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INTRODUCTION

TRUCK

This manual covers all models of the Tiger Star. It is to be used for the maintenance, service,
troubleshooting and repair of the Star series trucks manufactured by Tiger Truck, LLC.

The infoermation and specifications included in this publication were in effect at the time of printing.
Tiger Truck reserves the right to change specifications or design without notice and without

incurring any obligation whatsoever.

Tiger manufactures wvehicles with wvarious options, including a flex-fuel system and automatic
transmission. Please be aware of your unit's options prior to vehicle operation and maintenance.
Maintaining your vehicle in accordance with the instructions in this manual will help to preserve
your investment.

Unless otherwise negotiated during the purchase process, your new Tiger 5tar is covered by the
following warranty:

Warranty Period (years ,-1' miles whichever occurs ﬁrstl

Bumper-to-Bumper (except friction parts) 1 vear / 12,000 miles
Drive train 2 years [/ 24,000 miles
Automatic transmission (remanufactured) 3 years f 36,000 miles
Interior upholstery fabric 4 years / 48,000 miles
Exterior paint (rust-through) 7 years f unlimited miles

Restrictions and exclusions apply to these warranty periods. Please refer to the warranty
information provided with your vehicle.

Tiger Truck maintains a dealership network in the United States. |f questions arise that are not
answered by this manual, please contact your local dealer or Tiger Truck in Poteau, Oklahoma, for
assistance. When you write or call, please have the following information available:

Vehicle Identification Mumber

Mileage of the vehicle

Your name, address and phone number

A detailed description of the problem

MName of the dealer {if any) you bought the vehicle from

Tiger Truck Manufacturing, LLC
100 Tiger Drive ™ Poteau, Oklahoma 74953
Tel: 866-688-1778
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GENERAL PRECAUTIONG
The WARMING and CALITION helrw daseribe some ganeral pracautions thal you shoudld obsarve whan
sarvicing a vehic'e. Thesa general precautions apply to many of tha service procadures dascribed in this
marual, and they Wil not nacassarlly be repeated with esch procadure 1o which they apply.
WARNING:

® Wheneverraising a vehicle for service, e sure tofollew the instructions under “VEHICLE LIFTING
POINTS” on SECTION DA.

* Whenitis necessary to do service work with the engine running, make surc thatthe parking brake
is et fully and the transmission is in Neutral (for manual transmission vehicles) or Park (for auto-
matic tranamissicn vehicles), Keap hands, hair, clothing, tools, ete. away from the fan and bhaks
when the eagineg 15 running,

® Whenitis necessory to run ths engine indoors, make sure thatthe axhaust gas is forcad nutdnors

» Do not perform sorvice work in aress whare combustible materiale can come in contact with a hot
sxhauet systam Whan working with toxic or Hammable materials {such as gasoline and refrigar-
ant), make sura that the area you work in is well-vantilated.

® Tn avoid gatting burned, keep away from hot metal perts such as the radiator, exhaust manifehd,
tallplpe, muffler, etc.

® New and used engine oll can be hazarduus. Children and pets mey be harmed by avwallowing new
or used oil. Keep new and used oil and used engine oil fiters away from childrzn and pets. Continu-

. ous contact with used engine 2il has been found to esuse [skin] cancor in laboratory animals. Brief
contactwith used cil may irritate skin. To minimiza your exposurs to used engine oil, waar a long-
sleeve shirt and moisture-proof gloves [such as dichwaehing gloves] when changing engine cil
i engine cil contacts your skin, wash thoroughly with soap and water. Launder any clathing or
rags if wot with oil Recycle or properly dispose of usad oil and Filtars.

cazm——

K ‘lr CALUTION:

& Belore starting any service work, cover fenders, seats and
any other parts that are likely to get scratched or stained
daring servicing. Also, be aware that whatl you wear leg.,
buttons) mey cause damage Lo Lhe vebicle's finish.

& Whan performing service to electrical parts that doas not
require use of hattery power, disconnect the negative cable
af tha hattery.
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® Whan remeving the batiery, ba sure to disconnect the neg-
ative cable firsl and then tha positive cable. When racon-
necting tho battery, connect the positive cable first and
than the negative cable, end replacs the tarminal cavar

# Whan remaving parts that are to ba reused, be sure to keap
tham arranged in &n orderly mannersothat they may be re-
installed in the proper order and position

* Whenever you use gil seals, geskets, packing, O-rings, lock-
ing washers, split pins, salf-locking nuts, and sertain other
parts ea specified, be sure to use now ones. Also, before
installing new gaskets, packing, ete., ba sura to remove any
residual material form the mating surfaces.

® Make sure that all pans used In reassembly are perfectly
clean.
* When use of a certaln type of lubricant, bond or szalant is

specified, be sure (o use the specified Lype.

“A": Saalant 93000-31150

# Be sure to use special tools whan instructed.

Epecial Tool
(A): 08817-98221
|B): 09915-58210
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* When disconnecting vacuum hoses, atlach a lag describing
the correct installation positions so that the hoses can be

reinstalled comrectly.

+ Mfler servicing fuel, oil, eoalant, vacuum, axnaunst or brake
systams, chack all lines related to the system for leaks

PRECAUTION FOR CATALYTIC CONVERTER

Fur vehicles equipped wilth a catalytic converter, use only un-

leaded gasaline and be careful notto let a large amount of un-

burned gasoline enter the converter or it can be demaged.

- Conduct & spark jump test only whon neessary, mako it oo
short as pessible, and do not open the throttle.

- Conduct engine compression checks within the shortest
poszible timo.
Avoid situations which can rasult in engine misfire (e.g.
storting the cngine when the fuel tank is nearly empty|,
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PRECAUTIONS FOR ELECTRICAL CIRCUIT
SERVICE

* When disconnecting and eonnecting coupler, make sure Lo
turn ignithon switch OFF, or electronic parts may get dam-

aged.

® Be careful not to touch the electrical terminuls of parts
which use microcomputers (e.g. electronic control unit},
The statc slectricity from your body can damage thess
parts.

& Mever connect any tester (veltmeter, chmmeterora.t.c.) to
slectronic control unit and sansor whan ite coupler is dis-
connected. Attempt to do it may cause damage 1o it.

= Mlover connect any tester to electronic control unit and sen-
sor with Hes coupler connected to it. Attempt to do it may

cause camage to it
& Aasuratouss aspacifisd voltmater/ohmmetar. Otharwise,

accurate measuremenis may not be obtained or parsonal
imjury may result.

e When taking measurements al electrical connsctors using
a téster probe, be sure Lo inse:t the prabe from the wire har-
ness side (backside) of the connector.

& When connecting meter prabe from terminal side of cou-
pler because it can't be eonnectaed from harness side, use
axtra care not to bend mala terminal of coupler of lores its
temale terminal open for connaction. In case of such cou-
pler as shown connect probe as shewn to avoid opening fe-
male terminal. Never connect probe where male terminal

is supposed to fit
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& Whan chacking connection of terminals, check its male half
for bend and female half for excessive opening and both for
locking (looseness), eorrnsion, dust, ste

* Belore measuring voltage at each terminal, check to make
sure that battery voltage is 11 V or higher. Such terminal
voltage check atlow battery voltage will lead to erroneous
diagnusis.

INTERMITTENTS AND POOR CONNECTION

Maost intermittants are causad by [aulty electrical connections
orwiring, although asticking relav or solenoid can occasianal-
ly be atfaull. Whan chacking # for proper conection, perform
caraful check of susped circuils for:

"1 * Poor mating of connector halves, or tarminals not “ully
sooted in the connecior body (backad out).

# Dirt or corresion on the termirals. The terminals muct be
cleon ond free of any foreign materisl which could impade
propor tarminal contact.

However, dleaning tha terminal with 3 sand papar artha lika
is prohibited.
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1. Chaed contact eenwicn by Isarting end iemaving jus
far Dnea.
2 Chy = ameh tarrniral for Dend ape proger adgnmart

® Jumnayed connecior body, exposing the terminals o maols-
Lie aid dinl, as well @s ol imaintaining proper t2rming
atientation wally the compongnt ur imeling connecior,
@ qnpropstly lurmed o dameaged teoninals,
Check each conrectar terminalin problem cirouits carefully
“c ensure gocd contact tension Ly using the corresponding
mating terminal

f coniact tansion is not enough, reform it te increass cov-
tac: tenslon or replace.

@& Poorterminalto-wire connac:ion.
Chack aach wire harness in problem cireairs for poor con-

nactinn hy shaking it oy hand lightly i any ahnormal eorai-
tian is found, repzin or renlace.

® Wire insulat on which is iuboed hrough, caasing an inwer-
mittent short as the bare area touchas other wiring o1 parls
of the vehicis,

» Wiring broken inside the insulation. This sondition could
couse a continuity check fo show a good eircuit, but if only
1 or 2 sirands of & mult -strand-typa wire are intact, resis-
tanec could oe fzr too high,
I any abnormality is found, repair ar replace.
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" Faom see o~ | VEHICLE LIFTING POINTS

WARNING:

o Before applying hoict to underbody, always take ve-
hicla bslarce throughout service into consideration.
Vehicle balance on hoist may change depending on
what part to be removed.

® Before lifting up the vehicla, chack to be sure that end
of hoistarm is notin contact with brake pipe, fuel pipe,
bracket or any other part.

& When uzing frame contact hoist, apply hoist as shown
in figure [nght and =i at the same position). Lift up
the vehicle till 4 tires are a little ofl the ground and
make sure that tha vehicle will not fall off by trying to
mave vehicle body in both ways, Wark can be started
only after this confirmation,

Ll » Make absolutely sure to lock hoist aftar vzhicle is

\\" --/;’ SL; 1. FIOBt ok pre e piall

S /’ L Haw lah tirm

When Using Floor Juck:

In raising front o rear vehicls end olf the Nour by jecking,
be sure to put the jack against the fron! end of the engine
mounting member or rear axle.

To parform service with sither front ar rear vehicle end Jacked
up, be sure to poco safoty stands under body 5o that bady
is securely supported. And then check te ensure that body
doos not slide on safaty stands and the vehicle is held stable
for safety’s sake.

WAHNING:

® Never apply jack aganst suspension parts (i.e.. stabi-
lizar, etc.) or vehicle floor, or it may get deformed,

* I the vehicle 10 be jacked up only at the front or rear
end, be sure to block the wheels on ground in order to
ensure safety. After the vehicle s jacked up, be surs to
support it on stands. It is extremely dangerous to do
any work on the vehicle ralsed on Jack alone.
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ABBREVIATIONS MAY BE USED IN THIS MANUAL

AC

ABDC
ABS -
AF
ATDC

H+
BTDZ -
RROC -

co
cAu

oc
]

E
LU
EVAFP

EVAP Canister :

NOx

OHC
0z5

F
Allernating Cutrent RIS
Air Conditioning FCV
After Rottom Tead Cenler R
Antilnrk Rrake System RF
Air Fuel Mixtura Ratio g
After Top Daad Center SOHC

T
Battery Positive ‘Yoltage TWC
Refors Top Nead Centar
Refrirs Entlam Maad Castar W0

v
Carbar Monoxidn VIN
Cantral Procasging Unit Vas

Oirect Cufrant
Liagraostic lroukle Code
(Jiagnostic Code)

Electronic Contrel Unit
Evaporative Emission

Evaporative Emission Canister
(Charcoal Canistar)

Genarstar
Cronnd

Hydracarbons
Ignitien

Lait Hand

Meximum

Minimum

Manual Transmission

MNirogen Oxldes

Over Haad Camshaft
Uxygen Sensor

Fower Stearing
Fnstive Crankcasa Vantilation

Kight Hanc

Singla Over Head Camshatt
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METRIC INFORMATION

METRIC FASTENERS

Mast »f the fasteners used for this vehicle are matric. When raplacing any fasteners, it is most importan:
that raplacement fastanere ba tha corract diameter, thread pitch and strangth.

FASTENER STRENGTH IDENTIFICATION

Most zommonly used metrie festenar strength praparty classas 2ra 4T, 71 and racial line with the class
identi‘ication embassed on the head of asch bolt. Some matric nuts will be markad with punch mark
strenqth idantification nn the nut face. Figurn shows the different strenglh markings
Whan raplacing matric fastenars, be careful 1o use bolts and nuts of the same sirangth or gréater than the
original fasienars {the same number marking or higher). 11 is likewise important 10 S2lact replacament 1as-
tanars of the corract size. Correct raplzcament bolts and nuts are available throuch the pars divisian,

.

NUT STRENGTH
IDENTIFICATION

METRIC BOLTS-IDENTIFICATION CLASS NUMBERS 08 MARKS CORRESPOND TC
BOLT STRENGTH INCFEASING NUMBERS REPRESENT INCREASING STRENGTH.

—
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STANDARD TIGHTENING TORQUE

Each fastener should ba tightenad to the torque specified in each saction of this menual. If no description
or specificationis providad, refer Lo thafollowing tightening torqua chart for the épplicabla torgue for each
fastener. Whan a fastaner of greater strangth than the original one is usad, howevar, use the 1orque spaci-
fied for the original festener,

NOTE:
® Fortha flanged bolt and nut, add 10% 10 the tightening torque glven In the chart below.
® The chart below Is applicable only where the fastenad parts are made of steel or light alloy.

\\amEusm
'\ _

\

THREAD

DIAMETER “77" bolt

a \5 N kg-m ! |-t N'm K- o
: 15 0.15 1.0 23 0.0% 20
5 30 0.30 T 45 045 35
5 55 035 40 10 10 75
3 13 13 95 3 23 174
0 2 20 210 50 30 Y
12 4 45 3 % 35 6.5
1 3 65 1. 1% 135 )
16 105 108 76 210 210 1520
18 160 16.0 116.0 240 24,0 1740
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MAINTENANCE SCHEDULE (FOR FUEL INJECTED MODEL)
NORMAL CONDITION SCHEDULE

This table Ircludes services as schadulad up tc 80,000 km (48,000
Interval: milas) milaage. Beyond B0.DO0 km (48,000 mites), carry o 1he
This intervel should be judged by _sama sarvices ot the same intervals respactiva’y. |
odometer reading o montha, which: km (= 1,000) w0 | 2C | 30 HI ﬁﬂ 60 | 70 ac
evar comes first. Miles{=1,000) | 6 | "2 | 18 | 24 | 30 | 36 | 42 | 48
Menths €| 12 |16 |26 |30 |36 |42 | 4B
1, ENGINE )
1-1. Drive belt NS S G P L e >
12, Comshailiming bsit. Replace every 100,000 km (60,000 miles).
1.4 Valva lash (dearancal e | 4 foms | ¥ Cemede ¥ Ll b |
14, Engine oil and Engine oil filar (SE/SF/SG/SHIS)) | A | R |R |[R|R | R | R | K |
145, Cocling nr:mﬁ h::.auTt.md mnmﬂn;ln = Bl B I == :'_ Ty I
1-8, Engine coolant =1 =1 = | N st — I_t__‘
1-7. Exhasst pipes snd mounting: laxcapt catalyst) =1 =11t = F==1L— &
2. EMISSION CONTROL SYSTEM
2-1. Crankcase ventlation hasas n;'ld connoctions — i oo | - | — I
2:2, PCV valve T T N = — |
23 Funl avaporativa amissior eantrol sysiem e [ T | — 1] ] - I
3. ELECTRICAL SYSTEM
3-1. Wiring harnkss and connecilons — e | =] 1 = |~ i
4 IGNITION SYSTEM |
1. Spark plugs Whan unleadad fual ig nred —|A]=—]|R|—| R |— R
Whan leadod fus! is uged, refer to "Sevare Driving Condition™ schadula.
42, Distributor cap and rotor 2l h=d| =i I | — | — —_;f
4-3. ignition wiring — ==l |=]|— B
d4-4  Ignitian tiring . — ] —f - I | — ] I
5. FUEL
5-3. Fuel tank cap - |—-{=| 1t ]|=}|—]=—] R
5-4, Air claaner filtar elamant 1| | A i | I R
55  Fuel filler Replace avery 100,000 kin (80,000 miles).
§-6. Fue! lines and connectinns/Fuel tank —_— | — - I — ] —] - I

NOTE:

* “R" : Replace or change

® “[" : Inspect and corract or raplace, i necessary

® Item 1 7 [R) is applicable 1o oxhoust mounting rubber only,
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Intervel:

This tanle includes sorvicos as lchad..mﬂ up 10 80,000 xm
(48,000 milas) mi'age. Beyond 60,00 km (48,000 miles], carry
This interval should be judgod by odom out the same services at the same intervals respectively.

eter reading or months, whichover ken ( % 1,000}

10

0 ' 30

a0

50

60

70 | 80

comes first, milos | x 1,000)

6

Months

6

1
12

18
18

ul
24

36
30

12
2

48

et —

48

6. BRAKE

61, Brake dicce and pads {Iront

e —— o r—

Biake drums end ghoos (rear)

fli

E Brake hoses and pipes

— ——

63, Brake fluid

—— —

64, Brake pedal

-5, Brake laver and cable

7. CHASSIS AND RODY

- |
|

71, Clulch

e

1-i. Tires

7.3, Wheal discs

14, Eﬂapﬁnﬁiun system
7+5,  Propeller shalts

— e o

76, Manual transmission Gil

—

77, Difforantial o

76 Sweering system

149, All Latches, hinges and lotks

—= - = '

o el B

7-10. Gear shift control laver and shaft

NOTE
¢ “R" . Replace or change
¢ “I" : Inspect and correct or replace, if necossary
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MAINTENANCE RECOMMENDED UNDER SEVERE DRIVING CONDITIONS

Ifthe vehicleis usually used under the conditions carresponding to any severe condition code given below,
it is recommended that applicablé maintenanco oporation be parformed ot the particular interval as givan

in the chart bealow.

Sevare condition code
A - Repeated short trips
B - Driving on rough and/or muddy roads
C - Driving on dusty rosds
D = Driving in extremely cold weather and/or salted roads
E - Repeatad short trips in extramaly cold weathar
F - Leaded fuel usa

—— e s

Euﬂ:rﬂl ' Mantenance

1
Maintenance Interval

M aintonanee =
Condition Coda s | Oporation
Fd

-BC -=-= Drive belt - ——— ]
A

Every 20,000 km (12,000
miles) or 12 montha
Evary 40,000 km (24,000
mlﬂ} ar 4 mnr_\'cju

A-CDE- | Engine oil and oi! filter | R

Every 5,000 km (3,000 |
miles) or 3 months

AB=D== Exhaust pipes and mountings !

Evary 10,000 km (6,000
miles| or 6 months

Evary 2,500 km (1,500
miles)

~mCm== Alr cleaner filtar sloment *1

Every 20,000 km {12,000 |
miles) o1 12 months

ABC-EF Spark plugs R

Evary 10,000 km (6,002
miles) or 8 months

o

AB-D-- Fropeller shefis |

Evary 10.000 km 6,000
miles) or & months

-B==F- | Transmission (marual) and differantial oil A

Evary 20,000 km (12000
miesi o¢ 12 months

B P Bolts and nuts on chassis T

Evary 10.000 km (6,000
mi'es) or § manihs

Erake disce and pade (Front) |

oot Brake drums and shoos (Rear)

Evary 10,000 km {6 007
miing) ar E montha

NOTE:

¢ “R* : Replace or change

o “I" : Inapect and correct or replace, i nacessary
* “T% : Tighten to the specified torque

® *1 : Inspect or roplace more frequently, if the vehicle is used under dusty conditions.
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MAINTENANCE SERVICE

ENGINE
ITEM 1-1 Drive Belt

——

WARNING: |
Disconnect negative cable at battery befora checking
and adjusting belt tansion J

WATER PUMP BELT INSPECTION

1) Inspect balt for cracks, cuts, delormation, wear and cleasy'i-
ness. If it is necessary, replace beil.

L YO he L2 lbsd 2} Check belt for tansion, Bell is in proper tens on when it de

1 Adjumiing kol flects 610 B8 mm (0.24 to 0,31 in) undar thumb pressure

{about 10 kg (22 Ibs)).

Belt tensicn "2": 6 - 8 mm (0.24 - 8.31 in.} as deflaction

NDOTE:
Whan raplacing belt with o new ona, adjust beit tension to
S-6mm (020-90.24 in.).

WATER PUMP BELT REPLACEMENT

1) Disconnecl negetive cable from battery.

2) f equipped with AC, remave A/C compreasar crive belt
{Refer to *A/C Compreasor Drive Balt Raplacament”).

3} Replace water pump belt with now cna.

4) Adjust bell tension to specification

5) Conncct negotive ceble to battary.

A/C COMPRESSOR DRIVE BELT INSPECTION

(IF EQUIPPED)
inspect balt for wear, deterigiation and tension.
Replace or adjust, if necessary.

A/C compressor drive belt tansion “b™:
8- 11 mm (0.31 - 0.43 in.] deflection under 10 kg (22 Ibe) pras-
sure

A/C COMPRESSOR DRIVE BELT REPLACEMENT

{IF EQUIPPED)

1) Disconnect negative cable from battery.

2) Locsan belt tension and replace belt with new one
3) Adjust belt tansion to apecification.

4) Connect negativa cable to battary

NOTE:
When replacing belt with 2 new one, adjust balt tension to

1, Criva iy B -9mm (0.31-0.38 in.)
2 Crmmi hh pruliey
3. AL CMprBas0r
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ITEM 1-2 Camsheft Timing Belt

INSPECTION

1} Remove chack hole plug from timing belt outside covar

2] Inspect timing belt for wear, crock, detarioration, oil stoins
and fluid stains using @ lght and mrror as required. Re
placo it as necessary.

3} Install plug to timing belt outsido cover.

HKEFLACEMENI
Replace timing balt with new ona refarring 1o SEC 11ON BA.

ITEM 1-3 Valve Lash

INSPECTION

1! Disconnect cablzs sl battery, then remove battery.

2] Disgonnect PCV hose fram eylinder haad coverandramaove
warm air hose.

3] Remove oylinder haad cover.

4] Inspoct intake and exhaust valve |aeh and ad uet s& naces-
sary.
Rafar o SECTION GA for ualva lash inspact on and adjust-
ment procaduna.

Wher cald When hot
|Conlant tampera | (Coolant tempora-
Valve ture is 16 26°C | ture s 60 - BE'C
- (59 - T1°F) (140 - 154°F)
igap “a”| 0.13 -0,17 mm 0.23-0.27 mm

:""‘Hm iea- | Intaks |\ hos_ 0007 in) | (0.009-0.011 in)
0.16 - 0.10 mm 0.26 - 0.20 mm
10,006 — 0.008 in) | 10.010-0.011in)

Exhauct

5) install cylindar head covar and tighten balts to spoacifica-
ton.

6) Connect PCY hose.

7} Install banery.

8) Connect battery cables a1 bauary.

, Craeiialt Sl
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ITEM 1-4 Engine Oil And Engine Ol Filter

CHANGE

It ia recommended to use engino oil of SE, SF, 5G, SH or 5J
class.

Select the appropriate oil viscosity according toe the laft chart.
Always chonge cil and oil filter as soon as poscible after driv-

ing in a dust storm.
See Owner's Monual for further detalls.

Before draining engine ail, chack engine for oil laskage. If amy

evidenra nf lnakage s found, make surn 1o cormact delective

parl hatore procasding 1o lollawing waork.

1) Dra n anginge ol oy remaoving drain plug.

Z) After draining 2. wipe drain piug clean. Reinstall drain
plug, and tighten it sacuraly as spacifiod below.

Tightening Torque
{a): 35 N-m (3.5 kg-m, 25.5 Ib-ft)

3) Loosan ol filtar by using ol fller wrench {Special wo').

Special Tool
(A): 09015-47340

4) Apply engine oil to new oil filier O ring.
6} Serew naw filter on oll filter stand by hand uatil filter O ring
contacts mounting surface.

CAUTION:

To tighten oil filter properly, it is Important to accu-
rately identify the position at which filter O ring first
contacts mounting surface.

6) Tighten filter 34 turn from the point of contact with moun:-
ing surface using an oll fiiter wrench.

Special Tool

{A): 09915-47340

Tightaning Torque

(b)Y 14 N-m (1.4 kg-m, 10.5 Ib-ft)
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';‘1“ oll capacity

P

1. Low lovel myk
2 Lipper level npd

Oil pan capacity About 3 gts.
Qil lilver copecity About .2 gts.
Others About .3 gts.
Total About 3.5 gis,
_'___
a

1 Full leved mak
B Lisvw lawrd ir1mm

7} Replenish oil uatil oil level is brought to FULL leval mark ar
oil level gauge (dipstick) (abnur 4 0 liters (R 570 UIS/Amp
pt ). Filler inlat ie at the lop of eylindar haad eavar

E] Start angina ard run i1 for three menutes. Stop (t and wait
enathar 3 minutes bafore checking oil leval. Add oll, a5 net:-
essary, 1o brang oil leval 10 FULL 1avel mark on dipstick.

NOTE:

Enging ail capacity is specified as [aft tabla.
Howavar, nota that amount of ol requirad when actuall

changing oil may somawhat differ from data in left tabl:
dapending on various conditions (temperature, viscosity,
#1c..

8) Check oil filter and drain p'ug for oil loakage.

ITEM 1-5 Cooling System Hoses and Connections

INSPECTION

1) Visually intpect cooling systam hoses for any avidance o
leakage and cracks. Examine them far fdamage, and check
connaction clamps for tghtness.

2) Replacs all hosas which show avidance of leakage, cracks
or other camage. Replace all damps which cannol main-
tain proper lightness.

3} Claan frantal araa af radiator cora.

4! last systern and racialor cap for proper prassure holding
rapacity, 110 kPa (1.1 kg/em?2, 15 6 psi),
If raplacameant cap is neede, use a cap designad for cool-
ing system ol this vehicla,

5] Chack coolant leved and concentration.

Add I necassary,
Aafer to "Coolani Level” of SECTION 6B for procedure of

level chack.
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ITEM 1-6 Engine Canlant

| WARNING:
To halp aveld danger of baing burned, do nol ramave a-
diator cap while engine and radiator are still hot. Seald-
ing fluld and stoam can be blown sut under pressura i
can i takan off too aoon

— ¥ — -

e Ml
| §. Aachaiar dram pleg
|

CHANGE

CALTION:
Tha cap of thermastat cap must not be removead.

1) Remove rad ator ¢ap when enging is ecol.

Z) Loosen raciator drain p ug to drain coolant.

Z2) Ramove raservoir tank and drain.

4) Tightan drain plug sscurely. Aleo ingtsll resarvoir tank.

€} Fill radiator with spacified amount of coolant, bloed air
from eooling system (raferio SECTION GR| and nm engine
far 2 or 3 minutes at idle. This drives out any airwhich may
still be trapped within cosling systam. STOP ENGINE. Add
coolant as necessary until conlant leve! raaches fillar throat
af radisior. Reinstall radiaior cap.

1, Full kavel mi 3. Tank cap
1 Low gvel mark 4. Maich manc

8) Ardenolant 'o resarvoirtank sothat its leval ahignswith Full
mark. Than, reinstall cap to resarvoir lank aligning maitch
marks o1 tha tank and cap.

. CAUTION:

l When changing engina eoalant, usa mixtura of 50%
watar and 50% sathylena-glycol base coolant [Anti-
Freeza/Anti-corrosion coolant) for the market where
ambient tamperature falls lower than = 16°C (3°F] in

| winter and mixtura of 70% water and 30% ethylene-

| glyeol hase coolant for tha markat whera ambilant
temperature doesn't fall lower than -16°C (3°F).
Even inamarket where no freezing tamperature isan-
ticipated, mixture of 70% water and 30% ethylene-
alycol base coolant should be used for the purpose of
corrosion protection and lubrication.

‘ Rafar to SECTION 6B for COOLANT CAFACITY.
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ITEM 1.7 Exhaust Pipe And Mountings

WARNING:

To avoid danger of being burmed, do not louch exhaust
systein when it ks sull hot

Any service on exhaust system should be performed

when it |s cool.

INSPECTION

Wher carying out pernadic maintenanca or vehicie is raiged

for othar service, check exhaust system as follows:

& Chack rubbar mountings for damagea and datariaration

® Cherck axhaust system for leakage, Ioose connechors,
dents, and damages
If boits or nuls are |oose, tighten them to specification.
Refar o SECTION 6K for worgue specification of bohs and
nuts.

= Check nearby body aress for darnaged, missing or misposi-
tioned pars, open seams, holes, loose connections or other
defects which could permit exhaust fumes 1o soop inld vo
hicla.

& Maka sure thal axhaugt systerm components hawve enough
claarance from underbody 1€ avoid overheating and pos-

sihle damaga tn flnor campat,
& Any datects should be fixed & once.

EMISSION CONTROL SYSTEM

ITEM 2-1 Crankcase Ventilation Hoses And
CONNECTIONS

INSPECTION
Check crankcase ventilaticn hoses for loaks and cracks, if any
of thasa is dafective, repair ar replace. Checkto be surethatthe

hose zonnection is tight.

ITEM 2-2 PCV Valve

INSPECTION

1) Disconnect PCV valve from cylinuer head cover and instal!
plug w head cover hole.

2) Run engine at idle.

3) Placa your finger ovar end of PCV valve to check for vacu-
urvi, fthera ia no vaouum , check for clogged valve. Replace

B5 NBCEISANY.
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4, Aftar chacking vacLum, stop engine and mmaova FLVvalve
Chaka velve ana listan ‘or the rattle of ekece naedia inside
tha valve. If valva dees not *he rattla. replace vaive.

Rl Aftnr checking. remove plug and install PCV valve.

ITEM 2-3 Fuel Evaporative Emission Control System

INSPECTION

11 Visually inspact hoses for crac<s, demage. cr excassive
bands. Inspact all clamps for damaga and propér position.

2] fany of thesa i defect've. rapalr ar replace.

3) Check EVAP caaister. Refer to “ On-vehicle Sarvice™ of SEC-
TICM 6) for procedures 1o check EVAFP canistar,

ELECTRICAL SYSTEM

ITEM 3-1 Wiring Harness And Connections

INSPECTION

1) Visually Inspect all wires in engine compartment for evi-
dence of breakage.
Inspactoandition of insulation (cracks). All clipsoand clampa
should have selid connactions to wires.,

2) Replace any wires in & detariorated or otharwise dafactive
sondition.

IGNITION SYSTEM

ITEM 4-1 Spark Plugs

REPLACEMENT

1) Halst vehicla,

2) Dust off cylinder head around spark plugs.

3) Disconnect high-tansion cords from spark plugs. Meke sure
1o pull only on spark plug caps.

d) Using & spark plug wrench, lvosen and ramova plugs.
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TICC IO,

5] Install new spark plugs.

NOTE:

Make sure to use new plugs of specified hoot range and
slze,

PLUG SPECIFICATION : AC Delco R45XLS

Clearance “2" : 0.7 - 08 mm (0.028 -0.031 in.)

6] Tightan spark plugs to spacified ‘orque.

Tightening torgue for sperk plug:
15 N-m (1.5 kg-m, 10,5 fx-ft)

7) Connect high-tension cords to sperk plugs. DO NOT push
cords for connection. Push bocte.

ITEM 4-2 Distributor Cap And Rotor

INSPECTION

1) Remove distributor service lid,

2} Inspest distributor cap and rubber caps far cracks.

3 Ingpect center electroda and terrninals for wear

4) Inspect rotor for oracks, and its electrode for wear,

5) Repair or replace as nacessary any component whicn ls
found o be in malcondilion as deserihad above,

NOTE:
Dust and stalns found within distributor can be cleaned by

using & dry, solt clath,
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ITEM 4-3 Ignition Wiring [High-tension Cord)

INSPECTION
Check high-tersion cords for cracks, connactions and resis-

tance. Fefer to SECTION 6F for resistance data and measuring
procedura
Replace high-tansion cords that show avidenca of doternora-

fien.

NOTE:

Check to make sure that @ach of tha high-tension cord termi-
nais and connections is secure and fully inserted Into its mat-
ing companent. Any burnt fitting must be replaced.

1. High-tonsion cona
+ Ghmemetel

REPLACEMENT

‘] Disconnect high-tension cords from spark pluga Ignitien
coll and distributer.

2} Connect new high-tension cords and clamp them securealy.
DO NOT pusk cerds for connection. Push caps.

ITEM 4-4 Ignition Timing

INSPECTION

Check to make sure tha: igni-icn timing is set properly. If out
of specifization, adjust it

Refar to SFECTION &F for insnection and adjustmant proca-

dure

ITEM 4-5 Distributor Advancer

INSPECTION
Check cenrifugel and vacuum advancers for proper opera-

tion.
Refer o SECTION &F Tor checkmy procedure.
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ITEM 5-3 Fuel Tank Cap

INSPECTION
Visually inspect gasket of fual tank cap. If itis changed or dete-

riorated, replace it with new ane.

CAUTION:
Be sure to use a new speacified cap. Failure Lo use correct
cap can result in critical mafunction of system,

ITEM 5-4 Air Cleaner Filler Element

REPLACEMENT

NOTE:

Raplace mors oltan under dusty conditions. Ask your dealer
for proper raplacement interval for your driving conditions.

Replace air cleaner element with naw one eccording to proce-
dure describad in SECTION 6A.

INSPECTION AND CLEANING
1) Visually chock that air cloarer olement is not excessively

dirty. damaged or aily.
2| Clean alament with comprazsed air from air autiat side of

alemant.

NOTE.

H vehicle is used in dusty ares. clean every 2,500 km (1,500
miles) or more frequantly.
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|TEM 5-5 Fuel Filter
REPLACEMENT

WARNING: |
This work must ba performed in a well ventilated area
and away from any open flames (such as gas hot water
heaters).

Fuel filter is located in the fuel tank, Included in fusl pump as-
scmbly.

Replace fue! filtar with new one pericdically, refarring to SEC-
TION &C for ramoval and installation.

|, Fuel pumg 5 Fedel vabe

i Purmp e 6. 2y Chacl wilva
B Bl flnay T Foal vl il
i Fusl wwil ghuja 0. Fual pump ist'y

ITEM 6-6 Fuel Lines And Connections/Fuel Tank

INSPECTION

# Check fuol tank, fuel lines end connactione for evidence of
fuel leakego, hose cracking, deterioration and damage.
Mako sure all clamps are zecure.
Repair leaky jnints, if any.
Raplace hosas tha® ara suspactad of baing cracked.
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BRAKE

ITEM 6-1 Brake Dises And Pads |[Front)

INSPECTION

1} Remova whaal and callper but don’t disconnact brake hosa
from caliper.

2} Check frant disc brake pads ond disce for excetsive wear,
demage ond dofioction. Raplace parts a8 nacessary. For tha
details, refar 1o SECTION 5,

Be sure o torqua calipar pin bolte to spacification

MNOTE:

if noise is heard from from brake when brake pedal is Jde-
pressed, check brake pad lining for wear, If it is worn, bath
right and left brake pads should be replaced with new
e

Brake Drums And Shoes (Rear|

INSPECTION

1) Remove wheel and Erake drum.

2) Check raar brake druma and broko linings for axcessive
waoar and damaga, whilo whaals and drums are removed,
Al the same tima, chack wheel cylinarrs for lnnkaga.
Replaca s5 nneascary.

For the details, reter to SECTION 5,

ITEM 6-2 Brake Hoses And Pipes

INSPECTION

Perform this inspection where thare is anough light and use &

Mimor 8s Necassary.

s Check brake hoses and pipes for proper hook-up, leaks,
orocks, chaling, wear, corrotion, bands, twists and other
damage.

Replace any of thasa parfe at nacassary.

& Check all elamps for tightness and connections for leakage.

® Chack that hoses and pipas areclear of sharp edges, moving

parts.

CAUTION
After replacing any brake pipa or hosns, be sure to carry
ourt nir purge oparation.

_——m e om - e
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ITEM 6-3 Brake Fluid

INSPECTION
1) Check around master eylinder and raservoir for fluid leak-

age.
If found laacy, corract

2} Chack fluld leval.
If fluid level Is lower than the minimum leveal ol reservolr,
refilling Is necessary. Fill reservoir with specilied Liraks
fluid.

Broke fluid: Refer to reservoir tank cap.
Frr tha datails, rafer so “On-vehicle Service” of SECTION b,

CAUTION:

Since brake system of this vehicle Is factory-filled
with brake fluid indicated on reservolr 1ank cap, do
not use or mix different type of fluid when refilling;
otherwise sérious damage will occur.

Do not use old or used brake fluid, or any fluid from a
unsesled conteiner.

CHANGE

Changu brake Muld as lollows.

Drain axisting fluid from brake systam complately, Yill systam
with abave recommended flu d end carry cut nir purgo ogpora
tiomn.

For air purging procedura, rafar to SECTION 5.

ITEM &-4 Brake Pedal

INSPECTION

Check brake pedal travel.

For checking procadura ralerta "Pacal Travel Check® of SEC-
TICN 5.
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ITEM 6-5 Brake Lever And Cablo

INSPECTION

® Check tooth tip of sach notch for damaga or wear. If any
damage or wear is found, replace parking lever.

® Check parking braks lever for proper operation and siroke,
and adjust it if nacessary.
For checking and adjusting procedures, refer to "Parking
Brake Inspaction And Adjustmant” of SECTION 5,

“a": Parking brake laver stroke
4 - 7 notches [With 20 kg (44 Ibs) of pull pressure)

® Inspect brake cable for damage and smooth movement.
Meplace cable if it is In deteriorated condition.

CHASSIS AND BODY

ITEM 7-1 Clutch
INSPECTION
Check cluich pedal free ravel. Refer to SECTION 7C for prace-

dure 1o check and adjust i
“a" : Pednl froo travel
10 15mm (0.6-0.8in.)

ITEM 7-2 Tires
INEPECTION
1) Chock tire for unevan or excessiva waar, or damage. H de-

fective, ropiaca.
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W

2) Checkinflating pressure of sach tire and adjust pressure to
spacification as necessary

NOTE

e Tire Inflation prassure should ba checked when tires are
mull

» Specified tire inflation pressure should be found on tire
placard or in owner's manuel which came with vehicla.

L~ TIRE ROTATION
- D- Rotala tiras.
I / I For detalls of the staps. reter to SECTION 3F,
U,.-ﬂ' i )
I Frend piees
e e
ITEM 7-3 Wheel Discs
WHEEL DISC INSPECTION

Inspect each wheel disc for dents, distortion and cracks. A disc
in badly damaged condition must be replaced,

| WHEEL BEARING INSPECTION

1) Chack front whael baaring for waar, damage, abnarmal
nnisa or rattins. For darsila, rafar to “Front Suspansion In-
spaction” of SECTION 30

2| Check rear wheel baaring for wear, damage abnormaél noisa
or rattle. For details, refer 1c “Rear Suspension Inspaction”
of SECTION 3E.

WHEEL NUTS
Check wheel nuts for tightness and, retighten them to speci-
fied torque.

RS E
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ITEM 7-4 Suspension Systam
INSPECTION

& rgpact frort & rear shock absorber for evidence of oil laak-
age, denle or any other damzge on slesves,; snd inspect an-
ehor ende for deterioration.

Raplaca datective parts, if any,

# Check front and rear suspension systems for demaged,
loose or missing parts; also for perts showing signs of wear
or lack of iubrication.

Repair or replace defective parts, if any,

& Chocok front suspension érm ball joint stud cdust seals for
leekage, detechmaent, tear or any other damage.
Roplaca defective boet f any.

@ Chock susponsion bolts and nuts for tightness and retighten
tham as nacesaary. Repeir or roplace defective parts, if any.

ITEM 7.5 Propeller Shafts

INSPECTION

1) Check universal jointand ealine of propellar shaft for rattla,
I rattla & found, raptace dalactive part with a new ona.

