel even when there is little 
fuel remaining. 

• A pump and gauge assembly that combines 
the gauge unit and fuel pump in one unit is 
adopted. 

• A drain plug is standard-equipped on all 
models. 

,-, 

• 
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ACCELERATOR COMPONENTS 
The ~cce ler~tor is the C<ible type, and the p~al is 
the susperJded type. 
A resin bushing is instolled on the end of the 
accelerator cable, preventing contact noise 
between the cable and accelerator arm from being 

CONSTRUCTION DIAGRAM 

Stopper 

~ 

generated. 
In addition, the aocelerator pedal switch, which is 
used as a control sensor on models with the 4-
speed Aff, is equipped at the pedal support 
member. 

Ao,in 
toJ.h ing 

_. 
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CRUISE CONTROL SYSTEM 
By usirIQ the cruise control, the driver can drive at 
the sp~ he likes !in a rsoge of approximately 40 
-145~nv'h (25 - 90 mph)i without depressing the 
acc(! lerat<>r ped81. 
• Control system 

"", ... 
but also for better response. 

(2) On NT models, overdrive is re leased (4-
speed -+ 3-speedl whim climbing inclines 
arld the system judges the return time by 
vehicle speed and throttle opening to 
prevent hunting between 3-speed and 4· 
speed. 

The t hrottle position senSOr (TPS) signa l is 
used in addition to the convent ional vehicle 
speed sensor as the input signal to bring about 
the following improvements in control. 

• Actuator system 

III The amount of actuator control v" ries 
accordirog to vehicle speed and throttle 
opening not only for an expansion of 
conformity to differences in ellgine output 

SYSTEM BLOCK DIAGRAM 
<CONTROL SYSTEM> 

Moin .witch Thr<>llkt l'O'ition 

The actuator system consists of the motor­
driven vacuum pump, actuator and link 
assembly. The VlICwm pump ~nd actuator are 
in different io<;ations. 

, 
' ''n,,'' , &n,,,, OD . witch 

r - C~Ec ,witch 
Crui,~ oootrol 
'ON' indio'tor Corltrol .witch StopIi\t1t swi,ch 

~ 
light lin mmbi-
".tion moW) • SET . witch 

• RESUME 

~ 1:;1"1 • CANGR , witch 

Id le switch IL'=F'fTJ 
-

CC>II!rol ",it 

- I "TOR SYSTEM> <Aero 

VOCU\J m PCffiP • • ~~ Diagnosis O<Jtpot ol C-I/V'T 
, ,,,mi MI c",WoI unit 

, 

A"tu"'or 
Crui,& control indica,,,, lig h, 

, On combinotion mote r) 

I - - -

cin~ •••• mbIy 1"'01tl. "iMJ 
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COMPONENTS AND FUNCTIONS 

Components Functk>n 

Vehicle speed sen"", It generates a pulse signa l proportional to vehicle speed 
speed 01 the tran ... xle output gear). 

(revolving 

Control unit 
It rece;vos signals from the ""hie .. speed sensor and each switch, 
and uS<t •• miero-.;omputer to control all functions of tha cruise 
control. 

Actuator system 
It <t-"'e. tM motor-<lriven vacuum pump according 10 signais from 
the contr<:>l unit and adjusts th o throttle vaiw via the intermedillte 
link to the ... t opening. 

MAIN ~witch Switch for cruise control po_r. 

SET (COASD .witoh VOOicl" 'P<ied i$ set with the SET (COASn switoh and RESUME 
Control RESUME (ACCEL) switch (ACCEL) switch. 
switch 

CANCEL switch It is used to cancel the setting of the cruiso spood. 

Stoplight switch 

CANCEL Clutch switch <MIT> It OIJtputs" signa l to cancol cruise control. switch 

InNbitor switch <NT> 

Throttle position sensor (TPS) It ge l"!erMes an M al"" volmll" proponiona l to throttlo opening. 

Idlo switch 
Based on the velue of IPS VOltage when tho idlo switch goos from 
ON to OFF, it varies TPS vottago to compensate for fluctuations. 

Accelerator pedal switch <A/T> II detects lhe operetion of the acceierator P<ldal. 

Diagnosis outpUt tormina l If a voltmeter is connected, diagnosis end input check codes f rom 
the control ""~ can be read. 

Crui ,e control 'ON' ;~or light It is in th" combiMlion meter and lights up when cruise contr" 
pow&< is turned OIl with tha main switch ON. 

Crui . e conlr" indicator ~£Jht II i$ in Ihs combination meter and lights up when the cruise 
contr" is functioning. 
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SYSTEM STRUCTURE DIAGRAM 

, 

Control 

Actuator 

Throttl. _~ion _SO< 
(buit"'to <tie switch) 

Crulse 
control 
"ON" 

, witch 

, " "MiT> 

~~,;", """'t ""miMI 

speed sensor <Turbo> 
Motor-dr~n vooullr'n 
p""", .'>emb~ 

CRUISE CONTROL UNIT 
The control unit is made up of the input interface 
circuit, micro-computer. constant voltage power 
supply circuit. micro-computer monitor circuit and 
output interlace circuit. Signllis from the vehicle 
speed se~sor, throttle position sensor and each 
switch are input into the control unit. It processes 

t~m according to the program in the miGro­
computer memory and outputs control signals to 
the actuator. It ~ I so outputs system self-diagnosis 
results and conditions of input signals to the 
diagnosis output terminal. 
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CONTROL LOGIC AND BLOCK DIAGRAM 

NOTE 

, 

•• I input 

,­
.ign>1 input 
o~ou it 

11) • mat .. indi",,"" t1>o o<>rwontion. I • ..,.. $tructurfl used formerly. 

(21 NC: Normally Clr;lsod. 

Actuotor 
cYWo circuit 

14-33 

B. tt. ry IG I M02 

StoPight 
.witch (NC) 

, , 
voc""m pump .. -

OD-Of F switch 
<NT~ INCI 

AfT <()fltro! LlniI 

.'''''''"' 
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SET ICOAST] SWITCH FUNCTION 
SET FUNCTION 
When driving w ithin the range of the limit vehicle 
speed [approximately 40 - '45 km/h 125 - 90 
mph]l, it makes vehicle speed set when the SET 
switch is tumed from ON to OFF. After thaI. it 
controls the actuator for cruise-wntrolled driving 
at that speed. However, if the SET switch is 
turned from ON to OFF in the range over the high 
speed limit speed [approximate ly 145 km/h 190 
mph]I, the high speed limit speed is taken as the 
set speed. 

COAST FUNCTION 
When the SET switch is turned ON during cruise 
control, the throttle is fully closed while the SET 
switch is ON, the vehicle decelerates doo to the 
engine brake and then the vehicle speed when 
the SET switch is turned OFF is taken as the new 
set speed for cruise control. The COAST function 
can decelerate unti l the low speed limit speed 
[approximately 40 km/h 125 mph)] is reached but if 
vehicle speed falls below that , the COAST 
function is callCeled. In such 8 case. the vehiCle 
speed just before the beginning of COAST 
function is put into memory as the set speed. 

RESUME (ACCEL] SWITCH FUNCTION 
RESUME FUNCTION 
If the cruise-controlled driving speed is canceled 
by the CANCEL switch Ire fer to th" item 
mentioned below) during cruise control. the 
vehicle speed set before the cancellation resumes 
when the RESUME switch is turned OFF ..... ON ..... 
OFF in the speed range over the low speed limit 
speed [approximately 40 km/h (25 mph)] to control 
the cru ising s~d. 

ACCEl FUNCTION 
When the RESUME switch is turned ON during 
cruise control. it continues acceleration while the 
switch is ON. the vehicle speed when the switch 
is tumed OFF is taken as the new set speed for 
cruise control. Vehicle can be accelerated to over 
the high speed limit speed [approximately 145 
km/h (90 mph)] by the ACCEL function but after 
the RESUME switch is turned OFF, it deceler~tes 
to the high speed limit speed to control the 
cruising spe"d. 

CANCEL fUNCTION 
When the following signals are input, current to 
the motor-driven vacuum pump assembly is cut 
off and the cruise control c~llCeled. 
l1) When CANCEL switch is ON. 
(2) When the stoplight switch is ON. 
(lj When the clutch switch is ON <MIT>. 
~) When the inhibitor switch is in neutral <A/f> 
G! When vehicle speed is below the low speed 

limit speed [approximately 40 km/h (25 mph)l. 
16) When vehicle speed falls more than 15km/h 19 

mph] f rom the speed in memory. 
01 When. during RESUME functioning. vehicle 

speed again falls more than' 5 km/h (9 mph) 
after resuming to the memorized vehicle 
speed minus 10 km/h (6 mph) and over. 

IBl When vehicle speed changes suddenly (0.50 
or morel. 

191 When the stoplight switch input Wtfe IS 
broken. 

HIGH SPEED LIMIT fUNCTION 
Cruise·controlled driving is not possible at vehicle 
speeds exceeding the high speed limit speed 
[approximately 145 km/h (90 mph)l. Ii the SET 
switch is pressed when vehicle speed exceeds 
the high speed limit speed. 145 km/h (90 mph] is 
put imo memory. At this time, when the 
accelerator pedal is released to decelerate lunder 
high speed limit speed], the cruise control 
functions to control cruising at 145 km/h 190 mph]. 
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FAJL·SAFE FUNCTlON 
When the following conditions e~ist , current to 
the moIor-drwen vacuum pump assembly is cut 
oft and the cruise control is canceled, 

CGI'Idi !ion 
Wh&n only main 

switch is ON 
DrivIng with 

e,uise control -
'" ~Et RESUME Of CANCEL swi!ct. is ON continuously 101' 25 , , 

1~w:2$ 0< """e, 

m ~ tntt. 1$ $Orne -.naIilV in !he I'd:! ciraJi~ syst .... b+c:cw ,," , , 
eItIOIIiI too d!ia I 

01 ~n '=:' ,",,11 bel""n "" I'nQICIHIriyen vecuum IM"PCIfWe , , 
:signal and drive signll occurs. 

''I Wt\en 1flfI' .. .. a hl il .... • in tile TPS 01 de switGh. , , 
'" WhM vehicle SPOOd signal illlIQI inIlut continuously 101' 0.1 SltCond 01 - , 

more Iwhoo vi>hicle speed "",ceeda Ipproximately 40 """'" 125 mpNI 

"0" The • m8f~...mh "Whe<I i;Iw!,e is . 1,IIYle ' ,n the TPS or de .switcl1' m~ u..! ttle ccnd;tion in """0;1>!/Oe T?S 
0IJ1pu1 IIOItaoge ill UN or ""'" with "" idle ,wild! ON or 0.2V or teu "';I!l me idkt switcl! OFF r;:ontinYM lor 4 
!I :ond, Of mont. 

OVERDRIVE RELEASE FUNCTION <AfT> 
Wnen 8ctlJai vehicle speed l alls approximMeiy 7 
~m/h (4 mphl or more below tne set veh icle speed 
when in overdrive or during cruise driving, 

overdr;"'e is re leased for a fixed amount of time to 
return to the set speed in a sr.on time. 

AND tNPUT CHECK 

SELF·DIAGNOSIS 

When the cruise control is canceled without intervention by 
t OO driver. the cause can be found out in t ne following way. 
(11 Turn the ignit~ switct1 and main switch ON. 

NOTE 
Cootllnts o f diagnosis stay in memory until t IM.! battery 
te.-rnio&b: _ diseonnecled. 

121 Connect e YOItmeter to the diagnosis termInal In the 
junction block tnd reed the output code.. 

131 8 y COITIpIII'ing thll output codes thai .... lead OUi wi!h the 
chart below , il is possib le to l ind lh, cause of tIM.! 
c~ncallation in each system. 
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Output ccx1e No. Contents oj trouble 

" Troobl .. related to actua!Or drive OUtput 

" Trouble related to vehicl e Sll"tid siQflal 

" Control switch trouble 

'" Trouble in COn!, .. unit, etc. 

U TPS or idle switch trouble 

t.ncellation of Diagnosis Cod" 
Diagnosis codes stay in memory unt il the banery 
terminals are disconnected but they can be 
canceled w ithout disconnecting them by going 
through the io llowing procedure. 
(1) Turn the ignition switch ON. 
(2) W ith the SET switch ON, turn the main switch 

ON and then turn th" RESUME switch ON 

INPUT CHECK FUNCTION 
The input check function can ba used to check 
.....nether the inpu t sigrJa l is nQrm~1 whan there is 
some trouble relilted 10 the ~ruise control, such as 
the cruise control cannot be set. 
0) Connect a vo ltmeter to t he diagnosis terminal 

in the junction block. 

Output 
Input opEoflltion ~ratOon - ch"" judgment 

" SET switch ON SET . witch 
c~cuit norlY\l! l 

" RESUME switch ON RESUME switch 
circuit norma l 

Turn the foll~ switch Switch circuit 

" 0' mentioned on 
• StOjllight switch left normal 

If code No. 24 

" 
Driving at 40 km'r> (25 mph) can De confirmed. 
or mora ~ehicle spood 

sensor is normal. 

If code No. 25 

'" 
Dr;"';"g at40 km'r> (25 mph) can De conf irmed. 
or Io...-&r. ~ehicl8 speoo 

sensor is normal. 

NOTE 

w ithin OIle second. IThis makes it ready for 
input check.) 

OJ Turn the SET switch and stop light switch ON 
at the same t ime and keep them ON lor l ive 
seconds or more. 

(4) Use a ~oItmete r to cOIlfirm that the d iagflOsis 
c~s hava bean c~nC<llad. 

(2) Turn tha ignition switch ON. 
Cl W ith the SET switch ON. turn the main switch 

ON and then turn tha RESUME switch ON 
w ithin one second to make input chad 
poss ible. Perfo rm each input operation and 
re<ld the codes. 

Output Input operation Operation 
~. check judgment 

Turn the following Switches Switch circuit 

'" 
0' mentionad on left • Clutch switch <MIT> 

norm~1 • Inh ibitor switch <Alb 

" CANCEL switch ON Cancel switch 
circu it norm31 

" 
TPS volta~ i3 O\Ier 1.5V 
IDopross accelefator pedat TPS circuit normal 
mor~ than 11011) 

" 
lela switch OFF Idle switch circuit 
{Doprass accelerator pedal. - , 

- - -

If mor. t~ two in",1 opor. tion. " . I*"forrr-..d >t ttle ...,., 1""'. th~ C<ld<> .... OUlP01, '''''ing wit h t ho> """,u.S! rlUmber. 
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ACTUATOR CONSTRUCTION 
MOTOR·DRlVEN VACUUM PUMP ASSEM8l.V 

Tha vacuum pump assembly consists of • 
diaphragm type vacuum pump driven by a DC 
motor and two $OIenoid v. "'.s lCOn1rol valw and 
release ~l. and the rotatIOns of Ihe DC molor 
are w ried to the diaptwagm b.&ck lind fonh action 
by lhe eecenlf lc cam ~ nd rod. Whfln Ihe 
dUiptlfagm moves in the direction (down in 1M 
ligtJre i:IeIowilO increase the capacity 01 the PYrr'lp 
optr r~ting cNImbel. Ihe intake valve is OPEN end 
the discharge ya lv. is CLOSED so I he ai r in the 
neglll i\lil pressure lin. i~ sucked into Ihe poJmp 
aper8ti "'Ol cl'lamber, Naxl. w hen the diaphragm 
moves in the d"ection (up in the f~ure belawl to 
decrease the capacity 01 the pump aperating 
mamba<. the discharge yalvfl is OPEN and the 

ACTUATOR 

The actuator consis15 of the diephragm. case. 
tc:N« SlId return spring. file. Negal ivf1 prflSSUre is 
USfId in the neg.ativfl pl8SlI lJ'e chilmber fOlmfld bv 
the diaphragm and cue. and Ihe diaphragm 
mo~s In lhe direcl ion 10 pull Ihe ti'l'Ottlfl wi re 
when n,g.ti~, !)fessure incrflBses, A1S<l . when 

, 

,ntake valve is CLOSED. raleasing 11'1, air in IhfI 
pump operal ing ehember to the almosphere. In 
this way. the negalive lI'essure is generaled by 
!IoUcling the .w in tIM! negative presalJ'e line rnto 
the pump ope!'8ting <:Mmber and rele;ls lng the air 
in the pump operat ing chamber to atmO$phere. 
When no cu,rent flows in the so lenoid coil, the 
solenoid valve plunger Sltt in the negat ive 
pressure line is returned by the return S!)flng. the 
line hole in Ihe care Opa M ~nd thlt "ltgal ive 
pressure line is ope~ed to tile atmosphere , When 
curren t f laws in the sal<:maid coil, the coi l is 
ell8fg,zed l a poJll the plUnge< . me ~ne hole in the 
core is cIoSfld !II1d tile negalive prenure lioe is CUt 
off lrom tM ~lI1"rOSphere. 

.... 
, 

, 

.-
negative lI'e~ura decreases. the d,ap/'lr&gm is 
moved b\I tIM! lor~a of the relurn sp<ing to loosen 
the throttle wire. III this WfJ\/. the thron la vaMI is 
opened and closed by t hft iflCre_ and deceue 
In the fIfIgIIti~e pressure sent to Ihe negative 
!)fessure ch8mber, 

of "no, cobltl 

lino .... '.,., of OIJW C_ l 

- TO_ 
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ACTUATOR OPfRATION 
The negative pressure ~noe ot the YOICUUm pump 
,1"1(1 negative pr1I55Uf'" chamber oi the actuator ar'" 
<:Onne<:1ed by the YM:(JIKl1 ho$ll, The DC moto<. 
control yelve 800 rel8ase .... lve in the motm..driven 
vacuum pUmp 85sembly ~r6 turned ON or OFF by 
the control signal from th'" control unit and have 
the following operation modes. 