2} Chack propediarshaft{langa yoke bolts & nuts for tightness,
&nd ratightan tham a8 nacassary:

Tightening Torque
{2) : 50 N-m (5.0 kg-m, 36.5 |b-it)

ITEM 7-6 Manual Transmission Oil

INSPECTION

1) Ingpect transmission ¢asa for evidonee of ol! leskage.
Repgair laaky point if any.

2} Make sure that vahicle is piaced lavel for ail leval chozk.

3) Remove lovel plug oftrangmission. Oil level can be chacked|
roughly by means of fillardsval plug hele.
That is, It oll flows out of laval plug hola or if oil laval i)
found up to hola whan level plug is ramovad, ofl is proparl/
filled,
If oil Is found Insufficlent, pour specif ed cll up to lavel halo.

For spected al, refer 1o descriplion of oll change unde r

“On-vehizle Service” in SECTION TA.
4) Tighten level plug to specifiad torque.
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CHANGE

1) Flacathavehiclaleval anc draincil by ramoving drain plug.

2) Apply sealartto drain plug and tighten dralr plug to specl-
fied torcue.

A) Four specified o1l up 10 level hola,

4) Tightan fi-ler plug to specified worgue,
For racommendad oil, 15 amount and tghtaning torgus
data, rafer ¢ “On-vehlc 8 Sarvice® of SECTIOCN 7A.

ITEM 7-7 Ditferential Qil

INSPECTION

1) Inspec: diffarential housings for evidance of ol leakage.
Aeparr ieaky point. If any.

2) Make sure that theveh'de |s placad leve for oil level chisck,

3) Aemove lavel plug of diffarential. Oil level can be checked
roughly by mezans of level pluy hole.
That Is, If oll flows out of level plug hole or if oil level is
found up tw hule when leve' plug is removed, oil Is property
fillad. }f ol is found insufficiant, pourspecifiad oll up te lovel
haole,
lor soacified oil, refer to desoription of oll change undor
"On-vehicle Serviea® in SECTION 7F.

4) Tigkten lovol plug to epacifinc 1orque.

1, Dvain plwa lApsiy sealant
7, O Blineleend g

CHANGE

1) Placethe vehicle leve' and Jdrain cil by removing drain plug.

2) Apply svalent Lo drain pluy and tighten drain plug to speci-
fied wryue.

3) Pour specified oil up to leval hole.

4} Tighten filler plug to specified torque.
For reccmmanded oil, its amount and tightening torque
data, refer 1o "On-vehicle Service® of SECTION 7F

ITEM 7-8 Steering Systam

INSPECTION
1} Check stearing whea! for play and rattle, holding vehicle

straight on ground.
Steering wheal play “a" : 0 - 30 mm (0.0- 1.2 in.)

2) Check bolts and nuts for tightress and retightan them as
necassary. Reoair or replace defective parts, if any.
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Exampls : FRONT DOOR

‘

3) Check steering linkage fcr looseness and damage. Repair
or raplace defective parts, if any

4) Check boate of stearing linkage and staaring gear case for
damage (leaks, cetachmant, taar, ale ). If damage is found,
replaca dafactive boot with new one.

) Check un/versal ioints of stearing shaft for ratle and dam-
age. 'frattle or damage is found, replece dafectlve part with
a new ona,

&) Check that steering wheel can be turmed fully 1o the right
and laft, Repair or raplace defective parts, il any.

7) Check bolts and nuts for tightness and ratightan them as
necessary, Repair or replace defective parts, if any.
Refer o “Tightening Torque Specification” of SECTION 38
and 3C (ar 3C1) for particu'er check peints.

B) Check whee! alignment.
NOTE:
For the datails of whaal alignmant, rater to “Wheal Align-
mant™ of SECTION 3A.

ITEM 7-9 All Latches, Hinges And Locks

INSPECTION

Check that each door of front food, front, rear and back doors
opens and closss smoathly and locks sacurely whan closed
If any matunction is found, lubricate hinga and latch or repair

door lock system.
Refar tn SECTION 9 1ar lubnication 10 rear sl ding door.

ITEM 7-10 Gear Shift Control Lever And Shaft

INSPECTION
Check that gear shift cortrol lever move smoothly without ob

normal noisa.
Il detective, lubricate as follows.
Lubricate laver seat and shaft bushings with water rasistant

chassis groass.
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FINAL INSPECTION

WARNING:

When carrying cut road tosts, salect a safe
place whera no man or no running vehicle is
seen 3¢ as to prevent any accident.

Engine Hood Latch

Check that hcod opens and closas smoothly and
properly. Lubricate if nacessary. Also check that
sacondary latch operatas properly (check that sac-
ondary latch keaps hood from opening all the
way.| and hood locks securaly whan clogad

Doors
Chock that sach door opons end closes amocthly
and locks securaly whan ¢legod.

Seats
Check that redin/ng mecheanism of front seat back
silows it to be locked at any engle.

Seat Belt

Inspect balt systeT inciuding wabbing. buckles,
latzh nlatas, retréctors and anchors lor camege ar
wWear.

Chack that saat balt is sacuraly locked.

Battery Electrolyte Lavel Check

Check that the electrolyte level cf all battery cells
is betwaen the upper and lower level lines on tha
ease. If battory is equipped with built-in indizator,
chack battery condition by tha indicator.

Accelerator Pedal Operation
Check that pedal operates smoothly without get-
ting caught or Interfared by and othar part

Engine Start
Chack angina start 1or reaciness.

WARNING:

Before performing the following check, be
sura to hove enough room arcund the ve-
hicle. Then, firmly apply both the parking
brake and the regular brakes. Do not use the
accalerator pedal. If the engine starts, be
ready to turn off the lgnition promptly. Teke
these precautions becouss the vehicle could
move without warning and possibly cause
personal injury or property damage.

Finca tha shift levar in " Neutral,” push the cluteh
halfway and ury to star. The staner should crank
anly when thea ciutch is fully depressed.

Exhaust System Check
Check for leakege. cracks or 0058 SUppons.

Clutch

Check for tha following

& Clutch is complataly releasad when depressing
cluteh pedal,

* No slipping clutch ocours when relessing pedal
and accelerating,

& Clutah itsolf is frae from ony abnormal sondi-
tian.

Gearshift or Selector Laver (Transmission)
Chack gear shift or selector laver for smoaoth shift-
ing to oll positions and for good performance of
transmission in any position.

Brake

[Foot brake)

Check the follawing;

# that brake padal has proper travel,
that brake works properly,

that it ia free from nolse,

that braking foree iz applied equally or all
whaals,

a and that brake co not drag.
[Parking brake]

Chock that levar hae propor traval

WARNING:

With vehicla parked on a falrly stoep slope.
make sure nothing is in the way downhill to
aveid any personal injury ar praparty dam-
age. Be prepared to apply ragular brake

‘ quickly aven if vahicle should start 1o mova.
Check 10 ansure thet parking brake is fully offec-
tive when the vehicle is stopped on the sefe slopa
and brake lover is pulled all the way.,
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Stooring

* Check 1o ensure that staering whael is free from
ingtabi ity, or abnormally heavy feeling.

o Chack that the vehicla does not wander or pull
to one side.

Engine

* Check that engine responds readily at all
Speecs,

* Check that angine is frae from abnormal noiss
and aonormal vibration,

Body, Wheals and Power Transmitting
Systam

Chack that body, whaals and power transmitting
aystem are free from abnarmal noisa and abnor-
mal vibration or any other abnormal condition,

Meters end Gauge

Check thet speedometer, odometer, fue meter,

temparature gaugs, etc. are operating accurately

Lights
Chack that all lights operste properly.

Windshield Dafroster

Pariodically check that air comes outfrom defrost:
er nutlet when operating haater or air candition-

Ing.

Sattanswitch lever 1o “HI” position Tor this check.

RECOMMENDED FLUIDS AND LUBRICANTS

§E, SF, SG, SHor SJ '
|
SR ] NI (Refor to engino il viscosity chartIn ftem 1-4.
Ethylane-glycol base coolant
Engine coolent long e coolonl) | () gze/Atioorosio soolsnt’)
Brake fluid Refer to resarvolr tank cap o swner's manual
Manual transmission oil Ses o/l chart on SECTION7A |
Gear shift control lever and shafticables | Water resistance chassis grease
Door hinges Engins ol -
Engine hood latch Enging oll
Koy lock cylinder Spray lubricant -
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SECTION 1A

HEATER AND VENTILATION

CONTENTS
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DIAGNOSIS
Trouble Possible Cause Remedy

Hester Blowear won't work Dlower ‘use blown Roplace fuse to chack for ehort.
s st 1 savinoh e NG, Biows! resistor fauity Check continuity.

Rlowwar motar faulty Replace mator.

Wirng er grounding faulty Rapair as necessarny.
Incarrect temperature output Control cables broken or binding | Check cablas.

Air damper broken Repair damger.

Air ducts clogged Hepair air ducts.

Hastar core lesking or clogged Replaca heatar cora.

Hester hosos leaking or clogged | Replece hoses.

ON-VEHICLE SERVICE
WIRING CIRCUIT
b
W P
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HEATER UNIT




U CUTTV

REMOVAL

WARNING:

Plaase observe all WARNINGS, CAUTIONS, “Service
Precautions” under “On Vehicle Service® befare per-
forming sorvice on Air Bag System Companent. Fallure
1o tollow WARNINGS could result in unintended air bag
deployment or could render the air bag inoperstive. Ei-
ther of thase two conditions may rasult in severs injury.

1} Disconnect negative (=) cable st battery.

2) Draln engine coolent and disconnect heater hoses from
heatar uni.

3) if eguippsd with air bag system, disable air bag systom.
Reler to “Disabling Air Dag System” in Sestion 3C1.

4) Remove instrument panel, refar to “Instrument Panel” in
Saction 9. Disconnect instrument wire harness clamps
‘rom stoering support mambar, and remaove stearing sup-
aort membar

5) Disconnect blower motor and resistar lead wires at coupler.

6) Remove hoator duct.
7] Remove hoater unit.

8) Pull out heater core from unit,

4 Packing
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2 INSTALLATION
s - 1! Instell heater unit by revarsing ramoval procecure, noting

tha following items,

& When inctalling mach part, be care‘ul not to catch any
cable ar wiring harness.

» Whan irstaliing stsering column assembly, rafer to Sec-

\ % dasticuan ticn 3C1 "Staering Column”

@ 3 N 2! Ad ust contrcl cablas. (Refer to “Heater Conlro Cables” in

1 Hvater deci

4 &+ inlet bo tkis section.)
3] Fill engine vuulant to radiator and bleed air from cealing
systen, refer to Section 6B,
4) if aqu pped with air bag system, cnab’c air bag systam.
Rafer to “Ensbling Air Bag System”'ir Section 3C1,
1. Haatar blevir résiatr HEATER ELOWER RESISTOR
# N mined
3 H mmina REMOVAL
4. L sarminal

1) Discannect battery (-} cable &t battery.
2) Disconnect blower resistor lead wire et couplor
3) Remova hoator blower rosistor.

INSPECTION

\easure the resistor for sach terminal to-torminal rasistance.

Terminel-to="erminal Rezsistanca (2]
H-M 1.2
H-L 4.8
M-L 1.7
if the maasured resistor |s incorrect, raplace the heater Llower
resistor.
/ INSTALLATION

. Heversse removal procadure for installation.
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AY [ Tn lmimnk 1

1. Corral lavver hnls
2. Conirol parel

d, Harrer blower moor swlch connaco

.

LOUNTTT

HEATER BLOWER MOTOR SWITCH
REMOVAL

1) Remove meter cluster and glove bax.

2) Reinove cantral cable from link.

3) Disconnect blowar motor ewitch lead wires at CcOUplAr.
4) Disconract instrument harness clamps from atay.

5) Remave contral lave: atsembly.

INEPECTION
Check switch for each terminal-to-terminzl continuity. If thera
ia no continuity, replaca control levar assamb'y.

B PG P/B B P

H ] O—1—%) O
M . O O
L C O O

B :Black

P :Pink

P/ - PincBlack

P/EI - Pineu/Blua

PG . Pink/Grean

INSTALLATION
Reverse removal procedurs for insta'lat on,

HEATER CONTROL CABLES

ADJUSTMENT

Alr control eahla
1) Sat conteal laver to ventilation position.

2) Pull lover and link in arrow directions fully as shown in tig-
ure and fix cablae there.
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1. Ternpubsature
caneral easle
& Lnk

,-"""_-':""F e Frach crar mom

2 Freah dr sonbe b

Temperature control cable
1) Set cantrol iever 1o “COOL" position,

7} Pull lavar anc link in arrow diraction fully as shown in left
figura and fix cahla thara

Fresh alr control cable
1) Set control lever 1o “FRESH AIR® positlon.

2) Pull leverin arrowdirection fu'ly as showr in left figure and
fx cable thara.
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SECTION 1B

AIR CONDITIONING (OPTIONAL)

| CAUTION:

| The air conditioning system of this model uses refrigerant HFC-134a (R-134a).
| Mona of refrigerant, comprassor oll and component parts is interchangeable between two

types of A/C:

maintenance.

being serviced,

ana using refrigarant CFC-12 (R-12) and tha othar using refrigerant HFC-134a (R-134a).
Ba sure to check which refrigerant is used before any service work Including inspection and

Whenreplenishing or changing refrigerantand compressor ol and when replacing parts, make
sure that the material or the part to be used is appropriate tov the A/C installed In the vehicle

Use of wiongone will result in leakage of reflrigerant, damage inparts or other faulty condition,

GENERAL DESCRIPTION .. ...
Major compenents and refrigerant
fiow of air conditioning system ....... ..

EAEEd R E R RE

SYstem cOmMPOnents ......ieusisnsasian
Sysiam circuir | .
INSTALLATION OF AIR CONDITIONING

Fﬂ!plrntlnn priar to lnltallntum
Frecaution for installatior . i
Procadura for INS1AIATION ... ... coovue.as

RECOVERY. EVACUATION AND
CHARGING . .
Cperation prﬂmdum rnr l:hs.*nmu .n'-'l..'['.‘
wWith refriQBranT . ....covcevieniversnsnns
Refrigerant recovery ........v0vvuiees
Evacusting Systom ... cvvveivrirnies .
Checking systomn for prossura loaks . ..
Charging systern with rafrigerant .....
Procedure of charging . ..............
Inspacting AC system for leaks ... ..
Detaching manifold gauge set . .......

b
&
..1E-5
b

CONTENTS
18- 2 Troubleshooting procedura using
manifoldgauge set .......cocieeiviries 18.13
18. 2 AIC compressor drive balt inspection ..., 18:15
1B- 3 Refrigerant quantity Inapcetion through
. 1R- 4 Bight GIBEB .. ... covveeinriannsnrsnnsses 1818
AIC eantrollar and its circoits inspaction . 1817
e 18- ON-VEHICLESERVICE .................... 1B-18
.« 1B ldle speed with A/C ON check and
Bdjustmont ........ccrer i eminnn I 1813
1B- AIC-YSV \vacuum switching valval ., .. 1B-13
ECT 88N80F o . vviveicarneninannasnnnson 18-19
18. B Dual pressure switch .. ........ e 18-20
A/C condenser assembly ............... 1B-21
18- B A/C condanser fan motor ..., enisanenss 1821
18- 5 AC condenser fanrelay ....ooovivuiies 18-22
18- & Qver-head coollingunit ................. 18-23
18- 7 Overhead AICrelay .. ... ...... . 18-26
1B 2 AL compressor .. AP A . 1B-27
1B- 9 Ftan!mmhingmmrﬁmml creniaees 16-28
18-10 Acce'arator pedal OFF swiich ........... 18-29
1B8-10 PERFORMANCETEST ............cconn.. 1B-29
18-11
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GENERAL DESCRIPTION

Air conditicning for this vehicle is availekle as an opfional equipment, Thig section dascribes function of
its main campanants, installation, se~icing cle.

MAJOR COMPONENTS AND REFRIGERANT FLOW OF AIR CONDITIONING
5'!"31' EH
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SYSTEM COMPONENTS
|

A Fan and A pwlich
18 Dlechacge hota
11, Faanthan lases

VR Moo e sl rpew weisll €1 i pow
13 AT iheap Wi

14 A ECT smvae

18 Condasaarfan

18 Concaansrfan iwiay

17 Digwar fan

18 Cwerhead AT mday




il=4 AR SONCUTIONING (DPFTIONAL|

ht;

e e =

SYSTEM CIRCUIT

y—— -

LA

ATS

AT

AN

&1

LAR

o | LI
[« ] Br
B pa——
h 1
e =
L ,ﬁ,ﬂf 4
e —
= 3
e :
L"""‘. L -
£ I
£ T—

Tarminal armngement ol A/C contrelier coupler [viewad from hamass side)

- | I
ATE AN AT A11/410| AS Al Ad| A AZ| AT B2 | DY
1. Bemonry o meminel E. AT o o madr i, Mlgup FEV
2. Pusibie link B, A COMpremIcT 18 ASC corraline
A, lpnition sadtch 16, Biowear Tan mobod nad reskiinon S0 Pl e sy
4 P o 11, Owai-rend AL raiay . Fusl pump and gasge
A, TTURN BASE® s [1EL) 15 Disds IF. Binle supresssns
&d. "W-COLMETER" tuws (15A] 13 AT weul Taw werilah 55, ANE lllacap VEV
a3 “Hoewar= {304 T s [resnufe SwiBcs 4. A ETT wedmor
5 AL fuss 1E. Henser fan mater B AR gvago, TNafmimor

A AT eoacnesar LS matnr fuks

AJE sonderder lan melay

e dio-un iy
11 Hapiarian pslich

. Actalarabsr pedsl DFF pwitsh




https://truckmanual shub.com/ AIR CONDITIONING (OPTIONAL) 185
T E—

INSTALLATION OF AIR CONDITIONING COMPONENTS

PREPARATION PRIOR TO INSTALLATION

INSPECTION AND ADJUSTMENT OF VERICLE

Befare installing air conditioning, check and acjustment *ollowing ftams.

& Engine ignition timing

* Engina conling systam

# Hattary alectrolyie and charging system

¢ Passenger companment sealing

® Fual system

* General vehic e vond Lions

PREPARATION OF AIR CONDITIONING COMPONENTS

Whan unpacking parts kit, arrange unpacked parts in the order of installation,
At this time, you have to make sure the kit has no missing or defective parts. And whon installing ait cond -

tioner, you have to use covers for protection of fender and soat.

PRECAUTION FOR INSTALLATION
1) Negative (-) cable should be disconnacted from battery.
2) Engine-installed air condition ng companants should bae t ghtened by spacified torque using holts sup-

plied in the kit.
3} Airconditioning lines and wire harmnass shoule, when inetallad. ha routed correctly 3o ag notto .nterfera

with peripheral perts.
£) Hoses and tiuhes shauld he connact2d with each other respactively afier applying two to threz drops of

rafrigarant il to saat of t/ared nuts,
6) Line fittings shovld betighienad or lonsened using twowranchassu Lhal ey are supported evenly dur-

ing such tightaning cr loosening.

6) Flared nuts should be tightened by specified torgue, .
7) Until it becomes possible W conect esch compaenents into position, blind plugs of axtaching partions

shou'd not be removed,

NOTE:
Remaves plugs fram eampressar earafully to allow refrigerant 1o escape slowly. This is necessary be-

cause compressor is shipped out from factory with a slight charge of refrigerant to prevent its seals
from corroding.
£) When handling refrigerant HFC-134a |R-134a), you should a'weyswear safety goggles and alea use cara

tnat it will not get on your skin,
€) Refrigorant HFC- 1340 (F-134a) san should be kept st anout 40°C (*CO°F) by putting it in hot watar.

PROCEDURE FOR INSTALLATION

When installing air conditioning, refer to instruction manual which is packed with A/C parts,
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OPERATION PROCEDURE FOR CHARGING A/C WITH REFRIGERANT

DSt G Ul B B e ——

RECOVERY, EVACUATION AND CHARGING

F

[ Btart avoacuating }—
18 minuies (above 750 mmil ig)
=iop evacuating ] [ Inspect and repair connections J
Whail 19 l'll-ll:lllq_l I asiDs Showi

Chack system for
pregsure Eighinass

abnormal conditions

|

Recharge AN with
rafrigerant

1

Chack systom Tor refrigerant
leaks and reafrigerant
charging quantity

Rachargn 700 + 50g of

== refrigerant in gas form

Parfarmance 1ost

& High preses e service vl re

B Low prodire sarvice vefve

1L Bl nifold geugs 5ed

1 Lk (FREELTS SRLGE

4. Migh praisa e gadgn

A, Bgod vy eyl P o v LT Emp

REFRIGERANT RECOVERY

When discharg ng refrigarant aut of AL systam, always ré-
cower it by using refrigarant racovery and racycling equic-
ment.

Discharging #into atmosphera would ceuse adverse affact 0
environmeants

NOTE:
When handling recovery and recycling equipment, be sure to
follow the Instruction manual for the eguipmaent.

EVACUATING SYSTEM

NOTE:

Whensvar opaned (exposed to atmospheric gir), air condi-
tinning system must be avecusted by using & vacuum pump.
The A/C system should be attached with a manifold gauge
sat, and should be evacusted for approx. 15 minutes.

CAUTION:
Do not evacustle befare recovering refrigerant in system.

1) Connect high and low charging hoses of manifold gauge
set respectivaly as follows:

High charging hosa : High prassure servica valve
Low eharging hose : Low pressure service valve

2] Artach centar charging hose of manifold gauge set to vacu-
um pump.
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A Compressor dalivery hosa
B: Swstion hoss

€1 Faetvary o evesuating
D1 Chargling

1. Oaspa manifale ss0
2, Loy pressurs gauge
4 High pressure geuge
4, Fmcoveny el prmeni oF VADURAT! [RFT
5. Fainigarsnt comisnar
6. {ondenuer

T Crmpraaant

B, Bveparstor

5, Pechbbi il e

1, EXpERETR ¥k

11, Service valve

3)

4]
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Operate vacuum pump. and then apen suction-side valve
[Lo) of manifold gauge set. If there is no blockage Insystem,
thers will be an Indicatlon an h'gh préssura gauge. Whaan
this occurs, open the other-sioe valve (Hi) of the set

Approx. 10 minutes later, low pressure gauge should show
a vacuum lowar than 780 mmHg providing no leakage ex-

ists.

NOTE:

If the system does not show a vecuum below 780 mmHg,
close both valves, stop vaeuum pump and watoh move-
ment of low pressure gougo. Inorease in the gauge reading
suggosts axistence of laakage. In this case, repair the sys-
tem belfora continuing its avacuation.

If the gauge shows a stable reading [suggesting no leak-
nge), continue evacuation.

Evacuation should be carried out far a totzl of at least 16
minutes.

Cnntinue avacuatiaon until low pressure gauge indicates a
vacuum less then /60 mmHg. 8nd then close both valves.

| Stopvacuum pump. Cisconnect center charging hosa from

pamp Inlet. Now, the sysiem iy ready for changing relriger-
gnt.

CHECKING SYSTEM FOR PRESSLIRE LEAKS

Aftar completing the ovacuation, closa manifald gauge high-
prassura valva (HI) and low-prosesure valva (LO) and wait 1C
minutes. Verfy that low-pressure gauge reading has not
changed.

CAUTION:

If the gauge reading moves closar ta "0, there s & leak
somewhere, Inspect the tubing connections, make nec-
essary comections, and evacuate system once again,
meking sure that there are no leaks.
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CHARGING SYSTEM WITH REFRIGERANT

The air conditicning system containe HFC-134s (R-134a).

Described hera ie a methed to charge the air conditioning systam with refrigerant from the refrigerant sai-
vice cantainer

When charging refrigerant recovered by using tha refrigarant recovery and recyeling equipment (when ré-
eyeling refrigerant), follow the'procadure described in the aquipment manufacturer’s instruction manual.

WARNING:

¢ Your eyes should not be exposed to refrigerant {liquid).

Any liquid Refrigerant HFC-134a [R-134a) escaping by aecidentshows a temperaturs balow freez-
ing point. Should liquid HFC-134a (R-134e) getinto youreyes, itmay cause a seriousinjury. To pro-
toct your eyes against such accident, it is necessary to always wesr goggles. Should it occur that
HFC-134a (R-134a) strikes your eye(s). eonsult a doctor immedintely.

" a.Do not use your hand to rub the affected eye(s). Instead, usa quantities of fresh coid water to

| splash itover the affected area to gradually raise temparature of such area above freezing point.
b. Obtain propar treatment as soon as possibie fram 8 doctor or eye specialist.

» Should the HFC-134a [R-1348) liquid come into contact with your skin, the affected area should
he traated in the same manner as when skin is frostbitten or frozen.

» Refrigarant must nat ha handlad near where welding or steam cleaning is performed.

» Refrigarant should be keptat a coldand darkplace. It should naverbestored where & high temper-
ature is anticipated, 8.3 where axposed to direct sun fight, closa to fireor Inside vehicle (including
trunk room).

» Avoid breathing fumes producad when HFC-134a (R-134a) is bumed. Such fumes may be hazard-

|
' ous o health,

CAUTION:
s ALWAYS CHARGE THROUGH LOW PRESSURE-SIDE of A/C system.

s NEVER CHARGE ON HIGH PRESSURE-SIDE of A/C systam.

® Do not charge while compreseor i hot.

e When Installing tap valve to refrigerant container to make a hole thare through, carefully follow
directions given by manufacturer.

o A pressure gauge should always be used before and during cherging.

e The rafrigerant container should be emptied of refrigerant when discarding it

® The reftrigerant container should not be heated up to 40°C {100°F) or over.

o Refrigatant container should not be reversed In direction during charging. Reversing in direction
causes liquid refrigarant to enter compressor, causing troubles, such as compression of liquid re-

frigeramt and the like.

—— R = amznn s e mm i = -
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PROCEDURE OF CHARGING

1) Maka sura that hoses are routead properly after evacuating
the system (see svacuation circuit is correctly routed.)

7) Connect manifold gauge set in position. Thus cpen refrig-
grantcontainervalveto purgethe charging line. Then open
the low pressure-side valve, -

WARNING:
Moke suro that high pressurs-side valve is closad se-
euraly.

=

3) Start engine and keap angine speed at 1500 rpm. Then op-
erate air conditicning.

4) Charge A/C system with refrigerant at vapor state. At this
time refrigorant container should be held upright.

§) Whon a refrigerant container is emptied, use ‘cllowing pro-
codure 1o replace it with a new rafrigarant container

il Close low prassura valve,

il Aleplace empty containar with a refrigerant container
which has bean charged with refrigerant. When using
refricerant contairer tep valve, use lollowing procedure
for replacerment.

{1} Retract needle and remove rofrigerant container top
valve by locsening its plate nul.

{2]Reinstall praviously removed refrigerant container
tap valve to a new refrigorant container.

iii) Purge any air oxisting in center charging hose.

Whaen uging refrigarant container tap valva, use follow-

ing procadure to purge air.

{1]Onca fully tighten refrigerant container tap valve and
than slightly loosen plate nut (open it a littlel.

{2]0pan low pressure valve of manitold gauge sa1 a
littie.

{31As soon as refrigerant comes out with a “hiss”®
through a ciearance between refrigerant container
gnd tap valve, tighten plete nut as well as manifold
geuge set low pressure valva.,

(4] Turn handle of 1ap valve clockwise so that its needls
is screwved into the new conlainer to make a hole for
refrigerant flow.
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6] Afier the systom has baen charged with specified amaunt
(850 - 780g (22 B - 26.3 Imp ar.)) of refrigerant or when low
and high pressure gauges have indicated specified vaiue
balow respectively, close low pressure side valve of man-
ilold gauge set. At this time, look into the sight glass end
check that there ara no bubbles in it, which means that the

systam s Tully charged,

Low pressure gauge

when charged with specified smount ;
About 200 - 300 kPa |2 - 3 kglem?, 29 — 43 pai)
{at air temperature 26 - 36°C (77 - 95"F))

High prassura gauga
when chargad with specilied amount
About 1370 - 1670 kPa (13.7 = 16.7 kg/fem?, 200 - 244 psi)

(at air temperature 25 - 35°'C (77 - 95°F))

INSFECTING A/C SYSTEM FOR LEAKS
Using an elactric leak detector, carefully check the system o

leaknqga.

WARNING:

® To prevant explosions or fires, make sure that there
are no flammables in the vicinity.

* Whean exposed to fire, the refrigerant turns into a pei-
scnous gos [phoagena). Do not inhale this gas.

DETACHING MANIFOLD GAUGE SET

WARNING:
High prossure-side is naturally under high pressure. Care

should be takan to protact syes and skin.

1} Close low pressure-side valve of manifold gauge set. (High
pressure-side valve is closed continucusly during thas pro-
cass of charging.)

2} Close refrigerant contaner valve.

3) Stop engine.

4) Using ashop rag, remava charging hoses from compressor
service valves. This operation must ba parformed mpidly.

B} Put caps on service valyas.
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DIAGNOSIS

Condition

Possible Causa

Correction

AT system Improper op-
arative)

Cool air doas not coma out @ A/C system roparative

1] No refrigarant
£) Fuse blown

2) A/C and fan ocwitzh ‘aulty
4) Slow idle spead

E) A/C tharmiator faulty
E)} AFC ECT sensor taulty
71 Dual prassure switch faulty
E) Ovar head A/C rolay laulty
8} Accel OFF switch faulty

“0) Wiring or grounding feulty

Fecovery, eveouaiion and charging.
Check "TUAN BACK™ fuse "Heater™
fuso “ACY fuoe and check for short
cirsuit,

Chack AC and fan swilch.

|dle speed with AIC ON eheck and ad-
justmant,

Chack AC thermistor

Chach AJC ECT sansar,

Chech dugl pressure switch

Check overtioad A/C rolay

Chech aceal OFF owilch

Rapair as necessary,

11) A/C contrallar faulty Check AX enntroller
» Comprossor inoparative (dcee not

rotation)

1) Compresaar tharmal protectar | Chack comprassor tharmal protectos.
taulty

Z2) Magnet clutzh faulty Check magnet clulch,

3) Drive belt loose of broken Tighten or replace drive belt,

4) Compressor faulty Check scempresao, -

¢ Condenser fan inoporative
1) Fuse Dlowin

2) AC cendaneer fan ralay faulny
) Wirtlng or gmunding faulty
4) &'C eondanser fen motor feulty

Chack "A'C condenser lan motor”
fuse and chack for sharl gircut.
Chack A8~ eandarnser tan rifay.
Rapair as necassary.

Check AXC condanser fan motr.

* Alowar motar inaperativa
1) Blowar motor resismor fall oy
2) &/C and fan switch faulty
3) Wiring or gruanding faulty
4) Blower motor faulty

Chock blowar motor resistor.
Check A/C and fan switch
Repair as necessary.

Check blaowar mator,

system nonmal opetative)

# Svoporator clogged or frosted

& A/C tharmistor faulty

* AC controller faulty

w Expansion valve laully
* Receivor/dryer clogged
® Drjve belt slipp'ng

s Magnete clutzh ‘aulty

Cool air does not come out | Insufficient or excessive charga of | Check charge of refrigerant.
or insufficlent cooling (A/C | refrigerant Chech system for laaks.
# Condenser clogged Chech condonsor.

Chock avaporalor

Check AXC thermistor
Check AXC eontroller.
Choeck A/C thermistor.
Check A/C controllar.
Check eapansion valva,
Chech receivar/dryar.
Chaek or roplace drive balt,
Chack magnetic chiteh,
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system normal operative)

® Air leaking from cooling unit or air
duct
» Heater and ventilation system faulty

Condition | Possible Cause Correction
Coal air does not come out | ® Compressor faulty Check compressor.
or Insufficient cooling [A/C | ® Airin AC systam Raplace recaivar/dryar, and avacua-

lion and charging.
Repair os recessary.

Check air inlat box Assy,

mittently

® Excossive moisture in A/C system

* Accol off switch faulty
& A/C controller faulty
& Magnetic eluteh faulty

Chack hoater cortrol lover Asay.
Check haater Assy
s Blower motor faulty Chack blower motor.
» Exesgsive comprassor oil exigting in | Pull out compressoroll in A/C system
AIC system sircuit, and replace compressor,
Cool air comes out or does | & Wiring connection faulty Rapalr 85 necassary
not comes out only inter- |® Expansion valve faulty Check exparsion valve.

Replace receiver'dryer, end avacua:
tion and chorging.

Check aceel off swatch faulty.

Check A/IC controller

Check magnatic clutch.

high speeds

® Insufficiont charge of refrigerant

& Comprassor tharmal protector faulty | Check compressor thermal ptmmnr
o Excossive charge of refrigerant Chack charge of refrigerant.
Cool alr comas out only st | @ Candanser clogged check condenser.

Check chargs of refrigerant,

® Alrin A/C systam Replace receiveridrver, and evocda-
tion and charging.
¢ Drive belt slipping Check or replece drive belt.
o Compressor foulty Chock compressar
Cool air doos not comes out |+ Accal of swilch faulty Chack ascel off switeh.
only at high speeds & Excessive charge of refrigarant Chack charga refrigerant.
¢ Evapatalor frosted Check evaporator,
Check AVC thermisior,
Insufficlont veloclty of | @ Evaporator cioggad or frosted | Check evaporator.
cooled air Chack A/C thermister.
® Alr leaking from cooling urit or air | Repair &s necessary,
duct
® Blower mator faulty Check biower motor,
® Wiring ar grounding faulty Hepair Bs necessary.
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TROUBLESHOOTING PROCEDURE USING
MANIFOLD GAUGE SET

This procedure anablas the tachnician ta discover and rapair

eooling proslems by having the pressuras of both the high and

lew-prassure sides indicated on the respaciive gauges ofthe
manitold gauge set.

ATTACHING MANIFOLD GAUGE SET

1) Maka sure that high-pressura and low-prassure valves of
manifold gauge ary firmly closed.

2) Connect high-pressurs charging hoseto high-pressure ser-
vice valve on vehicle, end connect low-pressure charging
hose Lo low-pressure service valve on vehicle,

3! Bleed the air in charging heses by loosen ng ther raspec-
tive nuts on manifold gauge, utilizing the refrigarant pres-
sure. When a hiss ia heard, immediotely tighten nut.

—
CAUTION:

Do not interchange high and low-pressure charging
hoses by mistake.

i the compressor is equipped with service valves
with differant thread diameters, the smaller is the
high-pressure side, and the larger the low.prassura
side. |

TROUBLESHOOTING INFORMATION

1) Beginning on the next page, the manifold gauge pressure
values shown have been obtainad undor canditions listed
bolow. Howover, keop In mind that the astualon-tho-vehicle
read 'nge are somewhat affectec by the ambient tempera-
ture.

A/C inlet air temperature: 30 - 35°C (86 - 95°F)

Engina speed: 1500 pm
ASC and fan switch: High pnaition
Doors: All open

) Since the operating pressura for the HFC-134a (R-1344a) re-
frigerant at high temperalures is highes than that of the R12,
the gauge readings w!li ba slightly higher.
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CORRECTIVE MEASURES FOR MALFUNCTION SYMFTOMS
Starting on the nexi page, gauge readings, conditiuns, causes, and measures (classified according to mel
function symptoms) will ba discussed

CONDITION

CAUSE

CORRECTION

MNormal condition.

® The low prossure side
reacs & negative pres-
sure, and the high
pregauce side rends an
itromaly low pros-
Wad g,

¢ Fresence of frost
around tubing to and
from recalvaridryar
and expansion valve.

® Dust particles or water
droplets are either
stuck or frozen inside
expanaion valve, pra-
venting the refrigarant
from flowing.

@ (Gas leak from heal-
gensitlzring tube is pre-
verting refrigerant
flow.

o Clean expansion valve
Replace it If it can not
bo c'sanad.

s Raplaze receiver/dryar.
Evaruate the A/C sys-
tam and recharge with
fresh refrigerant.

® |{ heat-sensitizing tube
s defactive, raplace ax
pansion valve.

MANIFCLD GAUSE
MPa (kgicm?, psi)
LO Hi
016-03€ | 137~ 1.57
1.5-25, {14 - 1B,
21.3-36.5) | 200 - 227)
Negalive | 0505
pressuns b=g
71.2-853)
Mormal: Mormal:
016-0.28 | 1.37 =15/
(i.6=25, | {14 = 16,
214-355 | 200 - 227)
Abnarmael. | Abnormal:
Negative  DE9-0.98
prassina (7 -10.
100 - 142)

During A'C aperation.
the low pressure side
somatimes indicales
nagative pressure, and
somatimas normal prés-
Eure Also

high prassurs side re-
pasts incication of the
pbnormal and noanal

pressura

Expansion valva is fro-
2an dug 10 Moisture
icaid i the system and
temporarily shuts off the

rafrigarstion cyelo.

* Replace axpansion
valva,

& Replaze “ecabvar'dryar.

+ Evacuate AKX systam
and recharge wirth
frash -efrigarant

0.05-0.1 | 069-0.98

* Both low and high

Insulficient rafrigerant in

& Using a gea lsak detec-

revolution is loweareag,

aperaton

(0.5 =1.0, r [7=10, | pressure sides indicele | sysiem. (Refigerant tor, check for leaks ond
4.2-14.2)  100-142) | low readings. lzaking.} rOpair A% NOOOSEary.

. '« Continuous air bubbics = Rocharge refrigerant to
arg visiblo through a apaciisd amaunt
sight glnss if the pressure reading

| @ Cutput air is slightly is almosi 0 when the
cold, manifold gaugss are
| attached, ohook for ony
leaks, ropair them, and
avacuaia the system.
04-0.6 0.69 - 0.20 | * Pressuie on low pres- | Internal leak in compros- irmn:l sampressor and
{4 -8, (7=10, sure side is high. 8O rapair or roplaco as nec-
655.9-86.3] | 100 - 142) |* Presgure on high pres- essany.
sura side is low.
026-03 | 1.95-245 | High pressure reading |® Overcharged AIC sys- | Adjust refrigarant to
(25-30, | (2015, on bath low ard high wmm. spacifiad amount.
A56-42 6] | 285 - 385) pressing sides. » Faulty condenser cool- |® Claan condensar.
& Ajr bubbles are not vis- |  Ing oparation, = Inspact and rapair con-
ible sven when sngine | ® Faulty condensur fan denser fan.

sy
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MANIFOLD GAUGE

MPa (ky/cm) CONDITION CAUSE CORRECTION

Lo HI
025-03 | 1.H6-245 | @ Higﬁ ‘prmum reading | Presence ofairin A/C | ® Replace reve ver/dryer.
(25-30 | 120-25 on both low and high gysteim. {Improperly * Inspect quantity of
35.0-42.3) | 285-355| | piessure sices, evacuated.) comprosaor oil ano

o Low pressura side tub- presanca of contami-
ing is not ccld to touch. nants in oil.

. & Ajr bubbleg are vigible » Evacuate system and

\ through sight glass . recharge wth frash re-

! frigerant,

' 03-04 ¢ High preseura raading | # Faulty expansion vave | ® Ingpect If heet-sansitiz-
(3.0 - 4.0, an both low &nd high crimproper énachment | Ing wbe Is proparly at-
42.7-36.8) pressure sloes. of heat-sensitizing Wwbe. | tached,

* Laige amount of frost | e Fefrigerant flow is not | ® Replace expansion
| or daw on the low ragulated propariv. valva,

Il pressure side tubing.

. A/C COMPRESSOR DRIVE BELT INSPEC-
TION

1) Check belt lension by measuring how much it deflects

when pushed at intermedisie pcint between compressor
| pulley and crank pulley with a2out 100 N (10 kg, 22 |bs|
' foice.

" : 8- 11 mm (0.21-0.42 in.) ac deflection/100N (10 kg,
22 Ibs|

NOTE:
Whan replacing belt with a new one, adjust belt tension to
B~ 9 mm (0.31 - 0.3b in.|.

) Check balt for wear and cracks, and replace as required.

1. Drive Ealt
1 Crankeahalepullsy
3. MWD psmmpresstl
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REFRIGERANT QUANTITY INSPECTION
THROUGH SIGHT GLASS

The following procadure can be used for quickly checking
whaether tha AJC systam has a proper charge of refrigerant or

1) Operate A/C with following settings for & few minutes.
A/C and Fan Switch:  High position

Engine Speed.
Doors;

1100 rpm (at fast idle)
All open

2) Look at the sight glass to inspest the condition of tho refrig-
erantin A/IC system, and compars what is observed with the

symptoms listed in the table given balow.

Itam No Conditlon Cause Gorrection
1 Bubhias ahearvad in sight glass. Insufficient charge of Check systom for leaks
refrigerant in system with a leak tester.
? No bubbles absarvad in sight glass. No or insufficient charge | Refer tc items 3 and 4,
of refrigerant in system
3 No 1emperature differance between Empty or nearly empty | Evacuate and charge
compressar inlet and outlet, system syster ond than chack it
| forlenke with o leak tester.
& | Noticsoble temperature ciffersnce Proper of oo much Rofor fo items § anc 6.
batwean comprogsor inlet and outlet. | charge of refrigerant in
gystam
5 Whan A/ is turned OFF, refrigerant in | Too much charge of Discharge excass charga |
sipht glase clears immadiataly and rafrigneant in systam of refrigerant to adjus? it |
ramaing clear, 0 & specified charge. |
B | When AIC is tuned DFF. refrigarantin | Propaer charge of refriger- | No correction needed |
sight glass once produces bubbles and | ant in system because charge of refrig:
then clears. prant is normal,
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Tarmbusd arvargemest of A/C coriroler coupbe
| b wad g hgamsns alcdsd

-

o] | Bl [o ] eole]

A/C CONTROLLER AND ITS CIRCUITS
INSFECTION

AC conlroller and its circuits can be checxed at A/C controller
wiring couplers by measuring voliege.

I CAUTION:

-_—

A/C controller cannct be checked by itself. It is serictly
prohibited to connect voltmeter or chmmeter to A/C
[ controller with couplers disconnected from it.

NOTE:

VOLTAGE CHECK

1} Removea AC contralinr from bady.

2) Cannect A/C controllar couplers to A/C controller.

3} Check vortage at each terminal of couplers connected and

ignition switch is on.

As each terminal voltage is affected by the battery voltage,

. BB ey o confirm that it is 11V or more when ignition switch is ON.
Terminals Cireuit Normal voltage (V) Condition
A Fowaear circult 19 =-14
AZ | Ground o -
AZ Ground __I.'l B
43-28 When angine coolant temperature s st BO°C
Ak ECT sensor - She'r)
1.6-17 When angine coslan! temperature s a1 100°C
(212°F)
0-1 When AC and far awitch is ON
Al STy il =14 Whan AC and fan swilch is OFF
t=1 When accelarator padal OFF svwiteh is ON
o et b When accelarator pedal OFF swiich is OFF
AlD Ground i)
All MNolse suppressor 0-12 pulse signal | When engine Is running
g-1 When AIC and lan switch is ON atengina running
Al3 AJC idle-up VSV T i
10 =14 When A/C and fan switch is OFF atengine running
AIC ompresear and 0=1 When AC and fan switzh is ON atangina running
Al4 condensar fan maotor 10 =14 Whaon A/C and fan switch is OFF atengina running
AlE Biower fan motor relay 10 -14
E1 AC avapo. thermistor (4]
82 G G air 1.1=-14 When AT evapo. tamperature is at Z5°C (77°F)
26-27 When A/C ovapo. tamperature is at 0°C (32°F)
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ON-VEHICLE SERVICE

CAUTION:

When refrigerant lina must he diseonnected and con-

nactad to ramoave and reinstall any component of A/G

system, be sure to observe following instructions.

* When disconnecting 2ny lne from system, install a
bling plug or cap 1o fitting of such line inunediately,

* When connecting hoses and pipes to each other re-
speciively, previously apply o fow dropa of refrigorat-
ing oll to seets of coupling nuts and O-ring.

* When tightening or lcosening a fitting, use two
wrenches, one for turm and the other for support.

s Tighten flarad nuts according to following specifica-
tions Tightening terque for coupling nut

8 mm pipe: 13 N'm (1.3 kg-m, 3.5 Ib-ft]
14.5mm pipa: 32 N'm (3.2 kg-m, 23.0 Ib-ft)

IDLE SPEED WITH A/C ON CHECK AND
ADJUSTMENT

Bsfore idie speed chack end adjustmant, malke sure ta the Inl-

lowing.

s Lead wires and hosas of fuel, ignition 2nd emission control
systams are connectad sacuraly.

s Aces aratnr cabla has somea play, that s, it I no tight.

® Ignitinn timing is within specification.

® All nf slectrical loads except ignition are switched OFF

NOTE:

Before starting engine, place transmission gear shift lever in
*Neutral” and set parking brake and block drive whaale

1) Warm up angine 0 normal operating remperatura.
2] Sat tachomater.
3) Check to ansure that idle spesd is as specified.

Engins idls speed (A/C OFF)

1000 + 50 rpm

If engine idle spaad ‘s out of specified vaiue, Repair faulty
condition refarring to SECTION 6D,

4) Turn ON A/C and fan switch,
5/ Check to ansure that id'e spead |s as specified.

Engine idle apeed (A/C ON)
1100 L SO rpm

lfenginaidlia spead is outof specified value, Check A/C-VEY
and [ts related pipes and hoses.
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A/C-VSV [VACUUM SWITCHING VALVE)

INSPECTION
1} ‘With ig tion switch OFF, diseornest AC-VSV eouplor.
2) Check resistance batweon each two terminals of AC-ASW

Rosistance: 36 - 40 (1

if it ie within spacitization, procead 10 next operation check.
¥ not, raplaca.

]

[ 3) Warm up ongine ta normal operating temparatura.

1‘. 4) With ongine running and AJC.WSV coupler diseonnacted,
disconnect A'C-VSV hose of underside as shown,

'n thig state, check that air is nn* drawn inta tha A/L-VSV.

¥ 5] Undar ahove condition, connact 12V-battery to A/C-VSV
sarmingls and check that gir Is drawn Into the &/C-VSV.
it chack result Is not satisfactory, replace AJC-V3V.

—

CAUTION:

Do not apply battery voltage to A/C-VEV for longer
than 1 second. Applying battery for longer than 1 se-
cond may cause solencid to burn.

A/C ECT SENSOR

REMOVAL
1] Disconnect nogative (-] cable from battary.
2] Drain coolant, refarring SECTION 6B.

WARNING:
To help avoid danger of baing burned, do not remove
rnelintor eap whila angine and radiator are still hot. Scald-

ing fiuid and staam can be blown out under pressure i
| cap ls taken off tao soon,

3! Disconnect connactar fram A/C ECT sansor.
4] Aamowa A/C ECT sansor from intake manifold.

1, &G [OT saene
. Fimkn mar okl
4. ECT warmor [for corribnatian medad)

—
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INSPECTION

Sut tampaorature censing part cf gensar in waler and measure
recistance value of sersor while heating watar gradually. If
relaticn betwean resistance and temperatura is as shown ha-
lonwy, it is acteptable W thers iz any faulty eond tion, raplaca
gansor with new one.

Temperature ("C ['FI} | b0 (122} | 'ﬂﬂl‘l‘lﬁ]__ 100 {212)

Resistance (0 164 52 £71.5

1. Fislmure
2. Mg bl comieet
1 Protaure waritnh tarmoinsl

INSTALLATION

Reverse ramoval procadure observing follow ng Instruclions.

» Clean mating surface o &'C ECT sensor end inteke man-
ifuld.

e Apply sealant to A/C CCT sansar mating surface.

& Tighten A/C ECT sansor to spocifiod torque.

Tightening torque for A/C ECT sansor
8 N-rn (0.8 kg-m, 6.0 Ib-ft)

& Canneact connactar ta &0 FCT ranssr sacuirnly.
& Rafill coolan:.

DUAL PRESSURE SWITCH

INSPECTHON

1] Chack switchas for continuity al normal temoeraturs
(approx, 25°C (77°F)) when A/C systern has a proper charge
of rufrigarant and when A/C systam (compressor) is under
cperation. In sach of these cases, switches should show
praper cantinuity.

2) When prassure is following specified sressure,. switch
should show no continuity.

High side pressurz Dual pressure switch
200 kP (2.0 kg/am?) or beluw Ne continuity
3200 kPs (32 I:l:;.rcn';fl or above Mo comtinuity

Tightening torque for dual pressure swilch
11 Nom (1.1 kg-m, 8.0 lb-ft]
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e

A/C CONDENSER ASSEMBLY

INSPECTION
Chock tha following
® Condensar fins for leakage, blockage and damaga

& Condenser fittings for leakage
Clogged condenser fins should ba washed with water, and

should be dried with compressed air.

NOTE:

Be careful not to damage eondensar fins. If condanser fin is

bent, straighten it by using & scrawdriver or pair of pliers. if

any leakage & found from fitting or tube, repairor roplace con-
dansar.

A/C CONDENSER FAN MOTOR

INSPECTION

Check continu ty batwean each two terminala,

If check results are contiruity, proceed to next operation
check

if not , replace.

Cannect battery 10 A/C condansar fan motor as shown, then
check that tha pondarsar fan motor oparatas smoothiv.

Reflerance current 5.8 -7.2 A at 12V
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1 AC candemet fan relay

A/C CONDENSER FAN RELAY

INSPECTION
Check resistance between each two terminals as in teble be-

low.

Resistance betweon “A” and "B” tarminals:
% [infinity)

Resistance batwean “C” and "D” tarminals:
80 - 100 O at 20°C (68°F)

If chack results are as specified, proceed 10 next operaton
theck,
If A01, replace.

Check that thara is continuity batween tarminals "A” and "E”
when battery Is connected tn terminals "C" and "0".
If ‘ound defactiva, replaca,
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OVER-HEAD COOLING UNIT

REMOVAL

1) Disconnect negative (<) cable st battery.

2) Recovar refrigerant by using recovery and recyeling equip-
mant. Be sure 1o follow the instruction manual for tha
eguipment,

The emount of compressor oil emovad must he measurad
and the sama amount addad to the system.

3) Remove over-head cooling uni: cover.

4) Disconnect 10 over-haad cooling unit cOnNectors.

5) Disconnect comprassor suction pipe, receiver/dryer outier
pipe from over-head cooling unit,

NOTE:
As soon as above pipe are disconnected, cap opened fit-
tings 50 that moisture and dustmoy not enter cooling unit.

6) Remove mounting bolts and screw and than ramove ovar-
head tooling un't as shown in the figura.

INSTALLATION
1) Install over-head cooling unit oy reversing remavel proce-

durs,
2) Evacuate and charge system ascording to previously de-
scribed procadure.
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DISASSEMELY AND REASSEMBELY
Rafar ta tha figura as giver halow when disassembling and reassembling ovehead cooling unit.

1 Eveparator

T Alownr Fan malsr

3 Thasymisilae

4. AT midd Tt wlic?

5, Exparsion vmiea

& Blower fan rmaisie

™ INSPECTION

Blower fan maotor
Check continuity batwean each two tarminals.
f ¢heck rosults are sentinuity, proceod to next opération
cheoak,
If not, raplaca.

Connect battery 1o blower fan motor as shown, then chack that
the blowar fan motor oparotes smoothly,

Relerencea currant : 4.0 - 6.0 A at 12V
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! Eveperator

Chock the fellowing

« Evaporator fins for leakage, blockaga and damage.

¢ Evaporator fitling for laakaga.

Clogged evaporator fins should be washed with water, and

ehould be dried with comprassor air.

NOTE:

 Be careful not to damage evaporator fins, If eveporator fin
is hent, straighten it by using & screwdriver or pair of pliers,
 any leakaga s found fromfitting or tube, repair or replace
evaparator

* When the tharmistor removed, its should be reinstalled in

origing| position.

1 EvEDLTEET

A/C and fan switch

1) Digzonnect negative (-} cable at battary

2) Remave over head cooling unit cover.

1) Digzonnect A/C and fan switch connector to remove A/C

anc fan swilch.
d) Use an nhmmatar to check A/C and fan switch for proper
continuity batween each terminal.
Position A B’ (" D° |
OFF 0O .
Low o0——0
Middle O—~—4—0—1—0
Hlﬂh D_..__{:}_ ..... .,__D

if A/C and fen switch shows no continuity, replace it.

1. A aned Tan wlih
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Elower fan resister
Chack resietanca for each termin al-to-terminal as given halow.
Termina-to-terminal Resistance (01) |
"A"-"B" 1.6-18 |
G 28=3D
wge *pe 1.1=-13
i chack results are as spacifiad, ranlace hlowar tan motor and
rasisiar,
AJC evapo. thermistor
Check resistance batween 1arminals,
“Sensor Temparature ('C (-F)| Resistance (ki)
01(32) Ra-70
25017 1.8-22
if check results are as specified, raplaca tharmistor.
MNOTE:

When the thermistor removed, it should be reinstalled in erig-
inal position.
Expencion valve

Refer to "Troubleshoating Procedure Using Manifolg Gauge
Sal” aariar in this sachon.

OVER-HEAD A/C RELAY

INSPECTION
Chack res:slance batwean aach Iwo tTarminals as in table be-

low.

Resistance between “A” and “B” terminals:
@ (infinity)

Resistance between "C" and "D” terminals:
80 - 100 Q at 20°C [66°F)

If check results ore 0s specifiad, proceed to next operaticn
check.

if nat, raplace.

Chack that thare is continuity between tarminale A" and "B”
whan hattary iz connactec 1o tarminals "C” and "0". if found
daleclive, replaca.
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A/C COMPRESSOR
ON-VEHICLE INSPECTION

Compressor froubles are mainly foliowing thrae types : ges leakage, noise and insufficiant pressure. Com-
pressor gas leakages in most casas devalop from the shaft seal. When detecting gas leakaye, always use
a leak tester. If a small amount of o/l saeps out from the shaft seal, there Is no necessity of replecing the
seal. The shaft seal has baen designed 10 allow a small amount of ofl to leak out for lubricating purposa.
Thus, thashaft seal should be replaced only when a large amount of compressor ol is leaking outor when
gas leakage id discovered by using gas lester.

e

FROBLEM POSSIBLE CAUSE CORRECTION |
Moise from comprossar | & Dafectiva rotary valva Haplaca '
& Dafeclive bearing Replaca i
| ¢ Defecilve cylinder and'cr shaft Aeplace |
Meise fram magnetic eluteh | Dafectiva hearing Raplace |
| @ Datactive clutch tece Replace t
Insufficiant conling " Dolective paskat Raplaco
¢ Defactive raed valve Replace
Nat rotating s Locked by rotary valve to cylindar andior ehaft and | Replace
réfd valve Replaca
& Saized magnetic clutch Replace
® Rotating pans seized by Insufficient oil amouni
Ol ancéor gas leakage ® De'ective shafl seal Heplace
» Dofective Q-ring Ruplace

REMOVAL AND INSTALLATION

Refer to the figure s given balow when remaoving and installing AJC comprassor.

Aftar installing, ba surs 12 chack and adjust drive balt tansion, ralerring fo "A/C Comprassar Drive Belt in-

apaction” undar “ Diagnosis”.

Tahtsrlng jorgua
a1+ 33 Yo 23 g, 18 B Bhf)
[l i 90 Mo (3.0 kyrm, 308 Ti-fr) ull

u_-l-q_...;,.n.n...._- -
3
3
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INSPECTION

» Check prassure piate and rotor for wear and oll sosked
cand tions respectively.

® Check clutch bearing for noise, wear and greasa leakage.

® Measure siator coil for resistance at 20°C.

Stenderd Resistanea: 29-3.80

H the measuraed rasigtance does nol reman within above
wolerance, raplace coil.

e Use an ohmmeter to chack thermal switch far continuity.
I it is no centinuity, raplacs it

REPLENISHING COMPRESSOR OIL

When raplasing a/r conditinning parts with now cnes, it is nee-
assary to replenish oil by the amount supposedly remaining
in aach parl.

When cherging gas only

When it i unavoidable to change gas without replacing any
companent part for anging ramovel and Instsliation o for
gsome other reason, replenish 100cc oll. Whan replenishing
| pas only, oll replenishment is not nacessary.

When replacing compressor
Compreseor cil iz sealed in each naw comprassor by the
amount requirad for aircanditionar eycla. Tharefore. when us-
ing a new compressar for replacament, drain oil from It by the
amount calculated as follows.

I
‘ -lc.-‘hini_iEI

=" Amount of oll to be drained
»0*: Amount of oll scaled in & new compressor "A"
o ol | ™E": Amount of oil remaining in removed compressor "B”

When replacing other part
r
Part rap/aced “;‘ﬂ‘;“;f"mm

Evaporaior 26¢c
Condanser 15w
Recalvar/dryer 20cec

Hoses 10 ec aach

- ﬁp:. 10 eceach
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ACCELERATOR PEDAL OFF SWITCH

INSPECTION

With acealeratar padal set in following state, check continulty
of 2 terminals included in connector of pccelerator pedal OFF
gwitch,

OFF positinn (Rccelerator padal Is depressed fully):
Continuity

ON position [sccelerator pedai is not depressed fully):

No continuity

If the above conditions are nut satisfied, replace accelerator
padal OFF switch.

PERFORMANCE TEST

Aftar finirhing all rapairs, make sure to carry out parformance
test of A'C system as fol aws,

PROCEDURE

1] Connest high and low sice cherging hose of menifola
gauge set to hose fittings of sompressor.

2| Aun engire, and keep spead at 1600 rpm.

3} Set A/C and fan switch at high pesition,

4) Koap all windews and doors opan.

5) Ingert a dry bulb thermomater in cool air autlat, and place
psvchrometer [dry and wat bulh thermomater) closé 1o in-
lat of enaling unit.

f) Tha high pressura gaugs reacing should be within speci-
fied prassure ranga.

High pressure gauge reading:

1.4 = 1.6 Mpa (14 - 16 kg/om?, 200 - 228 psi)

NOTE:

If the gauge indicates 100 high, pour water on ¢condenser
or if it |s too low, covar front surface of condenaser.

7} The dry bulb tharmomuotor at air inlat chould be within 26
to 36°C (77 to B5°F).

Under above cond tions, oporate A/C system until a stabilized

condition on high and low pressuragauges andtharmomatars

has baen established
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HOW TO READ THE STANDARD PERFORMANCE CURVE

1) Read psychromate- raad ng at thainket, and got ralative humidity from psychremetric chart. (See follow:
ing figuras. |

?) Measure dry bulb temperature at cool air outiat, then fing out tne diffarence betwaen Inlet and cutlet
remparatures.

3) Check the relative humidity-to-temper-ature difference relaticnsnip using the graph.
A5 an example of 17°C {62.5"F) tampera;ure differance and 60% relative humidity shoven in it if their
crossing point falls within the arsa beiwesn wo lines, cooling perfonmance then s satisfactory and
Proper.

HOW TO READ RELATIVE HUMIDITY ("C}
Meesure wet-bulb tamperrture and dry-bulk tempersture on the psychrometer at the eveporator eir
inlet, follow linas a1 those tamperatures and read the relative humidy curve at their imersection.

Example:
H dry-bulb temperature is 25°C and wet-bulb temperature Is 19.5°C the relative humidity is 50%.
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HOW TO READ RELATIVE HUMIDITY {

Meesure wet-bulb temperaturs and dry-bull temperature on the psychrommter at the evaporator air
inlet, follow linas ot those temperatures and raac the relative humidity curve at their intarsaction,

Example:

If dry-bulb tamparatura Is 90°F snd wet-bulb tamperature is 78°F the relative humidity is 60%.
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GENERAL DIAGNOSIS

Since the problems in steering, suspension, wheels and tires involve severalsystems, they must ail ba con-
sidered whon diagnosing a eomplaint, To avoid using the wrong symptom, always road test the vahicie
first. Procead with the following preliminary ingpaction and zorrect any dafects which are found.

1) Inspest tires for proper pressura and unaven Wwaar.
2| Ra'se vehicle on a hoist and inspect front and rear suspension and rack and pinian fer loose or damaged

parts.
3) Spin front whaeels. Inspect for out-of-round tires, out-af-balance tires, bent nms, loosen and‘cr rough
whee' bearings
Condition Possible Cause Corraction
Vehicle Pulls ® Mismatched or unaven tires Replace tire.
(Leads) » Tires not adeguately inflated Adjust tire presaure,
* Drokon ar sagging springs Roplace spring.
# Radial tire latoral forco Reglaco tire.
& Disturbed front end alignment Cher and adjust frant and alignment.
& Araka dragging in one road whes! Repair front Diake.
e Locsa, bant or broken frant or rear sus- | Tighten or replace suspension pars.
pensicn parts
Abnarmal or ® Sagging or broken spring Replace spring.
Excessive Tire ® Tire out of balance Adjust balance or replace tire.
Wear ® Disturbea front end allgnment Chieck and adjust front and al gnmen:.
* Faulty strut {sheck absorber) fleplece strut. :
* Hard driving Replaca tire,
s Overicaded vehicle Raplacs tire.
e Not rotating tire Replace of rotate tire.
® Worn of lpose road wheel bearing Replece whesl bearing. |
= Wobbly wheel or tire Replace whesl or tire. i
e Tires not adequately inflated Adjust tire prassure. |
Whes! Tramp ® Blister ar bump cntire Replece tire. |
& Improper strut [shock absorber) aztion Replaee strut,
Shimmy, Shake e Tire or wheel out of balance Dolarce wheals or roploce tire uerm:l.fa:ur{r
or Vibration wheal, '
o Damaged or worn whee! bearinge Replsce wheel bearing.
& Worn tie rod ends Raplace tie rod and. :
& Worr lowar ball joints Aaplaca front suspansion arm.
® Excessive wheal runout Ropair or replece whepl and'or tire,
- ® Blister ar bump on tre Replace tire. |
. ® Excessively loaded radial runout of tire/ | Replace tire or wheel.
' wheel esscembly
' @ Digturbed front end alignment Chack and adjust front and alignmant.
. ® Loosa or warn steering linkage Tighten or replace steering linkage.
| ® Locsa stearing gear case mounting bolts | Tighten cese boits.
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| Condition | Possibie Cause Correction
Hard Staering - & Tire not adequately inflated Inflate tires 1o proper prassure,
» Bind In tle rod end ball swds or lower dall | Roplace tie rod end or front suspension
joints arm.
* Disturbed front end alignmant Check and adjust front end alignment.
| ® Rack and pinlon not properly acjusted | Checkend adjust rack end pinlon torque.
* Bind in steoring cclumn Ropeir or replace,
Too Much Play * Wheel bearings wom Replace wheel bearing,
in Steering K Locse steering geer case bolls Tighten.
® Rack and pinien not proper'y edjustec | Checkand adjust rack end pinion lorque.
¢ Worn staering sha't joints Replace joint.
| o Worn tie rod ends or tie rod inside ball | Replace tie rod end or tie rod.
| jeints
] o Worn lowar ball joints Raplaca front suspansion arm
| Poor Rotum ability | ® Bind In tin red end ball etude Heplace tie rod ong,
& Bind in ball joints Raplaca front suspangion arm,
# Bind in staening column Rapair or rapiace.
® Focrly lubncated rack ara pinion Lhack, repair or lubricate rask and pin-
ion,
® Distwrbed front end alignment Check and adjust front end allgnmant,
» Rack and pnior not properly edjusted | Checkand adjust rack and pirion torque,
» Tires not adequately inflated Adjust tire pressure,
Steering Nolse » Loose siearing geer case bolts Tighten.
(Rattle or Chuckle) | ® Broken or otherwise dameged wheel Replace,
benrings
® Worn or stisky tie rod ends Replace, |

» Rack and pinion nct properly adjucted

Check and adjust rack and p/nion torque

B e T

in Front End

*» Warn, sticky or locss tie rod ends, lower
ball jaints, tiarad ingide ball joints or drive
sha't joints

& Damagad strute ar mounting

¢ Worn suspersian arm hush rps

¢ Loose stabilizer bar,

* Loose whael nuls

* Loose suspension bolts or ruts

¢ Oroken or otherwise dameged wheel
bearings

* Broken suspensicn springs

* Foorly lubricated or worn strut beerings

® Worn cr sticky stebilizer joints

Replace tie rod ond, suspens on arm, tie
rod or drive shaft jaint.

Repair or raplace.

Reriace

Tighten boits, replace bushes.
Tighten wheel nuts.

Tighten suspension boits or nuts.
Replace wheel bearing.

Replece spring.
Lubricats or replace strut begring,
Repleco,
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Conditlon Possible Cause Correction j
Wanderor Poor | ® Mismatched o uneven tires Replace tires or inflate tires t0 proper
Steering Stability pressure.

o Loosen ball jointe and tie rod ands, Replace suspension arm or tie md and.
o Faulty shock absorbersistruts or mount- | Replace strut or repair mounting.
ing
 Loose stabilizer bar Tighten or replace stabifizer ber or
bushes,
¢ Broken or sagging springs Replece spring.
* Rack and pinion not properly adjusted | Chackand adjust rackand p'nion tarque,
¢ Disturbed front end elignment Check and adjust front end alignment,
¢ Loose stabilizer joints Replace joint. l
Erratic Steering | « Wom whesl Learings - Replace wheel bearings.
When Braking * Broken or sagging springs Replace spring.
¢ Whee! tires are inflated unequally | Inflate tires to proper pressure
& Disturbad front end alignment | Chack and adjust front and alignment.
® Brakes not warking in unison Ratar to SECTION &.
Low or Uneven # Broken or sagging springs Replace iﬁnu. 1
Trim Height o Ovar Lyadad Check loading.
¢ [nCorract springs Haplace spring.
Ride Too Soft | @ Faulty shook sbsorbers or strite Raplace shack absarber or st
Suspensien | @ Overloaded Checkloading,
Bottoms o Faulty shock ahsorbars or strute Raplaca shock absarber or strut,
® !neorraet brokan or sagaing springs Replaca spring.
Body Leans or ® _oose stabilzer bar Tighten stabilizer bar bohs or nuts, or re-
Sways in Comars placa bushas or joint.
® Faulty shock absorbers. struts or mourt- | Replace strut or tichten mounting.
ing
* Broken or sagging springs Replace spring.
¢ Overdoadad Check load ng.
Cupped Tires # Front struts defectve Replace.
¢ Worn whael boarings Raplace wheo! bearings.
¢ Exceusive tire or wheal run-out Replace tire or wheel disz.
& Worn hall joints Raplace front suspansion arm.
@ Tire out of balance Adjust tire balanca.
— - —
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TIRE DIAGNOSIS
IRREGULAR AND/OR PREMATURE WEAR

Hard ¢ornering. ander Inflation or
leck of rotation

f
: teregular and premalure wear has many causss. Some ofthem
\ are: invorrect inflation pressures, lack of tire rotation, driving
' habits, improper alignment.

H the following conditions are notad, rotation is nocessary:

1) Front tire weer ia diffarent from rear.
| 2) Unovan weor oxists acroes the tread of any tire.
3) Front tire wear is unaqual betwean the right and left.
4) Roar tire woar is unequal between the right and left.
6} There is cupping, flat epotting, atc.

Incarract whaal alignmant, tire

construction not uniform or wheel . -
haavy accslsmtion A wht:l;llg nment chace is necassary, if fallowing conditona
ara na ;

1} Front tire wear is unegual betwaan the right 2nd Iaft

!L' a3 2) Wear is unsuen seross tha traad of any front tire,
: E | AD 3) Front tira treards havae scuffed appearance with “feather”
E -;: edges on one side of tread ribs or blocks.
8 -
i o ]
III == N
L +4

i —

WEAR INDICATORS

Criginal aquipment tires hawve built-in tread wear Indicetors to
! show when thay need replacemeant.
|  Thasa indicatars will appear as 12 mm [0.47 in.) wida bands
whan tha tira traad dapth bacamas 1.6 mm (0.063 in.).
VWhen the indicators appear in 3 or more grooves at & loca-
lions, tire replacement is recommended.
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RADIAL TIRE WADDLE

Waddle s sice to s:damovemant at the front and/or rear of th
vshicla. It is causad by the steal belt not baing stralgt wiihir
the tire, it 1s most noticeabls at a low speed, 8 1o 48 kmvh (5 te
30 mph),

Itis possiblé 1o locatethe faulty tire by road testing he vehicle
It it is on tho reer, ths reer end of the vehicle shakes from side
to sicks or “waddlas”, To thedriverin his seat, itfeels ed though
someons is pushing on the side of vehicle.

H the faulty tire is on the front, waddling is more visual. The
front shoot metal apooars to be moving back and forth and the
driver feals 26 though he is 8t the pivat point in vehicle.
Waddle can be quickly diagnesad by using Tire Prablém De-
tector (TPD) and following the equipmant manufacture’s réc:
ommandations

If TPD is not available, tha more time consuming method of

substituting known good tira/wheel assamblias can de used

a3 follows:

1) Ride vehicle 1o determine whether the fronl or rear
waddles.

2) Install tires and wheals that are known to be good (on simi
lar vehicle) in place of those on waddling end of vehicle, I
waddling and cannot be identifiad, substituta rear ones.

3) Road test again, If improvement is noted, rainstall eriginels
one at 8 time till waddle causal tirais found. i no improva:
ment is nated, install known good tires in place of all four.
Then reinstall originals in the sama manner as above.



mw

RADIAL TIRE LEAD

“|_aad” is the daviation of the venicle from astraight path on alevel roed even with no pressure on the ateer-
ing whaeal

Laad is usually causad by:

# Incorract alignmant

# Unevan brake adjustmaent

& Tire construction

The way In which a ti~e Is bulli can produce ead in a vehicla An example of this is plecement af the balt.

Off center ba ts on racial tires can cause the tire 10 develop a side force while rolling streight down the road.

i one sice of the tlre has a little larger diameter than the other, the tire will tend 1o rol! to one side. This will

davalop a side foree which can produce vehicle 'ead

The procedure In the figure (Laad disgnosis Now chart) should be used 10 make sure that front alignment

is not mistzken for tire lead.

1! Part of the lead diagnosis procedure is diffarent from the proper tire rotation pattern currently in the
owner and service manuals. H a medium o high mileage tire is moved to tha other side of the vehicle,
be sure o check that ride roughness has not developed.

2) Rear tires will nol cause lead.

LEAD DIAGNOSIS FLOW CHART
|
INFLATE ~IRES TO RECOMMENDED | |
PRESSURE _I !
1
ROAD TEST VEHICLE ON LEVEL |
UNCROWNED ROAD IN i
BOTH DIRECTIONS | -
.' |
! 1
| SWITCH FRONT TIRES '
SIDE TO SIDE AND
ROAD TEST AGAIN |
[ + | I
LEACS IN SAME " LEAD CORRECTED IF | LEAD REVERSE
DIRECTION ROUGHNESS RESULTS. DIRECTION
REPLACE TIFES s
PUT TIRES BACK IN INSTALL A KNOWN GOOD TIRE
DRIGINAL POSITION ON ONE FRONT SIDE
AND CHECK ALIGNMENT r [
LEAD CORRECTED LEAD AEMAING
REPLACE TIRE INSTALL A KNOWN GOOD TIRE IN
PLACE DF CTHER FRONT TIRE
[
LEAD CORRECTED LEAD REMAINS
REPLACE TIRE KINOWN GOOD TIRES ARE NOT GOOD
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VIBRATION DIAGNOSIS

Whea! unbelance couses most of tha highway epoed vibration problems. If a vibration remains after dy-

namic belancing, it possible causos are as follows.
® Tire runout

& Whael runout

¢ Tira stiffnase variation

Measuring tire and'cr wheel free runout will uncover only part of the problem, All three causes, known a;
loaded radial runout, must be checked by using a Tire Problem Detector (TPD). if TPD Is not available, thy
more time consuming method of substituting known good tire and wheel assemblies on the problem ve:

hicle can be used,

SUSPENSION MOVEMENT 'Loaded Ruficut)

-
o -.""ﬂ

T .

L LT

SMOOTH ROAD

T

CAUSED BY

TIRE OUT OF ROUND TIRE STIFFNESS VARIATION FRitd BENT OR OUT OF ROUND
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SECTION 3A

FRONT END ALIGNMENT
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GENERAL DESCRIPTION
WHEIL TOE-NTOPVIEW @ POSITIVE CAMBER

<P
-{; I
!

ALIGNMENT SERVICE DATA
Toein ["B" = "A") . 0.0 + 1. 5mm (0.00 + 0.06in.) I
Camber : 1° 20" + 45° 2. Body conter e
Caster : 3' 00" 4 1° R~
Kirgpin inclination ; 950+ 2"

NOTE:

Toe-in valus given above weas measured by using » toa-in gauge.

Front alignment rafers to the angular relaticnship betwaan the frant wheals. the frent suspension attach-
ing parts and tha ground. Generally, the only adjustment required for front alignment is toa sarting.
Camber and castar can't ha adjustad. Therators, should cambar ar castar ba out of apacification dunto the
damagecaused by hatardous road conditions orcollision. whather 1hedamageis in body of In suspension
should be detarmined. if the body |s cameaged, It should be repaired and if suspension |s demaged, it
should be repleced.
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TOE SETTING

Toe is tha turning in or out af the front wheels. The purpose of
a toa spacification is 1 ensure paralial rolling of the front
wheals (excassive 106-in or toe-out may incraase tire wear L.
Amount of toe can be obtained by subtracting "A” rom “B°
as shown in previous page and therefore is given in mm,

CAMBER

Camber is the tilting of tha front whoals from the vertical, as
vioweod fram the front of the vahicle. When the wheals tilf out-
ward at the top, the camber is positive. Whan tha whaals tilt
inward at the lop, the cambear is nagative Tha amount of tilt

is measured in degraas.

PRELIMINARY CHECKS PRIOR TO ADJUST-
ING FRONT ALIGNMENT
Swering and vibration complaints are not always the result of
improper alignment. An additional item to be chocked is the
possibility of tire lead due to worn or impraparly manufac-
turad tires. “Laad” is the deviahon of the vehicle from a
gtraight path on & level road without hand pressure on the
stearing whesal. SECTION 3 of this manuel conlains & proce-
dure for detormining the presence of a tire lead problom. Be-
fore making any adjustmaent affacting toa sefting, tha
fallowing checks and inspactions should ba made 10 ensure
correctness of alignment readings and alignmemt adjust-
ments:

1) Check sll tires for propar inflation préssures and approxi-
mataly tha sama traad wear.

2) Check for lcose of ball joints. Check tis rod ends; i exces-
sive loosaness is noted, it must be corrected bofore adjust-
Ing.

2) Chack for runout of whaals and rires.

4) Check vehicle trim haights; If out of limlts and a cormection
is 10 be made, it must be made before adjusting 108,

5]} Check far loose of suapension arms.

6) Cheack for loose or missing stabllizer bar attachmenis.

7) Consideration must ba givan tn axcess loads, such as too!
boxes. If this excess load Is normally carried in vehicle, it
should remain in vehicle during slignmeant checks.

8) Considercanditionof equipment being used to check align-
mant and follow manutacturer's instructions.

9) Ragerdlass of aguipment used 1o check alignment, vah:cle
must be on 8 ioval surface both fore and aft and trensverse-

by



https://truckmanual shub.com/ FRONT END AIGNMENT 3A-)

TOE ADJUSTMENT

Toe |s adjustad by changing the tie rod langth. Locsen right
and |aft tie rod end lock nuts first and then rotate right and left
Lie rods by the same amaount 1o align toa-In to specification. In
this adjusiment, rightand lefi tie reds should become equal in
| length (A" in the figure).

' Betora rotating tle rods, apply greasa between Lie rods and
rack boots o that boots won't be wisted,

After adjustment, tighien lock nuts 1o specified lorque and
| make sure that reck boots are not twisted.

Tightening Torque
| (a); 45 N'm (4.5 kgem, 32.5 1b-IL)

1. e red 3 T od end lack nut
L ik ol end A Padk bioot

CAMBER AND CASTER ADJUSTMENT

Should camber or caster be found out of specifications upon
inspection, locate its cause first, Ifitis in camaged, loose, bent,
dented or wom suspension parts, they should be roplaced. if
it is in vehicla body, repair it so as to attain specifications.

To prevent possible incorroot reading of camber or caster, ve-
hicle front enc must be moved up and down a fow times be-

fore inspection.
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STEERING ANGLE
When tie rod or tis rod and was replaced, check loe and then
also steering anale with wraing radius gauge,
If steering angle is no* correct, check if right and left tie rods
ara equal In length “A",
NOTE:
I tle rod langths were changed to adjust steering angle, rein-
spect toe-in
P Steerlng angle inside  :40.1°
—1 \ outside :967°
1. Tarnlag rachus gruge
2 Tered
3. Tiared eng
4. T rod and nut
Heterence Information:
Side slip:

For inspecting front wheel alde slip with side slip tester.
Side slip limit: 0-0UT 3

it side olip exceods shove limit, toe-in or frontwhea alignment
may nat be comrect,

TIGHTENING TORQUE SPECIFICATION

Tightaning Torque
N-m kg-m fo-fi
Tie rod end lock nut b 4.5 325

b= s

Fastening Part
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SECTION 3B

MANUAL RACK AND PINION

NCTE:

All steering gear fasteners are important attaching parts in that they could affectthe performance of vital
parts and systems, end/or could result in major repair expense. They must be replacad with one of the
same part number orwith an equivalent part if replacement becomes necessary. Do notuse a replacement
part of legser quality or substitute design. Torque values must be used as specified during reassembly to
assure proper retention of these parts.

CONTENTS
GENERAL DESCRIPTION ....... .+ « o IO TT e, 3= 1
DIAGNOSIS . . . - . | N
Emrlr'gvmmplay:nn:l e ey R i e Et i T e g o R
OM-VENERRIRIVIEE . .. ool i i i v s va b hnabai e i bas iy i s e dinadsaes s Al RLRNE, o 3E- 2
Lubriestion ... .. ... oo, . B o I iB- 2
Steerinp Qearcase ............ S bk T v e AR D R R e e R iy .
TWEHJHGW!HUEFP’EE#FIG&TIDIE A ey | (R [ oS, % |
REQUIRED SERVICE MATERIALD .o v s v innicieaninnsbossssnne s iosssssbasanssosanssinsisrsssss J0-12
GENERAL DESCRIPTION

The rack and pinion steering systam consists of two main components, the rack and the pinion, When the
steoring wheel |s turned, the mot'on is transmi:ted w the steering shaft, sheft [olnt and then to the pinlan,
Since the pinion teeth mesh with teeth on rack, the moticn is further transferred w tha rack and changed
to linear metion. The force is then transmitted through the tie rods to the steering knuchkles which tum
wheals.
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T. LRAr CRI® 3ii MW
1 Quing
1. Swetiag puvior

INSPECTION

Rack Plungar

® Inspect rack plunger for waar or damage.

a Inspect rack plunger spring for detarioration.
In aithar case, f fourd defective, replace.

Steering Pinlon

® Inspect pinion testh surlace for wear or damage.
e Inspect oll sez! for damage.

® Inspect gear case packing for damaga.

Raplace any part found delectiva.

Steering Pinion Geering
Check rotetion condition of bearing and inspect for wear.
f found defactva, replsca as gear case assambry.

Steering Rack
Inspast for deflection, teeth wear, or damage, back surface
wear of demage.

Limit of mek deflection: 0.1 mm (0.004 in.)
If deflection exveecs limit, replace rack.