ACCELERATION MODE 
Current 'Iows 10 the DC motor. control yalve and 
release valve. The vacuum pump 1$ QP&fated by 
Ih$ DC motor. the COOlroi valve and release yalve 
are clo$lld end the n&galrYu hne .. cut off from !he 
" molpher •. 
The negative pressure generated by the v8CtJum 
pI.lmp is used in the negative press",", chember of 
the Bctuator 8nd the diaphregm movfld in the 
dir8Ctioil to pull Ihe cruise con trOl etlble to open 
the throttle valve and lICeeleme ths v&/1 icle. 

HOLD MODE 
No c .. menl flows 10 the DC mOlor blll current 
Uows to the control valve and rele3M1 Y81ve. 
Since the VllCuum pump does not eperale. no 
negative preS$ln is added; slftce both the CO<ltro! 
valve arid relene valve are clond 8M \tie 

-
Oper.tior1 

""" 

negative pre$sure line is cut 0 11 from the 
atmO$phere. negatiwo pressure .. not redoced. 
Con s.eQuentJv. Itle diaphrallm does not lunctoo 
and the II\rOt~fI V8Ml is held in a fixed position. 

DECELERATION MODE 
No current flows to the DC mOtOr end control 
velve ~ current flows to the relHSf! v.lve. Since 
the cont.oI valve is OFF. thl line hole in the 
control valve core is open. air flowa to the act ..... tor 
negative pr6SSlA"ll chamber and negatille pressure 
lS fe<ktce<l. The diaphragm is returned by the 
force of Ihe rerum spr;ng to loosen the cruise 
control ~ble to close tile thlCl\lle v.IWI and 
decelerate thB vehicle speed. 

RELEASE MODE 
No currenl flows in the DC motor, CClnl rol valve 
and rel&il$e yalve. The line holes in the .elease 
VlIlve COle and coollol valve core are open and ail" 
flow$ InlO the flIIQiI\ive pressure chamber of tI>e 
act ..... tOl . As a result, the dlaphragm is returned 
quickly by lIle force of the relum $priog to lhe 
initial condition. the throttle vel'v$ ml)Vfl in the 
closing dirflction and t he cruise control i! 
car.c.led. 

t.4oKlr-d ....... ~ SoJllrOd~ 
puI"IlllOC mota<! ON: 0Clsed OFF: Open 

O~:C .... rem flow. CClntrol ".I~. A,,"se'ill"'" OFF:No cutren! flow. 

Accoleratton ON 0' 0' IPUlU 

Hold /HOl O) 0" 0' ON 

Deceletlllton 0" "" ON !RELEASE! 

""'" "" "" 0" (CANCEU 
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INTERMEDIATE LINK STRUCTURE 

lin . B 
01..0010 

, 07"0000I 

VIEW A 

CRUISE CONTROL DRIVING 
The actuator operates. link B on t he throttle valve 
side rotates because of rot"tion of link A on the 
actuator side to open arid close the throllle vawe. 
At this time. link C on the accelerator pedal side 
does not rotate so the accelerator pedal does not 
move but rema ins in its usual position. 

CRUISE CONTROL DRIVING 

The actuator operate s. link 8 on the thrOll le valve 
side rotates because of rotation of link A on the 
actuator side to open and close the throttle valve. 
At this tima. link C on the accelerator pedal side 
does not rotate so the accelerator pedal does not 
move but remains in its usual position. 
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VEHICLE SPEED SENSOR 
The vehicle SPf'ed sensor in turbo models is an 
electronic type and in non-turbo models e reed 
switch type. The electronic type vehicle speed 
sensor is installed on the transa"le and the reed 

switch type vehicle speed sensor is instal led in 
the combination meter. It sends a pulse signal 
proportional to the rotating speed 01 the transa"le 
output gear (vehicle sPf'ed) to the control unit. 

<T .. bo> 

Throttlo 
position 
""nsor 

.w .... 
RNd owitoh type .. hide 

, 

-0= Comrol ",,;t =0;-1 

speod SO" SOt" 

Fleed . v.itch 
typO v&hiol<t 
speed 0""$0( 

01.0'''' 

THROTTLE POSITION SENSOR (TPS) 
The throttle position sensor is also used lor engine control 
and it sends the degree 01 opening 01 the throttle valve to 
the control unit as an ootput voltage. 

IDLE SWITCH 
The idle switch is bu ilt into the throttle position sansor. 
Based on the value of the TPS voltaga when the idle switch 
is turned from ON to OFF, the control unit compensates 
variation and fluctuations of the TPS voltage. 
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, ~ L_~TI1 \ 
U 1 1111uj 

c, C M. in ,witoh ;:.;;00 

-I' rN Y llioit;on ,witch <IGl" 

M, in .wit,*, 

To rheostat 

To control onit 

Taili ght ,.ay Ignition .witch <1Gl> 

Main .witoh 

" " . ON 'ON 

OFF I ~fr.~ o..-J,.-< ""-
New, 1 OFf N. utr31 

Relav r- ---- --~ 

U ' ' , ' 
! 4----- : 
L_ -----f=I-j 

To rheostat 

To o""UoI unit 

... 0000 

CRUISE CONTROL SWITCH 
MAIN SWITCH 
The m~in switch is the power switch jor the control unit and 
it uses a system as shown in the ji ~ ure so it automatically 
retums to the neutr~1 position. If the ignition switch is tumed 
OFF with the main switch ON (cruise control "ON" indicator 
light il luminates), the main switch also ~oes OFF at the same 
t ime. In this cond it ion, e~en if the ignition switch is turned 
ON again. the m~in switch rerMins OFF. 

OPERATION OF MAIN SWITCH 

When the Main Swrteh is Pressed to the ON Side (when 
Ignition switch is ON) 
While the main switch is pressed to the ON side, switches 
5 t and 52 both go ON. current flows to ignition switch 
< IG1 >, 51. re lay (coil sidel. indicator light ~nd ground, and the 
relay inside the main switch is not only turned ON but the 
indiC<itor light also lights up. As a result, power is supplied 
to <IG1 >. relay (rontact side) sod the rontrol unit. When the 
main switch is released, the main switch returns to the 
neutral position and switch S1 goes OFF but. since switch 
S2 is ON, GlIrrent flows to <IG1 >, relay (rontact side), switch 
52, relay (coil side), too indicator light and ground. the ON 
condition of the relay is maintained and even if switch 51 
goes OFF, power continues to be fed to the control unit. 

Wh.,.. the M.in Switch Is Pr_d to th. OFF Side (when 
both the ignition switch .nd m.ln switch are ON) 
II the main switch is pressed to the OFF Side. tho ground 
circuit is short-circuited since both Sl and 52 switches are 
OFF, the rel~y in the main switch goes OFF. and the power 
supply to the rontrol unit is oot only cut off but the indicator 
light ~Iso goes out. 

When the Ignition Switch Is Turned OFF (when the m.in 
switch is ON) 
If the ignition switch is turned OFF when the main switch is 
ON, the relay inside the main switch goes OFF and the main 
switch does oot ~o ON but rem~ins OFF even if the ignition 
switch is turned ON again . 
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RESUME 
.witch ON 

CANCEl 
. witch ON 
SET switoh 

'" 
01.0017 

I!lnition swit<:h ~ACC> 

." 
"' .wltch . "', ::-1 J6 cANCR 

, m' 
RESUME ~ '''='''',-.' __ ,wltch ~ _ __ _ 

To cr".~ control unit -_. 
To j<Jnction bloc. 

To mo in .wltoh (goneral fu •• 117)1 

, 

CONTROL SWITCH 
The resistance value inside the switches is varied for each 
switch and the cruise control is controlled by outputtinQ the 
different sign~18 10 the cruise control unit. 

CANCEL SWITCH 
Stoplight Switch 
A single unit 4-pole type stoplight switch for the stoplight 
INO) and cruise conlrol(NC) is used for the stoplight switch 
to improve the reli8bility of t he cruise control cancel/unction. 
lNhen the bra~e padal is depressed, the cruise controllNe) 
contact in the stoplight switch is opened, power to the 
motor-driven vacuum pump assembly is cut off and cruise 
control drivirlQ is c~nceled. At the same tima, the 'carlCel 
signal stops the power supp~ to the motor-driven vacuum 
pump assembly in the control unit becalJse the stoplight 
(NO) wntoct closes arid cru ise control driving is carlCeled. 
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PROPELLER SHAFT 
The prope ller shaft is a 3-seclion 4-joint shalt with 
2 center bearings. This d i ~ision into 3 sections 
increases the vibration f requency characteristicS 
of the shaft bending. and reduces vibration and 
noise when driving at high speed. The joints for 
connectirJg each part of the propeller sha ft are as 
follows; No. I, No.2 and No. 4 joints are cross type 
universal joints and NO.3 joint is a LObro joint IUJ 

SPECIFICATIONS 

'.m 
",0 

Propeller Length x 00 ,~, 

,"" mm Iin.1 
Canter 

Rear 

Univorsal T"o NO. 1 

pm No.2 

No. 3 

No4 

Lubrication 

that can slide and has sma ll friction in the direction 
of the shaft. This structure helps reduein!il torque 
fluctuation, vibration and nois9. Furthermore, Ina 
rear propel ler shaft is an vib ration-contro l type 
shaft (us ing rubber) w ith an inner tube inserted in 
the outer tube to reduce vibration and noise from 
the drive tra in. 

Specification 

4-joint propeller s"sft 

673.5 x 65 126.52 x 2.56) 

662.5 x 65 126.08 x 2.56) 

555.5 x 75121 .87 x 2.95) 

Cc=_ 
"'""-Constant volocity typo ILObro joint . LJ95) 

CrO$S type 

Pre-packed 

Size mm Ihl Cross type joint 18(.71) 

journaIO.O. 

Constant ~9locity 99.73 (3.93) 
jo<n1 0,0 . 

NOTE 
Propel ler shaft length indicates the length between center points of each joint. 

CONSTRUCTION DIAGRAM 

IMer tube "''''001 

.,'" ~,., .• , 
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REAR SUSPENSION <FWD> 
GENERAL INFORMATION 
The newly developed mul ti-link system is used. 
This system is a combination of the features of 
the double-wishbone system with its small 
camber variations arid the features of the lIailinQ 
arm system which provides outstanding riding 
comfort . Toe control during suspension strokes is 
performed by the good arrsllgsment of each link 
for improved stability and limitation wtlen turning. 

CONSTRUCTION DIAGRAM 

THREE SIDE VIEWS 

- , 

FEATURES 
• Multi-link type suspension for driving stability 

and ridirl!l comfort 
• Low vibration and low noise due to the 

elasticity of the double anti-vibration 
crossmemeber. 

• Low friction desi~n so no bending force is 
appIilld to the snock absorbers. 

.-

,"".,. 
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SPECIFICATIONS 

Item Models without ECS Models with ECS 

Susf>"nsioo systsm MuIl~1ink s¥stem 

Wheel alignment 
Too-., (Iefl/right wh .... 1 difference) mm (in.) , ± 3 (O ±.118) 

Comber 0":1: 30' 

Coil spring 
Wire cIia. x 0 .0 . x free lenllth mm (in .) 12x 95.350 12.2x 1D5x350 

147 x3.74x 13.78) (,48. 4 13xI3.78) 

[Coil spring identification colorl IPink "II [Orange x 11 

Spring constant N/mm{lbSJjn.) 35010 18(196010 10.1) 35 :1: 1.8 119tli 10 11 

Shod absorber 

'''. Hydraulic, cy~rnlr ic"1 
doubi&-8Ctir>g type 

Hydraulic, cyl indrical 
doubl!l-acting type 

Max. length mm lin.) 515:1:3120.2:1: .1) 515±3{20.2±1) 

M in. len~h mm lin .1 356± 3 (14.0 ± " 356± 3 (14.0:1: " Stroke mm (in .) 159 16.3) 159 (6.3) 

Damping force [al 0.3 ""soc. (.9 fI/sec.) 
Expan" On N Ilbsl 1.(XX! ± 150 1220 :I: 33) Hard: I ,BOO ± 250 1397:1: 55) 

Medium: 1.200:1: 170 1265 :I: 37) 

Contraction N (Ils .) 550±80{121:1; 181 

I ~#~~~~I~~I~ 29) 

CROSSMEMEBER SUPPORT BUSHING 
The crossmember is msde to rece ive input from 
each arm as a roo [ suspension crossmember. 

Vibration is not transmitted to the body due to the 
bushi f19 between the crossmember and body . 

.. , -
TRAILING ARM 
The t ra ilif19 arm is a boxed cross section type, 
oonnecUf19 with the upper arm. lower arm and toe 
control arm . 

-. 
BushinQs are used to mount it on the trail ing arm 
bracket of the body . 

,- , 
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UPPER ARM 

Up~r Aml f Lo_ Arm and Lower Arm Buthlng f 
Toe Contl'oI Ann f SUbJllza. a .. 

The uppe< <lrm is a boxed cross Metion typfI. On 
the 'n, 'de of tile body il is mounted 00 tile 
crossmemoo< with a bushing aM M tl'.e DutsiOO 

of the body it is mounted 00 the ~nucl'lo luailing 
arm} via • ball joint. 

o 

., '". 

o a 

• 
..... _- ----- " -- -~"-".-- .. '"--

• 

LOWER ARM AND LOwt:R ARM 
BUSHING 
The lower arm ;, made of pressed steel plate. OfIlt1e inside 
of the body it Is mounted on the cross member with a 
bushir19 and on the outside of the body it is mounted on the 
knuckle Itrailing arml via a bali joint. 

TOE CONTROL ARM 
The toe conlr~ arm regut~tes toe vil , iatil)(15 and is made 
from pressed stael plate. On the inside 01 the body it is 
mounted on the cross member via a bushing 2nd on th lt 
outside of the body it is mounted on the knuckle Itr2iling arm) 
via a ball j;lint. 

STABILIZER BAR 
The stabili7.&r bar is 810 mm 1.39 in .) 50M-cora type. Tholink 
and stabilizltr ber ere joined via the pillow bilil type bilil j;lint 
for more elfeclive roll contro l. 
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"",..,. 

REAR HUB ." ....... 
The rear hub has bui lt-in unit bal l bearing to secure high 
bearing and hub accuracy, By simply t ightening the nut to 
specified torque, optimum preloMling is achieved for easier 
servicing. 
On models with the anti-Ioc~ braking system. the whee l 
speed detection rotor is mounted on the rear hub. 
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REAR SUSPENSION <AWD> 
GENERAL INFORMATION 

--
A doub~~botUI lytHI Ml r $U$peA$OOn i$ used. 

FEATURES 
• lndepef1denl 5uspensioo for sure grip 00 the 

9rourn;l. 
• Arm arrang,mant to minimize camber 

v~riblior1s &geinM th4I ground. 

CONSTRUCTION DIAGRAM 

TllREE 51DE VIEWS 

-

• Low friction oo-s;gn thaI does nGt put bending 
fore. on tne~. 

• Anti.li" geometry to control tail lifting whJln 
braking. 

• Improved quielfless due to different ial carrier 
double elastic support structure. 
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SPECIFICATIONS 

CQiI w ing 
WI'e~,. 0,0. x f ree i<lnglh mm (in,) 12.2.105 0 379.31.48x 4.13. 14 931 

Blue. 2 Ccl sprinQ idool~iC8tion e<)lot' 

SIriIg cons,..,\ Nmvnlk\VIOO'I. Ibsh'lJ 28.0t l .4(:UIOt 14.157 1: 6) 

Max. 1ength 
Min,~ 

Sl'okt 
Damping force I~I 0 3 mi."". 1.9 It iM<:1I 

E.~.nsiQ.n 

Wheel aIigornerrl 
Toe-in (!eMighI wheel <ilhlrer>eel 
Ceol'beo 

nwnlinJ 6 10* 3124.0:l: .1l 
mmijnJ <I07:1:3116.0 t .l) 
mm ~n.) 203 (8.0) 

N llbs l H«d:960:t. 140l209t31) 
Medium: 650 t 130 1187 .t 291 
Soft 650.t 100 11 43 i Z2l 

mm(irll .5 :1: 2.5 1.02 ! ,101 
- 0'11)':1: 30' 

CROSSMEMBER AND CROSSMEMBER SUPPORT BUSHING 
The Cf\)5~8mbef not only rKeivu ;npul lrom 
each arm and link as iI real suspension 
croasmember bUI also suppor' s the rear 
diHe<en~l. 

c._ ... _ ...... 

._-

The croumembef support bushing provides 
better isolation of high freqoorocv no,se sudl as 
noise flom ttle differenli, 1 and gea.s by using 
in\lll-fflaSS 10 sMI resonance. 

""", .. ,~,.,-I support 
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GENERAL INFORMATION 
• Til , t iS' ring wheel eomes willi SRS 

(Supplemental A.suaint SyStem) " Ad SQIJIe 
models haVfI II st~.r~g wheel wilh .emote 
control switcr.es. IAelll' to GROUP 23B-SRS 
lor SAS.) 

• The steering co lumn nu e Shod absorbing 
structure and tilt sle'fino mechanism. 

SPECIFICATIONS 

,-
Sl~ wt1e11 meo<imurn I"'", 

51H'''' engle Ivehicle irI unledenl 

Inner w!l.Jel 

Outer wheal 

SIH<i~ gear.od ~ 

'-Goo,,,,, 
GeI, mio 
Rack It.oke mmlr.J 

Oil pumptypEI 
Oispill~ltmCInt crriJfr ... (cu. in).ev) 

A,lief lit pre$s ..... MPe (Psi) 

CONSTRUCTION DIAGRAM 

<solie:> 

<DOHC> 

_. 

.. . 
• The oil pump is a v_ type oil pump wilh • 

f luid flow control system so 11'11 steering forti 
va,," according to 0'H't01r>8 speed. 

• The steerirrg ge~ r ~r>d linkege usas an integr31 
type rack and pinion system thai is very 
re lleble. 

Specifications 

MOON wit"-1 4WS Models with 4WS ,., 2.52 

33· 45' i.' 
".." 

IfIt~1ype 

Rd. .-.d PO""'" 
- ~nf",lt'() 

144 (5.7) 

v.n.ryp. with fluid How oontrol system 
9,610.59) 

811.138) 

St . .. ing ,"", 

-
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STEERING WHEEL AND COLUMN 
The steering wheel and column have the 
fllilowing features that make maneuverability and 
safety really outstanding_ 

• The steering wheel has an outstanding design 
that promotes maneuverability and a good 
view of the meters. and some models come 
with a steering wheel with remote control 
switches (auto cruise. audiol. 
Furthermore. SRS is bui lt into the steering 
wheel to assure driver protection. 

STEERING WHEEL CONSTRUCTION 

Section A·A 

.,,, ...... 

• The steering shaft and column absorb shock 
energy when there is a collision with its shock 
absorbing structure that protects the driver. 

• The height of the steering wheel can be 
adjusted. A tilt steering mechanism is used to 
obtain the best driving poSition 'and the ideal 
driving posture. 
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TILT STEERING CONSmUCTION 
The ti lt steering consists of the tilt lever, tilt bolts 
(A, BI, ti lt brac~et and column plate, etc. The tilt 
bolts (A, B) are attached to the end of tna tilt lever; 

tilt bolt A has right Ihreads and lill bolt B has left 
threads, aoo Ina till bracket is pressed and fixed to 
the column plate w ith tna ti lt bolts (A, B). 

13F0021 Fr • • 

"If""" 

Cross section A·A 

It broc'. t 

Ti lt "", 

TILT STEERING OPERATION 
{1) If the tilt lever is lowered to tna Iree position, the tilt bolts 

VI,. B) move in the loosening direction (outer side) so the 
steering column c~n be slid up and down. 

(2) If the tilt lever is pulled up 10 the lock position, the tilt 
bolts (A, B) move in the lightenirlg direction linner side) 
80 the tilt bracKet is pressed to Ina column plate. f ixing 
the steering column. 
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BEFORE SHOCK 

Ste&ring 
(Iow. r) 

AFTER SHOCK 

c ....... edon A-A 

I"~'SHOCK 

Cro .. HCtionB-B 

= __ , I 

'''00<0 

"".OM 

SHOCK ABSORBING STRUCTURE 
l1l VVhen the vehicle <Xlilides with something and 

there i~ ~ load added to the steering shaft from 
the gear box (primary shock!. the IoWflr shaft of 
the· steering shaft assembly crushes the 
polyacetal reSin, absorbing the shoc~ load 
~sing the friction of tM steering column 
{I~r) and steering column b~sh as it slides 
into the lower pipe. 

(2) When the driver strikes his body on the 
steering wheellsecondary shock), the steering 
<Xl1~mn bracket crushes the poIyacetal resin, 
pushing it to the Iront.and absorbing the shock 
lood. 
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OIL PUMP .. .., 

The oil pump is a vane type 0,1 pump w ith f luid 
flow COf'I1rol system that pr~ Iioght steering at 

low- erogir'\e speed and ideal hareler steefing at 
l'Ii~h '" sed. 

Oil PUMP PERFORMANCE 

N01E 
111 P.Qf dVlracl8fislic: Pump PlH5yr. , rid PIIIY\9 d~iwry r~i9 
(21 N-Of c:n..racietistic: Pu mp 51: 11 ' 111(1 pump d&tivery fate 
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GENERAL INFORMATION 
The 4WS system is a unique system designed by 
Mitsubishi Motor.; Corporation with a hydraulic rear 
wheel steering system. 
The system is incorporated in the trailing arm joint 
sect ion of the rear suspension of" 4-wheel indepen­
dent suspension (4IS) system. 
The rea, suspension system that the foundation for 

FUNcnONS AND FEATURES 
This unique 4WS system steers the rear wheels 
in phase at medium 8nd high s~ds for improved 
veh icle steering response 8nd stabilized vehicle 
pos ition while turning 8nd making I ~ne changes. 
The system has the following fe8lures. 
, . Steering the rea' wheels according 10 steering 

effort causes less response delay of tile vehicle 
than steering them according to steering angle 
(sleering angle responsive 4WS). and hence 
offers more sporting ride. Since steering effort 
pertly depends on road su,face conditions (side 
force' that impinges on tile front wheels due to 
steering varies with road surfaC<! conditions). the 
rear whee l steering angle increases on dry 
roads, improving steering stability. This angle 
decreases on wet or SIlOW covered roods, 
facilitating tumirlg (yaw generation). Thus. this 
4WS system controls the reM wheel steBring 
angle appropriately accord ing to the current road 
surface conditions. 

NOTE 

th is 4WS system is of a newly developed double 
w ishbone type with a passive control toe-in com­
pensation function using rubber bushing compliance 
characteristics w ith external force. 
The 4WS system UseS hydrau lic pressure for active 
control of this toe~n compensation 10 improve 
steerability and stabi lity at middle and high speeds. 

2. Since rear wheel steering is controlled accord­
ing 10 vehi(, le speed. steering {esponse and 
stability at medium and high speed are 
improved without s-acrificing steerabil ity at low 
speeds. 

3. High reliability due to hydraulic operation. 
4. This combination of 41S and 4WS eliminates 

the need for a complic81ed and bulky 
suspension or a 4WS m8Chanism. The regula r 
41S function is provide.j should tile rear wtIetll 
steering system fail. 

•. Side force and cornering force: The tread surface of a tire 
rotating while slipping sideways develops sm811 slips at the 
ground contact surface. which leads to generation of 
friction. 

'''''''''' 

This friction at tile groond comact surface may be regarded 
as operating at one cemralized point. This is called side 
force and acts at a point slightly separated away from the 
tire center. 
When it is divided into vectors, the component at right 
angle to the direction of t ravel is calle.j the cornering forC9. 
When a vehicle is travelling along a curve. it develops 
cenlrifug31 force : Centripetal force to OvercOm9 this centr~ 
fuga l force is necessary for tile vehicle to keep cornering. 
The force correspond ing to such a centripetal force is lhe 
cornering force. 
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SPfCIFICATlONS 

,,~ I Specifica1lons 

lie. ~1 m&IC . sle-eri"ll8"1lkl (dtQ) " --
SI",ing "'''" to ""'!tile - Inlegtl l typ<I 

G~ "'" Rack & pinion type 

13 ... "Iio Inlril' 
Fled< SIfOl<e I1V1l < ... 1 ' ''.1 1 ('3.67.1.041 

Pow.r ,,"ring oil p!.n¥I 

'''' Vine type {With flow contrOl ... """ 
Oe"8IY18,e cm>,\"w.k u.in..lre-.J 9.6l59) 
Relief HI pr'Mure MP~m>.p:si) 81$0.1,1381 
R018Ung d i,ection Oockwise Mewed from pu lley sidoal --- -A .. , wh" 1 ".ering 0<1 pump 

"" V_ type {with flow cootrol """"'1 

Delive!y fSli cm>!'rev.(w .... Ire".) l .3 {.20) 

Relief set !I(US\Ire M~.ps;1 • <40. 5691 

I'IoIaling dQcuon InorrnIII CIock¥oISI Mewed from ~r side) 

Power eyllr"Idef - ltydreo.6c doOOlHcting fypII 

Ful . lroi<e mm On.) 20 UI) ll0 1 41 for OM side) 

Cylir"ld&r IIOre mm ~n.) ..:; 0 .7l 

CONSTRUCTION 
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BASIC PRINCIPLES 
Sle-eriog of !he rOOf wheels SHl\vh8neously and in 
~ WIIh thE! fron! wheelS Bt a certaon r8!00 to the 
frOOl! wheel s!ooring angle h&$ the follOWIng effe.:ls. 
• Re sPQr\S<l delay to steer irog oper8tkm is re­

duced, 
• Excessive tail swing wh ile co rnering can be 

mirlimiz&d. 

,,",ws,. 

As • reso.Jl!. stee<ability ~nd dioeetio::ln3l slability are 
,rnPrOYed parucvlarly when eh&nging I!W\e$ or iIVOid­
l1""l\I collision at hqI Silteds. 

4WS GENERATING EFFECT MECHA­
NISM 
1. Assume that tile driver operates the steerirg 

wheel at point ill of the figure below, The 
mechanisms causing th., vehicle to develop 
oornef'llg 10= and stan comering <.f;fte( be­
tween front"NJS and 4WS. as iftustla ted below. 

,-
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" 2WS> 

2. A difference in phase dalil)' occurs as shown 
below. In the case of ZlNS; th is means tr.a1 the 
driver has to make t~e steering operction ea rl ier 

Loto"t 

Lat •• ol 
"",," !eration 

'" 

,''-''''',, 

® =g;;l~\o, 

n, AN< ti, • • dc\Ielop 
.do forte 

_ tiro.cIeve"" 
, ide ,lip "ollie 

.-
, ) 

VetOo," OOv<>Iops ; ide 

s ip ..... '" '."'ive to 
tr .. ding dire<tlOll .. 

--
Rot"""" about 
vellicle cen'''' 01 
gr..,;ty . ..... 

F!OI"I,IO"._OI> ""'e f(;M'<:e 

W 

Frontti= deveiq> 
sideolipar.gie 

0 Dr",., operote. 
st...,;r,g wheel .. 

than in the C~SG of 4WS. In the latter c~se. on 
the bther hand. the vehicle mainta ins its target 
course more correctly. 

s,_~ wile .. ,01O,ioo freqtJer>Cy 
0.3 0.5 1.0 ---

S"",ler ." 
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3, The former fig~re showing the corr>ering of a 
4WS vehicle may be regarded as representing a 
segment of a circular path. 
The moment about the vehicle center of gravity 
must be balanced with the cornering force 
developed by the front atld rear lYres, and th's 

<4WS> 

4, If the rear wheel steering aI'l9le can be oontrol· 
led according to the magnitude of centripetal 
acceleration, the vehicle side slip angle w ill be 
decreased. ideally, therefore, the vehicle long[­
tudinal axis w ill agree with the tangential direc­
tion of the travelling circle as shown in above left 
figure, 

5. In the case of 2WS. as the vehicle speed 
increases when cornering with a given radius. 
the driver has to turn ttle steering wheel more to 

" <Reference> 

means that the f ront atld rear tyres must have 
side slip a.-.g le. 
In the case of 2WS, vehicle side slip 8.-.g le 
increases w ith centripetal acceleratic)f\as shown 
to the right below and the vehicle turns facing 
more towards the center of its travelling circ le, 

<2WS> 

''''''''10 
increase front tire side slip angle. In the caSe of 
4WS, on the other hand. the control of the rea r 
whee l steering angle a<;(:ordi.-.g to centripetal 
acceleration decreases the side slip a.-.gle of the 
center of gravity, and toos the veh icle can 
maintain the target course more accurately , 
Furthermore. a smaller directional change in the 
vehicle means a stabler front field of view. 
which allows safer driv i.-.g. 

~ , .. • Rear wtleel steeri.-.g angle 

t " ! 
I •• 
I 

• • 
~ 

~--
• • -, . ,. -on ... "" ~ •• -- ,,,,,-

:'" ,. 

... "'~ ,-, 

A technique used in four wheel steering is ze ro veh icle side 
slip ang le conllol: the roor wheel steering angle must be 
set as shown at the left to control the 8.-.gle to be as close 
to zero as possible. 
Milsubish i's 4WS rearwheiol steering angle can be set to a 
maximum 1.5 degrees. 
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EFFECTS 
LANE CHANGES 
The steering effort responsive rear whee l steering 
system results in faster lateral motion althe vehicle , 
thereby allowing Quicker and saler lar>e CMrtges. 

Vehicle Behaviour at Lane Changl! 

<4WS" 

<2WS> 

Position Change While Turning 
The basic idea here is to provide such rea r wheel 
steering angle as to mairltain the vehicle dire<:lion 
the same as its turning direction. This means that 
the veh icle maintains its target course more faithful-

Fu rtr.ermore. unnecessary ta il swing and the COI'lse­
quen\ ""00 for oonective steering are min imized 10 
reduce the burden on the driver. 

'-\: :::i-

Iv with less change in vehicle direction. As II result, 
the forward view is stabilized 10 allow safer driving. 



QlJicU.ter~ 1 
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OPERATION 
The rear steering hydrau lic pressure is generated by 
an oil pump driven by the rear different ial gear. 
By controlling this pressure by the !X>wer steering 
hydraulic pressure, the power cylinder connected 
near the middle joint of tile trailing arms is driven to 
steer the rear wheels in phase with the fron t 
wheels_ 

SYSTEM CONSTRUCTION 
• The hydraulic power cylinder is connected to the 

midd le joint ot the rear lra ili rIQ arms. 
• Hydraulic pressure for the rear steering power 

cylinder is geoorated by an oil pump driven by 
the rear differential gear. Th is pressure is COIl­
!rolle<:! by the power steerirJg hydraulic pressure 
via the coot",1 vaiYe. In this way. t he rear wheel 
steering angle is control led according to the 
front wnee l steering effort. 

• Too oi l pump for the rear wheel ste<!ring delivers 
the amount of oil proportiona l to the rear vvheel 
speed. Th is allows rear wheel steering ang le 
control proportional to the vehicle speed .1 
middle and high speeds [over approx. 50 kmih 
131 mphll. 

• This construction allows the rear wheels to be 
steered in the same phase with the front vvheels 
when cornering at middle and high speeds. 
developing side force at the rear t ires almost 
simultaneously w ith side force generation at the 
from tires. 

, 

"",,>4, 
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SYSTEM OPERAnON 
WHEN TURNING LEFT 

= : 
-

I . When lhe steering wlleel <D Is n..-ned 10 tlla lefl 
tlla left Pfl'$SUrn chamber of Steering year and 
linkage ® gener~tes hydl"/lulie OIeSSUfe that is 
proponional 10 the stoonng eliOt!. 

2. The roghl and left pressur<l cnamtMrs of control 
~alve ® aod the steering g<la< ~ linlul\le @ are 
S<lparat<lly piped so that the s~mt pressure as 
described in ilem 1. above is IIPPlied 10 the left 
pr<l5!IUI<l chamber of the con lr~ ~"'ve. 
l/1os pressure causes IhfI SOOOIln eonuol vaNe 
® to Il"\O'W to 1M r1ghl ... n~1 the pteSwre 
baIano;es the SIlring force 01 the buifHn spring. 

3. Meanw""le. the rear wheel 51eeling oil pump 6) 

delNefS an amount of oil oorresponding to the 
rN r wheel speed. 

4. As a result control valve @ generele5 tlydrauk: 
prl!S!lUre P IhIIt is proponioll.1 IQ the lluid 
QOJant,ly Irear wt.eel &peed) alld spool move­
ment Isteering gear and linkaga cylinder press· 
ural. 

5. 1he right aod lalt pressure chambers of control 
~atve @ are OO ron6Cted to tha nght 8r1d left 
tnar,obers of the power ~ @ fespecWetv 
$0 th31 the r1ghl presSU<e chamber 01 power 
cytino:ler@is also al tho une hydIwlic pressure 
P. 
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WHEN TURNING LEFT 

6. The tie rods of the power cylinder are linked to 
the middle joints of too trailing ~rms. The power 
cylinder generats force that is equa l to the 
product IP x AI of hydraulic pressure WI and 
piston are~ (N. Th is force acts at both joints in 
the same direction as the front wheels lin this 
case. left) . 

7. Meanwhile, the middle joint on the tr~iling arm 
of the rear suspenslOrl has specific torsion 

COMPONENTS 
STEERING GEAR AND LINKAGE 
Too steering gear and linkage are baSically standard 
in construction with the following Bxceptions. 

spring conSlQnt (KI. so that a torsion spring force 
IK x S) corresponding to displa<;ement lSI is 
generated. 

3. The rear wheels are supported by the trailing 
arm so that {hey are steered to the left by the 
amount 01 movement 10 the left of the middle 
joint . 

9. lNhen steering right. the movements men­
stoned above occur in the OPPOSi1e direction. 

• Rear wheel steering conV<;H piping is added 10 
output control pressure for lhe control var.e. 

• The maximum number of steering wheel revolu­
tions llock-to-iock revolutionsl is reducedlpinion 
teeth increased from 8 to 101 to secure turning 
performance. 
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POWER STEERING OIL PUMP 
The power steering oil pump is of the vane type 
that generates hydr8ulic pf!lssure by a rotor, vane 
and cam ring. 

, IP-Uf oNo,.,;t"'''tics (pump pre,"",e and c\eli';. ", 
ra,o)l 
Wh,m pump .peed is 600 ,~, ond oil w mpe",tur. 
is 50 _ we (122 _ 14 O"F); 

~ pre •• ur. i, 5,600 , Po ~ );g.lcm'. 792 p. i) and 
delive'Y "'''' i. ""'" 4.7 ht/min. 1286 .~ ouj nJmin.1 

(N-Gf chao'" ,.rist'" (pump _0<1 and Mii';ooy ,.,.11 
WIlen il<JI1l' PM","r. is 2.000'Po (20 k<>'cm~ 2134 
poi) ond oil ternp<tf","'. i. 50 - we ( 12~ _ 14O"F1 

Pump deli""", raW 
IlilJmin.(cu ,in,/min.)1 

,,,"" '.000 " 8.71433-5311 
SP<lOO (r/min.1 

M OO 6.0 _781386 4761 

'000 5.2 - 6.2 1317 378) 
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OIL RESERVOIR 
The oil reservoir supplies fluid for both power 
steering and rear whee l steering. In addition to a 
change in shape from one for a vehicle w Ithout a 
4WS system, th is oil reservoir is different in terms 
of the following points. 

• In addition to a mesh filter 10 remove foreign 
matter when po<lring in fluid, a paper filter is 
~dded to the fillid retu rn side for filtrotion of tt>e 
fluid circulation. 

From"...,box 

NOTE 

• It has a fluid level sensor to warn the driver of a 
low fluid level. 