CAUTION:
Do not usa & wire hrush whan tlaaning.
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Wmam 1alshub comy/

Al

1. Finlam banring sfeg

1. Rask
2 Besring geir paee

1. Geg comm of| senal

E Pinkan voeg

L Fill 1elde of pinion
Eve s ngy plig e el
o -

A& Oering

&, Fiokan Dedinng pieg

. Paaken bumibng

REASSEMRBLY
Install in revarss ardar of removal, nothing fallowing points.

1} Install pinicn bearing oil seal 1o pinion bearing plug with
spacial tool

Special Tool
(A): 09925-98210

2) Apply grease 1o eil soal lip.

3) Apply grease 1o entire teeth surface of rack and its pariph-
ery.

4} Elide rack into stearing gear case in the direction as shown.

| CAUTION:
| inside of steering rack hushing is coatad with special
coating. As It is damageable, be very careful not Lo
cause damege to it when inserting rack into stoaring
| gear case.

5} App'y greasa taa.l arcund pinion teeth, pinion bearirg and
gear cass oil saal lip.

"A": Grease
G| App'y Iozk cement to pinion beering plug thraad.
*B": Lock Camant

7! Instzll pinion gssembly and tighten pinion bearing piug to
specified torquea.

Special Tool (42 mm sochket)
(B): 09944-25011

Tightaning torque for hanring plug
95 Nom (9.5 kg-m, 69.0 th-ft)
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Te Torgise sedich

81 Apply graasa lightly to eliding part of plunger against rack

91 Install perts as shown.
10) Apply sealert to all around thread part of rack dampes
screw and tighten to specified torque.
"G Sealant
fa): 15 Nm (1.5 kg-m, 11.0 Ib-#t)

11) Aftar tightening rack demper screw to ebove specifisd
torgue, turn it back by 0° = 80° and check for rotation
torgue of pinlon. it is not es specified below, ad)ust s5¢
that it will be within specified tarque range.

Spaeial Tool

(C): 0DB44-18211

Rotation torque of pinion

0.8 - 1.3 Nom (0.08 = 0.13 kg-m (0.568 - 0.94 Ib-tt))

also, check If rack as a whole movas smoothly.
12) Install steering gear case cover.

13 Inatoll now tie rod lock washer as shown and tie rod to
rack. Align straight part “D" of washerwith flat part "E" of
rack.

14] Tighten tie rod inside ball nut 10 spacified torqua

Tightening Torgua
ib): 86 N-m (8.5 kg-m, 61.5 b-ft)

15) 8end lock washer to tie rod side as shown,
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", Etawring rack housing
1 Racksids mourt

|
|
I
I
L

1 Mow wire

& Fazk sida moin
a tlip

& N red

1 Mrking

18) Bafore install:ng boot 1o steering rack housing, méake sure
that rack sice maunt is positionad as shown,

“a": 0,3~ 1.3 mm (0.01 - 0.05in)

17) Aoply grease to part which sie rod side "™ of boot.

CAUTION:
Never apply graase to part which contaots steering
gear case side "G" of boot.

18} Position boot propar'y in grooves of gear case and tie rod
anc clamp it with naw wire and cilp.
Wira shou'c be new and should go around tw.ca and be
tightaned with its both ends tw/sted 1ogether. Tha twisted
encs shou/d be bent intha circumferertlal direction. After
this, check to ensure that boot is free from (wist and bent,

18} Install tia rod end lock nut and tie red end to tie rad. Posi-
tion lock nut tn marking mada in ramaval.

NOTE:

When tie rod was replaced, measare length "b" on re-
maoved tie rod and use it on new replacement tie rod so
s to position lock nut properly,
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———————————— O B ST Y e ——————————— "
TIGHTENING TORQUE SPECIFICATIONS

| Fastening Parts Tightening Torque
Nem Kg-m ’ Ib-N
Stoering shokt joint bo't 25 . 2.5 18.0
Sieering gear case bolt o 26 .5 180
Tie rod end nut 43 3 | 35
Tie rod and lock nul 45 a5 325
Steering p'nion bearing plug 95 85 63.0
Tie rod inside ball nut 85 l RS 61.5
Wheel nut 86 | 65 BIS |
REQUIRED SERVICE MATERIALS
MATERIAL USE
Lithium groase * Stiding pert of rack against stearing

(should be applicabla
for -40°C - 130°C)

housing [All oround rock plunger, rach

bushing and rack)

¢ Sliding part against steering pinion

[Oil seel lip, readie boaring)

& Stearng rack and pinion gear teeth
» Contacting pans of te rod and rack

side Luu's
+ Rach end ball joint

Lock cement

* Pinion goar case

Sealant

& Thraad part of reck dompor screw

SPECIAL TOOLS

0841350121 0892588210
Oil soal rerncvar Bearing installer

084413211
Pinicn tangue chacking
sockat

03544-20071
Pinian baaring plug sockat
{43 mm|
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SECTION 3C

STEERING WHEEL AND COLUMN
(NOT EQUIPPED WITH AIR BAG)

NOTE:

All steering wheel and column fasteners ara Important parts in that they could affect the perfar-
mance of vital parts and systems, and/or could result In major repair expense, They must be re-
placed with one of the seme part number or with an equivalent part if replacement becomes
nacessary. Do not use a replacemant part of lesser quality of substitute design. Torque values must
be used as specified during reassembly to assura propér retention of this part

CONTENTS
GENERAL DESCRIFTION .. .. oovvvv v e e S i i 3C-2
DIAGNNSIS ... ... SURET | COuT IO RO o WIDEY | AT B S IC-2
Inspection and repair raquired BREr SCCITBNT ... uv. oo vaiaiiinnivaiinniinivn e NPTTETUTG.
CNAIREEBRIE . - i cnisivmininins i s S s L o 33
SMIE W iiisirunsiviinmispiamivmsevispieisatan v 3C-3
Combination switch, stesring cclumn and stearing lower shaft ..o.v. i vvvvniiinin e v, 368
Steering lock ignition switeh) ... ......... ... . IG5
Checking steering column 10r aCCdeM dEMBOA .........oovevervion covisninnine v 3T
TIGHTENING TORQUE SPECIFICATIONS .. .o oovvvivviniinissinniinn i sk JC-8
REQUIRED SERVICE MATERIAL .. .. . e AC-8
BPREIAL FOOL 10050 naninss oot sbansns st anines baas 441 00TRETERTTHES . 3C-8
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GENERAL DESCRIPTION

Fhis double tube typ? steering column has following thrée important features in addition 1o the staaring
funation:

® Tho column is anergy absorbing, designed to compress in a front-end collision.

¢ Theignition swich and lock are mounted conveniently on this eolumn.

o With tha eolumn mountec lock, the ign tion and stearmp oparatinne can ba lockad to inhibit thaft of the

wahicle.

To insurathe anargy ahsarbing action, it is important that only tha specified screws, bolts, and nuts be used
as designated and that they are lightanea to the specified 1orque.
Whan the column assembly is removed from tha vehicle, spediel care must be taken in handling . Use ol
& staering whael pullar othar than the one recommendead in th's manual or a sherp blow on the end of the
sweering shaft. leaning on the assembly, or dropping the assembly could shear the plastic shear pinswhich
mainiain column length.

L

o=y

r
N

DIAGNOSIS

For diagnosis of tha steering wheel and column, raferring to SECTION 3

INSPECTION AND REPAIR REQUIRED AFTER ACCIDENT

After an pecident, be sura to parform ehecke, inspactions and repaire deseribad undar *Checking Staering
Column For Accldent Camage” in this section.
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ON-VEHICLE SERVICE

STEERING WHEEL

1 Sleedng wheel pad
2 Seoedng wies damoes
A Enprring wih sl | coeer

I 4 Etnering wisel

REVOVAL

1) Disconnect nagative batory cable.
2] Ramove s1eering whesl pad,

3! Asmove s1eeting wheel damper

4] Aamove sieering shafl nut.
8) Make alignmanl marks on steeiing wheal and sheft for a

yuide during reinsialation.

3) Remove stearing wheel with special tool.

Special Tanl
(A} 09944-36011

CAUTICN:

Do not hammer the end of the shaft. Hammering it
will loazen the plastic ehaar pins which maintain the
column length and impair the collapsible design of
the column.

INSTALLATION
1) Inatall stearing wheel onto shaft, aligning alignment marks

on tham.
Z) Tigman stecring shaft nut 1o specited torgue.

Tightening Torgue for steering shaft nut
33 Nm (3.3 kg-m, 24.0 Ib-ft)

3} Install dampar and pad,
4} Connact battery negative cable.
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1. Gtearng whadl

2. Comisnatian pwiich
1 Simerng colsme caver
4 Spesr ey oo heme

L. Shaadereg B 28l
6. Sicaiinng what seal

1. Smering oo limn uppe! cowen
3 Swarimp mlumin lenke cove

COMBINATION SWITCH, STEERING
COLUMN AND STEERING LOWER SHAFT

CAUTION:
Onee the stasring column is removed from the vehicle,

the column is extremely susceptible to damage.
Drepping the co/umn assermhly an its and could collapse
the steering shaft or loosen the plastic shear pins which
maintain column length. Leaning on the column assam- |
bly could cause it to bend or deform.

Any of the above damage could impair the column's col-
lapsible design.

Steering column mounting bolts should not be loosened
with steering lower shalt upper joint bolt tightened as
this could cause damage 1o shaft joint bearing.

NOTE:

When sorvicing eteering column or any column-mountad
componant, remove steering wheel But when remaoving
steering column simply to gain access to instrument panel
componants, [eave steering wheal installed on steering col-

Wmin.

REMOVAL

11 Tuin sieering wheel so that vehicle’s front tires are at
straight-shead position.

2| Disconnect negative battery cabla,
3] Remave steoring whoel, if necassary. Refar 10 “Stearing
Wheel” earlier in this saction

4} Remove stearing column upper and lowar cover.
8] Discnnneet connectorns for combinatbon switch and ignition
switch wira harness.

&) Remove combination ewitch, if necossary.
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| Sisariag colernn
aunilag seh
1. Swwrivg lower sha't
Wpper s B

1 femaring lovens anult
3 Lo o ir bok
2. Bempring lowes sty
4 3 Stetning pimon shum
d. Seesrng st monl

Bk

o

1 Srasrimg pinkem akaty

2 Egzening oveer shaf

A Sweing ower sel uppn jolm e
A SLaeiing Owatr BNET e Jodrt Bot
£ Sresring column

A Sramilog smlamn s sbing ek

7} Remave stearing lower shaft upper joint belt.
R} Ramove stearing column mounting bohs. Then remove
staenng colJsmn.

3} Remove stearing shaft seal from dash panel,
10} Remove siearing lower shaft lower joint bolt, Then re-
move stearing snaft lower joint, if necessary.

INSTALLATION

1) De sura that front wheels and stecring whaal are in
straightforward state and Insert lowor joint inlo stoering
pinlon shoft

2) Tightan stecring lowar shaft ower joint bolt to saecified
torque.

Tightening Tarque
(a): 26 M-m {26 kg-m, 18.0 Ib-ft}

3) Applygreasato “A” of steering shaftseal and then install
steering shaft sea 10 dash panel as shown,

4) Align flat part *B" of stoaring lower ehaft with jcint bolt
hole *C" of stearing column as shown. Than ingart steer-
ing lowar shaft into joint of steering column.,

5) Torgque stesring columrn mounting bolts to specified
torque,

Tightening Torgque
{b): 25 N-m (2.5 kg-m. 18.0 Ib-f1}

6) Tighten steering lowar shaft upper joint bolt to specified
lorgua.

Tightening Torque
{c) 26 N-m (2.5 kg-m, 12.0 Ib-ft)
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71 Install combination switch, if necessary
8 Connect connecters for ignition switch and combination

switch wire harness,
9 Install stacring solumn upper and lowar covar, if naces-

sary

10} Install steoring wheel, if necessary. Rafnr 1o "Steenng
Wheel™ cariier in this soction.

111 Connoct nagative batzerv ~ahla

| STEERING LOCK {IGNITION SWITCH)

REMOwAL
1) Disconnect negative ballery cable.
2} Remove steering column. Refer 1o “Combination Switch,
Steering Column And Steering Lower Shaft” earlior in this
Sacliomn

3} Using centar punch as shown, loosen and ramova steer-
ing lock maunting balts.

NOTE:
Use care not 10 demage aluminum part of steering lock

body with center punch,
4) Turn ign'tion key to "ACZC” or "ON" position and ramowa
steoring lock sssamb'y from steering eolumn.

INSTALLATION
1} Position ob'ang haole of steering sha't in the canter of hala

in column.

2} Turn ignition key 1o "ACC® or "ON" positinn and instail
stearing lock asgembly onto eolumn

3) Neow wrenignition key 1o "LOCK" position and pull it out,

4) Align hub on lock with cblong hole of steering shaft and
rotate shaft to assure that steering shaft is locked.

5) Tighten 2 naw balts until head of each bolt is breken oH.

G) Turn ign'tion key to "ACC" or "ON" pasition and chock to
be sure that stearing shaft rototes smoothly. Also check
far lock operation.

7) Install steering column. Refer to "Combination Switch,
Steering Column And Stearing Lawer Shaft” sarliar inthis
saction

Al Connact negative battery cable.
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CHECKING STEERING COLUMN FOR
ACCIDENT DAMAGE

NOTE:
Vehicles involved in accidents rasulting in hody damage.
whera etearing column has been impacted may have a dam-

aged or misaligned steering column,

7 CHECKING PROCEDURE

1) Check that two capsules are attached to steering column

bracket securaly,
Check claaranen batwean capsules and sieering column
brackat as shown. Clearance should be 0.0 mm (0.0 in ) on

hoth sidns.
Clearance “&” : 0.0 mm (0.0in.)
Check capsules for crock. Il found defective, raplace,

2) Take measurement “o” as shown,
If it is shonter than specified langth, replace column assem-
bly with new one.

Length *b"; 4325 £ 1 mm (17.03 + D.04in.|

0

3) Chack staering ehaft jo nte and ehaft for any damages such
ac crack, braakage, malfunction or excessive alay

| If anything is lound faully, replace as column assamily.

‘ 4} Check stearing shaft for smonth rotation
If fnund dafective, replace as column assambly.

5 Check steering shatt and column 107 bend. Cracks or de-
formation.
If found dafective, replace as column essembiy.
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TIGHTENING TORQUE SPECIFICATIONS

a Tightaning Torque

Festeniny Paris N - T

Steafing shaft nut 3 33 LA
Stearing shaft joint bolt 25 25 180
Stoaring column mounting bol I 18

REQUIRED SERVICE MATERIAL
MATERIAL St
Lithium grease Steering shat sesl

SPECIAL TOOL

(9944-3601 "
Steanrg whaal ramover
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SECTION 3D

FRONT SUSPENSION

NOTE:

* All tront suspension fasteners are an Importamt attaching part in that it could affect the performance
of vital parts end systems, and/or could resultin major repair expense. They must be reploced with ane
of the some part number or with an equivalent part if replacement becomes necessary. Do not use &
replacement part of lnsser quality n+ substitute design. Torque values muet be used as specified during
reassembly to assure proper retention o1 this part.

» Niever attempt to heat, quench or straighten any fronl suspension part. Replace It with a new part or
damage to the part may result.

CONTENTS
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GENERAL DESCRIPTION

I'ne front suspension is the strut type independent suspension. The upper end of a strut is anchored to the
vehicle body by a strut support. The strut and strut suppon ara isolated by a rubber mount. A strut bearing
IS also installed a little lower 10 the rubber mount.

The lower and of the strut is connected to the upper end of a steering knuckle and lower and of knuckle i
sitached to the stud of a ball jeint which is incorporated in a unit with a suspension comral arm. And eon-
nectad to thia steering knuckle is the tie-rod end.

Thus, movement of the steering wheel |s transmitted to the tie-rod end and then te the knuckle, eventually
causing tho wheel and tire to move. In this operation, with the movoment of the knucklae, the strut aleo ro-
tates by meane of the strut bearing and lower ball joint.

1
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=N DIAGNOSIS

\ Rofer to Soction 3,

CHECK AND ADJUSTMENT

STABILIZER BAR AND/OR BUSHING CHECK

Bar
Ingpect for damage or deformation. If defective, réplace.

o ——— ——— - ——— rE— — - S—

Bushing

@ Inspect fur damage, wear or deterioration. if defective, re
place,

COMPRESSION ROD AND/OR BUSHING

| Bushing
‘ Inspect for damage, wear or deterioration. If defective, 1o

place.

CHECK
Rod
Inspect for damage or deformation, If defaetive, replace.
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STRUT DAMPER CHECK

1) Inspect strut for il leakage. If strut is found faulty, reploco
it as an assembily unit, becauso it con not bo dicassamblad.

21"Strut function check
Check and adjust tiro prossures ae epecified. Bounce ve-
hicle body three or four timee continvously by pushing
front end on the sido with strut to be checked. Apply the
somo amount of forca at sach pueh and note strut rosis-
tance both whon pushed and rebounding.
Meo, note how many times vehicle body rebounds bafore
coming to stop after hands are off Do the same lor strut on
the other side.
Compare strut resistance and numbear of rebound on the

, rightwith those on the laft. And they must be equal in both.
With propar strut, vahizle hedy shauld coma 10 stop the
moment hands are off ar after only oné or two small re-
haunds if etruts are suspacted, compara them with known
gaod vehicle or sirul.

3) Inspect for damage or deformation.

4] Inspect bearing for wear, ebnormal noise or gripping.

5} Inspect for cracks or delormation in the spring seat.

B} Inspect for deterioration of the bump stopper.

7) Inspect rabound stopper and strut mount for wear, cracks
of deformation.

Replacc any parts found defaective in staps 2} - 7).

SUSPENSION CONTROL ARM/KNUCKLE
CHECK

Ingpact far cracks. deformation or damage.
SUSPENSION CONTROL ARM BUSHING
CHECK

inspect for damage. wear or deterioration

SUSPENSION CONTROL ARM JOINT CHECK

ﬁ 1} Check for smooth rotation,

2) Inspect ball stud for damage.

(=9 3} Inspect dust cover fer damage.
L= 4} Inspect for play in bell jaint. If found defective, reolace.
U) Z bl
- = Suspension arm and arm joint cannet be separatod.
— (= e

if there is any damage to either, control arm essembly must be
rap'acod as a complata unit.
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IV WHEEL DISC, NUT & BEARING CHECK

1) Inspect each wheel disc for dents, distortion and cracks. A
dise In bacly domaged condition must b2 replaced.

2) Chockwheel nuts for tightnoss and, as necoseary retighten
them 1o specification,

Tightening Torque
{a): 85 Nom (8.5 kgm. 615 b-ft)

3) Checkwhee! bearing forweer. When measuring thrust play,
apply a dial gauge to wheel hub center after removing

wheal canter cap fram whael cisc,
Thrust play limit “a“; 0.1 mm {0,004 in.)

When measurement exceeds limit, replaca wheel hub as-
sembly.

4) By rotating whesl ectually, check wheel bearing for noise
Vel and smooth rctation. If defective, roplace whoo! hub as.

/.ss‘\{ sembly.
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ON-VEHICLE SERVICE

STABILIZER BAR AND/OR BUSHINGS

REMOVAL

1) Huist vehide and allow the front suspension control arme
o hang fres.

2} Famove stabilizer link nuts, washers and cushions.
When 'coseniag link nut, ho d stud with wrench.

3) Famova stabilizer bas mount buthing orsceet bolts

4) Ramove stabilizer bar and s [oints,

B} Femova stabilizar joints from stahil(zer bar
When loosening joint nut, hald stud with wranch.

1 Gisbilles: bar

2. Puinted

1 Stwbilper 5ol

A Campecisen bd

INETALLATION

Ingtall in reverse order of ramoval procedure, noting fcliowing

pointe.

& When installing stabilizer, loosely assemble all companents
whila Insuring that stahilizer is cantarad, sida-to-sida.

NOTE:
For vorrect installation ol stabilizer bar, side-to-slde, be
sure that color paint on stabilizer bar aligns with mount
bushing, both right and left, as shown in figure.

& Tightan bolts and nuts 1o apecifiad torque.

| cAUTION:
Whaen tightening stabilizer link nut, use care so that
cushion is fitted to washer

Tightening Torque
(a): 25 N-m |2.5 kg-m, 18.0 1b-ft)
(b): €0 N-m [E6.0 kg m, 36.5 Ib-ft)

(e): 23 M-m (2.3 kg-m, 17.0 lo-ft)
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V Comprmssiuncod rear et 3 Compresalon red
L Comaression red fom mas 4. Suspmiben ganiel anm

: 1. Compeeasion (0 bracest mowning bolin
! i Compression rad bracket

i Compisssion rad bvacksl & Comprasdon mﬁmrnﬂl
maunting baits & Compraasian rod fram

i. Compression red bracket rur

1 Compepsalon rod buthings [ Lompression lod

4 Compragiion red rear B Sunpermion cartral aem
washer 8 Compregsien rod fraf

we ik

COMPRESSION ROD AND/OR BUSHINGS

REMOVAL

1) Hoist vehicle, allow the front suspension to hang frec.

7) Remove stabilizer bar, reler to steps 2)to 4 of “STABILIZER
BAR AND/OR BUSHINGS REMOVAL®.

3] Remove compression rod front and rear nuts.

4) Remove compression rod,

5) Remove compression rod bracket from vehicle body.

INSTALLATION

Install in reverse crder of removal procedure, noting following

points.

# For correct installation of compression rod bushing and
compression rod rear washer, refer to laft figure.

e Use new compress.on rod roar nut,

* Tightan each bolts and nuts to specified terque.

Tightening Torque

(a): 55 Nom (5.5 kg-m, 40.0 Ib-f1)
(b): 65 Nm (6.5 kg-m, 47,0 Ib-ft)
(c): 85 N-m (9.5 kg-m, 69.0 Ib-f1)
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STRUT DAMPER ASSEMBLY

REMCVAL
1] Disconnect nagativa cab'e at battary.
3] Hoist vehicle, allawing front suspansion to hang free,

3| Romowva wheol.
4] Remove E ring sacuring braka flaxiole hose and take brake

flaxible hose off strut brackat as shown,

— e 5] Removea caliper pin bolt and 1t caliper as shown in figure,

CAUTION:
When tilting caliper, be careful not to pull breke hose
s0 much as to cavse damage to it.

- -

8] Remove whes! spaad sensor hamess clamp bolt from strut
(if equipped).
7) Romove strut bracket bolts.

) Remove sirut support nuls.
Hold strut by hand so that it will not fall off,

8) Remove strut assembly.

1M
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DISASSEMBLY '
1) Remove strut suppor cap and loosen strut nutalittie by us-

Ing spacial touls.

Special Tool

(A): 09945-26010 (17 mm socket)

(B): 08900-00411 (Socket)

(C}: 09900-00414 (8 mm|

NOTE:

When disassembling strut assembly, loosen strut nut a

fittle before compress strut spring. This will make disas-
sernbly easier. Note, however, nut must not be removad at

this point.

1. Strut damper wesembly
2 Spring compranecs

2) Using aspring compressor, compress the strutspring tillits
forca pressing the spring sent is ralaased.

CAUTION:

Use a commercially availablz spring compressor énd
follow the operation procadure deseribed in the
Instruction Manual supplied with that spring com-

Pressor.

3) While keeping spring comprassed with spring compressar,
remove strut nut and then disassemble parls,
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s ASSEMELY _
For assambly, reverse disassembly procadure, observing fol-

lewing instruction.

', Siwut spnon oap B Strut bearing
2 Bevull sl 8 Spelrg wnoer et
3. Fwel ek sepahed i GErul ey b
4. Gwul mbound swpoer s
B, 3TN PP 11 Bump e
4. Ebul infe B0 1Z Col aping
T. Strut hbueing ueat 14 Strul amanbly
® Mate spring end with stepped part of lower sest as shown.
.l""::_.__——"".rl-

& With "CUT"~ mark on spring upper seat and the center of
strut bracket aligned, place spring upper seat together with
spring (rubber) seat on coil spring.
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1, S Safepesrt oy

2., Barwi il

3. Strwd gk wwa sl

4 Sorud rEbouEnd o
B, Btrul sapepo

B Struk it suppo

7. Strat heafng assf

i Stnd beariro

B T@neg e el
A Senal apring et
Vi Bump sl

13 ot mping

13 Sl assamby

e Install bump stopper onte strut red . For Insialling direction.
refer to left figure.

e Cloan ztrut bearing and install it on spring upper seat For
installing direction, reler (o figure at |eft.

& Wash haarng seat and install it as shown.

& On hearing seal, install rebound stopper, strul support and
innar support 0 this sequence. Be careful for installing
directions. Tighten strut nut tospecified lorque and then ap-
ply water-proof coating (pairt or lacquert all around Autand
strut rod screw part

NOTE:
As shown a1 the left, have sections “A” and D of strutin-
ner support caught by strut support secursly.

Tightening Torgqua
(a): 50 N-m (5.0 kg-m, 365 b-11)

» Recheck that stepped part of spring seat and spring ond are
in plgca to each other as described.

INSTALLATION

1) Install strut by revarsing REMOVAL Steps 1) = 3). Insen
bolte in such a directiaon as shawn.

2} Torgua all fastenars to spectication.

Tightening Torgque

(a): 73 Nom (7.3 kg-m, 53.0 [b-ft)
(b): 95 N-m (9.5 kg-m, 69.0 [b-ft}
fe): 35 N-m (2.5 kg-m, 255 Ib-f)

NOTE:

Don't twist hreke hosa when instailing it.
install E ring as far as it fits 1o bracket as shown.
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WHEEL HUB/WHEEL STUD

REMOWVAL

1) Hoiet vahicle and romove whaal.

2} Ramova spind'e cap 2¢ shown (by hammaeanng lghtly at 3
loeations araund tusing care not to daform or cause dam-

age 1o saating part of cap).

3) Unecalk spind'e nut.
4} Remove spind'a nut,

5) Remove callper camier buls.

6} Remove caliper with caniier
NOTE:
Hang removed caliper with a wire heok of the like 30 as to
pravent hrake hosafrom banding and twisting excessivaly

or being pulled.
Don't oparate hraka pedal with pads removed.

7} Pull braka disc cff by using two B mm bolis

8) Pull eut whee! hub witk special fools.

Special Tool
(Aa): 0994317912
(B): 09942-15510

) Remove hub bolts.

| CAUTION:
MNever remove bolt unless replavement is necessary,
!__El sure to use 8 new bolt for replacement.
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INSTALLATION
Install Hub Bolkts
Inser! new studin hub hola. Rotatestud slowly to assure serra-

t'ons are pligned with thoss made by original bok.

1) Install whaa! hubto spindia, tightan naw spindle nutto spe-
cifiod torgua.

Tightaning Tamua
(ak 176 N-m (17.5 kg-m. 126.5 Ib-fi)

2) Install braks disc.
3) Install brake calipericaliper carrier,
4) Tighten caliper carrier bolts to specified torgue.

Tightaning Torque
(b): 95 Nem (9.5 kg-m. 85.0 th-ft

5 Calk spindia nut as shown.

WARNING:

Ba careful while caliing nut so thatno erack will oceur
in celked part of nut. Cracked mut must he replacad
with new one.

—_ - - ——

6| Install spindie cap to whea! hub,
7} Install wheal and lower hoist.
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Ut 8. Corarod srm ma
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SUSFENSION CONTROL ARM/BUSHING

REMOVAL

1] Ho'st vehicle and ramova wheel.

2] Ramove compression rod front nuts from suspension con-
Gl anm.

3] Ramowvs ball 31ud belt ane nut,

4] Qamova suspension control arm bolt and nut.

3] Mamovs suspension control arm.

8] Remove bushing.
Pull aut bushing with spac al tool and oil hydraullc press as
shown.

Special Tool
(A). 09943-77910

INSTALLATION
1} Install bushing.

Spacial Tool
(A): 09843.77310

NOTE!
» Beafore installing bushing, apply svap water an its cir-
cumference to facilitate installation.

* When installed. bush should ha equal on the right and
left of arm as shown.
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21 Instel! suspension control arm to suspension frame, refer-
ring to figure for propar inatalling direction of belt and nut.

NOTE:
Nut should not be tightened.

3| Ingtzll ball stud to knuckle. Align ball stud groove with
cnuckle balt hale as shown.
Then drive in ball stud bolt from the direction g5 shown.
Mghten ball stud bolt 1o specified orque.

Tightening Torgue
la); 55 N-m (5.5 kg-m, 40.0 1b-ft)

4) Tighten compression rod front nuts to speeified torque

Tightening Torque
{h): 95 N.m [9.6 kg-m, B9.0 Ib4t)

3
1, Campreamon nod
2. 2. Comnpresaion ol frami it
A Suspanmon condcl

e ———

r 5) Installwhesl and tighten wheel nuts o specified lorque, re-
ler tu “TIGHTENING TORQUE SPECIFICATIONS® cf this
section.

6) Lower hoist and with in non-loaded cond tion, tighten sus
pension contral arm nul to spocified targue,

Tightening Torque
{e): 73 Nom (7.3 kg-m, 53.0 Ib-Ht)

71 Check toe setting, adjusl 8s reguired,
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KNUCKLE

REMOVAL

1] Ho'st vehicle and remova whael.

21 Mamove whee! hub. Refer to Steps 2) - 8] in WHEEL HUR/
WHEEL STUD REMOVAL of thig section.

3] Disconnect tie rod end from knuckle with pullar

4] A=move whoa! speed sonsor from knuckle (if aquipoed).

5] Remove ba'l stud bolt from knuckle and then strut bracket

oolts from strut bracker,
8] Jamovo kruckle,

INSTALLATION

11 Install knuckle to ball stud on suspension arm and strut
braceoet. Installing direction of aach bolt ie as shown Align
knuckle bolt kole with ball stud graove asshown and install
hall stud boit Tightan sach bolt and nuts lo specified

tOrqu .

Tightening Torque
(&): 95 N+m (5.5 kg-m, 69.0 |b-ft)
(b): 85 N« [5.5 kg-m, 40.0 b-ft)

2) Install wheel speed sensor (il equipped),
3) Connect tig=rod end 1o knuckle and tighten tie-rod end new

nut to specified torgue.

Tightening Torque
le: 43 M-m (4.2 kg-m, 31.5 Ib-ft)

NOTE:
VWhen tightening tie-rod end nut, push tie-rod end toupper
side with jack so as ball stud not to be rotated,

4) For installation procedures following the above, refer 1o
Stops 1] 7), WHEEL HUBAWHEEL STUD INSTALLATION on

thiz saction.
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1. Sasppeiad foew
4 5teening §as0 CEBE MDUET DO

& -"‘-u- -
1 Suspanson bame

harress e 30lt bcits
. Whinz| npaan nenioy ¥ Wil it
e AT TN

1. SURpEREIDn Ireme Deily
2 Slaering gear cosa ba'is

SUSPENSION FRAME

REMOVAL

1) Hoist vohicle and remove wheels.

2) Remove suspension control arms (right & laft], rater to
$tape 2)t0 5) of "SUSPENSION CONTROL ARM REMOVAL®
in this section.

1) Ramave stearing gear case mount bolls.

4) Remave whee! speed sensor hamness clamp bolls and

clamps from suspansion frame (if equipped),
5] Remove suspension frame bolts and suspersion frame.

INSTALLATION
1] install suspension framé and tighten suspension frame
bolts to spacified 1orque.

Tightening Torque
(al: 95 N-m (95 kg-m, 59.0 Ib-ft|

1) Install whea! spead sensor hameass clamp baits and clamps
to suspensior frame (if equipoed).

3) Install steering gear ceése mount bolts and tigiten Lolts to
specified torqus.

Tightening Torque
(b): 26 N-m (2.5 kg-m, 18.0 Ib-ft)

4) Instal suspension control arms (right & lef), refer to stegs
2) 1o 10 €) of “SUSPENSION CONTROL ARM INSTALLA.
TION® in this section.

5) Confirm front end (wheel) alignment, refer 1o Section 3A.
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FROWT SUSFENBION ID-19

TIGHTENING TORQUE SPECIFICATIONS

! Tightaning toraus
Fastening parts e oo T s
Compression rod bracketr boit 55 6.5 -m._u
Compression rad frant nut | 95 9.5 65.0
Comprecsion rod rear nul (1 b.5 47.0
| Strut bracket wut og 85 650
Strut nut ! B0 6.0 3E5
Strut support nut TS 7.3 63.0
Braka cal' por pin belt 35 3.5 26.5
Ball stud balt 5h b.5 40.0
Suspension canirel anm nut 73 7.3 53.0
Stab lizer bar moum bracket boit 25 23 16.0
Stabllizer {ink rut 23 23 17.0
Bunbilizor joint nut - 50 5.0 Je.5
Spindle nut il 175 175 1265
Braka callper carrier bolt - 95 ) _ELE EEE i
Tie rod end nut 43 4.3 31.6
Wheaal nit BE B.5 81.5
Suvepansion frama belt 85 8.5 68.0
Stearing gear case mount bolt 2€ 25 8.0

SPECIAL TOOLS

1. 09300-C0411
Hestagan wrench sackal
Z.08300-00474

Hexagon wrandh bit G mm | Eocket wranch 17 mm

(234E-26070

&

UE942-16610

/@

Sliding hammar

i =1 T By e R e
Front waaal hub remover
(Brake dram remowear)

CEaa3-TT910
Control bush remasar
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SECTION 3E

REAR SUSPENSION
NOTE:

¢ All suspension fastenors are an important attaching part in that it could effect the performance of vital
parts and systems, and/or could result in major repair expense. They must be replaced with one of the
same part number or with an equivalent part if replacement becomes necessary Do not nse a raplace-
mant part of lassar quality or substitute design. Torque values must be used as spacified during reas-
sembly to assure proper retention of this part.

» Never attempt to heat, quench or straighten any suspension part. Replace it with a naw part, or damage
to the part mey result.
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GENERAL DESCRIPTION

Rear suspension isatype which consists f coil aprings, rear axlo, shock abearbers, lateral rod and trailing

armia.
The lateral rod iainstalled 1o the body and axle by using bushes so as to prevent axlamovemant in thelatar-

al dircction.
The trailing arms which ara connectad with tha axla are installed to the bocy by using a bush so that axle

moves up and down with the bush as its supporting point.
The shock absarber is ingtallad hatwean tha hady and axie to absorb up-and-down movement of the ve-

hicle body

s
BT 1 PEIR oA
L

!
2
1. Feercoill spring i fopnr Bwis
2. Fapr b e pmer i. Baatirg
A, Rmpe Apein g Bppse g 10, FAaar ghaftol sasl
4. Reer shods aboarber 11. Brats dram
5. Lsigeal il 12, Baaning reinrmer g
A Trallagaam 13 R inle Ehaty

7. Loteral rod owbar wesber 14. Whee! baring spacer
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- DIAGNOSIS

Refer to Section 3,

CHECK AND ADJUSTMENT
REAR SHOCK ABSORBER CHECK

& |nspec: for deformation or damage.
® |nspact hushings tor wear or damage.
¢ Inspec; for evidence of ol leakage.

Replace any defective part.

TRAILING ARM, LATERAL ROD, REAR AXLE
AND COIL SPRING CHECK

® nspec’ lor crecks, defurmeation ur damage
® Inspec; bushing fur dainage. wsar or breakage
Feplece any delective part,
NOTE:
Bushing can not be replaced Replace lateral rod or trailing
arm assambly.

BUMP STOPPER/SPRING UPPER SEAT
CHECK

* {nspec; for crecks, doformetion or damage.
Fopleco any defective part.

REAR SUSPENSION FASTENERS CHECK

Check sach bolt aad nut fasiening suspansion parts for tight-
ness. Tighten locse one, If any, 1 specified torque, reloring o
page JE-17 of 1his section.
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WHEEL DISC, NUT & BEARING CHECK

¢ Inspact aach whoa! dist for dents, distortion and cracks
A gisc in badly damaged condition must be replaced.
o C7eck wheel nuts for tightnass and, as necessary, retighen

10 specificatlon.

Tightening Torque
'a): 85 Nom (0.5 kg-m, 615 [b-ft)

o Check whesl bearings for wear. When measuring thrust
olay, apply a dil gauge to axle shaft centor,

Thrust play limit "a”: 0.8 mm (0.03in)
When maacurament exceads limit, replece bearing.

o By rotating wheal actually, chatk wheal baaring for noise
and smonth rotation. If It is defective, rep ac2 bearing.
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ON-VEHICLE SERVICE

REAR SHOCK ABSORBER

REMOVAL

1) Hoist vehicle, |

2] Suppoit rear axle housing by using floor jack to prevent it
fiom lowering.

3) Remove lower mounting bolt and nut.

4) Femove upper meunting nut. Then remove shock absorb-

INSTALLATION
1) Inetall ghoek abeorber, refarring *o iaft ligure for propéer

ingtalling direction of boli

NOTE:
Nut and bolt should not be tightensd.

2| Remove floor jock from rear axle housing and lower haist
3} Tighten balts and nute to edecified torque.

NOTE:
Tightan bolts and nuts with vehicle off hoist and in non-
loaded condition.

Tightaning Torque
la): 56 N-m (5.6 kg-m, 40.0 Ib-ft}
(b): BO N-m (B.O kg-m, 58.0 Ih-ft)

COIL SPRING

REMOVAL
1) Heiel vahicle and remave rear wheal (5]

2) Support mar axle housing by using ficor jack to pravent it
from lowanng.

31 Remove laeral rod left side mounting bolt amnd nut,
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I 4) Femove brake flexiblo hose £ ring.

5) Aemave parking brake cable clamp bolt.

B Kemove shock absorber lower mounting bolt and nut.
J| Lower rear axle housing gradually as far down as whare
coll spring can be removed.

CAUTION;
Be coreful not to ket reor exle down too much.
It may cause damage to brake flexible hose,

B) Remnve coil spring.

INSTALLATION

1) Install coil spring with 1s closed and facing u2 and cpen
end (with paint marking) down and make sure thet its bot-
tom fits in spring seat securely, Then raise axle housing.

IJI!-III'I' mdn VAL

CAUTION: |

|
Make spring end meet withstepped part oflowersaat |
as shown.
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REAR SUSPEMEION 3E-7

2) Inutall shock absorbar lower mounting belt, refer to step 1)
of "REAR SHOCK ABSORBER INSTALLATION" in this sec-

tian.

3) Removae fleor jack from rear axie housing

4) Ingtall parkirg brake canla clamp belt and brake flexible
hnza F-ring

&) Ingtall lateral rod to vehicle body, referto step 1] of "LAT-
ERAL ROD INSTAL_ATION" in this seclicn.

NOTE:
Nut should nat be tightened.

B) Install whael end tightan whael nuts "o specif ed 10rqué.

Tightening Torgue for whesl nuls
B85 Nemi (B85 kg=-m, 61.5 Ib-)

7} Lowar ho st aad vehic e in non-loadad conditinn, tightan
absorber lower meunting nut and lateral md left mounting
nut 1o specifled tarmua

Tightening Torgue
(a); 80 N (8.0 kg-m, 56.0 Ih-ft]

BUMP STOPPER AND SPRING UPPER SEAT

REMOVAL
1) Rereval coil spring. For dotalls, reler ta etepe 1) to E) of

“COIL SPRING REMOVAL".
2) Removo opring uppar soat,
3} Romreve bump stopaar by uging spacial tool,

Special Toal
{A): D9347-660T0

INSTALLATION
1) Install bump stoppar.
NOTE:
# Before installing bushing, apply ecap water on it
® Forproparinstalling direction of spring upper seat, rafer
1o figura at left.
2| Install apring upger sast
3) Install coll spring. For detalls, referto staps 1)to 7} of “COIL
SPRING INSTALLATION®.

TRAILING ARM

REMOVAL
1) Haist vehicle and remove raar whaal

2) Support rear axle housing by using foor jack

CAUTION:
Mever apply floor jack against lateral md as it may get
dafarmpad.