• A white label is affixed to the reservoir cap for 
better vi sib ility of the cap when it is checked by 
the driver. 

To 'Gor ""'eo! 'l"","11 
oil f'.II'I'P 

" -

• When tt>e fluid level sensor shown above is activated, the 
4WS fluid level waming lamp in the tacOOmeter or 
speedometer comes 00 to warn the driver. 
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REAR WHEEL STEERING OIL PUMP 
The rear wheel steerir>g oil pump driven by a 
dadicated drive gear in the rear dillerent ial carner 
delivers the amount 01 oil co rrespond ir>g to the rear 

r:!FOOro 

--

whee l speed. 
The OOSiC constrllCtron of the pump is the same as 
the power steering oil pump. 

Seetlon A·A 

--Driven~ 

.. "" ... 
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Oil PUMP PERFORMANCE 

lit./mm 
Icu. i<lJmin.1 

CONTROL VALVE 
Mounted on the top of the rea r suspension croSS­
member, this cont rol va lve contfols oil pressure to 

1P.o. """"""eri' t;c. (p"rnp pres","",.rKJ doI;",,"I 
.-.toll 
When P<Jmp opoltd i. 1.000 (Imin. ' rwJ 01 
temperat"'. i. 50 _ we 1122 - 140'1'): 
f'ump pro" "," is 3,()OO kP. 1:>0 kg!cm ', 427 psil on<I l 
d&li-V ... \~" over 2.4 i t Jmin. 1146.5 eu.in./rnin.1 

IN-O chlIrac,,,,i"tios I~ _od . nd deli • • "" rotoll 
WI"on pum~ pro" ur" is 3501<Pa 13.5 kg/em', 50 p$ii 
or<! oil t&mpOratu<. j, 50 - 6O"C 11 22 - 1 ,,"a' F!. 
Pump . peed;' 2.400 1/_. ond cloi",e'Y ",to i. 5.0-
5.0 il ./min. (305.1 - 366.1 cu.i nJrnin.1 

the power cylinder by COIltmliirlg th" spool that 
switcr.es the oil/low path by pilot oil pressure from 
the steering gear box_ 

'''<>0" 
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CONSTRUCTION AND OPERATION 

Su.IgM _heH driving 

, 

Flllid hom the reir wheel sleering oil PUlTlJ> (;()r'>o 

s tann.,. fJaws from the prElSsure porlld@ ar.d ®lto 
the retum PO<I I® and @. 
When Ihe vehrcle is s teered left oil pressure fs 

Lett turn 

As tho! SOOOI moves in tile direction of 1M arrow, 
fluid from the rear wheel steeling oil pump is 
th .. :mled lit pot! W 01 the 15' valve chamber lind 
port 131 01 the 2f'd valve chambef 10 dfrveIop high 
pre$$Ufe 1/1 the righl pressure chamber of !he~. 

from ___ ;-,g 
OOIIlU"1'fIoc ._1><M'tI 

inU'l~JCed Irom the steering g&aI \0 the lelt 
pressure ch;Jmber ollhe controf v~e to move the 
spool ir'lthe direction of the arrow. lSee iljuSl 'lI l ion 
below.) 

, , 

cylinder. 
l ite left presSOJre chamber of the pOWef cylin(ler '$ 
oonnected to tOe oil ro=servoir through the poll (5t 
15t pressure chamber aoo port 121. a nd rema,ns at 
bw preS$lJfe 
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POWER CYLINDER 
TOO po" 'eI cvlondef tie rod is linl<ed to the middle 
joinl 01 the righl and lelltrailing a rms. The PI"1OI'I rod 
in the po .... er Cy\in(Ief moves either 10 the right or 

lell &e<:O<ding 10 the steering wheel ellOfl all( 
vehicle speed. thereby sleeti"ll the rear wheels. 

lIig/1l1u",u,. 
c .. _~ 

10 -<I mm 

(.4 ".!' .. .l 
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MANUAL TRANSAXLE <FWD> 

GENERAL INFORMATION 
Tnert efe 2 typu~ of the F5M33 type trans2xle 
tn~ t 8fe ys&d ~s the transax le l or FWD (Front 
WMeel Ori~&I . 
A cable type fk.lor sh ift mtthod Is ysed for 
transa>de OOlllrol. 

SPECIFICATIONS 

,-
Tr""saxIe ro o:xlel 

"" Gear rltic (I'lumb9r of 11"'" ' ''''Ihl 

'" "'" ., 
•• , .. ,,-

Prirrlary retjuclion ratio Inumber of gel' teeth) 

o;ll9I""tiel g_ r.tio [r.urnbor of gel r teeth) 

S;leedomettf gea r r.we. o riveID< ive n 

These tren saxles afe oasieally the same as the 
conventioM I F5M33 bUl1h&re ere minor changes 
10 match them with the OUIPlJt Characteristics of 
the engine. 

l oon.SOHe I 0072-ooHC 

FS~33-2·SNVl1 I F5M33-2-SNZA 

5-speed const.m-mesn Cl!ble ewtroled type 

3.09(1 (3oIJI 11 
1.833 C33/1 eJ 
1.217 !28I23l 
0.889 tl4/271 
0.141 tr.v.l ll 
3.166 1381121 

1.208 129f241 

3.437!55/1e1 

"'" 
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SECllONAl VIEW 
F5M33 

1. Clut~~ l'toulIirtg 
2. In~t shoft 
3. Be"ing ,et.ina, 
4. lsI '~1Od gel ' 
5. 15t · 2nd syrcl>ronizer 
6. 2nd 'flM'I (leO' 

7. ltd 'Il"d V-
9 . 3rd . 4th $ynchronizer 
9 : 411'11peed gea' 
10. 51t15~BBd goo, 

"'==" - " 

11. Sth I~ IYnclvoolz&, 
12. R'''~lfle b,ake 
13. R .. , ~OVer 
I •. 5m speed int",mot<li.t' ge6I 
15, Im9lmedilte gear 
16, Oulput wit 
17. T' ...... I0""""" 
1 9. 0ifI.......,1iaI drive !1M' 
19. OiIf6fen~.1 

20 Dfaln ~ 

21-3 



21-4 MANUAL TRANSAXLE <FWD> - Ttansaxle Control 

TRANSAXLE CONTROL 
• There are vibration-prevention rubber pieces 

mounted on the transaKle sid!! of the shift 
cable and selector cable, and on the shift lever 
assembly side to prevent transmission of fine 
vibrations to the body, 

• The eye end on the shift lever assembly of the 
shift cable has a double structure, a 
combination of a resin bushing and rubber 
bushin~. and this not only provides smooth 
movement of the shift cable but also prevents 
transmission of vibration to the shift lever 
assembly, improving the shifting feel. 

Gro .. S6tllon I·B 

SMt le\le ' shaft Thru t wa'''r 

O. MOO" 

• A combination of a wave washer and thrust 
washer are used in the shift lever shaft of the 
shift lever assembly, and this I10t only reduces 
the looseness in the direction of the lever 
shalt but also elastical ly supports the shift 
cable on the cable bracket of th!! shift lever 
assembly, reducing shaking of the shift lever, 

• Shaking of the shift lever caused when 
accelerating and decelerating due to bent of 
the shift and selector cables is (edLJCed. 

Shilt '" " " ' ~' .. m.' 
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MANUAL TRANSAXLE <AWD> 

GENERAL INFORMATION 
The W5MGl type transax le is used as the 
transaxle for AWD IAII Wheel Drivel models_ 
The transaxle COIlt roi for AWD models is the same 
as for FWD models IRefer to page 21-4) . 

SPECIFICATIONS 

Items 

TrMs~xle model 

"'" Gear ratio (number of lI<'ar l .. ~thl 

'" ,,' 
" "" "" Roverse 

Pri mary reduction ratio lnumb!lr oj !learteethl 

Front differential ge~r ratio (number of gear teeth) 

Transf .. , ge"r ... 1;0 (numb&r of gear teettl) 

TOfQlJ" spl it r.t'" FronVRea, 

Speedometer gear ratio DriveIDriwn 

This W5MGl is a new type of transax le 
developed to match the large torque of the 6G72-
DOHC-T~rbo engine. 

Specnications 

W5MG1-O-FNBR 

5-speed oon$1Mt-mesh ceble corrtroled type 

3.071 143{141 
, ,739 (4lY23) 

1.103 (321291 
0.823 !<8{.34) 

0 .659 {31/47) 

3 .076 {.-o;13) 

1 .375 144/32) 

2.008(52/1 8) 

0.814 (nl27l 

.." 

27/36 
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SECTIONAL VIEW 
WSMG1 

1 Clutch housino 
2. 1st S\'l! 5:1 gear 
3. ht-2nd synchmnizar hI.tI 
4, 2nd speed gear 
5. Tr..,,..xloo cUe 
6. 3,d spe&d Qe~' 
7 , 3td-4lh "l'nchronize, hub 
8. 4th ep<Hld gear 
9. 5th 'PHd "". input shalt 
10. St~"""H oynch' ........ hub 
n . f\e¥_ 
12. Input ,"'-'1 <eUIi_ 
13. RoM!rse gear 

14. SIh~_ 
15. c.nter 511.11t 
Ie, V4Qoua cou~inO 
17. Center differeMi&I 
, 8. Revers .. idler QMI 
19, Fronl dilfo,oolial 
20 . T"n$'l..- driw n bevel g •• , 
21 . TrlltlSf ... drive bevel ge., 
22 . T'IIfISI.,. case 
23. FrOl'lI OlttplJ l $hell 
24. IM8ImDdiate shaft 
25. InpUt shalt 
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W5MGl 4WD TRANSAXLE 
The W5MGl is II 3-shall. full l ime 4WO lr~ns~xle 
tr.at is the same 8! t he W5M33. 

A shrinkage filting metnoo i5 used lor mount ing 
the bea.ings. gears arld slEleves. 

II I, not odV a p!3/1E11¥Y gear type differenti<ll wim 
..... center diffarential on the No. 3 shall used.. but 
IIso II vi~us QO\.Ipling acting as a differential 
imiter tr.at i!. built into the front ~d rear output 
ahalts. 

A double·mesh preventil)ll de~ice using an 
intet1od. plate and a revefs(! mi$-Shilt prevention 
device u.,;r,g II stoppllr plett are adopted in tile 
shilt control system. 
The construction and operation of the double­
mash pre~ention de~i ca and re~ers e mis-shift 
prevention deYioo are basically the same 8S on the 
W5M33. 

The gee. meshing method is a const~nt·mes h 
method als.o ui>eO fo. ' lIYerse. 
The fBlo'(!fSa idlef gear i!. on the .ear co_. 
A. double--wne synchronizer is used lor 15t speed 
and 2nd speed for I~OYOO :!.hIli feeling. 

PLANETARY GEAR TYPE CENTER DIFFERENTIAL 

ca,,;,,, 

The center differential has the construction shown in Ihe 
ligure aoolle. EIfld is made up 01 the difflH"ential C/ls.8 (i!'llegral 
pan 01 ring gear!. outer pinions (3 pc.1. ,nner pillions (3 PC.f. 
canitr. sun gear, front output shaft, cent8f shall and '''seous 
couplir,g. 
Drrve !cree irIPut from the OI.rtsida 01 the differenti&! casa is 
Transmitted 10 the OUler pinions ar'ld iMer pinions by the ring 
gear on the ;"'side of the cass, from lhere is distributed to the 
sun gur and camer \0 be transmitted to the Iront output 
shaft and center shalt. 

Furth&lmcre. since mer. is iI Yisc<lus coupling built in this 
cent!;tl" diflerenti<ll. when II ro!~ l ional speed difference arllles 
between the Iroot outp!.l\ shafl and center shaft, differenlia l 
<XII1lrol torqlJ(l is redistributed according to thaI dii1e/ence so 
\t1attnt ideal dM bee i$ always rmlntained. 
In addition, ur>eq,,~1 tOfque distribution is ui>eO in this center 
diflerential. 
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, ~ 

" Ring 11"'" s..n (/HI _ .. 
11;"11 _, ., ... -

" 
, 

I ' 

" " J 
" --

The dislributiono/the drive force 10 Iha carrier and sun gear 
;1\8 planetary {lear type differential is Qe\8rmined by the 
number of teeth on the ring gear aod sun OM', 
Here i:s the fig~re 01 the V1Mocity dia~am if the numbel" 01 
teet!> 0<1 the ring ge.!ll is Zr and the numl)er of teeth on tI1, 
suo Qear is Zs. 
The carrier is cons idered 10 be f ixed, the ring gear and sun 
(JIM! revolve in the same direction, and the sun gear rotates 
Zr/ls for one rO\8\ion of Ihe ring gear. The figure on lhe lilt! 
shOW's the velOCity difgram i<;M" such ~ case. 

According to the v.loeily diagram. the ,esul! is '$ follows if 
we con5ider a Si ale of b/llance WIth the ring gur in tIM! 
centef when the illig gear and sun geaf rotate al the 5~mu 
speed. 

If ., Ring gear input tarquB 
H, StJ/l gear output torqoo Ifront OU!>lul) 
k Carrier output torqo..re (rear oulpo.rl) 

T." 
'" T, .. T( +1$ 

• , -"" Te x Is a ZsJ 
From (1) and (2) 
Ts = Zs>: Tr 
Tc~ (lr-Z$l~Tf 

.T, 

T$: Tc .. Zs: Zr - Zs .. Front: Rear 
With the W5MG1, Z, .. 60 and Zs .. 27, SO Z, - Zs .. 33. 
Front : Rear .. 27 : 33 " 45 : 55. 
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DOUBLE-CONE SYNCHRONIZER 

The doLJble-<Xlne synchronizer used for 1st speed 
and 2nd speed are made up, as shown in the 
figure above, of the speed gear, clutch gear 
Iwelded to the speed gear), inner cone, 
synchronizer ring, outer cone, synchronizer hub, 
synchronizer sleeve, synchronizer Key, etc. 
The inner cone tOUChes liner of the synchronizer 
irmer surface at the outer cone surface and is 
coupled to the outer cone by the projectons (3 
location'S) on the synchronizer hub. 
The synchronizer ring touches the inner cone and 
outer cone at the inner surface liner and outer 
surface liner respectively, and is coupled with the 

clutc~ gear by the projections (6 Iocationsl on the 
speed gear. 
The outer cone touches the outer surface liner of 
the synchronizer ring at the inside cone surface 
and is coupled to the synchronizer hub by the 
projections (3 locations) on the outer circumfer­
ence. 
In other words, the inner cone and outer cone 
become one unit with the synchronizer hub and 
rotate, and tha synchronizer ring becomes one 
unit with the speed gear and rotates as they touch 
each other. 

When the shift lever is moved toward 1st speed, the shift 
fork moves the synchroniler sleeve to the left. 
At this time, since the ball in the syochronizer key is pressed 
into the groove of the synchronizer sleeve by the sprillQ, the 
synchronizer sleeve and key are joined and move to the left. 
As a result, the outer cone is pressed to the left, friction 
torque is generated between the synchronizer ring and outer 
cone and inner cone, and the 1st speed gear and 
synchronizer hub (intermediate shaft) begin to synchronize, 

Then, when the -shift fork moves to the left, the synchronizer 
sleeve pushes the synchronizer key spring tight. crosses 
over the synchronizer key and moves to the left, 
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Then the chamfer of the outer cone spline 800 the chamfer 
of t he synchronizer sleeve sp line come in contact. 
As a result of th is contact a major pushing force is generated 
in the outer cone, the f riction torque betw9!1n the 
synchronizer ring and outer cone and inner cone increases, 
aoo thlln the difference in rotational speed of t tle lSI speed 
gear arld the synchronizer hub disappears. 

Under these cond itions, since the synchronizer sleeve i~ 
pressed 10 the left, the synchronizer sleeve spline and outer 
cone splirle mesh. 

Also. when the synchronizer sleeve moves 10 the left, the 
synchronizer sleeve sp line chamfer comes in contact with 
the clutch gear spl ine chamfer 01 the 1 sl speed gear, and 
then the Clutch gear sp line and synchronizer sleeve spine 
mesh to complete the shift 10 1st speed, 
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AUTOMATIC TRANSAXLE 
GENERAL INFORMATION 
The F4A33 type automatic·transaxle is used as the 
automatic transaxle. The F4A33 is basical ly a 
successor to the power tra in of the F4A2 
automatic transaxle but ea<:h part has been greatly 
strengthened to make it a newly designed 
transaxle w ith performance to match the high 

SPECIFICATIONS 

Items 

Transexle model 

Torque convener 

'''''' 
Stall torque ratio 

Transaxle 

''''" G ... r rotio 

'" '''' 
'" ". 
Reverse 

Pri mary .... ductioo ratio 
Oifferentill l gear ratio 
Clutch 

", .. 
Manual control type 
Sh ih pan"", type 

Shih control 
Pressure control 
Damper clutch control 
Self-<jiagnosis function 
SpeOOometor gear ratio 

output engine. 
The transaxle uses a cable type floor shift method. 
Furthermore. it has an NT safety-lock system and 
NT shift locK release device for improved safety 
and re liability. 

6Gn--DOl-l C 6Gn·SOHC 

F4A33-t·MNN2 F4A33-1-MNNt 

3..,lemenl. t-mogo. 3..,Io"""'nt, l -stal.l". 
2-phaSlt witl1 damper 2-phase with d!lmper 
clutch "''''' 1.70 '.00 

+Speed forward. t~e>d """,r5e 

2.55 t 
lASS 

' '''''' 0.6135 
2.176 
1.228 

3.222 
Multiple di$C type 3-set. sprag type H'e! 
Multiple disc type H,et. bond type l-se1 
P-fI·N-[)"2·L (Io""r typel with overdrive SW 

Two-mocle type 
Eloc1ronic control type 
Eloc1ronic control type 

Electronic control type 
Adopted 

"'" 
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SECTIONAL VIEW 

'4>" 

1. Damper clutch 
2. Torque co~"erter 
3. Oil pump 
4. Front clutch 
5. Kick.oown brake 
6. Rear clutch 
7. Low/reverse !>rake 
8. PiI!netary ~ar set 
9. Transfer idler gear 

10. Rear ()(MI' 

11. Input shaft 
12. T ,ens!e' drive gear 
13. End clutch 
14. Trnnsfer sMaft 
15. T,ansaxia caso 
16. Diff .. rent;. 1 

lfA05.w 
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TRANSAXLE CONTROL 
In order to prevent slJdden starts due to improper 
operation of the selector lever, the re is not only an 
Nr safety-loc~ ~ystem (~ey interlock device and 
sh iiliock device) but also an AfT shilt loc~ release 
mechanism to operate the selector lav(Ir even if 
the shift lock cab la is broken. 
Furthermore, there are vib ration-prevention 

KEY INTERI.OCK DEVICE 

rubber pieces on the mount ing part on the 
transaxle side of the transaxle control cable aoo 
dynamic damper and vibration-prevention rubber 
pieces on the mount irlg part on the sal ector lever 
assembly side to prevent transmission of fine 
vibrations 10 the vehicle body. 

REVEASE IA) POSITION WARNINO DINICE 

SHIFT l OCI( OEVICE 
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All SAFETY ·LOCK SYSTEM 
SHIFT LOCK DEVICE 
The selector lever cannot be movoo out of tno 'P' 
position to any other position unless the brake 
pedal is depressed. 

key is pulled out, the selector lever cannot be 
moved out of the "P" position to any other position 
even if the brake pedal is depressed. 

If the ignition key is in the LOCK position or if tno 

/'." pe<lJI l;'" moch..,i.m 

-

Wh.~ oIIHtlng from positions otII .. 
.... n -I'" pooItion 10 'P" positlOil 

~:::::.::'~ '" 
f-~ 

(1) When the b'Alke pedal is not dap.ened lselecto. 
lev., Is in ~I'" position) 
The lock pin in lock cam B prevents the rotation of lOCK 
cam A. restricting the movement of the detent pin. As a 
result, the pushbutton of the selector lever cannot be 
depressed and the selector lever cannot be moved from 
the 'P' position to any other position_ 

12) When the brake padal is depressed Iselector lever is 
in "I'" poaitionl 
CD The inner cable of the shift lock cable uses the brake 

pedal link mechanism to pull and lock cam B turns 
(arrow CD) counterclockwise, releasing the ,estria-. 
tion on lock cam A. 

@' When the selector lever pushbutton is pressed with 
the restriction on lock cam A released, the detent pin 
can move down (arrow ®I and the selector lever 
can be moved from the 'P' position to any other 
position. 

(3) Whan shifting from positions othllr tluon -P­
position to .p" position 
CD Lock cam A is maintained in the cOlldition shown in 

the figure. Also, since the lock pin in lod cam B 
interferes with lock cam A, lock cam B is turned 
coonterclockwise and held there, there is no need to 
depress the brake padal. 

® If the selector lever is moved to the 'PO position and 
your finger removed from the pushbutton, the 
detent pin turns lock cam A (arrow CDI and moves 
up. Then. lock cam B i$ turned clockwise by the 
return spring and restrains lock cam A. 
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KEY INTERLOCK DEVICE 
If the selector lever is not in the 'P' position, the 
~ey canoot be turned to the LOCK position and 
removed. 

, 

--

Key coMOt b ••• ",_ 

into'iock coble 

(1) When the Ignition key is in the LOCK 
position or pulled out 
The cam lever meshes with the projection on 
thf! revolving cam inside the ignition Key 
cyhnder to restrict m<wement of the slide lever 
that is connected with the cam lever. As ~ 
result. since turning of lock cam A is restricted 
and movement of the detent pin is hindered. 
the selector lever pushbutton cannot be 
depressed and the selector lever cannot be 
moved to any position other than the .p. 
position. 
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--, 

(21 When the ignition key is in IIny position 
but LOCK position (Hlector leve. i$ in "P~ 
position) 
Ttl ... projection on the revolvir\g com inside the 
ignition key cylinder is in a position where it 
does nat hinder movement of the cam lever 
and Ina restriction of the slid", lever cormected 
with the cam lever is released. As a result, 
when the pushbutton of the selector lever is 
pressed, lock cam A is turned clockwise and 
the detent pin moves down. 
As a result, the selector lever can be moved to 
any position other than the'P' position. 
NOTE 
While the brake pedale is not depressed, the 
selector lever cannot be moved to any position 
other than the -P' position even if the i(jnition 
key is not in thfJ LOCK position. (refer to the 
section of SHIFT LOCK DEVICE,) 

(3) When the Ignition Key is Pulled Out 
ISelector lever is e position other than "P" 
posllton) 
Lock cam A turns clockwise as shown in the 
figure and staYs there. 
As a result, the key interlock cable is cau~ht on 
lock cam A and the cam lever inside the 
ignition key cylinder is turned 
counterclockwise (it is in the removed section 
of the re'iOlving cam). 
Consaquently, even if one tries to turn the 
ignition key to the LOCK position, the ignition 
key only turns to the ACC position since 
movement of the revolving cam is restricted 
by the cam lever and the key cannot be pulled 
M 

(Selector lever is in "P" position) 
The slide lever inside the ignition key cyliflder 
is p!.Jshed in the direction of the arrow by the 
key interlock cable and the cam le~er turned 
clockwise. As a result. the re~ol~ing cam 
removes any restriction to the rotation of the 
cam lever so it turns freely and the ignITion key 
can be turned to the LOCK position and can be 
removed. 
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REVERSE IR) POSmON WARNING DEVICE 
The raverse (R) poSition w~rni ng devica consists 
of an inhibitor S"";tch to detect the position of the 
selector lever and an alarm buzzer mounted near 
the center console. 
If the se lector lever is moved to the R posit ion 

lapprox. 0.3 sec. or morel when the ignition switch 
is ON. the buzzer sounds (approx. 0.7 sec. 
intervals) to inform the driver that the selector 
lever is in the R position. 

AfT SHIFT LOCK RELEASE MECHANISM 
The shift lock device i ~ automatically re le8sed 
when the shift lock cable is broken. 
When the sh ift lock cable is broken. lock cam B is 
turned clockwise by the return spring. and the 
restiiction on lock cam A which is restricted by the 

ere,," 'I'" lin, mechaniom 

lock pin in lock cam B is releaSed. 
As a result. when the se lector lever pushbutton is 
pressed. the detent pin moves down and the 
selector lever can be move to positions other than 
the 'P' position. 

, 
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TRANSAXLE MECHANISM 
GENERAL DESCRIPTION 
The F4A33 not only has reinforced and enlarged 
gears, changes in the shaft layout becouse of this 
and an increase in transaxle torque capacity 

compared to the F4A2 line, but quietness has also 
been improved by improving gear precision, etc. 

TfA0578 

-, 

TORQUE CONVERTER 
There are 2 types of torque converters for the 3.0 liter DOHC 
engine and 3.0 liter SOHC engine. Not only has the nominal 
diameter been increased to match the increase in transaxle 
capacity, but also considerations are made to match it with 
the engine and to determine the best torque capacity and 
stall torque ratio in order to improve starting response and 
fuel consumption. 

Furthermore, a damper spring is put in the damper clutch for 
a smooth drivinl;l feeling. The amount of slipping of the 
torque converter has been reduced for a further reduction in 
fuel consumption. 

TRANSAXLE CASE 
Not only has the layout oj the shafts been chMged as shown 
in the figure on the left because 01 the enlargement of the 
gears inside the transaxle, but the converter housing and 
transaxle case have also been made into one unit to improve 
the rig idity of the transaxle case. 

PARKING MECHANISM 
In order to reduce the force n&eded to move the selector 
lever, a needle bearing is used in the manual control shaft 
bearing. At the same time, the parking sprag rod cam is 
changed to a roller to reduce the force retired to release the 
parking brake when the vehicle is stopped on an incline. 
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POWER TRAIN 

The F4A33 power train has been changed in the 
following ways compared to the F4A23. 
1. Front Cluwh 

The diameter of the front clutch disc has been 
increased and the number of disc plates 
changed from three to four. 

2. Rear Clutch 
The diameter of the rear clutch piston and disc 
have been increased and the disc plates 
changed from three to five. 
Furthermore, the piston return spring has 
been changed from a cone spring type to a 
type using a compact coil spring. 

3. End ClutQh 
The shape of the end clutch retainer has been 
changed. 

4. Low/reverse Brake 
The diameter of the low/reverse brake piston 
and disc have been increased. 

5. Kick-down Brake 
The diameter and width of the ~ick-down 
brake band have been incrwsed. 
The kic~·down servo piston has also been 
enlarged. 

6. Planetery Gear Set and One-way Clutch 
Pinion gear strength. carrier rigidity and one­
way clutch capacity have been increased and 
the planetary gear sat has been changed into a 
type to match high tOfQOJe. 

7. Output Flange, Annulus Guar, Transfer 
Drive Gear 
Gear diameter and bearings have been 
enlarged and the bearings are press fitted to 
the transfer drive ~ear. 

8. Idler Gear 
Changes have been made in the method of 
tightening the thru bolt in the idler gear shaft. 
The pre-load of the idler gear bearing is now 
automatically determined by mutual contact 
with the bearing inner raCB. 
The bearing outer race and idler gear are fixed 
with snap ring inside the idler gear and cannot 
be removed. 
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I 0 . .. 9 . Transfer Shaft 
The tr~nsfer shaft and transfer drillen gear are arle unit 
and thera ara bearings on both ends. The structure is 
sllCh that they are supponed by the transaxle case and 
output bearing retainer. As a resu lt. adjustment of the 
transfer shaft pre-load is easy. 

HVDRAULIC PRESSURE TEST PORT 
A hydraulk: pressure pan for the hydraulic pressure test has 
been added aoo the pan position has baen changed. 
Also. the name of part pressure is embossed an some 
pressure ports as an abbrevi~tion. 

"'. ~ ~ssure name Embo$:'~ , Kick..oown S6(v(). 6ssu re , ~~wn se(V() rele.~~ure " , essure eo 
(j) Damper clutch release I"essure oe 

(torque convener Dre$sure) , 0 rdutch rass .... e " 
t Rear dJtG~s~ure ec 

Front cioJtch enure " End clutc~ssure '00. , Low/re>'erso t>ral:e ossure '00. 

DIPSTICK 
The shape of the dipstick has been reconsidered to prellent 
any error in measurement duEt to interference w ith the oil 
filler tube. 

OIL PUMP 
The ail pump has also been enlarged to match the bigger 
tlansaxle, and pump discharge capacity has been improved 
by about 20%. 
The ail pump is the same trocho id type as used formerly and 
uses an engine direct drille system. 
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TRANSAXLE CONTROL IHYDRAULIC AND ELECTRONIC) 
HYDRAULIC CONTROL SYSTEM 
The hydraulic '~trol system in lhoe F'A33 is the 
same as osod with the f4A2 line but Ihe hydraulil; 
line hu been partially changed, the SlandElrd 
hydraulic pressure revlewad, ate. 10 usure 
op-Bratior> and reduce lIl>ClUat ions in hydraulic 

preasure 
ThIs is an explanation of the operation of lhoe 
reducing valve and ..... 0 con l ro] waive Ihal are 
ehanped in the oil pressure line. 

TfOOO)6 

If..,03:lS 

REDUCING VALYf 

(1) Line prnsure from the No.1 port run$ OOlween redvci!!!! 
valve CD land!lr"ld @ land. fTne areas of <D land and r.gJ 
land ltI"e equal.) When the line pressure 811he No. 1 ~ 
rises. the hydraulic pressure belween ill land and <Ii 
land also ri$l!.. 
Then, hydra",l;c pressura on the leI! side 01 lhe <D land 
also ri$ls. (NII"COfneS the foo:e of the spring and move! 
the W8/v$ to the right 

I2l When the VII!Ye moves 10 the right. CD land closes No. 1 
port and. al the same lime. ® land opens Ihe exha",sl 
pori 10 ex""usl the f luid. As a result. the hydraulil; 
prnsur. tl4Itween <D land and @ land falls and Ihe 
hydraulil; pressure lunning to the <D land left side also 
fah. 

ClI When the hydra",lic preSSUfe on the <D land left side 
1,1Is. the VIlIvfI is moved 10 the lell by the lorce 01 the 
sprrng. As, resull. G) land opens No. 1 lJQI1 $fl(!, .1 the 
same time, ® ood closes the exhaust lJQI1 eod hydra,.rlie 
pressure blllween G) land and @ land rises. 

14) Tha reduCing valve is mai n t~ i ned in II j)()sil ~n 01 
&Q\Jilibrium wilen conditions in steps 111 - 131 e~i sl (in 
other words. It a point balancing ttle sprino and the 
i>ydl"lulic pressure on me No. 1 po<"! pressure "de). &r'Id • 
conslant pte5S<Jre (reduciog pressu .. ) lower tt>an li ... e 
~e$&Ule ,8 SIKlt from No. 231)011. 
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... D CONTROL VALVE 

f o ..,ih cont"""""'" 
t 

"""" ... ..-

l eu, f ron •• " . 
"""~ ..... , 

m ......". ... in .... ul ... 1 IN), the N-O COfllfoi Y!IIYe receive~ lin. 
pressu ... 10 No. 1 port /lorn lhe manual COfltroi valve and 
is p(essed !g the lell acconl ing 10 the diflefenoe in "$a 
01 @ and (,!/ land. 

(2] 'Nne ... shifting from N-D, No.5 pori in the mal'llJll control 
valve opens, 1M line p re ss~ re is fe d to N·D control 
vaNe'S No. 6 pOrt al'ld the pressure COI'Itroi Valve. At the 
!lime time, Ihe pressure conlJol solenoid vetve starts 
duty control and hyclrallic pressure fed to l he lI'e5sure 
control valve is adjusled al'ld led 10 N-O control vahle's 
No. 10 POrt. 
AI this tlmoe, hydraulic lI'essure IS elso Ie<! to the clled. 
baII l;ne and the check ball m(MI! to cut oft the 011 line. 
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ELECTRONIC CONTROL SYSTEM 

(3) Line pressure that entered the N-D control valve's No. 5 
port exits No_ lOa port and is fed to the kick-down brake 
vi ~ the 1-2 shift valve. Also, pressure control pressure at 
No. 10 port is reduced by control of the pressure control 
valve and is fed to the rear clutch from No 5c port via the 
rear clutch exhaust valve. 
As a resuit when shifting from N - D. the ~ick-down brake 
operates a little laster than the rear clutch to reduce 
shock when sifting from N - D. 

(4) When hydraulic pressure is supplied to the rear clutch, at 
the same time hydraulic pressure goes to No_ 5c port on 
the N-O control valve left side and to the check ball line, it 
works to push CD land to the right to move the N-D 
control valve to the right. 

(5j As ~ result. the oil line is changed, No. 5 port line 
pressure is fed 10 the rear clutch, and pressure control 
pressure via the pressure control valve is fed to the kick­
down brake. 
When th is sequ81"lCe is completed. the pressure control 
solenoid valve moves to D-range crl!(!p control. 

The electronic- control system is basica lly the 
same as in the F4A2 line but all controlS have 
been improved by increasing the number of 

sensors and improving the performan.:e of the 
control unit. 

DAMPER CLUTCH CONTROL 
As has been explained before IRefer to page 21-18L a 
damper spring is built into the damper clutch to absorb 
torque variation in the damper clutch itself. 
The operating conditions and operating rallge of the damper 
clutch are about the same as for the F4A2 line, and the 
operating range is as shown in the figure on tha left. 

HYDRAULIC PRESSURE CONTROL DURING SHIFTING 
In order to make possible smoother speed changes, not only 
has direct detection of the revo lutions of the transaxle output 
shaft been made possible but also the following two controls 
have been added to hydraulic pressure control during speed 
ch~llges . 
(1) Transax(e input torque feedback control <OOHC models 

only) 
(2) Engine and Iransaxle total control <OOHC models only> 
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E...,."ple of 1 --> 2 pow ... ON up·.hiftin~ 

,.0" ,,-, --

~" ratio "" !! ~og<> I I 

FoOOboc< 
cootrol 

, .. , ,." 
,"-- '"'" -.. 
,~--

,. -­~ -

Retord 

-­~~. ""' ... -- -

----- Normal control 
_________ Totol coouol 

(1) Transaxle input torque feedback control <DOHC 
models onlv> 
Pressure control solenoid valve control duty feedbad is 
controlled so it matches the torget value set for the 
transaxie input torque at the time of speed charlges. 
Ideal transaxle input torque changes are obtained at the 
time of shift chanQes by detecting transaxle input torque 
(speed change ratio of torque converter turbil1e), lowering 
(raising control duty) pressure when it seems transaxle 
input torque is becoming high, and again raising hydraulic 
pressure when it soems traMS8xle input torque is going to 
fall (Iowerirlg control duty). 
In this way, transaxle input torque variations can ba 
smoothed out and smooth shift changes with less shock 
Cln be realized. 

(2} Engine and transaxle tote' control <DOHC modate 
only> 
In order to reduce torque variations on the transaxle 
output shaft at the time of shilt change, engine spark 
timing is ,etarded to match the transaxle shift change and 
momentarily lowering the engine output torque 
Itransaxle input torqoo). 
In an automatic transmission, variations occur in { he 
output shaft torque due to the interaction between the 
clutch and brake alld this appears as shift change shock. 
With the present transaxle. a retard signal is sent to the 
engine which is the source of the torque at the time of 
vari8tions in the output shaft torque that is the couse of 
shocks, and the engine output torque is reduced. 
As ~ rijsu lt, output shaft torque variations are reduced alld 
shift ch~nga shoc~s are reduced. 
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Engino 
s,*" liming ,- Torquer.~ Tf1Insaxj. ... 

control ""~ ""IUE!$1 signal CO<'Itroi UM Tron •• "" • • ocUlion 
CooI.n, ~ '". PeS ... d<iw: dutoi 
ierrrPflra1ur. -. _ure OO<'l'r<H 

""" o:t l hill chanll'l 
Bottery ,- control '-- SMtdlongo 

rorodl'ion d!mr conditio" <loti 
~ .... 