IFE RELR SLISPENSION

W

3! Remaove shock absorber lowar mounting bolt and nut.

4! Remove brake drum and brake shoe and discannect park-
ing brake cabla from brake hack plate, refer to "PARKING
BRAKE CABLE REMOVAL" of Section &,

] Far ARS squippad vehicle, disconnect wheel speed senso’
lead wire clamp from trading arm.

5] Ramowve trailing 2rm mounting bolts and nul.

1, Shack abaortes loweer maountisg bobi and nu
2 Paiking prake esbla

3 Wras cpesd sensse lead wire clempe

4 Trafling s

5 Tralling @ mcunting bols

. Mradlirg @m meuntiog bolLand m

INSTALLATION
1) inswall wrailing arm to vehicle budy and rear axle housing,

referring Lo figure for proper installing direction of bolis,

NOTE:
Mut and bolts should not be tightened

?) Install wheel speed sensor lead wire clamp, if equipped.

3) Connect parking brake cable to brake back plata and install
brake shoe and brake drum, refer to “PARKING ERAKE
CABLE INSTALLATION" of Section 5.

4) Install shock absorber 10 rear anle housing.

5) Remowve Noor jack from rear axls housing,

G} Install wheel and tighten wheel nuts to specified torgue.

Tightening Tormque for wheel nuts
8% N'm (B.5 kg-m, 61.5 |b-1t)

7) Lower hoist and vehicle in non luaded condition, tighten
trailing arm mounting bolts and nuts and shock absorber
lower mounting nut to specified wrque.

Tightening Torgue
|a): 80 N-m (8.0 kg-m, BE.0 Ib-ft}

4. Farting books capdn
& Shock ersarber ‘e mamarmbng ma
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. ' LATERAL ROD

| o REMOVAL
2 fl 1] Hnist vahicla.
2| Rarmrove latarzl rod mounting bolt and nuts.
3) Hamove latere! rod,

2 Migh mids redunticg At

e —

INSTALLATION
1) Install lateral rod to vehicle body and rear axle housing, re-

ferring to figure for proper installing direction,
NOTE:
Nut should not be tightened.

2! Lowar haist andwith vahicla in non-lnadec candition, ight-
an lataral rad bolt and nuts to spacified torque,

Tightening Torque
{a): 80 N-m (8.0 kg-m, 58.0 lb-M1)

. Upsde

1. Loeral rod

i lawal red culer sathe:
3. Rowr axle housing

of, Wiy body

£ Boit

. Nu
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REAR AXLE SHAFT AND WHEEL BEARING

REMOVAL
1) Hnist vehicle and remaova rear whaal.

2) Drair gear oil from rmmar axle housing by loosaning cram
plig.

3} Remove brake drum and brake shoa and cisconnect park-
ing brake cabla from brake dack plate, refar io "PARKING
BRAKE CASLE REMOVAL" of Section 5.

£) Remove wheel speed sensor |If eguipped with ABS)

%) Disccnnect breke pipels) from wheel cylinder and put
whee! cylinder bleedar plug cap onlu pipe o prevent fluid
from spilling.

6) Fermove brake back plate bolts.

7] Lsing special tools Indicated, draw out axle shaft with
braka book plate.

Special Tool
(A} N9842-15570
(B): 09943-17912

8! Hemove wheel sensor ring lif equipped with ABS!. Re'ar to
“REAR WHEEL SENSOR RING REMOVAL " of Section EE.

8] In order to remove the eleiner ring rom the sha't, grind
with a grinder two parts of the bearing retainer ring asillus-
trated till it becomeas thin,

=

{:‘.;H.UTHJI'.I:
Be careful not to go 8o far as to grind tha shaft.
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10) Eraak with a chisel the thin ground reta ner ring, snd itcan
be removad,

11) Using special tools, remove bearing from shaft and then
remove breke back plate.

Special Tocl
(C); D9927-1£411

(D): 03921-57810

12} Ramova siLd bolts by using hydrau'ic oress.

INSTALLATION

1! Aligning sarrations between now stud bokis) and flange,
irstall new stud baoltis) by ightering nu: as shown.

1. Sas son

1 Nut

1 Weshar

L Fiarge ef anin phafy
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s 1. Esaring spocm B, Misimdnat ritg
i Tapaned side . D#lprertia sace
3 Whetal baaring T. Hedinislle preds
A Rabkeal @ile

=

hitno- //ir |r\kmgn| 1Sl chiih cam/.
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2) Press in @ new bearing and retainer ring in order by using
an il hydrauhe press.

MNOTE:
& Install wheel bearing spacer with the taperad side of its
inner diamator directad toward autside, or brake drom

eifde

# Install wheel bearing with its segled side directed to-
ward brake drum side.

* Usecare not 1o cause any damange to outside of retainer

ring,
3) Install wheel sensor ring (il equipped with ABS).

Refer to “REARWHEEL SENSOR RING INSTALLATION® of
Seclion 5E.

4) Apply grease to axle shaft oil geal lip as shown,
“"A": Grease
G} Apply sealantto mating surfaca of axle housing with brake
back plate.
NOTE:
Maks sure to remove old sealant hafare applying it anpw

“B": Scalant 99000-31030

8) Instull rear axlc shafl (o roar exle housing and tighton brake
back piate bolts 1o specifiad torgue.

MNOTE:
When installing rear axle shaft, be careful not 1o cause
damage to oll seal lip In axle housing.

Tightening Torque
{a): 23 N-m (2.3 kg-m, 17.0 Ib-1t]

71 Connect brake pipe to wheel cylinder and tighten brake
pipe flare nut to specifisd torgue.

Tightening Torque
() 16 N-m (1.6 kg-m, 12.0 Ih-ft)

8| Install whesl speec sensor (i equipped with ABS).

Tightening Terqua
[e): 10 N-m (1.0 kg-m, 7.5 [b-#t)
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9) Connact parcing hrakacabla to brake back plate and install
brake shoe and brake drum, refar ta "PARKING BRAKE
CABLE INSTAL LATIONT of Section 5.

10} Rafil! raar axla (differantin’) housing with new spec fied
gear nil. Hetar 1o Section /E for refill.
11} Fill reservoir wi th brake fluld ana blead brake systam.

{For bleading operation, see Section 5.)
12) Install whee! and fighten wheel nuts to specified targue.

13) Upon completion of ell jobs, depress brake padal with
ebout 30 kg (GG Ibs) 'cad three to five times 50 azlo obtain
proper drum-ta-shoe clearance.

Adjust parking braks cable (for adjustmort, sco Section b
of this manual).

14) Chooktc ersure that brake drum iz frea from dragging and
propar braking ic abtained.

18} Perform brake test {foot brake and parcing brake).

{For brake test, see Soction 5).
“E) Check pack inztallad part for nil Inakage

REAR AXLE SHAFT INNER QIl. SEAL

REMOVAL
1)} Remeve rear axle shefi. For dotails, refar to steps 1) to 7) of

“REAR AXLE SHAFT REMOVAL” in this sacticn.
2) Remove raar axle shaftinnercil seal, by using spec al tools.

Spacial Tool
(A): 09532-15510
(B): 09944-36010 (remover)
(C): 09321-26010 (collar)
INSTALLATION
1) Using special tools drive in oil saal untl it contects oll seal
protactcr in axle housing.
NOTE:
& Make sure that cil seal Is free from Inclination as it is
instalied.
a Refer to figure so that oil seal is installed in proper direc-
tion.

Special Tool
(D): 09913-75520

“A"; Groose 95000-25010

2) For procedure hareafter, refer to steps £) to 16] of “REAR
AXLE SHAFT INSTALLATION® in this saction.
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REAR AXLE HOUSING

REMOVAL

1] Hoeist vahicle and remove rear whaels (right & lef).

2) Fermove rear axie shafts, re‘er 1o sieps 2) 1o 7) of "REAR
AYLE SHAFT REMOVAL" in this section.

3} Disconnect brake pipe from flexible hose and remove E-
ri i

4) Hzm.-n hrake pipe clamps and pipes from axle housing.

5) Ramova whael speed sensor harmess clamps from axle
housing (i equipped with ABS).

Bl Remove difarential carrier assembly, rafer 1o Section 7F,

7) Lisconnact LSPV gpring from axle housing, refer to "LSPV
REMOVAL" of Section 5 (if equipped with LSFY).

8) For jobs hereafter, support rear axle housing by using Noor
Jack under axle housing.

By Ramawo lataral rod.

10] Loosen front and resr mounting bolts and nuts of trailing

arm but don't remove bolta.
11) Remowve shock absorbar lower mounting nut and balt.

12) Lower floar jack until tenslon of suspension coli spring ba-
comes a little loose and remowve raar mount bolts of trail-
iy asrrm.

13) Lower rear axle housing gradually.

14) Ramove axle housing
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1. Teadling arm INSTALLATION
5. Dahs 4 Install ramoved parts in reverse order of remaval, not'ng the

following points.

1) Placa rear axie on floor ack. Then install trailing arm rear
mounting bolts (right & lefi). At this time, mount bolis but
don’t tig'len them,

2) Install coil springs (right & left) on spring seat of rear axle
Lpp et wid ny s shown in figure and then raise rear axle.

= NOTE:
When seating coll spring, mate apring end with stepped

part of rear axle spring seat as shown.
LANDE %—g

. mnr e A Coll 359Ny
i. Bpring saa; A4, Stopped pai

R e = = —

2' Irgtal chock absarber lower mounting bhalts and nuts [right

B laft).
4! Remave floar ack from raar axla housing.

’ 1. Sheek aborbe
T 1 rvewmr renaaBing ball mnd fuel

5} Install lateral rod to rear axle housing and vehicle body.

NOTE:
MNut should not be tightened.

#, Uprahbe

1 Lekwrsl =ma

2 Lsheral rod saillar
wanlspr

3 Mgpr gn'a
housni

a Uekerle ety

B Dak

4 Mal

&1 natcll diffarential carrier assambly, refer to Section 7F
i :" ,_.< 7] instoll whioal speod sonsor hamess clampe (if equipped
4{ £ ‘ with ABS),

= : 8] Connect brake pipes anto axla housing and clamp them se-
m == curaly.
I i e ) (e For clamping positions, refer to Section 5 of this manual
; 3} Connact brake flexible hose to brackst on avla hausing and

7 s
"-‘f'!—-.._ ~—— o gecurs it with E«ring.
1. E-ring

{ 2. Fimsitie hoss
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10] Connect brake pipe to breke flexible hose and tightan
braka pipe flare nut to specified torque.

Tightening Torque
(a): 16 Nem (1.6 kg-m, 11.5 b-ft)

11) Install rear axle shatts o rear axle housing, refer to steps
4) 10 13) of "REAR AXLE SHAFT INSTALLATION" in this
section,

12) Connect LSPV spring to &xle housing, refer to “LEPV
INSTALLATION and ADJUSTMENT" of Section b.

13] Lowar hoist.
14] Tighten trailing arm front and rear mounting dbolts and

nuts, shock absorhar lowor mounting boits and nuts to
spacified torque. Tighten lateral rod right and left mount-
Ing nuts 1o specified 1orque.

NOTE:

When tightening these nuts and belts, be sure that ve-
hicle is off holst and in non loaded condition.

Tightening Torque
[b): 80 Nem (8.0 kg-m, 56.0 ib-it)

15) Check loensurethat brake drum is free from dragging ond
proper braking is obtained,
16) Parform brake test (foot brake and parking brake).

[For brake tast, see Section 5.)
17] Chook each inetalled part for oll leakaga.




https://truckmanual shub.com/ REAR SJSFENSION 1E-17
B e ——————————— = A P —

TIGHTENING TORQUE SPECIFICATIONS

Tightaning tcrque

Festening pers = . ol
Lateral rod right sida mounting nut i | A0 i ba.0
Lateral rod left side mounting nut 8 8l __rEB.ﬂ
Shock absorber uppu mounting nut : % 86 | 40
Shock absorber lowar mounting nut o® | A 63.0
Traliing arm frant mmﬁng f;.l_l &0 8.0 5_@.& N
Trailing arm rear mounting halt . | a0 55.0
Brake beok p ate holt -8 23 170
Crake flare nut 16 1.6 _ 120
Wheel nut & 8.5 615

REQUIRED SERVICE MATERIALS

MATERIALS USE
Brake fluic Erak;mwnir ank
Water tght sealzn i:;; :T:Tr: of roar axle housing end brake ‘
! Lithic whesl bearing grease | Qil soal lip
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SPECIAL TOOLS

—l

Ny
N
B
09941-66010 - 030215510 wsa3 1z kriall
dump stopoer wrench | Sliding hammer Brakn drum remavr Ploring inlallar
1 I[
(13944-96010

|, 0332718411 Blearing outar race ramover

Universal pullar 0892126010
L (83157810 Bagring outer race ramover

Bearleg remover il
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SECTION 3F

WHEELS AND TIRES
NOTE:

All wheel fasteners are important attaching parts in that thoy could a‘fect the pardormance of vital parts
and systems, and/or could result in major repair expense. They must be replaced with one of the same
part number or with an equivalent part if replacerent becomes necessary. Do notuse a replacement part
of lesser quality or substitute design. Torque values must be used as specified during reassembly 10 assure
praper retention of all parts.

There is to be no welding as it may result in extensive damage and weakening of the metal,

CONTENTS
GENERAL DESCRIPTION . .. . 3k MAINTENANCE AND MINOR
1) ROET - - o i R A P [ | ADJUSTMENTS .......oc  cevienrsnnsns: JF4
PR e vr i rasasnssninnsinesans ST Whoel and T, . ..o vovvenrssnsrsinsss SPd
Replacemant Tirns ... eeeiens 3R ON-VEHICLE SERVICE ... ............... 3F-B
wnml.Mpllmn‘I TEEI RS YETIERR N :‘F'? mm1.lll_‘. . e e o JF_E
Metric Lug Nuis and Wheel Siuds . ... . -3 Te .. .. - _ o 3.4
ﬂl;ﬂhﬂjliﬁ;;l R A e e R R ;:3 TIGHTENING 1ORQUE
bodl - WAL T GPECTICATIONS .. .00oavvescusioes canis 307
BolancingWheels ......... ......... 3F3
GENERAL DESCRIPTION
TIRES
This vehicie is equipped with following tire.
155R13

The tire ia cf tubeless type. The tire is designed 1o operate satistactorily with loads up 1o the full rated load
capacity when inflated to the recommended inflation prossures.

Corract tire prassures and driving habits have a1 imoortant influence on tire life Heavy cornering, exces-
sively rap.d accelaration, and unnocossary sharp braking increase tire wear,

WHEELS
Stancard equipment wheels are the following steel whaesl,

13x41/2)
REPLACEMENT TIRES

When replacement is nacessary, tha original equipmeant type tire should be used, Refer 1o the Tire Placerd.
Replacemant tires should be of the same size, load range and construction as those originally on Lhe ve-
hicle. Use of any other siza or type tire may affect ride, handling, specdometer/odemetar calibration, ve-
hide ground clearance and tire or snow chain clearanca to the body and chassis.
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kPa kgferm?
162 1.6
180 ! 1.8
200 | 2.0
220 4.2
240 4.4
260 28
40 i8
300 3.0

pei

43
26
29
2
&

41
44

WARNING:
Do not mix differant typas of tires on the same vehicla

such s« radial, bias and bias-belted tires except in emer-
gancies, becausa handling may be seriously affected and
may result in loss of control,

* TOTAL INDICATOR READING
IGNORE INTICATOR “JUMP~

RUNS, SCHATCHES, ETC.

DUE TO WILD SEAMS, PAINT 1, Radin® s

1. L nout

It ie recommanced that new tires be installed in pairs on the
game axle If necescary ta raplace only one tire, it should be
pairad with tha tira having the most read, 10 aqualize braking

traction.
Tha metric term for tire infiation pressure is the kilopascal
(kPa), Tire pressures Is usually printed in both kPa and psi on

the Tire Placara,

Metric tire gauges are available from tool suppliers.

The chart, shown left tab'e, converts commonly usod inflation
pressures fram kPa to psi.

WHEELS REPLACEMENT

Wheels must be replaced if they are bert, dentec, have exces
siva lataral ot rad al runout, airleak through welds, have elon.
gated balt holes, if lug nuts won't stay tight, or If they are
heavily rusted. Whaels with greater runout 1han shown in fig:
ure below may cause objectional vibrations,

Reola-emant wheels must be equivalent to the original equip-
mert whee's in laad capacity, diameter, rim with offset and
mounting configuration. Awheal of impropersize or type may
affect wheel and bearing lifs, brake cooling, speedomener
odomeler calibration, vehic e ground clearance and tire clear
ance to body and chassis.

To measure the wheel runout, it ie necessany 1o use an Accu-
rata dial indicator. Tha tire may be on or off the wheel. The
whaal should be instelled to the wheel balancer of the like
for proper maasuremant.

Take measurements of both lateral runout and radial runout at
hath inside and outside of the rim flanga. With the dial indica-
tor set in p'aca secura'y, turn the wheel one full revolution
slowly and record every reading of the indicator,
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Waen the measured runout exceeds the spaecification and
corraction by the balancer adiusimant is impossibla, rep'ace
the whoel. If the reading is affacted by walding, paint or
scratch, it shoule be ignoren

e S . Radial l Latarnl
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GENERAL EALANCE PROCEDURES

METRIC LUG NUTS AND WHEEL STUDS

Al models use melric lug nuts end wheel studs (gize: M12 x
1.25).

DIAGNOSIS

DIAGNOSIS TABLE
Refor to SECTIOM 3.

BALANCING WHEELS

Thara are two tyoes of wheel and tire balance: stetic and Jy-
namiz. Static balance, os shown in icft figure, Is the equal
distribution of weight 2round thawheel. Wheals that are stzti-
cally unbalanced cause a buuncing ection called rramp This
condition will eventually couse unaven tire waar

Dynamic balance, as shown in left figure, is the equal distribu-
ticn of weight on each sice of the wheel canterlire ao that
when the tre spins there is no tencdency for the assembly to
move from side to sids. Wheals that ars dyamically unbal-
anced may cause ahimmy.

Depasits of mud, elc must be cleaned from inside of rim.

| WARNING:

Stones should be removed from tha tread in arder to avaold eperator injury during spin balancing and
tn ahtain good halance.

Tire shoule be inspactad for any damage, than balanced acoording to equipmen: manuiacturar's racom-
mendalion.
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OFF-VEHICLE BALANCING
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Most slestronic off-vehicla balancers ara more accurate than the ar-vehicle spin balgncars. They 2re sasy
to uge and give n dynamic (two planae) balance. Althaugh they co not correct for drum or disc unbalance

as does on-vehic e spin balancing, this is ovarcame by their accuracy, usually 1o within 178 ounce.

ON-VEHICLE BALANCING

Or-vehicla halancng mathods vary with aquioment and tool manufacturers, Be sure «© ‘cllow each
manufacturer's instructions during balancing opearation.

‘ WARNING:

Whesl spin should be limited to 36 mph (65 km/h) as indicated on epeedometer.

This limit is necessary because speacdometer only indicates one-hali of actual wheelspeed when ane

drive wheel is spinning and the other drive wheal = stoppec.
Unlass cars is talten in limiting drive wheal spin, spinning wheeal can reach excessive speeds. This
enn result in possihia tire disintagration or differential falure, which could cause sericus personal

injury or axtensive vehicle damage.

1 Faiat

MAINTENANCE AND MINOR
ADJUSTMENTS

WHEEL AND TIRE

Whaeal repairs that use weding, heating, or peaning are nol
approved. All demaged wheels should be replaced.

STUDS
¥ s broken stud is found, sca Soction 3E (rear) or Section 3D

tfrant) for Note and Replacoment procadure,

MATCHED TIRES AND WHEELS

Tires ancd whaels are matchmaountad at tha asssThly plast
This means that the radially stiffast part of tha tira, or “high
spat”, is matehad 1o the amallast radius or “low spot” ot the
Whaal,

This is done to provide the smoothast passible ride.

The “high spot” of the dra is originally marked by paint dol
o the vulbosrd sidewall. This paint dot will eventually wash
off the tire.

The "low apot” of the whoel ia originally marked by paint dot
on the wheel im-flange. Propary assemblad, the whaeel rims’
paint dot should ba aligned with the tires' paint dot as shown
in laft figure,

Whaenever a tira iz dismountad from its whaal, it ghauid be
remountad so that tha tire and whasl are matched. I the tire's
paint dot cannot be locatad, & line should be scrided on thetire
and wheel batora dismounting to assure that it 15 remaunted
in the same pasition.
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INFLATION OF TIRES

The pressure recommznded for any model is carefully caloutated to give asetisfactory ride, siability, sieer-
ing, traad wear, tire life and rasistance 10 biulsss.

Tire pressure, with tires cald, (after veh cle

hés set for thiee hours or more, o driven bess than one mile)

should be checked monthly or before any extended trip, Set to the specifications onthe tire placard located

on the left doo- iright doar for right-hanc s

ide steasing vehiclel lock oillar.

It is normal for tire pressure to incraase to 28 kPa (4 0si) when the tires beceme hot durirg driving,
Do not blecd or récuca tire pressure after driving. Blaeding reducas the "Cold inflation Preasure”.

Higher than recommendad pressure can cavse Lower than recommended pressure ¢an cause,

1. Hard nue
2. Tire bruising or carcass damage
3. Rapid tread wear at center of tire

Unequal pressure an same axle ean cause:
1. Unaven braking

7. Steering lead

4. Reducad handling

4, Swarva on accelaration

Valve caps shou'd be on the valves to keep dust

and watar out

1 — — =
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1. Tire squeal on tums

2. Herd Steering

3. Rapic and uneven wear on the edges of the
tread

4, Tire rim bruises and rupture

5. Tire corc breakage

6. Figh tirc lemperature

7. Reduced handling

8. High fuel consumption

TIRE PLACARD

The tire placard s |acated on the left door (right deor for r ght-
hand sida stearing vehicle) lock piliar and should ba refarrad
to for tire informaton.

The placard [ists the maximum load, tire size and cold tire
pressure where applicable.

NOTE:
Whether rim s/ze and/or maximum load are listed or not de-
pends un regulations of each country,

TIRE ROTATION

To equalize wear, rotate tiros according to left figure. Redial
tires ghould be rotzted at tha first 10,000 km (6,000 milesl
and after that tire rotation at laast evary 6,000 miles is recom-
mended. Set tire pressura.

NOTE:

Due to their design, radizl tires 12nd to wear faster in the
shoulder area, particularly in front positions. This makes reg-
wlar rotation especially necessary,
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ON-VEHICLE SERVICE

WHEEL

REMOWVAL

1) Loosen wheael nuts by approximately 180° (half a ratation).
2] Hoist vehicle,

3} Romove wheal.

CALTION:
Never use heat to loosen tight wheal because applica-
tion of heat to wheel can shorten |He of wheel and

damage wheel bearings.

INSTALLATION

Wheal nuts must be tightaned in sequence énd 1o proper
tarqua to avoid bending wheel or brake disc, left figure.
NIOTE:

Batora installing wheels, remove any bulld-up of corrosion
on wheal mounting surface and brake disc mounting surface
by scraping and wire brushing. Installing wheels without
good metakio-metal contact 8t mounting surfaces con couse
wheel nuts to logsen, which can leter allow a wheel to come
off whila vehicle ia moving

Tightening Torque
{a) 85 N-m (8.5 kg-m, 61.5 |b-#t)

TIRE

MOUNTING AND DEMOUNTING

Lisa a tire changing machina ta mount or damount tires. Fol-
low aquipment manufacturar’s insiructions. Do not use hanc
teels or tiro irons alone o change tires as thay may damage
tire bears or whea! rim.

Aim bead seats should be cleaned with s wire brush or coarse
staal wool 19 remave lubrizants, old rubber and light rust. Ba-
fora mounting or damounting a tiré, baad area should be well
Iubricated with approved tirve lubricant.
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After mounting, inflate to specified prossure shown on tire
plagard so that beads aro complately seated.

. — . T e R i R A i < i R A S S R W BN

~ WARNING: |
' Do not stand over tire when infating, Bead may brezk |
. when bead snaps over rim's safety hump and cause seric
i ous personal injury. ;
 Donotenceed specified pressurewheninflating. if speci- |
i fied pressure will not seat beads, deflate, re-lubricate |
and re-inflate. |
Over inflation may cause bead to break end cause serl- j
i

=

ous personal injury.

ingtall valva core and inflate 1o proper pressure.

TIRE REPAIR

Thara zre many different materials and techniques nn the
market 1o repar tires. As not all of thess work on all types of
tirgs, tira manufacturars have published detailad instructions
an how and when to repair tires. Thesanstructions can baab-
tained from each tire manufacturer,

TIGHTENING TORQUE SPECIFICATIONS

I o ; Tightaning torgue
.' =roning } N-m | kg-m I' Ib-#
| Wreol nuts [ 8 | &5 | 615
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SECTION 4

PROPELLER SHAFT

CONTENTS
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Propoller shafl ....cucsesricssnasahacss inabisaisaratssasrsnssinsansaniantssosss A gl e e
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GENERAL DESCRIPTION

The propeller shaftis a three-partcomtinatior consisting of a shaft twie universel foints, It is con-
nocted to tha differential pinion through flanged connection ard ¢ the ransmission oulput
{main) shaft through a sliding splina joint.

Tha yoke of the front universal joint has its shank internally splined. The splined end of transrmis-
sion shafi fits into the shank. Tha outer yoka of the rear joint is flanged; this flange is bo'ted to
the flange, whicn is splined onto tha forward end of tha differentlal pinkon.

The erase spider in azch univarsal joint is fited with four neadie roller bearings.
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ON-VEHICLE SERVICE

PROPELLER SHAFT

MAINTENANCE

Universel joint noise

If universal joints are suspected of producing chatlering or
rattling noise, inspect them for weat, Chack 10 see if cross
spidar ratties in yokes or if splines are worn down and re-
place dafective propeller shaft with new one.

Noise coming from universal joint can ba easlly distn-
guishad trom othar noises because rhythm of chattering or
rattling is in step with cruising speed. Noise is pronounced
particularly on standing start or in coasting condition
(when braking effect of engine is showing in the Crive ling].

REMOVAL

1) Hoist vahicle,

2] Drain transmission oil.

3) Bafore removing propeller shaft, pive match merks on
each joint flange and propeller shaft as shown,

4) Loozen propeller shaft bolts.
5) Remove propeller shaft.
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DISASSEMBLY
Disassembling on propeller shaft yoke side
1) Using special lool[A), remove 2 circlips.

Special Tool
|A); 09900-06108

l—--—-.-.- et i)

2] Using special tool(B), push spider bearing race cut 3-4
mm (0.12 - 0.16 in.) from shaft yoke race.

NOTE:
Before pushing it out, apply penetrata lubricant be-
tween besring roce and yoke raca.

Special Teol
|B): 09226-48010

—— —— g @R T W E— A . O S

Length “a”: 3 =4 mm [0.12 - 0.16 in.)

3) Tapping yoke with & hammer, completely ramove bear-
ing race.

4) Take out bearing race on the othor side in the semo way
asin2)and 3).
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Disassembling on flange voke side

Fush out bearing race on flange yoke side as described in
1) and 2}, and then, holding bearing race in a vise, tap Mange
yoke and take out race. (Refer to the figure.!

Ramove begring race on the opposite side in1he same way,

NOTE-

& Take cara not to lose rollers in spider bearing race when
removing it.

& Fit reamavad bearings temporarily in spider so that they
can he reinstalled in their original positions.

2
i Viem
| INSPECTION
Inspeci propeller shaft and flange yoke for damage, and
propeller shaft for runcut.
g W darmage isfound or shaft runout exceods its limit, raplace.

@@ e Bunout limit: 0.7 mm (0.028 in.)

ASSEMBLY
NOTE:
e Make sure that rollars inside spider bearing race are all

in place.
* Make sure to apply grease to spider bearing race.

“A”: Grease 99000-25030

CAUTION:

In reassembly, be sure to use new eirclips, spider and
bearings. Reuss of circlips, spider and bearings once
disassembled is prohibited.
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) ingert bearing race nto yoke, tapping it with 3 hammer,
untilitis flush with yoke face. When doing this, insert spi-
der into baaring race 1o prevent rollars in baaring race

from ¢ceming out.

2) Insert the other bearing raca an the opposite side into
yoka, tapping with a hammer until it 's Tlush with yvoka
face.

J] Insert beanng races on the flange voke sida in the sama
way as descrbad in 1) and 2) above

4| Place a metal plate on bearing races when lapping them
in to avoid damaging yoke.
&) Securaly fit 4 circlips 1o shoft and flange yoke.

NOTE:

s After reassembly, check toc ensure that both shaft
yoke and flange yoke mowve smoothly.

* Make sure that each circlip is fitted in groove sacurely.

INSTALLATION

install propadinr shatt ravarsing ramoval proceduré noting

following points *

# Whan installing propaliar shaft, align theé match marks.
tharwisa, vibration may ocour during driving.

¢ Usa following spacification to torque universal joint

tanga.

Tightening Torque
{a): 5O N.m (5.0 leg-m, 36.5 Ib-F)

NOTE:
if transmission ol was drainad for propellar shaft remaoval,
pour specified gear oil into transmission case 1o specified

levol
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REQUIRED SERVICE MATERIAL

MATERIAL USE

- il

Lithium grease | To apply to spicer baering race. .

SPECIAL TOOLS

Ui

0RS0046108 (92540010
Snap ting pliers Universil oent Grsatsambling

ool
(Cloging typel Wi |
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SECTION 5

BRAKES
NOTE:

s All brake fasteners are important attaching perts in thatthey sould affect the performanca of vital parts
and systems, and/ar could result inmajor repair expense Thoy must be replacea with one of same part
number or with an equivalent part il replacoment becomos necessary. Da not use a replacement part
of lesser quality or substitute design, Torque values must be used as specified during reassembly to as.
sure proper retention of all parts. There is to be no welding as it may result in extensive damaga and
weakening of the metal.

» When inspecting and servicing vehicle equipped with ABS, be sure to refer ta Section 5E first.
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GENERAL DESCRIPTICN ... ... Ve 5 2 Fluahing Broko Hydraulic System . B-16
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GENERAL DESCRIPTION

VWhen the foot brake pedal is depressed, hydraulic pressure ie devaloped in the mastar cylinder 1o actuate
pistonsg (twa in liont and o o rean).

The master cylinder is a tandem master cylinder. The brake pipes ars connected 1o the maste: cylinder and
they make twao independent circuits. One connects o biakes (right and Isit) 2od Ue other connecls rear
brakes (right and laft},

The blend proportioning valve (D.IX vaivel or the load sensing proportioning vealve (LSPV) is included 'n
these cireuits betwoen the master cylinder and rear wheals. In brake systam of this maodal, the dise brake
typais used of the frentwhee! brake and & drum brake type (leading/railing shoes) for the rear wheel braks,
Tha parking brake system is moohanical, It applies brake forea to on'y rear whoala by means of the cab'e
and mechanical linkage system. The same braks shoes ara usad for both parking and fool brakes.

NOTE:
“8.F" valve in circuit diagram is installad on vehicle which is equipped with ABS and “LSPV” is installed
on vahlcle not eguipped with ABS.

{A]

I [AY | Far vehicls sithbu) ARE f_ _‘I
..:---—-ml 0] Fie wady cla vaiils A0S % El
1, frots hinc mme
I Mawe sylinda
3, Secoaclary e
4, Primary sida
&. Almnat propen il mndng sk
[H] 8. Ay jeien
T, ABRS hyoraulic wund [acemo i
B LEMY
& Farsard

—,
]

|l—'1.

W




ERAKES &2
—

Wit //tr) |r\kmgn| 1Sl chiulh cam/
T

FRONT DISC BRAKE CALIPER ASSEMBLY

GENERAL DESCRIPTION

Thia caliper has a single bera, Hycraulic force, cranted by apjlying force to tho brake pedal, is senveried
by tha caliper to 7r.ction. The hydraul ¢ force acts equally against the piston and the botlom of the caliper
bore 1c move the piston outward and to move (slide) the calipar inward, resulting in & clamping action on
the disc. Thia clamping actien forces the sads {linings} against the cisc, crealing friction to stop the vehicle.

NOTE:

Lubricate parte as specified. Do not use lubricated shop air on brake parts &g damage to rubber compo-
nants may result. f any compenent is removed orlinedisconnected, blaed the hrake system Replace pads
in axia sats only. Tha tarqua valnes specifiad are for dry, unlubricatad fastanars

i B eedar plag cap
10, Shin
11. Baat ut ring

= Farwerg
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REAR DRUM BRAKE ASSEMBLY

GENERAL DESCHRIFTION

I'he drum brake assambly has a self shoe clearance adjusting sysiem so thet drum-lo-shos clearancs is
maintained appropriate ail all timas.

NOTE:

Raeplace all companents included in repair kits to service this drum brake. Lubricate parts as specified,
WARNING:

I any hydraulic componant is removed or brake line disconnected, bleed the brake system. The
torgue values specified ars tor dry. unlubricated Tasteners. '

4 Braies back slais B SR miBaim i i

3 Bidhe wlvie T. Maidanie gotimg TH. dlteal cpliarie

3 Famrg BFsas Shos leve B Hlwrs tmakd Jown apring L Bipader plug cap

& Erphs gt 8 Shos ok Ao pin 15 Aubier plug
| % Dusorentepring 10, Pariking wenr ratsnag |
OPERATICN

Whan the brake pedal is depressec, the piston and brake shce move toward the Drake drum side. As the
braka shoe gets worn and the brake shoe clvarance becomes larger, tha force oapliod to the levar of braka
«1rut at the time of such a contact becomes largoer. Whan it exceeds specified value, the hola of the brake
shoe web moves the lever of brake strut as much as the amount of the brake shoe fining wear toward the
brake drum side. )

Thus tha shoe |s forced against the drum and the brake foree is producaed,

~he distanca tha laver moves corresponds to tThe amount of wear. (n sccurdance with the lsver movement,
the fan-shaped raichel also moves, for they are assembled as a unit The lever and ratehat ramain In tha
positiona os thay moved until the shoe-ta-drum claarance becomes even larger )

Inthis way, tha brake shoe-to-drum clearence s sulomatically adjusted constant every ime thakrake padal
is dnpressed,
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MASTER CYLINDER ASSEMELY

GENERAL DESCRIPTION

The master cylinder has two pistons and three piston cups. Its hydraulic pressure |s produced intae arima-
ry(“a" intkefgurs palow) and secondary ("b”") ehambars. The hydraulic pressure praducad ir tha primary
chamber [“a”") acts on tha rear wheal brakes (front wheel brakes for vehicle with ABS).

Also, the hvdraulie pressure produced in the secondzry chamber (“b" | acte on tha front wheal brakes (rear

wheel brakes for vahicle with ABS)

CAUTION:
Roplace a!l compananis included in repair kits to sarvice this mastar eylinder. Lubricate rubber parts

with elean, fresh brake fluid to sase assembly. Do no usa lubricatad shop air on brake parts as dam.
agea to rubber componants may result. If any hydraulic compaonent is removed or braka line discon-
nactad, hleed the hrake systom. The tarque values specified are for dry. unlubricated tasteners.
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BOOSTER ASSEMBLY
GENERAL DESCRIPTION

Tha booster ig located betwearn tha mastar cylinder and the brake pedal It ie so designed that the force
craatod when the brake pedsl is depressed is machanically increased combinad with the angine vacuum,

Its operatinn is as follows

CAUTION:
When and zfter removing booster, never drop or deform it

PSS e T

WARNING:

Never disessemble brake booster sssambly. IT it is found faulty, replace it with nevw assembly.

CAUTICN:

moved or broke line disconnected, bleed the brake aystem.

The torque values spacified are for dry, unlubricated fastenars. H any hydraulic scompenent is re-

OPERATION

When the brake pedal is depressad, the force is trangmiltad 1o the pision of the master cylinder through
the valve cparating rod, baostar air valva, reaction disc and piston rad A1 the same tima, the force of the
hooster piston devalonad dua ta the presgura difference hatwesn tha nwa chambars “A" and "B” in the
figura balow & addad to 1. Thera‘ora, 8 small braks pedal depressing force is made into 2 strong push to

tha master cylindar push rod 1o produce high hydraulic pressure.

Should any of the vacuum related pars In the booster be fzulty, tha brake force s notincreasad. Even Lhen,
hewever, the braka depressing force is ransmitted 1o the valva operating rod, booster air valve, valve stop-
per kay and boostar plston inthat order, to push the master cylinder push rod. Thus, the braking opaiation

Fself will not lall,

11. Baosss' Alr wabae
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13 ¥alve oo Koy
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BLEND PROPORTIONING ( B.P) VALVE (If equipped with ABS)

The blend preportioning valva ig includad within the brake cirou/twhich connects the master cylinder ano
tha whee! brakes. Itis installad on floor panel and controls the hydraulic pressure appliedto the rear whosl
brokes afier predotormined prossure has been reached,

" CAUTION: |
Never disassemble proportioning valve, Disassombly will spoil its original function, If faulty condi-
tion is found, replace it with new one

1, From mston cylader {Fyimany |

| L Te ABS hydeaudsc und

3. Fram maier ovingtr (Secondary|

£, Te ABS hydraudie unil and rowr whaal
cylindars (oght & lafy
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LSFPV {Load Sensing Proportioning Valve) ASSEMBLY (If equipped)

As shown below, LEPY 6 included within the brake cireuit which connects the master cylindor and tho rear
whael brake. it sontrols tho hydrauliopressure appliod to tha rear wheol brake according 1o the londed state
oftho vaehicle (or weight of the load), wharaby preventing tha rear wheels from gatting locked prematurely.
Alen, it releases the ahove deseribed contral aver the hiypdraulie pressure applied to the rear wheal brake,
should any failura occur inthe hvdraulie cireuit of the front whaal brake o that tha hydroulie prassuro pro-

ducad in the master cylinder is appliad 1o the rear whael hraka directly to operate it

CAUTION:

place it with aew one.

L

e ——

Never disassombla LSPV. Disassambly will spoil ite original function. H faulty condition is found, re-

—

. LEPY 1pring beacier s suie housngl

7. LEPY ruaembiy

T Fassam runwhie fplinoe
4 Te rmar wbol beakon (Mgsd ana Lek
B Fmwn 8ol w iyl

CONSTRUCTION
The LSPV components ane grounded inlo 2 sections as fallows,

AT Sensor secrion

The main parts in this section are a lever and a spwing which senses variation in the vehicle heighl

as allecled by the loaded condition and convert it inlo the laad

“B": hydraulic prassuras control saction

included in this section are & plunger end valve machanism to execute proportional cantrol.

*C*™: Fail-aale soction

The main parts in this section are a chambar which draws in the hydraulic pressure from tha front
whea! brake system and a fail-safe piston which raleases tha valve machanism in the contral section

eonnected 1o the roar wheel brake, ehould any failure accur in tha front whee! brake system.

:

.
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DIAGNOSIS

ROAD TESTING BRAKES

Brakas should be testad andry, clean smoatn and
reasanably leval raadway which is net crownad.
Roac tes! brakes by makng brake applieatinns
with both light and heavy nadal forcas at varinos
speads to determing I the wahicle stops evenly
and affectivaly.

Also driva vehicle 1o s2e il It leads lo one S5 or
the othar without brake applcation. if i1 does.
check the lire pressurs; front énd alignment and
front suspension antachments for loosaness, See
dlagnosis chart for other causes.

BRAKE FLUID LEAKS

Check the master cvlinder fluid leves. Whila a
slight drop in reservoir level does result from nor-
mal lining wear, an abnormally low level indizates
2 l=ak in the syste. In such & cass, chack tha en-
tire brake ayatemn for leakaga. If aven o slight ovi

donoo of leakog? ie noted, the cause ehould bs
correctod or cefective parts should be replaced.