F.ifc.1f& ~lion lpermttl TPS opening 
signol Spar\'. liming Input " .. It "P"d ..... """,d request -

condition., ""'" "",""'" 
• 0 speed, etC . 

Tl!ffi'linal 
Communication line ""me 

Commurlicetion Terminal 
Convnunice1ion contents " dirac:tion voltage 

W 
~r< timiog retard r.cjutst 

From ttln_1e 10 " , Tcrq"" reduced mquaM oig~1 eogi"" 

" 
$park timing retard request 

"" 
" 

During $par\'. timirog retard 
Torque red...:ed execution (permit) 8><1!C!Jt ion 

H. signal From er>glne to 
eN Spo,lrk t iming retard rejection ,f1I1IUI.ie 

rofil pul.a Spari:.limiog ralllrd allowed 
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TRANSAXLE CONTROL UNIT 
The connector is a 42·p in type to match the 
increase in sensor inputs. 

tOl . Damper clutch control sol, r>Oid Vl'Ilve 
t02 . Shift control solenoid valve A 
t 03. 
t04. Powar sourca 
105. Ground 
106. Pressure control solenoid valve 
107. Shift cootrol solenoid valve B 
106. E"9ine control ~ nit communication signa l 

<DOHe model on",> 
109. Power ,ource 
110. Ground 
1. Ground , 
3. Accelerator switch , 
5. Dia\loosis output terminl l 
6. A~ condition er relay ' i9"l'1 
7. En";ne control un~ communic~tion signal 

<OOHC model only> 
8. Diagno' is control tarmiMI 
9. E"IIino control unil cornm~nic.tion signel 

<DOHC model on",~ 
10. Pow..r source (b-ack-up) 
11 . IOck-oown servo switch 
12. tdl~ switch 

" 

The assignment of the 42·pin type connector is 
shown be low. 

TfA0360 

51 . Inhibitor .witch IPI 
52. Inhibitor switch (RI 
53. Inhibitor switch INI 
54. InhibitlX switch 101 
55. Inhibitor sw itch 121 
56. Inhibitor switch III 
57. Overdrivo switch 
58. P~lso generator B 
59. P~ lse generator B 
60. P~ lse generator A 
6 1. Pu lso generator A 
62. Ground 
63. Ignition pu lse 
64. Power mode . ignal 

14. Oil temper.tun. sensor (low temp'l~tur. side) 
15. OiltempelltUie sensor (rogh temperat~re side) 
16. Throttle position sensor 
17. $en$or \Iround 
lB. Vehicle speed reed switch 
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SELF-DIAGNOSIS SYSTEM 

PULSE GENERATOR 
The moontirJg position for pulse generator A is on the end 
clutch r;over and it detects revolutions of the output shaft 
from the projections 125) on the outside circumference of the 
and clutch retainer, 
Pulse generator B is mounted on the transaxle C<lSe and 
detects revolutions of the output shaft by the-transfer drive 
gear teeth (35 teeth) . 
As a result, revolutions of the input and output shafts can be 
detected directly, 
The pulse ~enerator body is the same as before. 

OIL TEMPERATURE SENSOR 
The F4A2 line oil temperature sensor was a sensor thot 
mainly detected oil temperature in the low temperature 
range 1- 20 to SO"C 1-4 to 175"F)) Now an oil temperature 
sensor for the high oil temperature range has been added 
and it is one unit with the oil temperature sensor for the low 
oil temperature range. 
As a result , the range for detecting oil temperature has been 
exparJded, improving reliabil ity of oil pressure control in the 
high temperature ranoe, 
The connector is changed to a 3·pin type to match this 
change, 

INHIBITOR SWITCH 
The contact point is on one side and the radius of the contsct 
point has been enlarged. 
As a result, the positioning precision of the contact point has 
been improved and, as mentioned previously, not only has 
the parking mechanism been improved Irefer to page 21-181 
but the reliobility of the inhibitor swi tch has also bean 
improved. 

KICK·DOWN SERVO SWITCH 
The diameter of the switch has been made larger to match 
the enlargement in the diameter of the kick-down servo 
piston. Also, the r;onnector is changed from a 3-pin type to a 
1-pin type. 

The function of the transaxle control unit has been 
improved and the diagnosis function reviewed. 
The following are the main challQes. 

challQed from three to one, 
al The code Nos. for self-diagnosis and fail-safe 

have been changed. 
i3I Self-diagnosis and fail·safe items have been 

added. 
(1) The number of memory items for the same 

item for self-diagnosis and fail-safe have been 
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Diagnosis Fund lon Chrt 

It8m SoIf-diallOO,"S F.il-SIIfe 

Code No. coo.. No. 

Out>'Ut. 100 me>eh " Out>'Ut. too ,t1l6 " Throttle fIOs~ion sensor Sensor troot>le. A ·ustrnem trouble " Ad;ustmem trout>le " Open·circuiled senSOJ" wi re on low lempefalura 

"" " 
Qil larnperaluro sa",,,,r Short-<Jimuitoo sensor wiro 00 high tomperatur. " "" Open·drcuited sensor wira on high tempe",ture -

si<:le or short-<:~cu ited ,ensor wife 00 low n 
1IIn1jlIIIatllfll sid .. 

Kick-down sel"110 switch 
Open circuit " Short circuit " Spar~ signal Open circuit " Aoc ..... r.ror switch Open circuit. . dju$\ment trouble " Pulse lI"""ratOl" A Open circuit " "' Puise generatOl" B Open circuit " "' 

SC""' Open circuit " " Short cirCuit " 
SCSY-B 

Open cjrcuit " .. 
Short circuit M 

eo", Open circuit " " Short ci rcuit " Open eirrut " DCCSV Short circuit " -
~tem trouble " " 1st spetid 

Gear sh ift does 001 2nd speed " " finished 
3rd spood " 4th spood ,. 

Slow speed g&ar command when drM"I/ al high speed 
No OU1>'Ut Nooutpul 

Computer trouble 

Short circu it oItOl"Cp.Je reduction request signl' l wire or brol<en torque "' reductil)r"l exec<.llion (permitl signal wire 

Open circuit torClUS reduction request signal w~e "' Short circuit oItOl"Cp.Je reduction execution (permit) signal wire "' 
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22·2 WHEELS AND TIRES - Wheel • • nd Tires 

WHEELS AND nRES 
SPECIFtcATlONS 

"~ 
~ .. 

TO' •• ilt --W"u! sa. 
Amcu>1 of ...nee! offuM 

TIf6 n'lation PllISSU"e ,-
"", 

Sptr. wI'Ie~ 
r.e silt 
WhNl sino 
Amount of ~I off.et 

Tore "'fllt"'" p""' ...... 

mmijnJ 
~P. (psi) 

mm lin 1 
1<Pa (poi) 

so", OOHC-Non-T~,oo 

2O~5R15 93H 225;5SR1693V 

Alumi l'lUm type Aluminum typfI 

15 K 6.5 JJ 16 x 8JJ 
4611 .111 "" .. 
'00"" "",,, 
180(261 ,"''''" 
1125'90D18 T125{90D16 

16 x 4T 16 x 41 
4611 .11! 46 \1.6) 

"'.., 4ZO (SOl 

... ", 
OOHC- 1...00 

24~4$ZRH 

Alum ino..rn IyptI 

\7 x 8.5JJ 

~\1.81 

220(321 
200ll9l 

T135.'90016 
16 x 4T 

4611 .8) 

'" "'" 
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BODY - Main Body 23A-3 

BODY SHELL 
HEADLIGHT SUPPORT 
A strllCture as Shown below is used with the I~rge 
soft f~scia which consists of the front bumper, 
ski rt panel and header parlel molded into one unit. 

0) A large aoo very rigid front eoo upper bar is 
used. 

Front <>nd ~,;;, ., 

DASH PANEL 
The dash panel is not 8 double-wailed strllCture 
consisting of !hlt d~sh panel and dash panel 
reinforcement as in former models but is made 

REAR END PANEL 
The rear end panel is mounted on the outside of 
rear light housings so the panel replacing work 
becomes easier. 

fie., I¢t ,'."~ 

Reor &r"I<l p"",,1 

Furthermore, the hood latch bracket has a 
closed cross section to improve strength. 

(2) A large headlight housing is used to improve 
stferJgth. 

Hood latch brocket ." .. 14 

from a single thiCK pl~te. The engine 
companment has effectively expanded while 
preserving rigidity. 

-

", .. " 



23A·4 BODY - Main Body 

FRONT FlOOR 
A double-floor structure is adopted and this not 
only improves rigidity but also reduces air 
resistance because of the flatn9ss of the floor' s 
bottom surface. 

11) A very rigid, double-layer floor is used w ith a 
front floor sidamemher on the upper surface 
of the front flO<Jr and also a front lloor upper 
p<lool on lop. 

DOOR 
A pipe type side impact bar has been adopted. 

(2) There is large, integrated bockbone 
reinforcement on the upper surface 01 the 
front floor to improve rigidity. 

t3l The numbar of beads in the front lloor pan are 
rOO<.tCed to make the bottom surface of the 
floor flaL 

>If 001. 

F,.,." floor .ide .01, innoor 

Backbone reinf<o'c&mOllt 

Front floor upper po",,1 

F,,,,.! floor .idememb/:, 

F,oo' floor pon ,,_. 

Side impoct "", 

.. .. ,,,,, 
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PAINT 
• Eight moootor>e colo:>r$ . rt available lor the 

txt'rior to enllancu tht rOUMlness 01 the 
121 Tinttd P8lIrltonu paint ... )(uteoi Red tR25J 

intrOduced - . • Tht follOwing new painting teclmiques are 
G 3-Co.llt pe~r1 1000 paint ... Ga~~y White 

(W751 introduced 

~"' . 
III 3·co~ t hi ~ h·lust9r coating ... Super Pure 

White (W201 introduced 

SPECIFICATIONS 

HOM HIg ............ eo.ting 

For tIlll 10f! eo&tinQ. I cIea< layaf is formed on thoe co.tin~ 
~rla<;e by mox,r'>Q a tlur component of low surla<:e tension 
with the pa int, so the amoont of point becomu graduBl ty 
IIreater clOser to the second coalillg. The second coating 
improves Ihe flow perlorrmllCfl of the top coating before the 
film hardens. Ihus also improving the smoothness of the top 
coatifig . 
Note thst m a seco.ld COIItiflg is the IjlJlfOJdlTl81.8 coIof of the 
l op coal ing, because the top coating is MfTli.trtflspaf8f1L 
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C~r I' ),&r 

, 
T,,",mittod light 

, 

Tinted PQrl P.int 
This is a colored inorganic OOlTlpot.Jnd coated on the surface 
of the mica powder whi;;h is cooled wit h titanium dioxide 
arid then this is mixed in the color base. The color blend is 
determined by the combination of the colored inorganic 
compourJd and the blending of the mica powder which 
becomes the 005e. For Kutan; Red (R251. a strong reddish 
iron oxide is coaled OIl the wh ite based mica powder. 

3-Coat Pearl Tone Paint 
The top coat consists of three I~yers . the color base, mica 
base and clear layer, and mica powder coated with titanium 
dioxide is scattered on the mica base. The color tone is a 
C<lmbination of this mica b<lse and 00101" base so ttle paint 
brin ~s out the pearly luster by the complex raflection on the 
mica base. 



BODY - Air Pre$Sure Noise Reduction 

AIR PRESSURE NOISE REDUCTION 
FLUSH SURFACE 

23A·7 

Measures were taken to improve the feeling of 
quality and to reduce air resistance and air noise 
by making all parts matched with flush suriace. 
Furthermore, indentations of the vehicle 

underbody have been dr!stically reduced 10 
improve the air pressure effect by regulating the 
flow under the lloor 

'"0". 

,., .... 
"'0'" 

' .... '. 

",_. 

comportment 

FrOM b\Jmper 

,.'0"' 
NOTE 
. , Air flow 



23A-8 BODY - Air Pressure Noise Reduction I Doors 

FULL GLASS CATCH 
Since the door glass is sucked out bV the vacuum 
caused by air flow when driving at high speed, a 
ful l glass catch is mounted to the weather-strip 
holdElr in order \0 press the door glas$ in place. 

DOORS 
DOOR PANEL 
A sash loS$ door is used. Furthermore. rigidity of 
the outs ide panel is improved by efficiem use of a 

As a result. a good seal between the drip line 
weather-strip and th", door glass is assured and 
thi! suckirlg noise when driving at high speed is 
shut down. 

Crou_on A-A 

Door window gl • •• 
// 

" "0078 

lightweight side impact bar made of pipe and 
reinforcements. 

, "'" cO",,,,",", 
- - .~,,~ iO'1<" '~ infor""""""1 

Ooor mirror co, "!~'_." 

I,'ltch ....... foroem.nt 

fl ir>ge ,,;,,"'"'''",., __ 
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DOOR LOCK 
A roller type 2·step door check is used on all 
models which improves the operational feel when 
opening and closing the door arid it holds the door 
securer, at the midway position. 

Furthermore. on some models central door lock 
prevention system is adopted. 
NOTE 
Refer to the GROUP 8 - ETACS for the door lock 
prevention system. The door latch is rubber coated to improve the 

operational feel ~nd for less noise when opening 
~rId closing the door. 

Ral., 

B: Fyi 

, 

octuo' or 

<Driver's side> 
, ... ,., 

OPERATION OF DOOR CHECK STRAP 

It is made so lhe rollers which can rOlate in the door check 
arm is pushed up arid down by the spring. 
When the door is opened/closed arid the roller reaches the 
indented position in the door check arm, the door can be 
held securely in the opened position. 
Because the roller rotates. the operational feeling is good 
when openiniO/closing the door. 
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Door look relay 

--, , , , 
A: LOck'-t~ Lt--' 
B: UflIock­

-~, 
0<1",,10.­
IlHI 

Fu • • 

, 
-~, 
>Witch 
(pM •• nger'. 
side) 

-­""t""tor 
(RH) 

BODY - Doors 

OPERATION OF CENTRAL DOOR LOCK<SOME MODELS> 
Operation when locking door 
If the door lock switch on the driver's side or passenger's 
side is pushed to the lock 5ide. current flowS to the fuse, to 
the lock side coil of the door lock relay, to the door lock 
switch and to grourld: then the lock side contact in the door 
lock relay is turned ON. and CUfrent flows to door lock 
actuator, to the unlock side OFF contact in the door lock relay 
and to ground. As a result the door Jod actuator is operated 
and the door is locked. 

OperMion when unlockIng door 
II the door lock switch on the driver's side or passenger's 
side is pushed to the unlock ~id8, current flows to the fuse. 
to the unlock side roil in the door lock relay, to the door lock 
switch and to ground; then the unlock side C<Jntact in the 
door IOe< relay is turned ON. and current flows to the door 
lock actuator. to the lock side OFF conUict in the door loc~ 
relay and to ground. As a result. the door lock <t(;tuator is 
operated arid the door is unlocked. 
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WINDOW GLASS REGULATOR 
A wire winding system i ~ used in the w indow 
glass regulator, Furthermore, the amount of 
lateral movement of the window gl~ss regulator 
carrier plate is increased so the lateral deflection 
of the glass which h8ppens when opening and 
closing the complex curved glass door window 
can be absorbed. In order to prevent the glass 

from ~etting scratched, a glass stri'er is mounted 
on the outside of the door glass so the beltline 
weather·strip outer stabilizer is only effective 
when the window is fu lly closed, When the 
window is fully closacl. the glass striker is inserted 
between the outer stabili.er and door glass and 
firmly presses the door glass. 

,-, 

--1-,.,,,,,, plo le 

,,,.,,. 

POWER WINDOW <SOME MODELS> 
When the DOWN switch on the driver's side is 
pressed all the way, the one-touch open 
mechanism causes the door glass to open fully 
even if the switch is re leased. 
Furthermore, there is a LOCK switch in the main 
switch; when this switch is truned on, the window 

NOTE 
Because of the ETACS function, the power 
window can be opened and closed for a certain 

Cross _ion B _ B 

except the window on the driver's side cannot be 
opened or closed. This is to improve safety such 
as when children are in the vehicle, 
The structure and operation of the power window 
is same as before. 

t ime even after the ignition switch has been 
turned OFF. lRefer to GROUP 8-ETACS.) 

, .. oot. 
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WINDOW GLASS 

BODY - Lid I Wlnd_ Glus 

UD 
ENGINE HOOD 
Since the tlood has ~ tlnlarged, a gn type !priog is used 
to recluce Ill. force needed lor opening arid ck>aing it. 

UFTGATE 
TIle lift~!e 1J$4$' inner hinge s\'Stem and a ujnids ok:>wn 
type gas ~lng is '~Ied. 
In order to reduce the C8fllmic width 01 th l ~Itoale pillar, the 

gas spring i~ arrtlnged inside so the re~r view and appearance 
are improved. 
Furth8rmore. a cable !Yilt' liftgate opener is used for all 

models. 

• An fIdhe~jy. method is used to mount the 
windShield glass. quarter windOW IiIlus and 
I;!tga le glus. 

• In order w preserve Ih' [mag. 01 e capsule 
cabin, complex curved gins is used lor the 
door w indow glass_ Furthermore, blue \ll! ss is 
used 01'1 all models and the windsh ield glass 
Ind ,;!tglle \llass are given I sun shifl ld ing 
tlH!lTlent nOl only 10 wealu:tn sunshiM and 10 
control temperature rise inside tile ...ehde. but 
also 10 imPiOW extemal iIIjlpeillllflce. 

• LaminatEI'd glass is used for the windshia ld 
glass ~ reinforced glass i, us&(! fOf lhe door 
window !ll~ss, quarler winoow gJ~ss ~nd 
littgate gIas$ in order 10 implO1f8 safety. 

,.,,,,,,, 

,-
l1IWindshie1d -
I2lDoorwindow -
13I0uarler 

-~" (4) liftgll!u glas~ 

Thickness 
rrrn (in,) 

5.3 <. 21) 

5.0 1.201 

3.5 1.1.' 
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BUMPERS 
Two types of large, soft-face bumpers that seem 
to be an integral part of the body are installed. 
• To improve safety, both front and rear 

bumpers have built-in bumper absorbers to 
absorb shock. 

• The sides of the front bumper bend around to 
the wheel cut and line up with the fender so 
that the flash surfaced body is realized, 

<Front Bumper> 

Section A-A 
<Small Type> 

lIumpM foco 

lI""",or ---­
reinforce ment 

<Large Typs> 

Bumper joo~ 

A 

"".013 

• TPO (Thermo Plastic Olefin e l~stomer) is used 
as the material for the bumper face and, by 
improving molding precision, it seems to be 
one unit with the body with 00 gaps betw~n 
bumper and body. 

<Rut Sumper> 

Section 8-B 
<Small Type> 

<Large Type> 

11.0010 



23A·14 BODY - Door Mirrors 

DOOR MIRRORS 
The door mirrors are col lapsible types with 8 
sporty and aerodynamic design. 
• The door mirror is installed a little away from 

the front pillar loff-body typel which !likes into 
consideration the slanted field of view to the 
front. 

WITH 

There is a printed heating wire in~idG thG mirror 
\NIlen the rear window defogger switch is turned 
ON, it operates under the control of the ET ACS for 

• All models are equipped with the electric 
remote control mirror. ThG electric remote 
control switch is installed on the left side 01 
the instrument panel. 

• Door mirrors with printed heatifI!J wire are 
adopted on some models to clear frost and 
dew, etc. from the surface of the mirror. 

approximately 11 minutes along with the rear 
window defogger. 
For details. refer to GROUP 8--ETACS. 

,"""". '."'i, wire 



AERO PARTS 
The tollowin~ aero parts are us.ed to irt1l)1'ovfI 
aerodynamic cnMlIctenslics aoo marketability. 
• A front air spoi ler is insta lled on all models to 

Improve the urodynemics of ttle front 01 t~ 
venicle. 

• A booo'rl6rang type rear ~poile r with II high. 

<S mln Type> 

front air , •• " 

<Utg8 T~> 

23A-15 

mO\lmed stop l iUh\ is Installed on some 
mOd"S to improve Ihe 8f1rodynamic 
cher&eteriSlics of the fOUlI of Ina vehicle. 

• A side air dam is installed on some models to 
improve the aerodynamic Cl'Ieracte ristics cf the 
sides of the vahicle_ 



23A-16 BODY - Sunvn.ry of Interior Parts 

SUMMARY OF INTERIOR PARTS 
In acldil iol'l lo t>.ing easief 10 uw. the interior parts 
impfov, the feelilll/ crf f itness and $OIidi1y lind 

FEATURES 

[~~~~~~""~~;;]r------1[ 1. FUli t rirn 0,1&00.-I ltnpro. ement 01 ~"'i'" h,eir.' I . 2. Rot.r>d lOCI "" .... mit nslJUlI'IMl 0IIIe1 
- "-" . 3 . Single Iooned i'leadlrono 

4. Cltie-loo",,," door trim 

[~;;;;;;;;;;;;;;;;;~;~;;;;:r---l[ 1. Ash !II\' [front port of console) I Conv&nienl smal l storage compattrTl&nts j , 2. CUP holder (in """""Ie box) 
] , F~ coosole box lin coo""", boxl 

[~~;;;:~;:;;",~~~~:;;;;"'~} ___ -j[ 1. e ...... ey ~f seat {clriver't ... tl [ Consideration 01 idaal driving POa~i~ 2. Ou!o l height adjusttir (driv",'s ""'I 
3. electric tYPe low tension .... 1 beU Ilronl) 
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INSTRUMENT PANEL AND CONSOLE BOX 
GENERAl INFORMATION 
A round instrument panel is undo er&llling the 
feeling of beC1g m a ood:pil. The panel sLJria<:<l is 
covere-d with padding to impro~e safety. 

The consol . OOK is c1i1Med into two seCtions. front 
snd re,r. Tnt! IfIa! coosole lias a large lid and 
there Is a ClIP holder inside the box. 

L __________ -',~"'''' 

-" 

SHELF COVER 
An autormltie roIl...,p type shelf cover is us.ed for u~y use. 
1Nhen used. t he hookl ~tch on Ihe liftgate lIim. When Ih" 
hooks ~re releaud, a spring ! utOlllet iclllly lol ls the le~the r 
into Ihe body. 
The shelf co .... , body can be removl!d easily to fokklown the 
rear seat forward lor In aOditklMI space when Ioiding a bfg. 
~, .. 
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SEATS 
GENERAL INFORMAnON 
l'htUt I. root only the sporty type of front seal 1M! 
emp~slzes thtl feelinog of being s~f)pQrted and 
the SUllld&rd type but also 8 ru l lMtMr '!lill ~s an 
option 10 improve market/lbi lity, 
The spotty type of seat on the driver' , side is an S­
way pcwilr 588 t. The lumblr support. side 
supIxi"I. dual height [front height and rear hsight) 
of the power seat can be adjusted cootinuoos/v 
fSleplessl for Ihe ideal driving positIon. In 
addition. the reclining adjustment In the driver's 

STRUCTURE DIAGRAM 
STANDARD TYPE 

SPORTY TYPE 

--

, . 
, ,. 
• • • 
, 
• , 

M&I comes wilh a memory. In additicn 10 t he 
eonv.nliooal reclining adjusunent, there is a 
!!.ptei. , fUflCtion in this sftat: when the seatbiiC~ is 
forward-reclined and thfln SIt upright aQain. it 
fixes 10 Ihe original seatback angle . The 
passenger's nat has a w.I~.in function so it is 
9aSY to get through the rear SNt. 
A split tVPe rur seat for left and right beirog 
separa ted is adopted in o,der to ;mp<o~ 

fmctiooal use. 

I I Mol« dr""" W~ 
¢=:> M.11\1Ja1 typo f_ qlo and """""""'~! 01 .", ......... 

flO'l!/beC~ _ vlO'down adjuo'''''''' 01 __ ,..ai", 

f\odinirIg ~!mt'" 

lOr .... " ..., wid> _ •• ""'~" l_, 1_ lI<Iiuotmont 

front neigto, lI<Ii "'t"'OI1t I Duo! 1>eIg,! odjuotml ot 
RN' ·~tig,1 odju.tmM ' 

OuIIl>eoght .... stmont 

s;cIiI "''CI~ C 't 0<11"""'." 
Seet __ fd.I_ 

Pt ....... .-, 
(from and ... ' ~'" 11Ii"""*""' 

, 
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DRIVER-S POWER SEAT CI RCUIT 

ous· ....... , 
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CONSTRUCTION AND OPERATION 
POWER SEAT 
l.wnUr StlPPOrt Struc:tw. 
If the ~ch 01'1 the I.ont console is pushed to the "on1 as ,hown In the figure. the lumbar SUPPOft 
molo. r~. the scr_ nUl and tile IIfITI move 
i... 11\, dl'ec lion indicated by the IHOWS 
re5PflCt ivel~, Then, Ihe rod joined to the .,m 

-
Sid. Suppa" Struorture 
If tha switch Is p!.lshed a, 5J1own in tllll figure, Ihe 
side suppo!1 molor revolves. the screw nut and 
the Brm mo~ in me direction incHeated by lhe 
alrtlW'$ respeelively. 
The link eonMle.ed to the arm moves the 

-

moves, pushIng tile lumbar $UPPQfI plale 10 me 
fronl. This is 3 stepless, cOl'l1inuou$ stroke 
IIdjusunent In addition, if 1M switch is I)Ullled to 
the rea., the QPel<llion is ' OW9fS(ld. 

-

• 
-

coni\eC\ing rod in the di rection indic8Uld by th' 
arrow &nd the side s~pporl frame moves 10 thl 
inSide. This is a st6pless. cOI'ItinUOlJS stroke 
adjUStment In addition. if the SWitch is pullhed \G 
the OppOSite side. the operation is reversed. 

-
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FrOM Height and Rell' Height Adjusting Structure 
<Power Seat> 
Tile front arid rear portions of the seat cushion can 
be ra ised arid lowered independently_ II the front 
height and rear height switch is pushed to the UP 
side, motor revolutions will be transferred to gear 
A to jlear B to sector gea r. Since the sector gear, 
shaft and arm are fixed, the seat cushion rises 
continuou~ly (stepless) alorlQ with the revolution 
01 the sector gear_ 

\ 

, 

<Raising> 
Pow ........ , swilch B 

S hoft 

, 

Front h~t ond 
",", ~ei<ilt mo\or 

, • • 00 •• 

As the seat cushion continoos to rise, the claw on 
the shaft turns the limit switch Irom ON to OFF, 
cutting oft power to tile motor and stoppirJg it. 
In addition, if the front height and rear height 
switch is pushed 10 tile DOWN side, operation is 
reversed with the motor revolving in the opposite 
direction and lowering the seat cushion. 

Wh.,. .oW"9 ItOJ\l height 

, 
Wben rol.lng .... r he ight 

~~: ~::::::::;) 
When . ol.lng l.aJ\l ood .. or height 

- . "'00" 

<Lowering> 

Power .... " .witch B 

root !'!eight 
cushion 

.. ,00,. 
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<Stand.rd lellt> 

The basic functions and structure are the same as 
in the power seat and the front and rear of the 
seat cushion can be (8;sed and lowered 
independently by INnual operation of the lever 
Wtlfln raisirlQ the front 01 the seat cushion, the 
changeover lever is first put in the front height 
adjustment position to engage the height knob 
gear and gear A. When the height knob gear is 
turned in the direction indicated by the arrow in 
the figure, gear A revolutions are transferred to 
the sector gear 10 the arm and the seat cushion 
rises. 

When raising the rear of the seat cushion, the 
changeover lever is first put in the rear height 
adjustment position to engage the height knob 
gear and gear e, When the height knob gear is 
turned in the direction inchcated by the arrow in 
the figure, the gear B revolutions are transferred, 
via a chain, to ~ear C to gfJar 0 to gear E to the 
sector gear to the arm and the rear cushion rises. 
The reverse operation is performed 10 lower the -, 

19FOOSO 

, 

/ 

RECLINING ADJUSTMENT MECHANISM WITH MEMORY 
If the seatback is raised after being inclined to the 
front, it can be returned to tho original angle set in 
memory by previously setting the seatback angle 
in memory. 

Furthermore, even after it is reclined at any an~le, 
if the seatback is raised after bein~ inclined to the 
front. it can be returned to the original angle set in 

~"""'. 
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Fig. 1: This is outside the mamorlzed position. 
The bracket on which the seMback is 
mounted and sector gear move as onB 
unit. The lock gear and sector gear. arid 
lock and memory plate teeth are meshed. 
The memory arm hits the memory plate 
and stops. 

Fig. 2: To memorize the position. shown in Fig. 1. 
the meshing of the rot. and mamory plate 
is disengaged when the memory lever is 
pul led. the memory arm pushes the 
memory plate with the force of spring A 
ond turns,it until it hits the Ioc~ gear. As a 
result. the memory arm moves in range 'a" 
on the sector gear teeth. This amount is 
the memorized amount and the reclining 
angle is memorized. 

Fig. 3: When the reclining lever is pulled up, the 
meshing of the lock gear and sector gear is 
disengagoct the seatback inclines to the 
front and the sector gear and memory plate 
turn but the memory arm does not turn 
sirlCe it is against the lock gear. 

Fig. 4: When the seatback is inclined as far ~s 
possible to the front. bracket projection IN 

Fig. 1 fig. 2 

fig. 4 fig. Ii 

hits the lock gear pin and pushes the lock 
gear down. The unsupported memory arm 
is turned by the force of spring A until it 
hits the memory plate. As a result, the 
memorized ran ge '8' on the sector gear 
teeth is oovered. 

Fig. 5: If the seatback is reclined to the rear, the 
coverage of the memory arm disappears 
when the sector gear, memory plate and 
memory arm rotate and the memori.ed 
position is reached; the lock gear and 
sector gear mesh and the seatback is fixed 
in the memorized position. 

The memory range is between A - B as shown in 
Fig. 6. SirlCe the memory plate and sector gear hit 
(b in Fig. 2 is 01 between B - C, position B is 
memorized even rt the memory lever is pulled 
between B - C. 
If the seat is at an angle outside the memorized 
position, the seatback angle can be changed in the 
frontlback direction sirlCe the lock gear and sector 
gear meshing is disengaged when the reclining 
lever is pulled up. 

Fig. 3 

fig. 6 M emQry 
A IOOV. e- " 

, 

-
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(FRONT/ REAR 
MECHANISM) 

There is a ~nk mechanism in the headresuainl thaI 
can adjust lhe headresrraint in lour steps IDrW3I'd 

CONSTRUCTION 
TIIa swy Ind rigllt/lel t bracket arQ onll uni t. Th, 
bud,t and s(le frame are ,onnecte!l h"I' ri ghtlleh 
link B and link A arid h"I' the shaft. The ~ft ~ ona 
unit wilh tlla UCIO! gear and righ t/left link A. 
There is 8 pawl 00 Iha le lt s ide frame and it is 

OPERATION 

Whan the he~dreslr8inl is pushed forward. link A 
arid B rOUl le with support points A IVld B 8Ctirog as 
!he c.nter 50 Ihe eol ire headres\raint ffiQVas 
forwatd. Since ItIt $&10< gear rotates to t!larear 
relative to Ilia SMft in the oef1te<. lhe engagement 
01 the sector 9M' and pawl moves forward one 
tooth at a l ime and the headrestraint is rD<ed ,n 
ead. position. At this lime. the plate is pushed 
forward by pin A. 
When the headrest,s,n! is pushed s1raighl 10000rd 
10 ItIt maximum forward p~ition. the oval hole 
hits pi n 9 In tile sector gear and tha plaIa cannot 

NOTE 
• ..... k rndWfl r:.n ... of '0IW0n c! each pat1 

anod ba<:kward w ithout changing the angle al 
which the he;od louches its surlace. 

mada 10 enga.ga Ihe seclor gear by the lock 
~riog. The plate moonted on the sh.a h " pressed 
to pin A in the pawl by Iha sprirog and pin B in the 
sector gear is inserted in tha oval hole. 

move forward . In addition. wilen it is pushed to 
the maximum fQIWllI"d position. pin 8 classes wer 
C in lhe plate and is caougllt in the calei'r. Then, the 
engagament of the SBCIOf gear 81\(1 pawl is 
released and the headrestraint I, returlled 10 the 
maltimum bllckward pa$ition by the IOfC8 of !he 
retum $firing. Sirrce the oval hole hits pin A lind 
the plate cannot move backwlIld &t 8 positron just 
be lore the ITI&JC.imum backwllrd !)OSition. prn A 
crosses oYer C. Then Ihe p;JWl t-ng&gu tile $eCtor 
Qear, alld t he headrestra in! Is fixed in the 
maxirTlllm ba<;kw3ld posiilon 

, 

-

S'"Y _ . 
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SEAT BELT 
GENERAL INFORMATION 
The seat belt tlas the fol lowillg mechanisms. 

fRONT SEAT BELT REAR SEAT BELT 
• 3·point belt with ELR leleotr ic type low 

tension seat ba it) 
• 3- point belt with ELR 

• Buokle bu ilt in seat 

--

Forward 

"'0'" 

OF THE 
BUCKLE 

The front seat belt tlas on it a sleeve inside which the seat 
belt webbing is fo lded back over itse lf in a loop so as to 
absorb the energy of a shock by pulling loose and re leasing 
slaoK. Thera is a spring insta lled in the portion connecting the 
bllCkla to tM arm. allowing the buckle 10 tilt forwa rd and 
inW3rd so that t he belts can be t ight enough around the 

""" 
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ELECTRIC TYPE LOW TENSION SEAT 
BELT 
GENERAL INFORMATION 
There is an electric type low tension mechanism 
in the front SM! bell retractor to reduce belt 
tension and the feeling of pressure when the seat 
belt is buckled. 
Furthermore, the tension redocer is maintain"d in 
an ON condition by the ETACS for 30 seconds 

STRUCTURAL DESCRIPTION 
The retractor shaft and bush shaft are couplad. 
The raducing spring and normal sprirlg are springs 
used to wind the webbing. The reducing spring 
ends are fixed to the bush shaft aoo the sprirJg 
case, and the normal spring ends are fixed to tlte 
tape holder and cover, and stored in lhe cover. 
There is a soierJOid in tho CCM'Ir and when the seal 
belt is buckled. the solerJOid is activated, the lever 

YIItWA YIItWB 

after the ignition key is turned OFF, and the bell 
winding: forco does not return to its original 
~ondition immediately after the ignition key is 
turned OFF so the passenger does nOl feel any 
physical disorder 

engages the tape holder, locks the normal spring, 
thus lessenirIQ the feelirIQ of constriction. The 
purpose of the memory tape is to eliminate the 
diffarerlCe in elongation ratio of the reducing 
spring and normal spring. The ends are fixed 
respectively to the tape holder and bushi'lg shaft 
and stored together with the bushing shaft in the 
tape holder in a W<lund up condition. 