SUBSTANDARD OR CONTAMI-
NATED BRAKE FLUID

impreper braks fuid, minerzl oil or water in the
fluid mey ceuse the brake fluid ta boil or tha rub-
ber gumponents inthe hydraufic system to deteri-
orate.

if primary piston cups are swollan, then rubber
parts have de'erioraled. This deleraration may
also be evidenced oy swo'llen wheel cylinder pls-
ton cups on e drum brake wheels.

If cateriaration of rubbar is aviden!, disagzambla
all Fydraulic parns and wasn with alcohol. Dry
thesa parts with camprassad air before assembly
ta keep alcoho! out of the system. Replace al rub-
bar parts in the system, inclucing hoses. Also,
whan working on the brake mechanisms, check
for fiurd on the linings. |f axcass ve fluid |8 found,
replace the pads.

¥ master cylinder pistan seale ara satisfactory.,
~hack for lsakape cr excessive heat conditions. If
sandition isno® tound, drain fluic, lush with breke
fluid, retill and Cleed gysiom.

The aystem must be flughed if there is any doubt
as 1o tha grade of flud in the systam or if fluid Fas
aear vsad whirh contaired paris that heva baen
suhjectad tn contaminatad fluid.

BRAKE DIAGNOSIS TABLE

Condiion

Possible Cause

Correction

Mot snough hraking
fares

Cvarreated brakes,

Brake oll leakage fram hrake lines.
Braka diec or pads staimad with ol

Lecata laziang point and repair.
Clean or raplace.
Detarmine causs and regair.

T

B & B B @

FPoor contect of ehoes on brakp dium

Drake shoea linings ateinad with ofl or wet
with watar.

Badly worm braks pad linings.

Defactive wheel sylinders,

Malfunctioning caliper assemhbly

Airin systam

Maladjusted sensor spring length of LSPV (If
equipped).

Broken sensur spring of LSPY (Il aquipped).
Defective callar of LSPV (M agquipped)
Malfunet oning ABS (Anti lock Erako Systam)

(If equippad).

Repair for proper coviact.
Repleco.

Replace.

Repair ar replecn
Repair or replsca
Blaad sysiem.
Creck or acjust.

fleplace.
Neplaces.
Cheock system referring to
DIAGNOSIS of Section 5E.
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Condition Possible Cause Correction 1
Brake pull (Brakes |e Pad lininge andlor shoe linings are wet | Replace '
not werking in with water or stainad with il in sama
unison| brakes.

® Drum-o-shoe clearance oul of adjust- | Chech for inoparalive auio adjusiing

ment in some brakes. mechanism,
(Malfunctioning auto adjusting mechg-
nigm)

e Disc and/or drum is out of ound in -~ | Replace.

some bhiakes.

o Wheel tres are infiated unequally, inflate equally.

* Malfunctioning wheel cylinders. Repair or replace,

» Disturbed front end alignment. Adiust as prescribed,

» Unmaiched tires on same an'e. Tires with spproximately the same
amount of tread should be used on the
game axle,

» Restricted brake pipes or hosas. Chack for eoft hasas and damaged
lines.

Replace with new hoses end new
double-walled steel brake tubing

¢+ Malfunctioning caliper assambly. Chack for stuck or sluggish pistong and

| proper lubrication of caliper shde bush.
Caliper should lide.

® Lcose suepansion parts Chack all suspension mountings.

* Loose talipers. Cnack and torque bolts 10 spacifice-
tions, i

Noise (high pitched | ¢ Front ining worn out. - Raplace linings

squeak without |

brake applied) !

Rear brake locked | » Maladjusted sansor spring lengthof | Check or adjust

prematurely (For LSPY,

vehicle equipped ¢ Malfunctioning LSPV assembly. Raplace assembly

with LEPV)

Brake locked (Fer | ¢ Malfunctioning ABS (Anti-lock Brake | Chack systam refarring to DIAGNOSIS
vithizle equipped System) of Section 5E.

with ARS) . .
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Condtion
Excessive ]:-em:llilT trav-
¢l {Pedal stroke too
largol

| Possible Cause

Corraction

| & Partia brace system failue.

I WOIirs.

& Al in system {podal soft’spongy).
® Toar brake syaterr not adjusicd

nigm).
¢ Sont brake ehoss
| & ‘Neorn “éar brake shoes.

Dragging brakes (A
very kght drag is
present in &ll brakes
immadictely after
pedal is released)

al pulsates when do-
pressad for braking.)

“Padal pulsation (Ped- |

correctly.
e Hogtrictod brake pipec or hoses

rear Drakes.
the brake.
age.

& Badly worn piston seal in the calipar.
¢ Mafunctioning AES (Anli-lock Brake
Svstemn).

o Insufficlent fluid In master eylindar raser.

imalfunationing euto adjusting mocha

. HE;E}EITerar pistons nof l-ﬂl'ﬁ.l-.rr‘ﬂ.l.':';“

@ Incorrect parking brake adjustment on
o Weokened or breken return springs n
& Sluggish parkirg-brake cables er link-

e Wheel eylinder or cal per pisten ticking.

Check brace :w!erﬁs anc repair as
NBCessany

Fill rasarvoirs with approved brake
fhne.

Check for eaks anc air n brake sys-
| tems,

i Check waming hyls. Bleed system if
required

Dlead gystem.

Rooair auto adjusting mochaniom,
Adjust rear brakes.

Raplaze brake shoes
| Fedlace brake shops

I Ropalr maste- sylindar,

| Check for soft hoses or damaged
opes and reclace with new hoses
andfor new doublz-wellad siecl
Dreke piping.
Chizek end adjust tc correct specifica-
lions.
Raoplace.

Aezpair or replace

Hapair as necescary.

Haplace piston seal.
| Chack systemn relerring tc DIAGND-
| 35 of Section oE.

® Damagoc of I0ose wheel Dearngs.

spindle.
e Excessive disc lateral runout.

e Parolleliam not within epecifications.

|® Rezr drums nut of round.

|

e Disicriad steering knuckle or rear whee

Raplace wneel Deanings
Raplace knuckls or rear whes|
spindie
Chock per instructions. If not within
| spedifications, replace ar machine
tha dicc.
Cnack per instructions. if not within
‘ spenifications, replace or maching
| the disc.
Creck runout
| Rapalr or replace dium 23 necussany.
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Condition Poselble Cause Carraction
Braking neise ¢ Glazed shoe linings, o1 fareign matters | Repair of replace shoa linings.
stuck 1o knings.
¢ Worm or distcried shoe linings. Replace shoe [ nings lor pads),
s Loose front wheal bearings. Hoplace whae! beanng.
¢ Distorted backing plates or loose Replace or retighien securing bolts.
mounting bohs, - _
Brake wimhg Ianip ' F!rhTm brake apphed. Felease pll’i-'l"lﬂ brake and check that
turns on after engine brake wérning lamp turns off.
stan o Insufficient amount of bigke flud. Add brake fiuid,
o Biake fluid leabing from brake line. Investigote 'eaky point, comect it and |
add brake fiuid.
¢ Brake warning lemp ciroult faulty. Repair cireuit.
o Malfunctioning ABS (Anti-lock Brake | Cheek system referring 1o
Systam) (If enuipped). DIAGNOSIS of Section SE.
Brake warning lamp | o Brake fluid laaking from hrake lina. "rrmmm aaky point, corect it and
turns on when hrake add breke flu'a,
is applied # Insufficient amount of brake fluid Add brake fud, y
Brake warning lamp | Braka warning light circuit faully. Replace buld or repair circuit,
fails to turn on even .
when parking brake is
.Fﬂlhd e —
ABS warninglamp | ® Malfunctioning ABS {Anti-lock Brake | Check system wlerring 10
turns on after engine | System, DIAGNOSIS of Section 5¢
start (If equipped)
ABS warning lamp |9 Maifumtaing ABS (Ari lock Brake | Check system referring to
turns on when brake | System), DIAGNOSIS of Section 5E.
is opplied (If equipped| -
NOTE:

When ABS warning lomp is flashing, investigate faulty point and repalr it, refarring to “Diagnosis” in Sec-

tion 5E.
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W Tenorcory

) | CHECK AND ADJUSTMENT

BRAKE PEDAL FREE HEIGHT ADJUSTMENT

Check brake pedal frae haight |distance).
I it is nct within specification, chack eno adjust following ltem

1) and 2).
Brake pedal free distance "a”
| from dash pangl :210- 216 mm (8.27 - 8.50 in.;

!. 1) Check measurement between beoster mounting surface
and center of clavia pin hole. Whon boostor push rod davis
hés been reinatallad, it is important that the maaguremant
is adjustec.

Length “b": 98.5 - 1005 mm (3.92 - 396 in )

Tightening Torque
{a}: 25 N-m (2.5 kg-m. 18.0 la-f1)

2) Checkstop light switch pesition. Adjust itifitis out ofspac
ficatomn

STOP LIGHT SWITCH ADJUSTMENT

Adjustrmentshould be made as fol ows whon installing switch
Pull up breks padal toward you and while held ng it thare, ad.
just switch pogition so that clearsnce between and of thraac
and braka padal is spesified Than tighter lock nutto specifiec
iorque

Clearance “a*' 15 - 2.0 mm (0.06 - 0.08 in.]

Tightening Torque

[a): 7.5 N-m (0.75 kg-m, 5.5 Ib-it)

EXCESSIVE PEDAL TRAVEL CHECK

1} Start engina.

2) Deprass brake paral a few timas.

3) With brake padal cepressad with approximatzsly 20ky (06
Ibe) lnad, measure brake pedal 1o wall clearance “a”.

Clearance “a”; Over 155 mm (6.10in.)

4) Heleerence “a” islessthan specification, the most poss hia
sause is oither r2ar brake shces are worn out hayond limil
or air e in lines.

Should clesrance “2" remain less than specification even
after repiacemant of brake shoes ard blaading of sysiam,
othar possihla but infrequent cause s malluncilon of rear
arake shoa adjusiars or booster push rod lenath out of ad-
Justmeant

» Refer 1o BLEELING ERAKES for bleeding brake syslem.

. # Ramova brake crums for adjuster Inspection, (refer lo

e RRAKE DRUM INSPECTION.} If defeciive, correcl or re-

g place.
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FRONT BRAKE DISC CHECK

Referto BRAKE PADINSPECTION af this section farinspoaction
poirt and proccdure.

FRONT BRAKE PAD LINING CHECK

Inspact pad linings pericdically eccorging 1o maintenance
schedule whenever wheels are ramovad (for tire rotation or
oiher reason ). Take a look through esch and lor hole) of calipar
and check lining thickness of culside and inside pads.

If lining is worm and its thickness (*d” in figure) is less than lim-
it, all pads must be replacad at the same tima.,

Thickness “d"
Sarvice limit: 1.0 mm (0.04 in.)

REAR BRAKE SHOE CHECK

Inspection should be carried out on following points after

brake pedal travel (pedal to wall clesrance) check, evon when

pedal travel is normal

Amount of brake shoes wear can ba chackad as 1ollows.

1] Haist vehicla

7} Aemovwe rubber plug from brake back plate,

3] Through hole of back plate, visually chack for thickness of
brake shoa lning. If lining thickness “&” is found less than
Amit, repleca all shoes with new enes et the seme time,

Thickness "&*
Service limit: 1.0 mm (0.04 in.)
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BRAKE PEDAL PLAY CHECK

Padal play should ba within spacilication balow.

Wout ol specilcalion, chack s1op light switch for proper instal-
laticn position and adjus! if necassary.

Also check pedsl shaft bolt anc master cylinder pin Installation
for looseness and replace I dafeciive.

Pedal play *1": 1 =08 mm (0.04 - 0.31 in.;

MASTER CYLINDER CHECK

Check for cracked master cvlinder cesting or brake fuid
around the master cylinder. Leaks are indicated only if there is
at 'east a arop of fluid. A damp condition is nol narmal,

REAR DRUM BRAKE SHOE ADJUSTMENT
Rear brakes has self-ndjusting machanism but it does requiro
adjusment for proper drum to shoe cloaranca whaer areke
shoe has been replacad or braka drum Fas baan ramaved far
some ather service.

Adjustmeant iz automatically sccomplished by depressing
broke podal 2 to B timos with aoproximately 30kg (86 |bs) load
a‘ter al parte araingtalind

Then check brake drum for dragging and brake system for
proper perflormance. Alter lowering vehicle from halst brako
test should be performad.

- PARKING BRAKE CHECK AND ADJUST-
MENT

CHECK

Holc center of parking brake lever grip and pull it up with 20
kg {44 Ibs) force.

With parking biake lever pulied up as above, count retehet
notches in “A" as shown in figure.

There should be 4 to 7 notches,

Also, check if both rignt and le't rear wheels are locked firmiy,
To count number of notches aaaily, liston to alick sounds that
ratchet mokes whila pulling parking brake level w thout proes-
Ing ita buttorn,

One click sound gorraspands 1o ona notch,
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if numbar of notches is out of specification. adjust cable by ra-
farring to adjusiment procadure dascribed on the following
stap h) &0 as to obiain spectied parking bréke stroke.
NOTE.
Check tooth tip of each notch for damage orwear. if any dam-
age or wear is found, replace parking brake lever

ADJUSTMENT

NOTE:

Make sure for following conditions before cable adjust-

ment.

# No air is trapped in brake systam.

¢ Erake pedel travel is proper.

* Ernke pedal has been depressed o few tines with aboul
30 kg {88 lbs) loed.

¢ Parking brake lever has been pulled up a few timas with
about 20 kg force.

¢ Rear brake shoes are nat worn beyond limit.

Aftar cenfirming that above S eonditions ara all satisfied. ad-
|us® parking brake lever stroke by loosaning crtightening cark-
ing brake nuts (3 in left figure),

Tightening Toryue

(@) : 20 Nern (2.0 kg-m, 14.5 [b-ft)

ib): 11 N-m (1.1 kg-m, 8.0 lb-ft)

NOTE:

Check hrake drum for dragging after adjustment.

Parking brake stroke: when lever G
Within 4 = 7 notchas
is pulled up at 20 kg (44 |bs]

FLUSHING BRAKE HYDRAULIC SYSTEM

Itis recommended that entire hydraulic system bathoroughly
flushed with clean brake fuid whenevar now parts are
installed in hydraulic system.

Pariodical change of brake fluid ie also recommeanded.
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BLEEDING BHhIiES

CAUTION:
Braks fluid is axtramaly damaging to paint. iffluid should
accidantally touch painted surface. immediately wipa

1 Mg cip
i Jimgl b (See-iMeugt mbo)
1. Coniaerent

Dearass biake podal seweial Limas and wik
padn dagirsaied lnsene besssr phig b ikl

fluid trom paint and clean painted surface.

NOTE:

Before performing bleeding operation, make sure that ABS
waming light turns off after ignition switch has turned on (for
vehicle equipped with ABS).

Blaacing oparation is necessary 1o remove airwhenever it an-
teredd hydraulic brake system,

Hydrauliclines of brake éystem congigls of lwo separata linas,
onefar frontwheal eakas anc tha otheérfor reaar wheel brakes.
When & brake pipe or huse was disconnecied al the wheel,
bleeding operation must be performed at both ends of the lina
of tha mmowed pipa or nose. VWhan any joint part of the master
cylinder of other joint part between the master cylinder and
ooch braka (whoal) wae removad, thoe hydraulic brako svstem
must ba blad at right and left brake calipar, left whaal cylinder
and LSPY (if equipped|.

1) HIl master cylindér raservoir with brake fuid and <eep at
lesst ona-had full of Tiwid during tleeding operation.

2) Remove biaeder plug cag.
Attach avinyl iuce to bleeder plug, and inserl the other end

Into container,

3} Doprese brake pedal sevoral times, and then while holding
it deprassed, loosan bleadar plug ahout ane-third to ane-

half turn

4) When fluid pressure in the cylinder is almost doplotec, re-
tighten bleader plug.

S} Repeat this operation until there ore ne more air bubbles in
hydraulic lina.
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6) When bubbles stop, deprmess and hold brake peda and
tighten blseder plug.

Tightening Torque
(bl 8MN.m (08 kg-m, 6.0 Ib-ft} For Rear brake, L3PV
11 Mem (1.1 kgem, 8.0 Ih-ft} . Far Front hrake

71 Then atach bleader plug cap.
Bl After compieting bleeding ocperation, apply Muid pressure
Lo pipe line and check for leakage.

9) Replenish flud inte resenvair up tn spacifiad lavel,
10} Chack bhrake pacal for “spoanginess® H found spangy, me-
peat antire rocadura of bléeading.

BRAKE HOSE AND PIPE CHECK

The brake hose sssembly should be checkad lor road hazard
darrage, Tor crecks and chafing of the cutar covar, for leaks
andblisters Alight and mirror may he naadad for an adecuate
inspaction. If any of the above conditions are observad on the
lrakn haso, | & recassary 10 replacs it

Inspect the pipe lor damage, cracks, denis end corrosion. H
any dofect is found, replace it.

1, UK s
I, M i

BRAKE FLUID LEVEL CHECK

Ba gurae tn usa particalar brake Hu.d either as indicated on res-
ervoir cap of thal vehicle  recormmended in owner's manual
which comes along with that vehicle.

Usa of any ather Huid is strictty prohibitec.

Fluid level shou'd be betwesn MIN and MAX lines marked on
rocorveir,

When warning light lights sometimes durng dnving, replen-
ish NMuid to MAX lina,

When Nuid decreases quickly, inspect brake systom for leak-
age Corect leaky points and then refill to specitiad level.

CAUTION:

Do not usé shock absorbar fluid or any other fluid which
contains mineral oll. Do not use & container which s
been used for mineral oil or a container which is wat
from water. Minaral oll will cause swelling and distortion
of rubber parts in hydraulic brake system and waler
mixed into brake flwid will lower fluid bolfing point. Kesp
all fluid containers capped to prevent contamination.
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BOOSTER OPERATION CHECK

Thera ara two ways 10 poarform this inspection, with and with-
aut a taster. Ordinarly, it 1S possibie 19 roughly datermine (18
eondilion without using B testar

NOTE:
For this chack, make surs that no air is in hydraulic ling

INSPECTION (WITHOUT TESTER)
Check Air Tightness

1) Start engine.
2) Stop engine aftor running for 1 to 2 minutes.

oidinary braking and cbsarve pedal travel If pedal goes

down deep tha first tima bu: its travel doeroasos as it is do
j presaec the sconnd and more times, air tightness & ob-
i tained,

] 3) Depruss brake pedal saveral times with the same load as in

GOOD

4) if padal travel dossn’t change, air ightness isn' obtained.

NOTE:
If defective, Inspect vacuum lines and sealing parts, end re-

place any faulty part.
When this has bean done, repeat tho entire tost.

Check Operation

1] With engine stoppad, depress biake pedal several imes
| with the same lpad and make sure that pedal wravel dossn’t
' chanpe.
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1 2) S enging while depressing brake pedal, I padal lrave
ﬂ increases a line, operation is satisfactory, But no changein
pedal treve! indicates malfunction.

| 0 | Check Air Tightness Under Load
1] With engine rurning, depress brale pedal, Then stop en
gine whi'e holding brake pedal depracced,

2) Hold brake pecal depressed for 30 seconds, If pedal height
does not change, condition is good. But it 'sntif pedal rises.
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FLUID PRESSURE TEST (il equipped with
LSPV)

Tast procedure for LGPV secembly iz as follows.

Bofore testing, corfirm the following.

® Fual tank is filled with fuel fully.

& Vahicle is equipped with spara tire, tools, jack and jack han-
dle

1) Placavehicleonandsat weight slowly on axle housing cen-
tar o that rear axla weights 680 <g [ 1485 |b),

Rear axle weight “L": 660 kg (1455 b}
21 Install pressure gauge o front and rear brake.

NOTE:
Pressure gauge should be connected to bleeder of front
{loft side brake) and rear brakes.

Specla' Toal

Front brake

(A) : 09956-02310

Rear brake

(A) : 09956-02310

(B) : 09952-363 10 (Fluld pressure gauge attachment)

(€} ; 55473-82030 (Bieeder plug (10 mum) a5 2 spare part)

NOTE:

Special tool [B) is used instead of thread diametar 10mm
attachmant of spacial toal (A). So remove tha attachmant
from [A) and install (B},

3 Depross brake pedal gradually till fluid prescure of fron:
broke becomes as specified balow gnd check correspond-
ing pressurs of “car brake then, it ghould ba within epecili-
eation givan balow,

From brake “Fq° Aear brake “P'g"

8000 kFa 4200 - 5600 kPa

80 kgiem? 42 - BE kgfom®
1138 usi 537 - 747 psl

As done abowve, apply 100 kgeemr® prassura to front Drake
and check that rear brake pressuia then (s within soeclfica-
ticn as given below.

Fromt brake “I; " ' Rear brake Py
VOC00 KPa 4500 = G200 kPa
100 kgicm? 48 - 62 kglern’?

1422 pai | 682 - BA2 pai
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1. Mavther Sv'endor

4] If rear brake pressure is nol within specification, adjust ithy
changing balt (a} tightening pesition as fallows.
& If rear hraka pressure is higher than specificaton, move

boh (8! downward and il itis lower, upward.
» Fepeat steps 3) and 4) until raar brake pressura is within

gpacification.
o After adjustmant, ba sure ta torque nut to specification.

Tightening Torque
(a): 23 N-m (2.3 kg-m, 17 Ib-ft)

51 Disconnect brake pipe (connecting betwoen master cyfin-
ger and 4-way cross joint) from master cylinder.
Tighten plug 'special tool) to master cylinder as shewn ha-
low.

Special loo!
(A) : 09956-02210

Dapress breke padal, If rear brake pressure is 95 - 100 kg/
cmi? when front brake pressure is 100 kg/em?, itmeane that
trom fail-safe sysiem functions proparly.

Front brake | Rear braka
10000 «Pe G800 - 10000 Pa
100 kglem? 35 - 100 kgfem?
1422 psi | 1350 - 1422 psi

5] Uponcompletion of fluld pressure test, bleed breke system
and perform brake tast
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ON-VEHICLE SERVICE

FRONT BRAKE HOSE/PIPE

1) Ra se and support vehic'e properly. Remaove tire and wheal,
This operation is not necessary when remaoving pipes conrecting maester cylincer and P vaive.

2! Clean dirt and foraign materialfrem both flexible hose end end pipe and fittings. Remove brakefexitle
hose or pipe.

3) Reverso broke faxible hose inatallation proceduro,
For ingtallatien, make sure that staoring wheal ic in straightforward poeition and flaxibla heso has not
twist or kink. Check 10 make sure that flexible hose doesn't conmtact any parl of suspension, both in ox-
trame right and axtramea left turn conditions. H it does at any point, remove and correct. F Il and maintain
nreke fluid leval in reservalr, Bloed brake system.

4| Parform brake tast and check installed part for fluid leakage.
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REAR BRAKE HOSE/PIPE

11 Haige ano support vahicle proparily. Hemove tire and wheel.
2) Clean din and forelgn material from both flexible hose end and pipe end fiiings. Remove brake flexible

hose or pipe.
3) Reverse brake Nexible hose installation procedure Fill and maintain brake fiuid level in reservoin, Bleed

brake systsrm.
4 Paifonm brake test and check each installed part fun (luid leakage.

PRECAUTION FOR INSTALLATION

* Never reuse protector nut ance removed. Be sure 1o use a new one
* Install clamps properly roferring to figura below and tighten bolts,
& \When installing hose, mako sure that it has no twist or kink.

(&)

18]

VP =

i

1 Fiawihinbazs 1 From mnbes oflinder [Primacgd [&] Forwelwgls witheul ARS
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i LB 17. Te wheel gylndar

A LSPY Do 13 Deewadin phay T mibeny Vg

b Camp 14 Hesd anie 1 C 08 NG g, 1D
A Tipuring Loséw 1% Up e ek 2 BN g DR
T S————yT 18 Fosat sida Pl = 3% Mew 3 Aibgom, 17 00R-R)
A Wil colinde Lol 7. Lafinide Gl ¢ W% =i g o, B0 P S

3 Fpomn ABS Soteabo




httgszlmugkmmuﬂ shub.com/_
r—

—

1. Pasking b (=T

Z: Furhing calibe beckiag v

3. Pariing cabiby g unlnig rd
&, Paring brake ever ko

t Pariing hralm ievar ssssmbly
0. Coner Fresmmibes

1. Pertirg breon sihoes (e
2. Parkirg beaka cadls

BRAKEE £36

PARKING BRAKE LEVER

REMOVAL
1) Remove consola box.
2! Disconnect lead wire of parking brake switch at eouplar.

NOTE:
Don't disasseamble parking brake lever switch. It must be
removed and installed as a complete switch assembly.

3! Remove parking brake cabls nuta.
4: Remove parking braka lever bolts.

INSTALLATION
1 Ingtall in reverse arcer of steps ?) 10 &) of REMOVAL.

Tightening Torgque
(a): 20 N-m (2.0 kg-m, 14.5 Ib-ft)

21 Adjust parking brake lever. Refer to PARKING BRAKE
CHECK AND ADJUSTMENT in this saction.

3} Chieck rear brakes for dragging and breke systam for proper
parformance.

4/ Install conaole bax.

PARKING BRAKE CABLE

REMOVAL

1) Remove cabla from parking brake lever. (Hafer 1o steps 1)
to 3] of PARKING BRAKE LEVER REMOVAL )

7) Aamove brake drum. [Refer 1o steps 1) 10 8) of BRAKE
UHLUM REMOVAL of this saction.)

3) Disconnect parking brake cable from brake shoe lever. {(Re-
tarto stap 2) & 41 of BRAKE SHOE REMOVAL of this section.)

4) Uisconnectbrake cable from brake back platy. (Reler 1o step
4) of BRAKE BACK PLATE REMOVAL.)

NOTE:

When it |s necassary to remaove both right and left parking
brake cable, rapeat above stepe 2) to 4) on right and laft
whools.
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8] Remove cable from vekicle body

AN Padking Deals M

A2 P e Winke bl Lo

A N Cabim Mk T

-4, Bongl g ongud Tor coble ScnT o

Aot Cablio isaaimi 7l | Ineeil cable o conler
mmniber el pelle ieppar ing G eerraieb b

2
3
E J \?’—51
2 =3
1 iz
F=1. Marking Dedn shea lower
A 'y & .’j | F-1 Nibole end
| F-1 I:Iulliﬂll
c 4 i

i1

¥ Pariing Ao saak Bo

¢ g ~ ' 3

1 Center marmbe C-1. Cabig #nic £3wd (E

,5-| I

3 Parking brwke saale Bo 3 (Fighs ekie)

8 Pavliong sk cosbe BoZ iLell wdnl

b Lross member

Angie "a" within 20 degreas

Meiananee “5° © M= 50 e 00 FR- 1,78 bl
Fightaning Tergus

o B0 Pom D bgoom, 149 (el

(b 11 Perm (1.0 Bg-m, BOIE-M)

(U if -

1 i, Clp

§ L Clip E-1

.

X“’ a
INSTALLATION

1) Apply weler tight sealant "A” around cable st indicatad
position in figure and eonnact it 10 back plate with clip.

“A" : Sealant 33000-3 1090
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2) Connact ea0le to braka sho levar and install orake shoes
to back plate. (Rafer to staps 1) t0 20 of BRAKE SFOE
NSTALLATION of this section
3) Ingtall brake drum. (Rafer fo steps 11102} of BRAKE DRUM
NSTALLATION of this section
¢) Connagt cable 1o parking brake (evar Refer to step 1) of
BRAKF EVER INSTALLATION of this section,
Nion't make lavar adjustment at this point yet.

NOTE:
Above steps 1) to 3] must be performed on bath right and
Inft wheals.

5 Clamp cable securely referring to figure

6) Unon completion of installation, adjust cable,
(Refar 1o PARKING BRAKE CHECK AND ADJUSTMENT of
this saction
Then check brake drum for dragaing and braks system for
oroper performance. After removing vehicle from hoish,
brai st should be performed,
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Calipsr pin hals
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BRAKE PAD

HEMOVAL
1) Hoist wvehicle and remove wheel.
) Remove E-ring secw ing brake hose and take brako hosc of

from sinul brackel
3] Rermove caliper pin bolt

4} Remove calipar from caliper carmier

NOTE:

Hang remaviad caliper with a wire hook or the like so as to
pravent brake flexible hose from bending and twisting ex
cessivaly or balng pulied.

Don't aperate brake pedal with pads removed.

5] Nemove pads,

INSPECTION
Brake Pad
Check pad lining for wear. Whan wear excaeds limit, mnlara

with naw o,

- .

CAUTION:

Never polish pad lining with sandpaper. If lining is pol-
ished with sandpapar, hard particles of sandpaper willbe
deposited in lining and may damage disc. When pad lin- |

ing requires correction, replace it with & new ons.

4 1" Appiv rubber gremse

Pad thickncas (lining + pad rim)
Standard : 15 mm (0.59 in )
Limmit : Emm {024 in)

NOTE:
When pads are removed, visually inspect caliper for brako
fuid leak. Correct lsaky point, if any.

Cylinder Slide Pln/Caliper pin bolt

Check slida pir for smooth movement as shown.

i itis found faulty, corract er replaca. Acply rubber graasa 1o
slide pin and celiper pin bait outar gsurface Aubber grease
should be tho onewhosa viscosity is 'ess affectad by such low

temperature ag —40°C |- 40°F).

Bush Dust Boot and Pin Slide Bush
Cheek hant and bush for breakage, crack and damage. I defec-
tive, raplace
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Brake Dise

Check disc surface for scravches in wearning paris.

Seratchos on disc surface noticed at the time of specified in-
spection or replacemant are normal and d'sc Is not defeciive
unlass they a°e serous.

Riit whan rhare are deep scratches or scretches all over disc
surfece, reolace it. When only ane side ascratched, polish and
corrgct that side

Dize thickness

Standard : 12.0 mun (0.472 in.}

Limit : 10.0 mm (0.394 in.)

T Use wheel nuts 1o hold the disc securely aga net the hub, then
maunt r dial indicator as shown.

To mwasure deflection of cisc, take measuramant &t 2 poinia
on & periphery and cantar with dial gauge whila rotating it.

Limit on dise deflactinn: 0.15 mm (0.006 in.)

Special Tool
{a): 09900-20606
(B): 09900-20701

NOTE:
Check lront wheel bearing for loosensss before mecsura
ment,

INSTALLATION

NOTE:
See NOTE at the beginning of this section.

1} Ingtall ehime to pads, then pac clips and pads to caliper car-
rior

L Clize
2 Fualy
A Di=e
il. CoipArcara

2} Install caliper and tornua ca ' lper pin bolt to specification,

NOTE:
Make sure that bouts are fit into groove secursly,

Tightening Terque
la): 86 N-m (8.6 kg-m, 61.5 Ib-ft)

3) Install E-ring 10 strut soounoly,
4) Tighten front wheel nuts to specifiad to-que.

Tightening Torqua
fa): 856 N-m (8.5 kg-m. 61.5 Ib-f1)

5) Upon completion of installation, perform brake test.
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CALIPER ASSEMBLY

REMOWVAL
1) Hoist vahide and ramove whea|,
) Remove E-ring.

1} Loosan faxible hozea joint holt & little at calipe-.

CAUTION:
Be careful not to twist flexible hose while lnosening
thoe bolt.

4} Romove calipar pin bolt.

51 Ramove calipar from carrer.

6) Disconnect fiexibie hosefrom celiper using care notto it
. As thiis will allow fluid 10 flow sut of flexible hoso. have
& container ready baforehand

DISASSEMBLY

Betore disassambiy, clean all around caliper with brake fluid

1} Remove piston boot set ring and boot from caliper, pry off
w th a flat-blad=d tocl. Be coroful not to darmrage boot

2) Blow comprassed airimo eylinder through bolt hole where
flaxibia hose waa fittod. With this alr pressure, piston can
ba pushed cut of cylinder.

WARMING:

Do nat apply too highly compressed alr which will
cause piston to jump out of cylinder. it should be tak-
en out gradually with moderntaly compressed air. Do
not place your fingars in front of piston wivan using
comprossed air

FISION S 15 Ubou LU OO RFISm i O R e oes Wi o sSsjsss
clearance botwee 1 pad and disc. Rep ace with a new one at av-
ery uver haul . Fit piston seel into groovein cylindor taking cara
not o wist it
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Piston and Boot
1) Before inserting piston into aylinder, install boot ento pis
ton s shown.

Z) Fitboctas iis in figure into boot groove in cylinderwith fin-
Qers.

3} Inser: piston into eylindar by hand and fit boot in boot
groove in piston

4) Toconfirm that boot is fittec inits groovain cylindar propar-
Iy, pull piston out of cylinder alittle but do not iake ita!l out.

NOTE:
Boot's face B should be &t the same level from cylinder's
face A all around.

E) Insert piston intg eylinder by hand.
) Install boot st ring socurely.
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Piston and Boot
1) Before inserting piston into cylinder, install boot onto pis-

ton as shown,

2} Fithnnt as it is in figure into boot groove incylinder with fin-
gers

J) Insert piston into cylincer by hand ond fit boet in boo!
groava in piston,

4] Toconfirm that boot isfitedin its groove incylinder proper-
ty, pull piston out of eylinder & kttls but do not take it all out,

NOTE:
Boot's face B should be at the same level from eylindar's
facs A all sround,

B) Insart piston into cylincer by hand.

B] Install boot sal ring securely.
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1. Eallpas plan baki

Calipar
Eafare installing caliper {cylinder body | 1o carrier, check 10 an-
sure thal calper can be meved smoothly in thrast direction,

NOTE:

Where temperature gels as low as = 30°C (- 22°F) in cold
weather, use rubber yrease whose viscosity varies very little
evan ol - 40°C |- 40°F).

INSTALLATION

1} Connoct calipor to flaxible hosa.

2! Apply grease 1o calipar pin belt and slide pin, then install
calipar to caliper carrier.

3| Tighton caliper pin balt to specified torgque.
MNOTE:
Make sure that hoots ara fit into gronue sacuraly.

Tightening Toique
(a): 85 N-m (8.9 kg-m, 61.5 Ib-ft)

4] Tighten flexiblz hose |oint bolt 1o speacilied torgue.

Tightering Torqueo

[b): 16 N-m (1.5 kg-m, 12.0 Ib-#t)
WARNING:

Makns sure that flaxihle hnse = not twisted whan
tightaning jaint balt. If it is twistad, raconnact it using
care not to twist it

5] Install E-ring 1o strut securaly.

6] Lower hoisL

71 Tighwen wheel nuts w specifisd torgue.

8] Aftar completing Installation, fill resarvoir with braka fuid
and blead zir from brake systam. Perform brake test and
check sach instelled part fur oil ieskage.
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BRAKE DISC

' REMOVAL
| 1) Hoist vehicle and remove wheel,
2) Remove caliper assembly by loosening carrior bolts (2 pes).,

|
| GAUTION:

During removal, be careful not 10 camace brake flex-
‘ ible hose and not to depress brake pecal.

3! Pull brake cisc off by using 8 mm belts (2 pes).

1. Bimew 04

INSPECTION
Rafer to BRAKE PAD INSPECTICN

INSTALLATION

NOTE:

Seoe NOTE at the beginning of this section,

1) Install disc to wheel hub.

2} Inetall caliper assambly to steering knuckle.

3} Tighten caliper carrier bolis ta specifiad torque.
Tightening Torque
(a): 95 N-m (9.5 kg-m, 69.0 Ib-ft)

4} Tighten front wheel nuts to specified 1orque,
5} Upon completion of instaliation, perform Draka test.
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|:"‘"*x BRAKE DRUM
(;‘:g‘ REMOWVAL
] 1) Hoist vehicle and remove wheel

2} Remcve console box,
3) Release parking hrake |avar
4) Loosen parking brake cable nuts

1. Parking brake mem
1. Braks cabie
1. Huts ]

' 8) Pull brake drum off by using 8 mm bolis

| 1. B o bl

INSPECTION

i Brake Drum

| Inspect urum for cleanliness. Clieck weer of its braking surface
by reesuring s inside diameter,

Brake drum ID
Standard  : 220 mm (8.66 in.}
Sarvice limit: 222 mm (8.74 in.)

Whenavear braka drums are reamoved, thoy should be thor-
oughly cleaned &nd inspected for cracks, scOres. deeg

grooves,

Cracked, Scored, or Grooved Drum

A crockod drum is unsafe for further gervice and must be re-
placod. Do not attempt to weld a cracked drum

Smaoocth up any slight scoras. Heavy or extensive scoring will
causp excessive hrake lining waa- and it will probably be nec-
aggary to resurface drum braking surtace.

if brake linings ara slightly worn and drum s greoved, drum
should ba palishad with fine emery ¢loth but shoulc not be
turnad.

NOTE:
When drum is removed, visually inspect wheel cylinder for
brake fuid leakage. Correct leaky point, if any.
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Brake Shoe
Whara lining is wern out bayond garvics limit, replace shoa

Erake lining thickness (ining + shoe rim)

Standard 1 6.9 mm [0.27 n.)

Service limit : 3.6 mm [0.14 in.)
If ore of brake iinings Is warn 1o service lmil, &l linings must
be raplaced at the same Lime.

CAUTION:

MNevar polish lining with sandpaper. ¥ lining is polished
with sandpaper, hard particles of sandpaper will be de-
positod in lining and may damage drum. Whan it is re-
quired to correct lining, replace it with a new one.

INSTALLATION

NOTE:
See NOTE at the beginming of this section.
1} Before installing brake drum, to maximize brake shoe-1o-

drum clearance, pJt serewdriver batweon rod and ratchet
and pugh down ratchet as shown (n figiira

MOTE:
Lait figure shows ratchet position where hraka shoe-to-drum
clgarance is maximum.

2} Install braks drum after making sure that ineide of brake
drum end brake shoes are free from dirt and oil.

3} Upon semplotion of all jobs, depress brake padal with
about 30 kg (66 Ibe) load three to five times so a5 tn obtain
proper crum-to-shoe cdesrance.

Adjust parking brake cabla. {For adjustment, refer 1o FARK-
ING ERAKE CHECK AND ADJUSTMENT.)
4) Install ronsnla box.
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£} Install wheal and tighten whea! nuts so spacifiad lorgue.

Tightening Torqué
(a): 88 N-m (8.5 kg-m, 61.5 Ib-t)

E) Check to ensure that brake drum is fraa from dragging and
proper braking is cbtainad. Than remove vehiela from hoist
gnd preferm brake test (foot brake and parking brake).

BRAKE SHOE

REMOVAL
1) Perform steps 1) 1o 5) of BRAKE DRUM REMOVAL.

Z) Remove shoe hoid down springs by turning shoe hold
down dins as shown
3) Remove brake shoes.

4) Discunnect parking brake shoe lever from parking brake
cable.
£} Ramove strut end springs.

€} Remove retziner ring and discnnnact parking brake shoe le-
ver frem shoe rim.

INSFECTION
Brake Strut
inspect ratchet of strut for wear or damage.
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Springs

Inspect for damage, corrasion or weskening

Inspect aach part with arrow for rust. If found defective, re
place.

Parking Shoe Lever
Inspect brake shos lever for smooth movomant along shoe

rimn. i defactive, correct or replace.

INSTALLATION
1) Assemble paris as shown in reverse order of remaval.

NOTE:
Remaoved retainer ring should be replaced with new one.

2 Install shoa hold down springs by pushing tham down in
p'aca and turning hold down pins.

3 For precedure haroafter, refar in staps 1) 1o 6) of BRAKE
DRUM INSTALLATION.

WHEEL CYLINDER
REMOVAL
1) Paifurm steps 1) to 5] of BRAKE DAUM REMOVAL.