"""'"'" 

,".OOn 
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OPERATIONAL DESCRIPTION 
Seat Bait Stored Condition-->When Pulling Out 

Since the memory t~pe is wound up, the bushing 
shaft and repe OOider turn M one unit The torqoo 
of ttle two springs, the r8ducing spring and normal 
""When stored> 

Norma l 
'pling 

<When pulled out> 

Momory . ~ 
%i'vv\A~~ 

o 

rI 
Budl • 

--, 
Buckle Switch ON .... When Seat Belt is Inilially 
Wound Up 
When the webbing is pulled out and the tOrJgoo 
set in the buckle with the ignilion switch in the 
ON position, the switch inside the buckle is 
turned ON, ttle solenoid functions and the Ie~er 
meshes with the outer teeth of the lape holder. 
As a result, the tape holder is locked in the 
winding direction, torqu& of the norm81 spring 
fails to zero and the winding tOrQIJ& becomes only 
ttle torque of the reducing spling. Consequently, 
the feeling of oppression is raducad when the 

<When buckle switch is ON> 

o Lock 

initially wound up> 

"""",. 

spring that ara wound up, moves in the w inding 
direction by the rOl ation of the bushing shaft and 
t.lpe holder. 

Directional 
pul 0< 
webbing -

I 

,~, 

Norm. 1 ",,'og ~ 

Soleood , •• ","'. 

seat belt is initial ly buckled up and when it 
[amains bucklas. Furthermore, since the lape 
holder is locKed. the mamory t~P" is loosened by 
Ihe rOlation of the bushing shaft in accorda""e 
with the winding of the reducing spring. The 
amount of loosening of the memory tape is the 
difference in the elongation ratio of the normal 
spring end reduc ing spring, and this serves to 
make the elongation retio of the 2 springs the 
same when the seat belt is stored. 

I 

SoIonoid 
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Buckle Swiroil ON .... When S8" Bert is Inhlslly 
Wound Up 
When the tongue is rele8sed from the bockle with 
the ignition switch ON, the switch inside the 
buckle is turned OFF, current to the solenoid is 
cut off and the meshing of the lever and tape 
holder is released. 
As a result. the reducing spring begins winding. 
On lhe other hand. the normal spring turns the 
tape holder in the direction of winding and winds 

<When buckle switch is OFF> 

Norm. 1 
spring 

Reducing 
>priog Bushi o; .haft 

Memory 
,,~ 

WOI>binQ 

tight the memory tape 811d, while the memory 
tape is loose, torque is not t ransferred to the 
bushi"!) shaft. When the memory tapa is wound 
completely tight. the elongation ratio of Ina 
normal spring arld redlJ(;ing spring is tha SMne 800 
the webbing is wound up by the torqutl of the 2 
springs. In this w"y, the condition of the 2 springs 
is uniform when stored. 

<When wound up> 

' ...... 
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SUPPLEMENTAL RESTRAINT SYSTEM ISRS) 
The SRS is designed for use as a supplemental 
system for the seat belt, proving effective only 
when the sem belt is worn . 
The SRS is provided lor th& driver's s&at only. 
Th& SRS consists of right and left frOllt impact 
sensors, air b~g module, SRS diagnosis unit {with 
built-in saling impllct sensor), clock spring, SRS 
warning light, kne& protector, etc. 

• Operates only when a Iront end collision 
applies an impact greater than a preset valu& 
to the whole vehicle. protecting the upper half 
of the driver's body. 

• Has ~ double detection circuit to allow the air 
bcIlg to deploy only when either of the right and 
left front imp8ct sensors and safinQ impact 
sanSDT simultaneously enter the ON state. 
eliminating the po~sibilily of accidental 
deployment. 

• Has"", SRS diagnosis unit in which ttle backup 
function (charge capacitor for the power 
supptv! against a power failure that may occur 
when the bag is to deploy (at the time of an 
impact) and the voltage boosting fUrlCtion (D.C. 
• D.C. convener circuit) against a low voltage 
battery are accommodated. 

• Has a self-diagnostic fUllCtion lor higher safety 
and reliability. 

,-----, 

,~, .~". 
Knee protector 

Front imp<!<;1 .. n"", IA.K.I 

froot~ 
"on"", !L.K.I 

" 

131'10701 

,..011 • 

• DRIVER AIR BAG A. 
~~':I'I!I':I':.J 



24-1 

HEATERS 
AND 

AIR CONDITIONING 
CONTENTS 

AlR CONDITlONER CONTflOl PANEl.. ....... .. .6 Heaoler ......... _ ............................ _ ............... _ .. ____ ..... 4 

COMPRESSOR CONTROl .............. ............... 1 SpecIfICations ... , .... ..... ........ .... __ ......... _ .. .. .. _ .. ... __ .. 2 

CONDENSER FAN AND RADIATOR HEATER UNIT ........................... .... .............. 6 
FAN CONTROl .. ................. ........ ...... ......... 10 REFRIGERANT UNE ..... ....... .... ................... '1 

Fan Flevolving Operation Mode .............. ________ 10 SELF-DIAGNOSIS AND BACK.UP 

FUNCTION ...................... .. ........................ 11 SMALL AMOUNT REFRIGERANT SYSTEM .... 5 
SeIf.[)ieg~ .. ...... ... .. .. _ .. ........ _ .... ,., ...... ................ 11 Po6 Conditioner Compressor ................................ _ 5 

GENERAL INFORMA1ION ............................ 2 CondenS8f .. _ .... _ ............ _ ............ ......................... ___ 5 
Pit Condilioo' ... ___ m _m _ __ ............. ......... ..... ........ m ... 3 Receiver .... _ ...... ............ _ ................................ _____ . 5 
Compotlf'fl ~ ..... .. __ __ ..... _ ... .............................. _ ........ 3 Refrigerant Une ............ __ ........ .............. _ .. ______ .. _ ... 5 

Features ._ .... __ , ___ .. .. .. ,.,.,. ,., .. ,. ,.,." ..... ,.,.,.,.,.".,.,.,. , ..... 2 

• 



24·2 HEATERS ANO AIR CONDITIONING - G_el Informetion 

GENERAL INFORMATION 
The heater ~nd air cond ition in\! have ou tStlmding 
coolirog arld heating performance and use e smal l 
M'IOUfll refriger~t system. 

FEATURES 

Improvement of Adoption of ai r conditione. color monitor <ful l automatic air conditkmer> 
viSUBI recognition 
• 
ImproYef"llaflt of I.Ado()tlon of e 2~tep oontrol ~ lor me c:ondanser and red"liIlor fen speed . 
• aNility and 2. FIa~ fitting of the rec.iver piping joints. 
serviceability 3. B&lt protection by belt lock comr(lll(W" wh&n WfTlpfe~~ I, locked. <DOHC> 

. 

I
lmpro\l8ment of r-- 1. Adoptiorl of multi-flow type condenser. 

L",--rl_~_~_~_'_---,I 2. Adoption of small amol.l'lt re"lrige rant system. 
3.Adoption of heater unit with makimum cool bviMss. 

SPECIFICATIONS 

-=~ ...... 
Relrige<ant unit '-'bric.oot 

Y-beIt .... """"',. 
;'" 

Dua\i>re ....... swilQ'\ 

HirJ"I p<~e IFWiId> 
Low pessure IFWiId> 

Free, ... p...ent;on 

lIv--.-flow "' .... r-mb. $JSIam 
m.11ypI <""'""'" .ir COOdil>on.-r> 
PuS" blJlton type <lui .... tomIotic air condillorl4ir> 

Sacll t~ lFX·l05VSI 
FREOt. S-83 ot SUNISO 5GS t&:l ' 20 19.8 + t.~ 

- 0 - 0 
<DOH!:>: 1. 100 \4&.31. <SOHC:>-: 940 137 01 

OFf: 2.700 PB41 
Off: 2tOl3Ol 
Fir> t~tura therrnoetl1 
OFF: -2 (28.41 

ON: 2"00 I299l 
ON: 235(33) 

ON: 2 t3e..61 
R·12 ""-'''"''I _ _ _ ___ _ ___ _ __ J 



HEATERS AND AIR CONDITIONING - General Information 

COMPONENTS 
<AIR CONDITIONER > 

\ 

<Manual Air Conditioner> 

P . . .. nger oorrportm.nt tom~rotu re 
<ful l outomat" ai r condition .. > 

<Full Automatic Air conditioner> 

24-3 



24·4 HEATERS AND AIR CONDITIOMNQ - Gln.r.1 Inform.tlon 

To door ... ~ 1 _ 

_ doI>""'orl 

Ai, ..... "',opt< drMI moW 
<lui au''''''''' ic a~ <."..,;jitiO'\e,> 

<VENTILAnON. Air Inr.tlnd AIr Outllt> 

Inlet (IO rnisl> 

= " 

" 

--
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SMALL AMOUNT 
REFRIGERANT SYSTEM 
From JulV 1989, the <Xlnsumption and production 
of specially desi~nated chloro-fluoro carbon have 
been re~u~ted world-wide to protect ttle ozona 
layer. Ch loro-fluoro carbon R-l2, used as the 
refrigerant in automobile air cond itioners, is the 
object of those re~ ul8 tioos ~nd there is a need to 

'.w ''" , 

control the amount of chloro-fluoro carbon usocl 
as mu~h as po'Ssible. The small amount 
refrigerant system has been developed to 
improve the performance of the structural ports of 
the air conditioner in accord with those 
regulations. to make them more compact. etc. 

RECEIVER 
A receiver with a shade to prevent bubbling is 
usad. Bubbling inside the receiver can be 
controlled with the shade. Consequently. as 
shown in the figure, the range of liqu id refrigerant 
mixocl ifl the bubbles can be reduced. As a result, 
the amount of refrigerant can be reduced {Figure 
on the leI! (AJ), 
Furthermore, the amount of refrigerant is further 
reducocl by making the bottom of the receiver into 
a <Xlne shape (Figura on the leI! 18)), 

REFRIGERANT LINE 
The 3~ayer type hose that was used up to now 
was replaced by a 4-layer type hose in order to 
reduce the amount of refrigerant permeated into 
the refrigerant line rubber hose, 

N.w Old AIR CONDITIONER COMPRESSOR 
Leakage of refrigerant from bearings has been 
roouced by changing tha air conditioner bearings 
from metal seal to lip seal type. 

Llp ... 1 

201000 •• 

Partition ... ",1 

'ONOO .. 

CONDENSER 
By adopting ~ multi-flow type condenser, not only 
heat exchange performance has been improved, 
but also the condenser has Decome more 
compact, 



24-6 HEATERS AND AIR CONDITIONING Heater Unit I 
Ai. Conditioto • • Control hnel 

HEATER UNIT 
The heater unit is a 3-layer flow type fu ll air mix 
heater with OUlsumding heating characteristics . 
There is a by-pass passage to increase the amount 
of air at maximum cool ing. The by-pass passage is 
opened by the max-cool damper which is 
connected 10 the air mix damper and, 

To air ow", " 

AIR CONDITIONER CONTROL 
PANEL 
There is an air corlditioner color mo"nitor in the air 
corJditicner control parlel of the full automatic air 
wr\ditioner . The air conditioner color monitor is a 

consequen~y. some of the air is blown directly to 
the ~ir outlet (FACE). AJO a result. ooise is redllCed 
by redllCing air flow resistance inside the heater 
arod by controlling the generation of air turbulellCe 
inside the heater. 

dynamic display in which tbe display ar row moves 
ahe. the mode bU\1on is operated. 

., 'm."'oo" i~ moo itor 

20,00 .. 
Mode bIltton 



HEATERS AND AIR CONDITIONING - Compressor Control 

COMPRESSOR CONTROL 
II any 0Ile of thou loIkPNi"ll sWltChoeS tItId 5eroson> is 
turned off, the magnet dutch oIt!'le eompressor is 
Iyrned ofl. 

Blowe' Swilch 

!)pp' preuure lwild! 
H;gII PI'"'"' switen lP, ..,;) 
Low~. switch lPIl~ 

Engone c~ len"q)tIf~I\O'O ...... tdI 

Air thermo H<ttot 
Re>ooOJtioo pick .... !> -'SOl <DOHC> 

-
} Manual ON, OFF !aoJtOt1'lMi~ whon in AUTOI 

Off; 2,100 0841 <)t more ON. 2,100 12991 <)t Ie3s 
Off: 210 IJOl <)t less ON: 235 031 <)t """lIe 

Off'" 11 5;10 3"C 1239 2 5"F) <)t "-'W. 
ON at 108"C 1226"fl <)t less 
OFFal 156;10 5"C (311.t 9"CI0I~'. 
ON Itt 11 O'"C 123O"F) or '-S 
OFF ",han..."sing I.~'ture is lower 1r..t1 ... 1 t~ .. t .... e. 
ON whe n """'ina ".,,~"t" ,. ;, hi<;llle' than •• et lotmI)etotu'O 
IEtONO mode onIyl 
OFF ot - 2"C 128.4"f1 or less. ON It:zoe (35 13'"f1 or over 
OfF _ compre.tot ',""rig '"~tsl is 70% 0< more 

N!: Ne:~erpm 
S.ll~ NexPulllly l1ltlO xlOI) Nc: cornptlfSlOtrpm 

24·7 

Control when Compressor Locks <DOHC > 
Sinet l!'Ie eotnp'essor and II11elnetOl" are driven by 
Ih. same belt. the elea.iI; get'1" "i"'ll IYnction 01 
lhe alternator also SlopS when !ne belt is broken. 
In o.de, to ISSyr. the electric generating function 
01 the alternator. there is a be lt lock con tro ller to 
prevent lXeaki"ll of the bel! ooe 10 slipping w hen 
the compre$$or locks. 
The controlle< m;lkes a COO"01lllllve calculation ot 
che comPfesSQr ,evelYCions ,nd the .,moine 
revolYl ions which ina det~ed bv .he ' evo!Ytion 

pick .... !) seowr. When 70% or more ~Iip 'atio 
continues for 3 seconds or more. the compressor 
relay goes from on 10 off: 81 the same time. in 
models with full automatic ai, cond itioners. the o m!f~ in the air conditioner color monitor in 
the air condit ioner contro l pane l blinks t o 
annQ\jnce en abnormality and. in models w ith 
matluaol air C(lnditiooefs. the operation display in 
the 81< eond, tiooef switch bI;n~ s to announce an 

;.. • . dua tR.H.! 

<ModotI, with lul .utofNtIc el. coodltlon., > 

Air conditio1ing """" mon~Of 

88,8 I r: 

-

abnorm;llity. 

-
<Mod'" wtth menuel'" cor>ditIoMr> 

I .",,,,,, 
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<Manual Air Conditioner > 

___ __ _ ; DOHC 

- - - 0 SOHC 

Fu • • 

, 

, 

l ""~ oootrol panel 

.. ""'" 

Thermo. t. t 
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<Full Automati<: Air Conditioner> 

, 

Belt 100. o<)rltr~ 

pci-up 

, , 

~=---I=t-~j=~M' con,,,, unit 

Compre, oor 

._. 
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HEATERS AND AIR CONDITIONING _ c"ndanHr Fan and 

Aadlldo, Fan c"ntrol 

CONDENSER FAN AND RADIATOR FAN CONTROL 
The revolving speed of the condenser fan and 
rod iator fan is controlled by t he engine coolant 

tempera ture and is designed to improve cooling 
efficiency and to redlJCe fan noi se. 

FAN REVOLVING OPERATION MODE 

Belt lock ComoIeSSOf 
r ON .;gO.1 

"~"'".,, •.. -++-- -t, 

Co~O'.' 1'0 
motor rel. y {LOI 

orog ..... coolant 
10mperot",e 
, y,;(ch 
{r.a;.tor /an) 

, 
c_ ,." """" _ .. ,, ~ ""H"'" 

Radio'", jon motOl ...- . ,_ .... 
!rom~"" '" 
"" ". , ... , 1>«)"'" ,. 

_0. 



HEATERS AND AIR CONDITIONING RefrigMnt U ... J Sell di.gll""i. 
alld Back-up function 24-11 

REFRIGERANT LINE 
Ttte rece iver piping joints hsve flange fittings and 
the pipe ends ara flared (pipe expanded) to 

Receiver --t-

-, 

prevent the Q-ring from dropping out and to 
improve workability_ 

...... _Ion 01 pIj>e end 

O_ring 

SELF-DIAGNOSIS AND BACK-UP FUNCTION 
(11 It has ~ self-di~gnosis function to di~gnose 

trouble in the 11 systems of Stlnsors, etc. and 
in the control unit itself and ttelps assure easy 
uoublashooting. 

121 When some abnormality is detected in the 
system, it outputs the location of the 
abnormality to the diagnosis connector in the 
side of the fuse box. Use a analog type 
voltmeter for detection. 

SELF-DIAGNOSIS 

" , 

01 It not onry displays the code No. but there is 
also a b8Ck-up safe function 10 stop trouble to 
the system due to an breakdown. 

{<II If thera are 2 or more abnormalities. the code 
Nos. start ing w ith the smal lest are 
con tinuously displayed . Furthermore, the 
code No_ is kept in memory unti l battery 
term in~ 1 is disconnected. 

ReOGMS condition when 25' C (n' F) ~ detected 

Reaches condibon when 2O"C (68"FI is dotBCted. 

Reach". cond it"m when -Z"C I28"F) is detected_ 

DEF. (FACE when set I" FACEI 
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25-2 EMISSION CONTROL SYSTEMS - Gen.r.1 Inform.tion 

GENERAL INFORMATION 

(1) There 8f8 front ~\l:IlyslS <T...-OO>. 
(21 For the other things, the $y$lem 1$ blIsK:a11y 

FRONT CATALYST 
Ther. is I front ~l~lyst in both the left bank artd 
right benk of t~ oogina. 
This is a Cl1alysl in which tile ClItato,tit elements 

the seme as on the fOfmer 6G72 SOHC 
engine arl(l4G63 DOHC Tutl)o e<1gkl8. 

adhere to the melil l type c~rr ie r end the engine 
out put Ion. whi<;h depends on . ~h.ust gas 
IS!>!IIMCe. II less thi>n thoill 01 the forme r type . 

,. ..... 
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