2) Perform steps 2) to 4] of BRAKE SHOE FEMOVAL.
31 Loosen brake pipe fiare nut but only within tha extent that

fluid does not lank.
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| 4 Hemeve wheel cylinder mounting balts. Disconnact hraka
q_—‘:] pipe fram whael eylindar and put blseder plug cap onto
P s, | ! pine to pravent tluld from spiliing.

1 EBlasrier plug cap

INSPECTION
nspect wheel gylinder disessemblad pans for wear, cracks,
conosion or denmaye.

MOTE
Clean wheal cylindar components with brake fluid.

INSTALLATION

1} Install seat to whee' cylinder. Thentake off bleader plug cap
from brake pipe and ronnect p'pe to wheel cylinder just
anough to pravent fluid from laaking

2) Tighten wheel cylinder to oraks back plate to specified
torqua.

Tightening Torqus
{al: 12 N-m (1.2 kg-m. 9.0 Ib-ft)

3) Torque flare nut of broke pipo which was connectied in step
1) to specification,

Tightaning Torque
(bl: 16 N-m (1.6 kg-m. 12.0 Ib-ft)

4) Install bleedsar plug cap taksn off fram pipe back to blseder
plug.

1. @ane bags plaia

2. Dopm g Pare il
3 BVhE piDe

4. VWhaa! oylinde’ bolts
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§) Install brake shoes, relerring to steps 1)and 2| of BRAKE
SHOE INSTALLATION

8) Install brake drum (Fefar 1o steps 11 and 2) of BRAKE
DRUM INSTALLATICIN At this saction.

7) Fill reservoirwith araka fluic and bleec brake system. (For
bleeding oparation. reter to BLEEDING BRAKES.)

8) Upnn completon of all jobs, dapress brake pedel wilh
about 30 kg (66 1bs} load three 1o five times so as Lo oliain
proper drum-te-shoe clearance.

Adjust parking brake cabls. [For acjustment, reler Lo
PARKING BRAKE CHECK AND ADJUSTMENT.)

9) Insall console box.

10) Install wheel and tighien wheel nuts 1o specified 1orque.
(Refer to TIGHTENING TORQUE SPECIFICATIONS.)

11) Check to ensure that braks drum is free from dragging and
proper braking is obtained. Than ramovs vehicle from
hoist and perform brzks test [foot brake and parking
braks).

12) Check cach instalied pan for oil leakage.

BRAKE BACK PLATE

REMOVAL

1! Parform steps 1) ‘¢ 5) of BRAKE DRUM REMOVAL.

2| Parform steps 2) «w 4) of CRAKE SHOC REMOVAL.

3| Perform steps 3) te¢ 4} of WHEEL CYLINDER REMOVAL.

4! Remove parking brake cable clip and disconnect parking
brake cable from brake back plate.

Bl Drain rear cifferential gear o,

il Remove brake back plate bolts,

7] Drow out rear axle shoft with brake back plate, rafor to step
7] of REAR AXLE SHAFT REMOVAL ir Sectan 3E.

8] Remove wheal bearing, refer to steas B) to 11) of WHEEL
BEARING REMOVAL in Section 32,

3] Ramowvs brake back plate from axle shaft.

INSTALLATION

1] Instzll brake hack plata ta ax & shaft

2| Press-tit wheal bearing and retainer ring, refer 1o steps 2} (o
3| of WHEEL BEARING INSTALLATION in Section 3E.
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1 3) Apply gresso to axle sha't cil seal lip as shown
"A": Graase 99000-25010

4) Apply sealantto mating surface of ax'e housing with brake
back plate,

NOTE:
IMalka sure to removed ald saalant hefore applying it new.

“B": Sealant 33000-31110 or 33000-31030

o 2 Ax'a heusing

= - 1 B) Install rear axie shatt fo rear axle housing.
&) Tighten brake hack plate bolts to specifiec 1oraue.

Tiahtening Torgque
(al: 23 M'm (2.3 kg-m,17.0 ib-t}

7) Instaliwhee! cylinder, and tighten whoel cylinder bolte and
brake p'pe flare nut (o nuts) to spocifiod torque. (Refer to
steps 1] to 4) of WHEEL CYLINDER INSTALLATION).

8) Apply water tight sealant where plate and cable contact,
and run parking breke caole through brake back plate and
secura (t with clip.

“A": Saalant 95000-21090

a) Ins1all brake shoas, referring to 31eps 1) and 2) of BRAKE

SHOE INSTALLATION.

10} Install brake drum. (Refer to steps 1110 2) of BRAKE DRUM
INSTALLATION.

11) Refill differential housing with new specilied gear oil. Re-
fer to "ON-VEHIC.E SERV CE" in SECTION 7C for refill,

12) Fill reservoir with brake fluid and bleed braks systom. (For
bleeding operetion, refer 1o BLEEDING BRAKEE.)

13} Install wheal and tighten wheol nuto to spocifiad torqua.

14) Upon comgletion of all jobs, dopress brake padal with
about 30 kg (66 1os) load three to five times so astoobiain
proper drum-to-ghoe clearance.
Adjust parking brake cabla. (For adjustment, rafar to
PARKING BRAKE CHECK AND ADJUSTMENT )

16) inelall congola box

16) Checkto ansure that brake drum is free from dragging and
propar braking is obtained Then remove vehicia from
hoist and perfarm brake 1ast [fnat braka and parking
braka).

17) Check each installed part for oil leskaga.

!
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MASTER CYLINDER RESERVOIR
! :

1 Fesrveh cap

T Prarrven

3 Fesmevwir hogs

& P e aiben
% Mum

—_ &

' | REMOVAL

1} Disconnect reservoin lead wire al coupler,

2! Clean vulside of resenvoir.

3) Take oot fluic with syringe or such.

4} Disconnect brake master hoae from reservoir.
5/ Ramovs reservoir biacket nuts,

&' Remave raservoir.

INSTALLATION
1) Install resarvoir and tighten nuts o speciiied torgue.

Tightening Torque
[a) : TIN-m (1.1 kg-m, 8.0 Ib-ft)

2! Cannect reservoir hoge to reservoir,

) Install clamp to resarvoir lead wira,

4! Fill brake fluid up to MAX line.

5] Perform air bleeding, referring 1o BLEEDING BRAKES, and
check for fluid leaksge.

I Mansrspr

E Wilaw cowpie

1 Hephe masler MOoE
4, Nun
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REMOVAL

1) Clean around reservoir cap and take out fluid with syrings
ur such

2) Disconnect raservoir hasa.
3) Disconnec! brake pipes from mastor cylinder.

CAUTION:
Do not allow brake fluid to get on painted surfaces.

4) Hemove two attaching nuts.
H) Kemove maslor cviinoer.
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MSASSEMELY
1] Ramowa tha pin that fixes cyhncer body and connector by

using spacial tool,

Special Tool
[A); 09922-65811

2! Aamove connector and 2 grommets.

3| Ramove circlip.

4) Remaove primary piston.
Aemowe piston stopper bolt. Then remova sacondary pis-
ton by blowing compressed air into hole from which piston
slopper bolt was removed.
Bu cautions during removal as secondary piston jumps out.
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INSPECTION
Inspect all disassembled paris fur wear or damagse, and re-
place pars if nacessary

MNOTE:
¢ Wash disassambled parts with beake fiuid.
s Do not reuse piston assembly.

Inspect master cylindar bore for seoring or corrosion. IUis best
to renlace corradad evlindar. Cerrosion can dDe identified as
pite or axcessive roughness

NOTE:

Polishing bore of master cylinder with cast aluminum body
with anything abrasive is prohibited, as damage 1o cylinder
bore may occur,

Rinse cylinder in clesn brake ‘luid. Shake exoese rinsing fluid
from cylinder. Do not use a cloth tc dry cylinder. as lint from
cloth cannot bo kopt from oylindar bore surfaces.

ASSEMELY

CAUTION:

¢ Neveruseony mineral oil such as kerosenae cil and gas-
aline when washing and assambling parts.

& Check insida of eylindar wall, pistons and cup seals are
fraa from any foreign objects such as dust and dirt and
use care not to cause any domoge with a tool during
assambly.

¢ Donotdrop parts, Do not use any part which has been

dropped.

1. S pyrer Dol

1} Apply brake fuid to inside of cylinder and caontact surface
of piston ass'y and insert secondary pisten asa’y into cylin-
der budy.
Be sura to install piston cup in correct instollation direction
anrd straight into cylinder go that it is not caught.
Install secondary piston assambly inte cylindar.

2) Install primary pigton in eylinder.

3) Depress, and install circlip.

4} Install piston stopper boltwith pistons pushed in all tha way
and tightan it to specified torque.

Tightening Torque
{al : 10N-m (1.0 kg-m. 7.5 Ib-t)



5) Apply thin coat of brake fluid to all around new grommats
| 2pes.} and install them to cylinder bady, then install rese -
VaIr.

8) Set a new pininconnecinr hale and drive it in. ALTNS imis,
make end of pin and and face margin of connector equal

O |
L Pn
2. Cornpeiss
e 3 Mantin vyhide
INSTALLATION
NOTE

¢ See NOTE ot the beginning of this seetion,

» Check clearance batween booster piston rod and maste”
cylinder piston (Refer to BRAKE BOOSTER INSPECTION
AND ADJUSTMENT),

& Adjust boostar piston rod length with special tool (Refar to
BRAKE BOOSTER INSPECTION AND ADJUSTMERNT ).

1) Instatl master cylinder as shown and torque attaching nut:
10 specification,

Tightening Torque
|a): 13 Nem (1.2 kg-m, 9.5 Ib-ft)

2) Attach hydraul ¢ lines and torque flare nutsto specification

Tightening Torque
(b): 16 N-m 1.6 kg-m, 12.0 Ib-ft|

3} Connect reservoir hose,
Distance
“#“ :less than 5 mm (0.20 in.]
nl ‘b :4 - 10 mum (0,16 - 0.39 in.)

4) Fill resarvoir with spacified braka fluid.
6} After installing, check brake pedal play and blead air from
system [rafer to BRAKE PEDAL PLAY CHECK and RLEED-

ING BRAKES)
&) Parform hraka test and check aach installed part for fluid
: = lnakage.
2. Cinng




BRAKE BOOSTER
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REMOVAL

1) Remove master cylinder assambly, refer-ing to s1ep 1) to
5} of MASTER CYLINDER REMOVAL

) Disconnect stoo light switch lood wire at coup'er.

3) Remove pedal bracket extansion |For vahicla with ABS).

4) Disconnact flare nuts from &-way joint anc remove brake
pipas.

B} Discunnect vacuum hose No.1 from Doostar and vacuum
hose Neo.2 at desh penal and remove pipe with hose.

E) Diseonnoot eluich cable from clutch padal arm.

€') Remove staering lower shaft.
7} Remove pedal bracket mounting boll and nute at dash

pana.
8) Remove padal bracket with brake booster.

9) Discennect push rod ¢levis from brake pedal arm.
10) Remova brake booster aftaching nuis and disconnact
brake hooster fram padal brackat.

CAUTION:

Never disassemble brake booster. Disassembly will
spoll its original function, [T faulty candition Is found,
replace It with new ong.




.48 BRALAKES

RiassHarekrraneaksht-eomt

- INSPECTIOM AND ADJUSTMENT

Push Rod Clevis Length
Check that d'meansion “a8" as shown is within 89.5 - 18405 mm

(3.92 - 2.99 in ) and torgua nut to specificatian
Dimension "a" 995 - 1M S5mm ({392 - 39%in.)

Tightening lorgue

(bl: 25 N-m 2.5 kg-m, 18.0 lb-ft)

NOTE:

Whenever booster wias removed, make suro to check clear-
ancs between piston rod and master cylinder piston (For da-
tails, reter to following procedura.)

Boocster Piston Rod and Master Cylinder Piston Clear-

anca
Tha langth aof haostar piston rod is adjusted to provide speci-

fiadclearance “a* hetweaan pigton rod end and master oy inder
pistan.

o= e Bolore measuring claarance, push piston ron seversl times
g5 3¢ 1o maka sura reacten dise s in placa.

Ll S @ Kaep inside of hooster at atmospheric pressure for mea-
' surement.

! 1} Set special tool (A) on master cylinder and push pin untif
' contacts plston.

1

7 Special Tool

A e (A} : 09950 86010

) , . P haad

2] Turn speciel tocl upside down and ploce it on booster. Ac-
just booster piston rod length until rac and contacts pin

head.

Special Tool

(A : D9R&N-QRN10
Clearonee “b" : 0 mm {0 in.)

NOTE:
Take measurement with boostor sot vorfically and rod ot
the center, or with piston rod fixed by screw driver
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3) Adjust cleararce by turning adjusting screw of piston rod.

Special Tool
(B) : 09952-15010

Raferance

VWher adjusted as showa, its nagative prassure 's applied 10
booster with angine at idie, piston to pision rod c.eararce “a”
should Eecomea below,

Clearance “8” : 0.2% - 0.5 mm (0,010 - 0.020 in.|

INSTALLATION

MNOTE:

# See NUTE 2t the baginning of this sectlon.

e Adjust clearance between booster piston rod and macter
cylinder piston with special tnnl. (Hater tn INSPECTION

AND ADJUSTMENT.)
# Checklength of push rod clavis. (Referto INSPECTION AND
ADJUSTMENT.)
1 Irstall boostar to padal bracket. Then connect booster
push -oc clevis to pedal arm with clavis pin and clip.
2 Tighten booster ettaching nuts 10 spacified tarque
Tightening Torque
[a): 13 Nm (1.3 kg-m, 2.5 |b-ft]
3! Install pecal bracket 10 dash panel
Tighten pecal bracket balt and nuts to specified torqua.
Tightening Torgquo
(Bl 25 N-m (2.5 Kg-m., 18.5 Ib-1t)
4. Connectclutch cablé to clutch pedal arm, reter to CLUTCH
CABLE INSTALLATION of Saction 7C.
5 Connect vacuum hose Mo 1 to boaster and vacuum hnsa
¢ vacuum hose No.Z.
5] Connect braka pipos to 4 way joint. Flare nutz ehould not

ae lightenad.

&') nstall steering lower shafi.

7
al
)

10

~or deta’l, rafer 1o Section 2C COMBINATION SWITCH,
STEERING COLUMMN AND STEERING LOWER SHAFT
INSTALLATION.

Ins:all pedal bracket extens on (For vehicla with ARS).
Connect stop lieht switch lead wire al coupler,

|nszall master eylindar to boogter, (Refer e MASTER CYL-
INUEH ASSEMELY INSTALLATION of this sectcn.)
Tighten brace sipes flare nuts to specified torque.
Tightening Torqua

i) : 18 Nern (1.8 kg=-m 12 0 Th-f1)
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11} Fill resarvair with specified fulad.
17} Blaed air from brake system (refer o BLEEDING BRAKES).

13) After installing, check padal height and pley, reler 1w EX-
CESSIVE PEDAL TRAVEL CHECK and BRAKE PEDAL PLAY
CHECK.

14) Parlorm brake tes! and check each nsalled part for fluid
leakage.

, - LSPV (Load Sensing Proportioning Valve)
L REMIOVAL

1) Clean around recervair cap aned taka aut fluid with syringa
ar sih

2] Haist vehicle,
3) Disconnect brake p/pes from LSPY.

4) Remove LSPV assembly from LSPV bracket.
%) Remove spring from LSPY laver.

CAUTION:

s Nuts of LSPV assambly should not be lonsaned or
tightened.

* LSPV assembly must not be disassembled.
Replace with new one i delective.

INSTALLATION

CAUTION:
Refer to above CALUTION.

Install by reversing removal procedure, noting the fallowing.
1} Apply multispurpose grease to upper and lowar jain nf enll
spring.
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2] Torgue each boit end nut to specification as indicated re-
spectivaly in figure.
Tightening Torgque
{a): 23 N-m [2.3 kg-m, 17.0 Ib-ft)
(B): 16 Nem (1.6 kg-m, 12.0 Ib-ft)
ic): 8.0 N-m (0.8 kg-m, 6.0 Ib-lt)
3! Upanenmpletancfinstallation, { |l reservair tankwith spe-
cified fluid and sleed alr from brake system.

NOTE:
Make sure o hlead air fram LSPVY bleader without fail.

4] After bleeding air. chack that L5PV in installed properly, re-
ferring o fallowing INSPECTION & ADJUSTMENT section,

INSPECTION & ADJUSTMENT

Contfirm the foilowang before inspection and adjustment.

» Fuel tank is M led with Tuel Tully.

® Yehicle is equipped with spere tire, tocls, jack and jack Fan-
dla.

# Vohicl® is frad from any athar inad

With wehigla in above conditions:;

1] Piace i on level loor.
2] Push up LSPV lever with fingor till it stops and moasure

langth of coil spring ("L" in figura) as it is pullad
3} Spring length "L should ba as specified helow.
Spring length “L" : 312 mm {1228 in.)
NOTE:
Don't depress brake pedal, whon measuring apring langth.

4] Ifitisn't, adjusi it to specification by changing bolt (al tight-
aning positions as shown in left figure. After adjustment,
tightan nut to spectf ad toraua

Tightening Torque
{a): 23 MN-m 123 kg-m, 17.0 Ib-ft)

NOTE:
Check to make sure that LSPV hody and hrake pipe joints

are free from fluid leakage. Feplace defective parts, if any.
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TIGHTENING TORQUE SPECIFICATIONS

Tightening tomue
Fastaning paits g — -'kﬁ-m Bh
Braka caliper pin bolt 85 8.5 61.6
Araka caliper carriar Doll 38 9.5 6.0
Eront braka flaxible hoss joint helt 16 1.6 12,0
| Roar broke bolt (Brake back plate belt) 7 2.3 17.0
Viaster cylinder nut or booster nut e B 13 ah
Arake booster push rod nut 25 25 18.5
Braka pipe 4-wavy [cint nut " 1.1 8.0
Blend proparioning valva halt/d-way 10 19 78
croas joint Bolt
Sraka pipa flara nut 16 1.6 12.0
3rake pedal bracks! bolt and nut 25 2.5 18.5
(Front caliper] 11 1.1 B0
3roke bleader plug (e o indor/LEPVI | 8 78 80
‘Whesl nut h 85 61.5
‘Wheal cylinder balt 12 1.2 20
Parking braka laver bolt 20 10 14.5
s 23 23 1.0
LSPV nut
REQUIRED SERVICE MATERIALS
MATERIALS LISE
& To fill master cylindar rasarvalr.
Brake fiuid e Tn u_::iun and apply to innar pans of maamf_wlndar
caliper snd whee! cylinoer when they are disas-
sambied
« To apply 1o mating surfaces of brake back plale and
Vietwr Tt ussiont . ::::: ::.::Eg surfacas of brake back plate ond
parking brake cab'e
+ To apply to mating surfeces of brake back plote and
Sesit rear axlo housing.
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SPECIAL TOOLS

(902265311
Fin remover

0385246010
Eaostar piston fod adjuster

(99560220
Brake creLit plLg

(4002-20605
Dial oguge

T — e e B S s p—

(095078210
Flare gt wrench (10 mm

08300-20701
Magnate stand

(95602310
Flulc pragsure gauge

1%A2-36310

Fuuid pressure gauge
e ————
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SECTION 6
ENGINE
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Engine Lubrication
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Description

1 ) The engine s a water-coaled, in-linc 4 cvlinders, 4-stroke cycle gasoline urit with is 5. 0. H. C.
(single overhead camshaft) valve mechanism arranged for "V"-type velve configuratdon.

The single overhead camshaft (S. O, H. C. ) s mounted over the cylinder head; it is driven from
crankshaft through timing belt. Unlike conventional overhead valve (O. H. V. ) engine, this engine

has no pushrods. Thus, drive for valves & more direct amd enables the valves o fullow the
crankshaft without any dalay

[""'__1 il
| LR -
LY
'_. . - d
| | |
| ; q
=N« ,
! E fo :
L =

iy
11

Fig. 3-1]
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2)The distinctive festures of this engine may be summarized as follows,

1, Because of inlet and exhaust ports arranged for cross-flow pattern, with velves located in *V"-fype
conflguration , both volumetric and scavenging efficiencies are very igh.

2. The combustion chember formed between pision crown and cylinder head is of a multi-spherica:
fype shaped to provide squish. This feature is calculated fo make available greater horsepower from

2 lesset amoant of fuel.

3. The supports for camshaft and tocker shafte are integral with the cylinder head s that the valv
mechanism nolse i markedly reduced by the structural rigidity and, moreover, that the number of
valve mechanism parts is reduced, let alone & mote compact size of the engine.

4. The timing belt for driving the camshaft runs quiet and is light in weight.

5. A high-grade cast iron is tsed for the matemial of the cylinder block. The block is shaped to present
deep skirts and retain greater rigidity.

6. The ctankshaft is a one-piece forging, and is supported by five bearings for vibration-free running.

7. Hesting by hot water & employed for the inlet manifeld in order to facilitate fuel carburetion and
ensute thet uniform distribution of the mixture. The higher combustion efficlency of this engine i
largely expiained by this inle: manifold feature,
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1) Blowhy gas recycling system
Dlowby gas passage is provided in the eylinder blcck to pass the blowby gases from crankcase to eylin-

der head. In the head cover, an oll separatcr remaves oil particles from the gases before the gases arc

drawn into the air cleaner.

Cranicas ventilating hosa

¢

/

Throttle
body

Fig, 52
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Engine Services Not Requiring Engine Removal
The following pars or components do not tequire engine removal to receive services (replacement , in-

spection urndjlﬂtmnnth

-— e o m—

Part or Eﬂlpﬂnut Mature of Service

1. Sperk plug o Replacement or ingpection

2. Distributos Replacement , inspection ot adjustmsat
3. Exhsust manifold Replacement or inrpaction

4. il ﬂ_l:u' Replacement

0, Oil pressure sensor unit e Replacement

6. Cylinder haad cover Replacement

7. Rocker shaft i | Replacement or inspection

8. Rocker-arm Replacement or inspection

9. ltmh-ran: spring

Replacement or inspection

10. Camshaft (needing cyvlinder head

Replacement or inspection

remaoval )
11. Cylinder head Replacement or inspection
12. Radiator | Repiacement or inspection B
13. Canling fan ' Replacement I

14, Camslmlt iming beli pulley

Replavement ur inspection

15. Cranchaft timing belt palley

. Replacement or inspection

15, Timing beirt

' Replacement or inspection

17. Fuel pump

Replacement

18. Carburetor (if equipped)
19. Intake manifold

| Replacement , inspection or arjustmant

Replacement

20, Alternaior

Roplnoomen! or ingpection

21. Starrer motor

Replacement or inspection

22. Fen belt Replacement , inspecthon or iension adjustment

23. Water pump Rzplacement i
24. Pullevs (crank ,generator.fan) Keplacement

204 Thning belt cuver Replacement

26. Waler hose

Replacernent or inspection

27. 0il pamp. piston, piston ring and con-
necting rod

Replacemen! or inspection
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Dismounting the Engine

1. Remaove the engine service cover panel on the
bed floor.,

2. Remave the engine under cover.

3. Lowsen two drain plugs, one on the bottom of
radiator and aone on the cylinder block., to
drain the cooling waler.

4. Disconnect négative (— ) and positive { 4+ )
cords from the batlery terminals.

9. Disconnact the lead wire from the water tem-
perature gauge.

H. Disconnect the harness coupler fram the alier-
nator terminnls.

7. Disconnect the primary wire white/black)
from the distributor terminal.

8. Remove the distributor cap and rotor from the
distributor.

9. Disconnect the fuel hoscs from the fucl pump
body.

10. Disconnect the warm alr hose (optional ). if

oné is affached.

11. Disconnect the accelator cable from the car-
buretor body.

12. Disconnect the choke cable from the carburs-
tor body.

13. Take out the erankease wentilation hose
from the cylinder head cover.

14. In cage of machine equipped with optional
car-heatory disconnect the inlet and outlet
heater hoses at the joining nart.

15. Disconnect the radiator inlet hose from the
thermosial cap.

16. Remove the air cleaner case ass' y.

17. Disconnect the fuel return hose from the car-
buretor body.

18. Disconnect the radiator outlet hose (rom the
whaler inlet pipe.

19. Disconnect the lcad wire { brown /green)
from the oil pressure unilt, and remove the

ENGINE §4-7

lead wire clamps.

20. Disconnect the cluich cable from the engine
moamting member and clutch lever.

21. Remove the muffler from the exhaust pipe
and then from the chassis.

22. Remowve the propeller shaf:.

23. Disconneact the speadometzr cahle from the
transmission case (extonsion case).

24. Uisconnect the back up [amp switch lead wire
at the coupler.

25. Disconnect the gear shift and select control
rods from the joints on the extonsion case.

26. Disconnect the lead wire (whitz /brown)
and {—+ ) cord from the starter motor.

27. Discormect the battery ground (—) comd
from the iransmission case.

28. Remove the radiator lower shrouad.

29, Jack up the body placing the jack beiween
the engine and tranamission.

30. Remove 1he transmission mounting bracket
from the chassic frame.

31. Remove the engine mounting bracketss from
the chasssis frame.

SRS = —

CAUTION,

Eefore sterting to take down the engine check
around onca again to ba wre that thara is no

connacthen latt undens.

33. Take down the engine.

CAUTION

Meke wre 1o avoid the engine cooling fan
from touching agelnst the shroud panel in
removing the engine.
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Throughout thus MANUAL, the four cylinders
Y numbers, No. 1.
No. 2,Ma. 3 and Na. 4 as counted from front

af the engine are identifie.

chd.

Pig. +3
Engine Disassembly
| NOTES,

@Otserve critically befora starting ta remove
a cemponant or part by leocerng bolts , nuts

'+ and the like. Whot you may find befors and
| euring disstsembly is vakiable information
racsssary for wwecesafyl reassermbly.

ole careful m handiing sluminum-alloy parts.
They are sofler than sleal or cast-iron parts

| and thew Ffinished surfaces mere easily take
SCratch manrks.

@Have trays and pans ready for selting eside
the desssmbled perts i an  orderly
manner. place the paris in the trays and
pans in such & way thet they can be reedily
idantified. Put match marks or tags on
them , as necessery, 1o that they will ge

| back to where they came from.

ST ORI TIcT Tl o OOt - — —

Carry out engine disassembly in the following e
quence
Loosen drain plug and drain out engine oil.

Fig. 3-4

Remove cluich cover

1 _'c'uf{ [

~p R l| L
Fig. 2-5 R Flywheel stopper
Ecnove distribuior assembly.
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t Freckrrerters
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Remowve fuel pump. Tree down aliernatnr.

Fig. 3-7
Teke down «:Ilsu'lnutm' cHSE.

Fig. 3-% Fig. 31-11
Remove thermostat eap.
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Euvmove crans pulley similarly . with special toul Remove Liming el lensioner.

that erankshaft will no® turn.

A (Fflywheel stopper } hitched to Aywheel so 1
| CAUTION -

Hefore removing the tencionsrs . turn over the |
cranksheft to bring its keyway (1) to & point i
batwaan X0 and 1000)° on the laft side of mark |
(2) provided on the timing belt inside cover.

See Fig. 3-16. This positionng is necessary i |

order to pravert the piston crown fram coming

| into contact with the valve. The velve could be

damaged il this contscl shewld cccur. Never
rotete cemshaft o crakshall Lelore e
eylindar head ar rocker arms arg removersd

Fig 3-16

Fig. 1-14
Kemove outside cover on timing belt.

315

Remove liming bell.
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Remove the camshaft tming belr pulley, wilth Afier removing the pulley key, teke out timing
special tool (camshaft lock holder)attached, as belt guide
shawn , to lock the camshalt.

——

CAUTION .

s e

-’; uh
L
B "

Fig. 3-18
Similarly remove

Fig. 3-22
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Remove water pump cace. - HJT!-

| Be careful not te spill the ol when removing the

Fig. 3=123

Remove exhaust manifold cover.

Fig. 3-36

Fig. 3-24
Take off exhaust manifold and (s gashel.

Fig. 3-%7

Fig. 3-25

Using special ol (oil filter wrench (A) ) ,to re-
move oil filter.




Remove watcr inlet pipe.

Fig. 3-99

Fig. 3-30
Loosen the 8 valve adjusting scre* /s fully. Lesve
the screws in place.

Fig. 3-131
Leosen rocher arm shafll securing scrows * there

RS/t EUCKMANRI DU COMY

ERGINE BA-1)

Fig. 3-1%
While drawing out rocker arm shaft, separate

Fig. 3-13
Remove camshaft thrust plate, and draw
camshaft out joward front end.

B o
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Remove cylinder head. Remove flywheel ,using special toal (A)

T T T (033 [6-8T810) as shown,

Fig. 3 35

Lse valve lifter {:T_i, (G3516-14310) o compress
the valve spring in order to free valve colter
piecés for removal. In this way, remove valve
spring and valves.

Fig. 3-38
Remove engine mounting bracket from cylinde:
Fig. 3=-30 block. (R,L)

Fig. -39
Taka down oil pan.



Fig. 3-40
Remove ail pump strainer,

Fig. 3-11

Ag the first step of crankshaflt removal, remove
the connecting rod caps for No. 2 and MNo. 3
cylinders, and ke out pistons, each complete
with ite connecting rod , from eylinder head wide.

CAUTIONS ;

@ Before puling the piston out. scribe the
cylinosr number on its crown.

ghaver drive on the big end in an attempl te
force the piston eut. M driving is mecessary
to éass the big end olf crankpin,. run sted
bolts into the big end and drive on the bolis
with a mallet handle.

@ Be wra to wentity sach bearing cap for ita
cannecting red by using the cylinder rumber.
Sel the cep and rod aside in combination.

e m——— = — e ——

ENGINE 8A-15
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.
& |
e il b .

Fig. 3-42

Hemove the connecting roc caps for No. I and
MNo. 4 oylinders and, as mentioned above, take
oul the pistons and connecting ruds.

Fig 3-43
Remmvve crankshalt rear oll seal assy.

Fig 3-44
Remove crankshalt bearing caps, and take out
crankshaft.
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Fig. }-45

From each piston, ease out pisten pin cirelips, as

showr.

Fig. 3-46
Force piston pin oul.

e ___.=. TR R

| @HBelore removing the pin, scribe the cylnder

| number on the connecting rod

® Set the piston, piston pin and comnecting
rod, together with cap,in the tray or pan an
lﬂm'l“ﬂﬂll.__

e = SRS e e —————

. 3-44

Engine Maintenance Service

HﬁFS.- = sl =i

@ During and immediately after disassembly,
mnspect the cybnder block and head for |
avidencs of watar makage or damage snd.
atter washing thom clean, mapact mors
Closely.

@ Wash all disassamblad parts clean . removing
groase, sime, carbon end scales, befors
mpecting them to determise whether repar |
s neceasary or not.

Be wure to de-scale the water jackets

.Uilcuﬂpft-l-dlihdﬂthﬂlrmiuihnh .
and pasiages,

@ Do not disturh the set combinations of
valves, bearings and beering ceps, eolc. |

 Have the sets segregated and identified. |
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Cylinder tend
@De-carbon the cylirder head ’ Limit on flatness

Deposits of carbon will be found on its com-
bustion chamber surfaces and exhaust ports.
Remember , overheating tendency and loss of
output are often due to excessive carbon aceu-
mulation. De-carbon [he valves,too.

NOTE, |
Do not use any sharp-edged tool to scrape off
the carbon. Be careful not to scuff or nick the
matal surfacos when de-carboning.

undsr 0, 05mm |
(0. 002:n. ) |

gFlatness of gasketed surface,
Uging n straightedge and thickress gauge, check
the flatness at a total of & Jocations, |f the lim-

it stated below ,is exceeded, correct the gaskei-
ed surface with a surface plate and sandpaper

of about # 400; place the sandpaper on and Check the seating faces of cylinder head for
over the surface plate and rub the gasketed sur- manifolds, using a straightedge and thickness
face ngainst the sandpaper to grind off high gBuge, in order W determine whether these

spots. Shuuld this fail to reduce the thicknoss faces should he corrected of the cylinder head
gange readings to within the hmit, replace the replacec.

cylinder head.

under 0. 10mm

Limit on {latness (0. 004in. )

Leakage of combustion gases from this gasketed
joint is often due to a warped gasketed surface;
sich leakage resul's in reduced power output
and hence B higer cost of fuel per kilometer.
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Fig. 3-32 Chevking exhouwsi momi fold_seal-
ing fare for flalness

Fig. 5-53 Checking inlet manifold seating

face for flatness

(The checking method of the flofness of ax-

houst manifold seating faces i the zome

abaue. )

Rocker-erm shalt and rocker arma

@Wear,
Chock these parts for wenr and, as necesgary ,
replace them. The exient of wear s delermined
on the bagis of two readings, one on rocker arm
1. D. and the othet on shalt diameter.

e ——

|
MNOTE,

ka & micrometer on rocker-arm shaft snd =
caliper an rockar atin. Tha diference batwesn

the two roadings & the srm-to-chaft clearance
on which a bmit iz specified. i the Emit i
exceaded ,repince sheft or arm.or both.

— = 5 S G = i

Item

Sxardiard

Limin

Rocier mrm
1 Dv

[ B ok ér-Arm
sheall din.

14. 985- | E. 0D53mm
(0. GL0-0. 691n. )

14, BES-14. 980mm
(0. 89 0. 590in. )

Aqrm-
Inl=t
1T

clenr— | Ex-
anee | haust

shaft [——{-

0. 3050, 040mm
(0. 0D0Z-0, D016, )

0. O s
(0. DO2TIn. )

0. GOL-0. 040mem
0L 0D0-0. Mol6m. )

0. O7mm
(0. KZTin. }

e b ol

Fig. 3-54

eRocker-ann shaft dsflection;

Using *V* biocks and a dinl gauge as shuown in
check the shafl for straightness in
terms of deflsction. If the limit is axceeded ,cor-
recl il by cold-working with a wooden mallet

or replace il.

Flg. 3-85 .

Deflecton |imii

wnder 0. DEmm
(0. 0023In. )
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@Using a micrometer and caliper, take diameter
readings on valve stems and puides w0 detst-
mine the stem clearance in the guide. Be sure to
toke o rending al three places along the length
of each stem and guide ;s shown in Fig. 3-08.

Itern Smndard |  Limlt
1
: . 985-8. -
Vatve| | 0. 9€5-6. 38Dmin | )
wer (0. 2742-0. 2748in. ) !
di- || 6. 966-6.870mm !
amoter | e, 27850, 27 A4in. )
ey | 7 0L0-7. U1omm ]
Fig. 356 b | en. 278500 27R 1R )
olf the tip D of adiusting screw (2) is badly fude e T
" ! - I
- t o 1' n' F I =
warn, replace Lthe screw 'Thl:_ arm must be re e
placed if its cam-riding face () is badly worn. — - e -
Shen- talst [0, B2 = Ul 0 AT mm
1o- ™ | ¢o. ooos-0. D019, 3 | 2. 0027IR)
A e
geaar | Ex- 0. DE0-0. 08 Demirm 0. D9mim
amce | haug €0, 0012 0. D023in. ) | €0.0038In §

#Visually examine esch rocker-arm spring for =
evidance of hreakage or weakening. HBe sure In ;-.r
replece springs found in bad condition.

Fig. 3-58

If the caliper like lhe one shown in Fig. 3-58 is
not available, check the end deflection of the

W lM m W valve stem in place with a dial geuge rigeed as
N shown in Fig. 3-549. Mawve the stem end in the
W W m directions (1) E) and determine whether replace-
ment Is necessary or nol, by refaring W thee

lHmiting valies,

Fig. 3-37
Valva guides
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deflection

Yalve stem end

TIPS /T UCKManUal SNuD. ConmYy
h (0. 0047in. )
0. 15mm
E
M 0. 0063in. )

Fig. 3-59

@Valve guide replacement;

Valve guides are shrink-fued. The method of

remavil and installation 15 as follows g

1) Using the guide rcmover { valve guide re
mover ydrive the valve gulde oul o remove
it from the top side of cylinderhead. After
driving the guide out,ream the guide hole
with 2 12 mm (0. 472 in. Yreamer (Special
tnol -valve guide reamer) o remove burrs,
making sure tha: the hole diameter aflter

reaming comes within this range:

Valve guide
hole disme-
ler

Inlet

Exhaust

12. 080-12. 018mm
(0. 4736-0. 4743in. )

=

e

Fig. 3-60
2 yHeal the cylinoer hesd uniformly 1o any-
where between 80T and 100°C C(176°F-
212"F ) so that the head will pot distort,
and drive the oversize guide into the hole
with the valve guide installer set (B . See

Fig. 3-61. De sure to carry oul this step

speedily 50 that all guldes will go Intc the

cylinder head in steady temperature state.
[ Valve guide cversize 0. 93mm (0, 00121n. ) |
Valve guide prtrusion 1 16, Smmt0, 649in. ) |

Valve guice length belh for INLET  and
EXHAUST ia the same. It 5 48 mm. |

3)Check all valve guides and, stems in place for
I. D and,if the cleerance reading indicates
tao small yream the guide L. D. with the reamer
i) as shown In Fig. 3-62.




https://truckmanual shub.com/ EAGIYE 64-2¢

ginspect egch valve for wear, bur or distortion
at it face and stem and 45 necessary, replace
it

¢ Measure (e thickness %) of velve hsac. If the
limit given fo this thickness is exceeded  the
valve must be replaced.
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Valve head thickness (2)

Standard Limb
pamme | M |EScsom)
0. 081-0. 047in. }

Exhaust | 0. "mm( 0. 027 5in. }

Jat

P e Fg.

ik

Fig. 363

@ Check the end face of each valve stem for
wear. This face meets the rocksr arm inter-
mittently in operation ,and might become con-
caved or otherwise irregular. As necessary,
smocthen the end face with an oil stone and ,
if this grinding remowes the end stock hy as
much as 0. 5 mm (0. 0196 in. }){as measured
Irom the original face] yreplace e valve.
Replacement valves have their stems ma-
chined to the follwowing diameter ranges.

- oS AT OCRTTIcT Ut S 0. COTT Y o ——

1f the limit in exoceaded ,do not attempt to correot
the stemg;

instead.

valve,

replace  the

Fig. 3-G4
Vaive saats

{ thosa found salsfactory W regsrd to stam

CAUTION
The valves te bo checked and serviced for
soaling width and contact pattern musi be

cleararcs in the guide and also *he requirements
stated n the preceding part titled YALVES.

6. 965-6. 980 mm

Iml&r
Srandard €8, 27420 $748in.

VALYE

F— 6. 955-6. 97 0mm

Exhaust
(0. 2735-0. 27 44in. )

@Seating contact width,

Produce a contact patiern on each valve in the
usual manner, namely, by givinz a uniform
coat of red-lead paste 1o the valve seat and by
rotatingly tapping the scat with the valve head.
The vahlve lapper (the ool used in valve lap-
ping) must be used.

The pattern produced on the seating face of th:
valve must be a continuous ring without am
break ,and the width iw) of the pattern must b
within the steted range.

9 Check cach valve for radial runout with a dinl
gauge and V" block ,as shown in Fig. 3-54.
The obhject of this check is 10 determine whether
the valve stom is concentric relative to the
head.

Limdt on walva head

. i
0. 03mm (0. 0012in. )

Standard  seating | oo
width revealsd by
contact pattern on
valve focs, (W

1. 3-1. 5mm
€0 0512.0. 0590in. )
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Fig. »66
g Vialve seal repair
A valve seatl not producing & uniform contact
with itz valve or showing a width (wof the
seating contact that is off the specilied range
must be repaired by regrinding or by cutting
and regrinding and finished by lapping .
1) EXHAUST VALVE SEAT; Use a special
valve seat culter to make three cuis in the arder
fllustrated in Fig. 3-68. Three cutters mmust be
used; the [irst for making the 15° angle, the
second for making the ¥5° angie and the |ast
for meking the 45° seat angle, The third cut (@
must be made (o produce the deslred seal width

.
Eeet width @ for ex- | 1, 3-1. Smm
haust valve scat (0. 0612-0. 05801, )

TpS. 7T IR T ST U, CoTTY

ENGINE BA-Z3

Fig. 3-£8 Valve seal ongles for exhaust

wolve seul

Z)INLET VALVE SEAT,
The cutting sequence is the same as for ex-
haust valve seais but the second angle differs,
as will be noted in Fig. 3-68.

1. 8 1. bmm
€0. 0612-0. 0690in. )

Seat width () for inlet
valve s=al

Fig. 5-69 Value seat angles for inlel valve

Seal
AIVALVE LAPPING, Lap the valve on the seat
in two steps, first with ¢ coarsesize lopping
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rompound applied o the face and the second
with a fine-siz¢ compound, each time using a
valve lapper according to the usual lapping

Fig. 3-70 Appiying lapping compound o
valoe foce

— 3
NOTES ;

@ After lapping, wips the compound off the
valve face and ssal, and produce a contact
pattarn with & red-lasd pasts. Check to Ds

| wrs conkact width and spacified pattern aras

must be resched.

(a}

Fig 3..71 Conlact patiern (W) uniform
in wiidth

Valve springs
@ Referring to the criteriondata given below,

chieck o be sure that cach spring is in sound
condition. free of any evidence of breakage or
wenkening. Remember, weakenad wvalve
springs can be the cause of chatter, not to
mention the possibiiicy of reducing the power

ouipur due 0 gas leakage caused by decrease

septing pressure.
wem | Sundand Lisnl -
Valve
spring 47. Tmm 46. Smm
free (1. BF Thin. ) {1. 8307in. )
longth
e [t s
gl : (52, 9ib/1. 5Tin.
I §Tin. ) 5Z. 9ib,/1. 6Tin. |

Fig. 3-T7J3 Checking the spring for preioad
@Spring squatcnces;

Uss & square and surface plate 10 check eacl
spring for squareness in terms of the clearanc:
(D4 Fig. B-T4,botween the end of valve sprin:
and the squere. Valve springs fuund to exhibil
a larger clearance than the limit muost be re-

placed.
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| Valve spring sguare

D Ome (0. D70Gn, )
nega (1) Hemit

(i

A noisy engine or an englne producing not o-
nough power 8 frequently dne to its camsheaft
cxcessively woarn or bent or bowed. The wear

could occur on Iis cams and journals.
#Uamshaft deflection.

Hold the camehaft between two cenier points,
es shoewn in Flg. 375, with a dial gauge
rigged up to measure its deflection. Replace the
camshaft if the amount of deflection so mea-
sured cxcesds the limit.

Camshaft deflectisn f0. 1 Dmim
1imir | O 03RS . )

@Cum wear,
Meaasure the height (I of each eam. If any of
the micrometer readiige taken 1| down to or

less than the Hmit, replace the camshell.

Cam haight (i Standard Limit

" 6. 152mm A6. 100mm
R (1. 42886, 3 | £1. 4212in. )

AR o sl 162mm 36, 100mm
S (1. $2733%in. ) | (1. 42128, )

g e s, 30Umm 33. DUUmm
mparivecAm | ey | €1, 280%. )

Fig. 3-76

& Thrust clearance,
Using a thickness geuge, measure this clear-
ance as shown in Fig. 3-77. &t the thrust
plate. If the limit is exceeded, replace thrusi
plate of canshafl.

feom | Standard Limbi
Thrust 0. 050-0. 150mm 0. 200mm
clearaince | 0. 0019-0. 02568in. ) (0, 0118in. )
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Fig. 3-77

@Journal wear,
Meaguire the journal diametar n two directions
at two places to obtain four readings on sach
journal (es shown in Flg. 80 ) gand check the
journal bores with a 1. D. dial gauge , as
shown in Fig. 1-79, producing four readings
on each, From these readings ,compute the ra-
dial clearance (camshaft journal clearance). it
the service limit is exceeded by any of the com-
puted radial clearances, replace the camshaft
and, as necessary, cylinder head. too.

https//tauckmanualshuh camal

Comshalt journad 8.

Jawrnal bore dis.

(ml44. 225 ~ 44. 250mm
(L 7411~1. 7421 1)

4. 300~44. 316 mm (1.
T441~ ). 7447 o)

B 44 778 ~ 4i. 75Dmm
(L Td11==1. 7421 )

44, 300 ~ 4d. 31 hmm ().
Tdll~1. TddTin)

&) 44, 025 - 44, 050mm
(1. TE82-1. 724An)

4. 10044, 116mm (1.
7362~ 1. THEA In)

@ 43 826 ~ 45, B50mm

43, 60D ~ 48. §18mm (1.
T283—1. TiBBin)

D43, 425-- 43, {5Dmm

(8] 43. 626 ~ 43. tb0mm
(1. T175-~1, T186in)

(1. T086-~~1. 7106in)

43, J0D~ 45, 716mn (1.
T2ls~1. 7Z10n )

3 EM~ 4. Elfmm ().
T126~1. T132%n)

leem Standard Limii )
Journal 0. 050-0. 09 lmm 0. 15mm
clearance {0. 0020-0. 0035in. ) (0. 0058in. »

Fig. 3-78

————




Cyfinder Biock
gFlatness of gasketed surfacs

By the sume method that |s prescribed for
checking the Flatriess of the gasketed surface of
the ¢ylinder head, check the top face of the
cylinder block for flatness and, {f the flatness
i found to exceed the limit, machine the face

with a surface grindsr.

0. 05mm ¢0. 0020in. )

Limit vn Tlatgess

Using a dial measure the diameter of each bore
in two directions, longitudinal and transverse,
&t three places, top,middle and bottom, as in-
dicated In Fig. 3-B2, to obtain a total of 6
readings. On the basis of these readings taken
on each bore, determine whether the maximum
difference in diametar batween any two bores
exceeds the limit. If the Umit, stated bolow, is
exceeded or if the bore wall Is badly scored or
burned, re-bore all eylinders to the next over-
size and use oversize pistons in engine reassem-

tlv.

0. 23mm (0. 0038in. )
(. 50mm{0. 0196in. )

Pietan ovearsize

ENRINF £4-37

ST/ raCRT e O SOt coTTY

CAUTION .

uniformity.

i any one of the four cylinders hes to be re-
bored, re-bore the four tc the same next
oversiza. Thiz is necessary for the ssks of

When replacing the pistons or installing oversize
pisluny, De sure thal the plsian-10-cylinder clear-
ance comes within the stated range,

Limi or difference in di-
Ameler befween ANy Two
exlinders

-

L. Ubmm (L D02 v, 3

Pistan=to-cvlindsr

clemrarnos

0. 040-0. 050mm
(C. 0016 0. 0020 in. )

Piston and pisten rings

@Piston diameter,
Piston-to-cylinder  cicarance,
ahave, is egual to the bore diameter minus the
piston diamcter, whith is 1o be measured by

mentioned
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measuring at the level of the piston in the di-
recticn transverse to piston pin axis,as shown

S/ rOCRTT O SO, CoTTY

widih and ring width to determine whether the
piston or the ring or both have to be replaced.

in Flg. 384. This Level ) from the skirt 1 e stancunl Limit
§1. 960-A1. 975mm elear- | yng | €0, 0012-0. 0027in. ) | (0. 0047in. )
Stardard arce —
| Piston di- (2. 4R05-2- 4900 ) nthe | 204 | 0. 02-0. 06mm 0. 1 0mm
amietar . €2 §60-52, 476mm | groove ring | (0. DOOB-0. 0023in. ) | (0. _ﬂ'iﬁ'ﬂlﬂ- )
{2. 4590-2. 4596in. )
== ' ” T T 1, 47-1. 49mm ]
TORTHE (0, 0578-0. 0586in. )
| Pision |
' 1. 47-1. d0mm
| ring 2adrisg | (0.0572-0. 0586in. )
thicknes — —}—— - —
' Ofrtng | 0. 45mm €0, 0177in. )
Ul A S
: T 1. 53-1. Gdmm
ol (0. 060G 0. IROBIn. )
Wine l_z; iy Si=1.53mm
e TR | (0. 0684-0, 0802in. )
width IO . "
7 o 2. 81-2. B%mm
Fig. 3-84 % | (0.1108 0. 1114in. )

@Inspect the outer surface of each cylinder for
evidence of burn and for scratch or groove

marks. Minor flaws can be removed by grind
ing with fine-grain sandpaper.

& De-carbon the plston  crown and ring
grooves ,using a soft-metal setaping 1ood.

part of the bore and holding it true and square ;
then use a thicknsss gauge to measure the gap.
If the gap measured exceeds the limit, replace
the ring.
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{ liw Srendard Limi
[H :: 1 0.15-0. 35mm 0. 7mm ) a k
i | m.usi—n.amm-._:-_"_r;u. 0276in. )
eed ol D. 30.0 G0emm . Rmm oyl
¥ lrng | €0.0118-0.0984n.) | €D.OTORIA. ) AR
— D —
¥
|
i
Fig. 5-88
@Big-end thrust clearance, @Connecting rod alignment;
Check the hig end of each connecting rod for Mount the connecting rod on the alizner to
thrus: clemrarce, with the rod fitted and con- check it for bow and twist and, if the limit is
necied to is crank pin in the normal manner. If exceeded , replace it
the clearance measured is found 1o excead the Lk o b 0, 05mm¢0. 0020Mn. )

limit, the connscting rod of the crankshaft,
whichever Is responsible for the excesslve clear-
ance, must be replaced.

Lirmit on rwist 0. | tmm <0. 003%n. )

'_I- Seardard Lislt @ Inspect the small end of each connecting rod
-l for wear and evidence of crack or any other
i . 16-0. 20mm 0. 30mm damage, paying particular attention fo the
(0. C035-0. 0078In. » | €0.0118in. ) condition of #ts bush. Check the pislon pin
— clearunce in the small end. Raplace the con-
1) Width of big and 21. 96-22. 00mm necting rod if fts small end s badly worn or
(0. 864-0- 886in. ) damaged or {f the clearance checked excesds
ZZ 10-22. | 5mm
the Lmit.
et (0. B70-0. AT 2in. ) —
leem Standard Limi¢ |
:’::"‘ 9. 003-0. 016mm 0. 05mm
| (0.0001-0. 0006in. ) | (0: 0020in. )
small cnd |
16. 003-16. 011mm
RS o0 €D. 6300-0. 6303in. )
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|5. 995-16. 000mm
(0. E297-0. 529%9in. )

Pistan Pin s

g, 3-890

@lnspect the bearing shells for signs of fusion,
pitting, burn or flaking and observe the con-
met patiern. Bearings found 1n defective codi-
tion through this inspection must be replaced.

CAUTION

Boaring shells are not meoant to e repeired by
scraping or grinding with sancpaper or by any
muchining. Tho remedy is to replace them.

#Urankpin-in- hn;tling clearance
Check this clearance by using fuse stock or,
preferably s PLASTIGAGE. Here' s how to use
PLASTIGAGE .

[) Prepare, by cutting, a length of PLASTI-
GAGE roughly equal to bearing widih and
place it axially on erankpin, gvaiding the sil
hole.

2IMake up the big end in the normal manner ,
with baaring shells in place and by tighten-
ing the cap to the specification.

NOTE .

MNever rotate crankshaft or tTum connecting rod
when s pece of PLASTIGAGE = in the radial
Cloar arncs.

Hearing cap tghten- 27. 4-31. 4N« M

ing targue

| Whan filting bearing cap Lo crenkpin , be sure lu
discrimnate batween its two ends, front and
FONT.

Fig. 3-91

3)Remove the ean, and measure the width of
flattened PLASTIGACE picee with  the
PLASTLGAGE envziope scale. This measure-
ment must be taken at the widest part.

(tem Stamcard Limk |
::'“""' 0. 020-0. 040mm | 0. 080mm

Bearing | o 0008-0. 0016in) €0, 003 1in. )
clearance | 3 s~ ELi At
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Fig. 3-52
4)1f the limit, indicated ahove 8 exceeded. re-

place the bearing. Re-grind the crankpin if

still excesded.
Dearing size | Crankpin diamoter
2 I 37. 98>-38. 000Dmm

(1. 4854-1. 4560in. )

37, 735-37. T80mm

0. 25-mm undersize
| SR RS | (1, 48G6-1, 466210 )

! . Bl.mm undsrsize 37. 485-37. 500mm

L &S

VWhere Uﬂﬂﬁil_z'l: bearings are used, the clear-
ance specification is zlightly lenient,

I 0. 020-0. 07 Dmun
":n+ Wnl'ﬂ- I}'E?Ln‘- J

Radinl clearancs for
undersize bearing

A

(1. 4760-1. 4768in. } |

Crankshaft

o Deflection ¢
Check the crankshaft for deflection, as shown
in Fig. 3-93,and if the dial gauge reading ex-
ceeds the limi:, repair or replacz the
crankshaft.

Limit on crenkshaft 0. 08mm
deflectian (0. 0023in. )

NOTE ;
Msasure the defleclion al the centsr journal.
Rotats the crankshaft slowly.

Fig. 3-93
@Crankshafr thrust play,
Measure this play with crankshaft sct in the
cvlinder block in the normal manner, tha is,
with the tkrust bearing fitted and the bearing
caps installed. Use a dial gauge to read the dis-
placement in axial (thrust) direction of the
erankshaft. If the limit s sxceeded, replace
the existing thrust bearing by the oversize ore.

Ttrm Standaré T
Crankshafi 0. 13-0. 2Emm 0. 35mm
tarust play |k (0. 6051-0. 01 10in. } | 0. O13Ein. )

f 1. . ieken- |
Stanierd
:_ (0. D98 4in. )
| Th:ﬂ:.::r Overstze 0, 1 25mm 2. 58 3imm
et 0. 0049in. ) (0. 1008n. )
Uniust Lessp- |
ing |
| Ovetsize 0. 250mm 2. 625mm
[ (0, 0098in, ) (0. 103%n. )
Tightenlng lorgue fur cap 43, 1~4TN + M
bolt

Tighten  tarque for the bolts securing the bear-
ing caps [s specified.
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tact pattern. Defective shells must be replaced.

: CAUTION,

‘i | As in the case of connecling-rod besrings, the |
. 3 jpurnal basring shells srs net mesnt to be
\.'E repeired by scraping or grinding with sandpaper |

or by any machining. |

@Journal-to-bearing clearance,;
Check this clearance Ly using fuse stock or,
preferably, PLASTIGAGE. The following
i method is based on the use of PLASTIGAGE
e 3-04 1)Cut the PLASTIGAGE stock to the reyuired
@Our-of round and taper (UNeven Wear). ! .
length (eqgual to the width of the bearing ). and

An unevenly worn crankshaft joumal or ) .
) E- place it axially on the journal, avoiding the oil
crankpin shows up as a difference in diameater had
e

&t & cross section or along fts length (or both ). ,
Z) Mounl the crankshaft ir the usual mannst,

Thizs difference, if any, i8 to ha determined . I th . cified
bearing ca t

from micrometer readings taken as shown in i 3 8 pe P
torque value., (It [s assumed that a PLASTI-

Fig. 3-95.
GAGE plece 13 pinched at each journal. ) Da

If any of the wournals or crankpins is badly
/ GAGE
damaged or if the amount of uneven wear in nat rotate the crankshaft when PLAST]

in.
the sense expiained above exceeds the limit, re- : . .
pait ( by re-grinding ) of repiace the | | BVeANE  orque | L 7M. M
crankshaft. [0 day Sutie o
|_I_.|;mi' An uneven wear | 0 0 lmm (0. DO04in. 3 CAUTION ,
“NOTE. - Each of the five bearing caps hes an arrow

merked on it. HBs sura to position ssch cap
with its arrew pointing te frent and snd to |
metch it to its journal. Remember , the four |
cyinders are nembered, 1,2, 3.and 4,es
countsd from front end. Ses Fig. 3-96.

Where juurnal or crankpin re-grinding s
naceasary . finish the diameleér to e ize
| recessary for the undersize bearing.

Fig. 3895

Crankihaft journal bearings

@ Inspect the bearing shells for signs of fusion,
pitting, burn or flaking and observe the con-

Fig. 395
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3)Remove the eape and take out tke PLASTI-
CAGE piccesa, which are now flattened. Dy
é dial, measure ta¢ width of the widast purt
of the picce, and determine whether the ra-
dial clearance checked (obtained from Lhe
PLASTIGAGE piece) is within the limit.

[ lem Sundand Ll

1 |

I::T | 0.020-0.040mm  D.08mm

|u "B (0. 0008-0. 0016in. 3 (0. 0D3TiA. )
| olenrance B

Fig. 2.87

4 )1f the limit is excooded, re-grind tac journals
10 the undersize and use the undersize bear-
ing. aof replace the bearing 1o contract the
play.

Bearing size

-

hmrli dinmoter
49. V8550, 000mm
{1.0670-1. DEB5In. )
49, 136-19. 750mm
(1. 9580-1. S5RBin. )
49. 485-49. 500mm
(1. 9482-1. 9488in. )

—

Stmndard

0. 25mm undersize

0. 50mm undealze

0. 020-0. 07 0mm
(fi. ODOE-N. OO2Tin. )

Radwm! clearunce for
undersize bearing

Flywhas!
@ Insp=ct the frictior surface — the surface in

rontact with elutch dise — for wear and dam-
age. Most of surface flaws, if any, can be re-
moved by simple machining. A badly damaged
flywhee] must be replaced.

ENGINE BA-22

L.CUINTY

gFarce runourt,
Check the [lywheel for face runout with a dial
Bauge, 43 shown In Fig. 3-98. Be sure that
the runout iz within the limit.

Limit on runout | 0. 2mm (0. D07 8in. )

Fig. 3-38

@Ring gear wolh wear,
Inspect the teeth for wesr and for svidenca of
erack , chipping or any other damage. Replace
the ring wear if it teeth are found in bad condi-
tion.

Ol senls

Carelully inspect the oil scals removed in disas-

sembly . examining the lip portion (1) of each oil

seal for wear and damage. Use of new oil seak

in reassembly is recommended.

Fig. 3-53

Timing belt end tring pulleys

Inspect the belt and pulleys for wear, cracks and
signs of failure. Replace them as necessary.
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| CAUTION,

@Do mot bend the boll. Koep eway cil and
water from tha beit. The belt must De keol
cloan.

@ The pulleys end belt temioner ,loe, must be
kapt clean and frea of oil and watar,

Fig. 3-100

Engine Reassembly

| NoOTE,

@Al parts to be used in reassambly munt ba

i perfoctly clean.

@0l the aliding and rubbing swurfeces of engine
party jat bafors using them in resssembly.
For the <il, uss SAE 20W/40 grade ,engine
ofl.

@ Have the Bquid pecking resdy for uses,
Armerobic bond QY 188/GY 230 specified for
the ligud. Use N wherever ity we i
spacified in arder to ansurs leak-free (ol and
watar yworkmanship of ressesmbly.

@Thera sre many running clearances. During
the coursa of angine reassembly,be sure to
check these clearances, one after snother,
as they form.

@ Gaskets, "0" rings and simiar seeling
members must be in perfect condition. For
these members, we replacement parts n

| . o -
: @Tightaning torcus is spacified for important

fastoners — bolts snd nuts in the main — af
the engine and other components. Use torque
wrenches and constaatly refer to the
spacified values.

@ Do not disregerd the match marks provided
on party. Some of tham are thosa given st
the time of dissssembly.

@ There are many sats of parts. Crankshaft
bearings , connpcting rods, pistons, elc, are
in combination sets. Do not disturd the
cembinations anc try to see that each part
goes back to where it came from.

TME"WM
This is a list-up of bolts and nuts tightening jobs
identified by parts to be secured;

What to tighien | N«M '
'Crankshaft bearing cap bolt TRNE
Connecting-1od bearing nut 27 4314
Crankshalt pulley bolt 49-58. 8
Fiywheel boit 38. 2-44.1
Cylinger nead boll || 53. 9-58. &
| Spark plug . 19. 4-20. 4
| Camshaft pulley bolt 49-58. 8
Valve adusting nut 14.7-10. 8
Oil grain plug 19, 8-24. 5 '
Ofl pan securing bolt 3. 82-4.9
Ol titer ! 9. 0-14.7
©il filter stand | 19.8-24.§
Ol pressure unit 11.78-14.7
Timing bell cover boli .00 02 |

Engine reassembly is the reverse of engine disas-
sembly as far as scquencs is concerned, but there
Ere many reassembling steps that imvolve mca-
sures necessary for restoring the engine As close
to the [actory-assembled condition as possible.
Only those steps will be dealt with.

Crankshaft

Be sure 1o of! ¢rankshaft journal bearings as
shown
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Fig. 3101
Thrust bearings for the crankshaft cre en item
prue o escape Lhe serviceman® s attention; be
cateful not to leave tham out, Thess bearings go
into place with thelr oll groove side facing the

Fill. B‘EEI

Fig. 3-103
When fitting crankshaft bearing caps to journals
gfter setting the crankshaf! in plice, be sire to
paint the arrow mark {(on each cap) t¢ fremt

TS, T ORI T aT SO, COTTY

side. Fit them sequentially in the escending or-
dery 142,344 and 5, slaring from front
(pulley ) side.
Tlightening terque 42, 1-47TN-M) 4. &-4. Bkz-m |
for bepring cap bloks | (81, 5-34. Elb-ft)
Oradual and uniform dghtening is impormnt for
hearing cap boits. Make sure that the five caps
became tight equally and uniformly progressively
o the stated torque value.

r— — —

NOTE ;
Afiar lightaning cap belts, check to ha sure
that crankshaft rotates smeathly when turned

Fig 3-104
O seal housing

This housing cemands new gaskel, do not reuss
the gasket removed in disassembly. Aftsr bolting
the housing to the block, the gasket edges might
bulze out; if so, cut off the edges to make the
pirt seam fiat and smoocth; use a sharp knife.
After culting, epply GY 108 bund as shown.

NOTE,
Just pafore mounting the housing, ol the lip
portion of the ofl ssal
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Fig. 3-106

Ol pump

The gasket for oil pump case must be new. Agin

the case of oil seal housing, cut off the gasket

edges with 4 knife 1o smoothen the jolm s=am.
Bofore fitting the pump cese, of the of sesl

Fig. 3-10
After cutting the gasket cdges, apply GY168

TIPS, TIUTUCKTT m O COrTr

Fig. 3-108
POSITION OF FISTUON HELATIVE TO COb -
NECTING ROD,; The arrow (1) on the crown
paints 1o front (pulley ) side, and e ol bole §9
cames an inlet port side. See Fig. 3-109,

o — ——

NOTE;
Belore piming pinion to connacling rod, ol the
small end and pin "eles.

Hear wige 1 Frora sila

Fig. 3-108

Before fitting rings 1o plstoa, check to be sule
that firet ring has RN mark and second ring IR
mark. After mounting the thres rings, distribuie
theit end gaps as iluswated in Fig. 3-110. Re-
member, the marked side of each ring (st and
2nd) comes on top side.
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TRCpS. 7T UCRITaN U S U, COTTY

Fred ring. gap

e
Ist ring gap Uil ring rad gap

Fig. 3-110

Use of the piston ring compressnr (A , Fig. 3-

111, is mandatory in inscrting pistens into

cylinder block. Using this compressor (A) , feed

the piston and eonnecting rod combination into

the bore from the upper side of cylinder block.

Pay auwention to these reminders;

gPoint the pision crown arrow o front side.

@Be aure that the number (marked on the crown
at the tme of disassembly ailies with the cylin-
der number.

gLliberally oil the big-end bearings befure fitting
them o crankpins.

@ (il the hore just befare feeding In the piston.

CAUTION

As the paton and commecting rod combinatien
goes into the bore, the rod might hitch onto
the cylinder wall or crenk journal. In such s
case, do not attempt to force pleton in. K any
hitch is felt, ook ito under crankshaft to cloar
the wall for the rod.

Fig. 3-112

Connacting rads

Two swoppers (1) (@ ,Fig. 4-1138 ond 114, de-
termine the position of bearing. At the tme of
installing these caps, be sure to loeate stopper (1)
of cap in the direction of stopper @),

Fig. 3-113%
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Fig. 3-114

Adfter fitting all four big-end bearing capa, start

tightening them unifarmly, being sure to equa- Fig. 3-116

lize tghtness betweoen right and left on each cap. O pump stramer

The sequence hers |8 similar to that for Eear in mind that “O” ring (1) is often Torgotte:
crankshalt bearing caps. and left out in reassembly. Abscnce of this cingg

Tightening torque —| defeats the purpose served by the sirginer.
. s 27, 4-31. 9N - M L2 S

for big-end caps J

T

AFter fitting the cil pan o the block, ron in sa-
. curing bolie and etart tightening at the centar,

Fig. 3-115
: move wrench outward, tightening one balt at £

| NOTE, [
Aftar instaling crankshaft and pistons,
eonnacting rod asay as above, doubis-check to I

Lime.

be sura that the arrows an piston crowme ars sl
puirting to pulley (front) swe.
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Fig. $-118 T

Fiywhasl §EfINS e vanve

The firat step of flywheel installation’is to check [ | [ 1]
o

10 be sure that locating pin (1) is studded in the A =

erankshaft. The next sep s to fill up the pocket L.

between Input shaft bearing and oil s=al (&) with E.'E_ N

reass. Make ki et 602 ] w | ™

K e this pock a5 full B ] 0
R

L

rFig. 3-121

Fig. 3115
Cylbnelar haned
Qil wvalve stems before inssrting them inio
guides,

CAUTION ;
Be wra to distinguish betwsan inlst valves snd
oxhourt velves. The difference ia in diameter
and marking. Refer to the smbosssd marks,

Each valve spring has tap end (1arge-pitch end)
and botiom end (small-pitch end). Be sure 1o
pusition the springs in place so that their bottom
onds come on boltom side.

Fig. 3-122

T fit valve colters to the groove provided on the
end portian of cach valve stem, be sure to use
the valve lifter compress the valve spring with
this !i’ter and mcount the cottor pieces, as siown
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At the time of installing the cylinder head, be
sure (o position the head gasket correctly on the
eylinder block. "TOP" mark ([),provided on the
gasket, comes on top side; "IN"mark (2) comes
on intet manifold side and “EX"mark (2) comes
on exhaust side.

“ P ——— Rf—

i [ W— et i, 1% it

i 1 O T ' ' i

- e - "-"-T"H.\- L] = =

f \‘ J'_I.n""' 1"':}_.{!" 1‘::'!%; ﬁn
Hw! | | _| ;I : Fl'ﬂ'ﬂ
igef N\ 4 A\ N P

i ""-._____.-;.I "'::";'.___5. ?._%I‘"i‘; _...’-_rf" Il\"._m

L }.u--—.,‘--'\-'L f-__"-_-':,’ﬁhr ;:r’ ||

Fig. 3-123 (3) Locating pins

‘The position the cylinder head takes on the block
is but one, which is shown in Fig. 3-126. When
plecing the head on the block, be sure that it is
correctly oriented: It is the clue that the inlet
ports (4) should be nt the same side of the gasket

marked "IN®.

Fig. 3-120

The tightening seguence for cylinder head bolts 18
ndicated in the photo. Tighten the bolts in thet
sequence lo the specified torque valuc,

e e —

fi
Tightenlng  teque  f0f| oy 0.50.6N . M
cylinder heed bolts

Fig. 3-127
Camahaft

The camshaft goes into cylinder head from frot
gide. Bafore inserting it, Deé sure o oil I8 joul-
nals,
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Fig. 3-104

Be eareful not 1o leave cut the thrust piare (D
gnd turn the shaft by hand o be surc it rotates
smonthiy.

——— - = = —_ —_ - — ——

Bafors instaling the rocker-arm shaft on the
hoad , ko sure to locate the crankshatt keyway
(@) In the 80"~ 100" angular range, as shown in
Fig. 3-130.

This crankshalt position i necessary because,
I Its keyway is in any other anguar position, |
sorme values will touch piston crowns, possibly
1mhmwﬁhﬁn!pﬂmum:.
Keep cramkshaft in that anguler pesition unti
the job of adjmting the timing belt tension is
| compiated.

- e —— ——

[NGIKE EA-41

Fig. 3-130

‘he two rocker-arm shafts are idenuceal , there
being no need to distinguish between the two.
However, each shaflt iakes bul onc position in

place. See Fig. 3-131.
@On the inlet side, the stepped end (3) comes on

front side.
@ On the exhaust side, the stepyed and 1) comes

on rear sice.
|-m=
[ﬂi rockos arm chafts just Befers instaling
| them.

S i S i
.j;‘l Imian vatva side
I-F- = e e ——— _l
| Ch & i
s R 0 ey )
Focenin ahlle
- : . e e .
| ¢ o , @ o/)
- . . | . e ......l‘:,
Eshine, 31 whlve ude e
)
Fig. 3-131
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Fig. 3-152 1 Fig. 3-134

As to the positions of rocker arms and springs on Cylindor -hoad front side cese

each rocker-arm shaft on INLET, rocker-arin = Two bolts () fur securing the front side casc b

spring s in front side, rocker-arm is in rear side cylinder head. Fig. 3-135. nead 10 appl

or EXHAUST, it is in reverse, refer to Fig. 3 GY 230, because the bolt holes for the twe extend

133. “Front side” s meant by “1%; “roar side® inw the interfor of cylinder head.

by 27,

———
NOTE,

When instaling rocker-arm shafts, be sure to |
have velve adjusting screws loosened Rully but
do not remove them.

Fig. 3-135

Crankshaft timing belt guide

This guide takes its position on crankshaft ar
shown (n Fig. 3-136. Remember, one side ol
this guide faces the cylinder block and the otha
side faces the timing belt pulley.

SUSGES - Ly

Fig. 3-138
Watar inlat pipe

The angle that this pipe takes In place is impor-
ant. When installing it, be sure to angle it as
shown in Fig. 3-134.



ENJINE BR-41

TIPS TRl el SHuD.Cony

Fig. 3-136

Camshaft timing balt pullay
One side of this pulley has a punch mark (1) as
the reference for correcily positioning [t on the
camshaft. Fit the pullsy to camshaft, hringing
the punch-marked-side to far side and locating
the mark (1) &t the keyway @ provided in
eamshaft.

| |

| CAUTION ;

| Before instaling the pulley as sbove,check to
| be swrs that crankshatt keyway () is m the
20*—100° renge, =s shown in Fig. 3-137.

Fig. 3-137

Timing belt (valve timing scjustmant)

A certain sequence must be followed installing

tae timing belt., Here's the sequencs,

1JFut the tensioner and the spring togethar he-
fore installing them as ons to the timing belt

cover. Tighten the bol: and the nut 1o the ex-
tent that the tensioner can be moved by hand
easily.

L]

NOTE . |
H&munﬁuﬂﬁ-hu]ﬂ,-ﬂ'nnhl
bosen sach lock nut and then each 'ﬂl'ﬂl
claaranca sdjusting seraw so that the camshafd
and the pullay can rotate fresly. il

Fig. 3- 138

2) Camshaft timing belt pulley has another
punch-mark @), which is located on the ra-
dial line passing through the punch-mark (1)
mentioned above. Now, bming bell inside
cover has an embossed mark B , Tuwn
camshaft timing belt pulley to the positicn
where mark (3) meets mark (35,

8)The inside cover has mnother embossed mark
). Turn crankshaft to mateh keyway ()
of crankshaft timing belt pulley to mark &,

B o
L
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| NOTE,

e Apoly THREAD LOCKCEMENT GSUPER
1 GYZ30 Ansercbic bond T the screw part |
| of the tantioner balt.
i @ Make sure to tighten the bolt first and then
I the mut.

= ] —— Fe o — ===

[ e e—— e 1= 1 RO i o 2

siganering NeM | kgm It
| torqoc For ten-

| ioner bolt and

16~2311.58~2.3) 11.0~16. 5

: - N A L B
Fig. 2-140 e - R . | —
4)You now have the two pulieys correctly relal e e -
ed 10 cach other in angular sense. Under this | CAUTION.
condition, put on the liming beit in such a Aftsr seiting tho belt tensioner, fturn
way that portion of balt indicatsd as (7) is free | crankshaft 7 rotaticns In clockwise direction to
of any slack. wa f marks (1) @ (5 (1) snd cranksheft

keyway (@) locets themsolves on the seme
straight Ene. I they do not lime up straight,
tha foragoing procadura must ba repsaled Lo
setiaty this requiremant.

Fig., 3141

5)After putting the belt, hook the spring on the
bracket as shown in Fig. J-142. The spring.
with its own tension, adusts ihe bell Tension
to the specified value
Raotate the crankshaft clockwise fully twice Fig. 3-142
and tighten the bolt and the nut to the speci- 6)Check to be surc that the tension is within the
fied torgque, after being sure the two pulleys specified range when pushing the belt at the

mid point betwean camshaft and crankshaft,

arc synchronouns.

Timing belt 5. 5-6. 5mm |
vension “L" { 0. 22-0. 26in. )
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1, lutely necessary to check cach valve clearance
: and set it 1o the specification, as expiained

h Y
3 .H'x_ ¢ \@ j above , upon engine reassembly.
T, . - - —— — s :
. M - 1

CAUTION . |
When checking the valve clearance, be sure
that tha rocker -rmm:uunu-r.murti
cam (end cortacts tho base circle of the
m}ﬁchnnurnhhmhnﬂl
the arm (s riding on the cam. Bﬁchh:tl'ﬁninl
for sach valve. |

Fig. 3-142-1

7) After adjusting the belt tension within the
specificd range, adjust sach valve clearance
to the specified value,

Valve clearence adpjstment

The method of valve clearance adjustment iz ac- | ]I !
complished by means of adusting screw 3). Nu: T~ Mo 2 Crimder valves
(@Ms for locking the screw. Llse a feeler (thick- \\ J Teady hnb;:
ness ) gauge ic measurc the cleasznce bolweoen \ Mol Cylinder valves seaay o /
serew (H) and stem () when the rocker arm arc Rx‘:?“‘" Hf‘:,//
contacts the base circle of the cam. o Rt v
a

Valve clearance Intake 0. 15 0. 18smm | Fig. 5144

specificazion (when €0, 605-0. 00Tin, ) Distributor gear case

— shas i | Bolts (@ are for scouring this distributar seat to

the cviinder block. When installing the casc, be
sure to gpply Anaerobic bond QY168 10 the
threads of these Balts.

TR
Lo L = |
L |.. ' T

o

1

Fig. 3-143
I the engine hos been disassembled, it is obso- Fig. 3- 145
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Distributor

The distributor takes is mountsd position cor-
rectly anly when it i@ inserted into the distribuior
seatl under & specific condition. The condition is
this: Turn over crankshaft to locate the piston at
B.T.D.C 10° (No. | Piston being compres-
slen stroke )y and insert the disiributer inte the
distributor s=at, with center (Z) of distributor ro
tor lined up with embossed mark 3 of distribu-

tor housing, as shown in Fig. 3-]46.
s e ——

NOTE .
For the checking and adjusting staps on ignition
timing . refer to the saction dealing with the
Li[lﬁnu':tmm

CAUTION ;
Where the distributor soal has heen removed,
it Is necessary to Ml in G0 ec (2. 05/2. 11
US/Imp oz )of sngine oil after ra-instatfing the
gear case.

Peour this much oll in through the distributor mo-
unting hols. The gear could develsp trouble if
ths step is ignorec.

- ——

prm— - e

The water pump drive belt, by which the alter-
nator boo ks driven, must be tensioned o the
specification After Ihe alternalor is instalied.
Check the tension &t the middle point of the bel:
botween water pump pulley and alternator pul-

ley. To vary the sention for adjustment , displacs
the aliernaior in place.

M B b e ———— i — e ——— i e m —

10-15mmo0. 4-1n fin. )
onder | Dkg (22, Bb) |
thumb presury

Crve Bt ieasion (0n
terms of el deflectpn
ns shown )

rig. 3-147

Chutch

Al the time of bolting the clutch cover afier
mounting the cluteh disc, the disc must be turned
up and centered. Carry oul this ceéntering job

Fig. 3-148

Engine Inspection and Adjustments

Fon bell

Adjust the beit (ension a8 ocutlinegd in the sschion
for ENGINE COOLING SYSTEM.

Distributor point gap



The method of adjusting the contact point gap is
described in the section for IGNITION SYS-
TEM.

ignition timing
Refer to IGNITION TIMING.

Cerourator
Adpstments to be made are detalled in CARBU

RETOR.

Velve clearance

! Vtlve  eclesrance Intake B I
2 A ; =0. | Bmm l
I,m} Evhiaust ’ (0. 005-0. 007in. | |

To check and adjust vilve clearance wlm the en-
gine mounted in place, that is, secured to the
chasgis, be sure to remove the eylinder head cov-
e, %0 lhat you can take a good lock a1 rocker
arms and camshaft. Remembar, a eclearance
reeding [ moaningful only when it is taken with
the rocker arm clear of and not riding on the

3- 148 Adjusting valve clearance

Fig.

ERGIVE BA-1?

ST trockTTTrTOR SOt oTTY - -

Fig. 3-150 Measuring wnlaw clearanece
Timing bolt

This belt is an expendeble item. Periodicaily.
ingpect it for breakage, cracks, wear and clean
liness. If it is badly dirtisd with greasy malier or
otherwise dameged. replace n:.

= —e e

———

NOTE, .

I Inspect the bolt for any damage or wesr while
mowing It by turning the crankshaft clockwise.

I

|¢"_‘_J. 3 .
X L
_"‘i‘aj;tﬁfe&h- ;

3151

Oil pump discharge pressurs measursmsnt

T'ne method of pressure measurement & ouvtiined
in the section for ENGINE LUBRICATION.

Fig.

Compression pressure measur ament

Chieck the compression pressure on all four eylin-
ders, as follows;

1 YRemove all spark plugs,

2) Install the compression gauge (A (09915
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G487 0) an oné of the cylinders, making the 2)Install the vacuum gauge (1 on the manifal

connestion parfectly air-tight. ag thown in Fig. 3-!55. Install an engin«
3) Discngage the cluich (1o lighten slarting load tachometer.

on engine ), and depress the acreleratar all the A)Run the engine at the specified idling speed

way to make the throttle full-open. and, under this running condition, read the
4)Crank the englne with the swiarter motor , and vacuum gauge. The vacuum should be no

read the highest pressure on the compression lower than 40 em Hg (15. 7in. Hg).

EAugs. A |low vacuum reading me<ans that any combina-
3y Carry out the sters 2)through 4) on each tion of the following maleonditions is the cause,

eylindsr to obtain four readings. which must be corrccted before releasing the ma

Compression preasurs chine 10 the customer .

Sordard | Limid __ Differsies (a) Leaky cylinder head gasket

Hobadiat | siice | ;::}w‘;:’ﬁm (b) Leaky inlet manifold gasket

(1A% Epe’ | o i - (c) Leaky valves

T MLWPR. e 300 frein| | hebaeen ARy T

FB00r fovin J R idaa (d) Weakened valve sprirgs
S se— : (e) Maladjusied valve clearance

NOTE, Cr) Valve timing ont of adjustment

There is some frouvble in the engine when the (g) lgnition mistimed

comprassion pressurs Is aot higher than the () Carbuselor hnproperly wdjusnel
| hmit. Refer tn TROUBLE.SHOOTING GUIDE for | | e S T e —

posaible couses, ; | NOTE,

____I . Should the indicating hand of the vacuum gsuge

" oacillate vielently, turn the adjusting nut (€ 1o
steady it.

i

el - B St

Stendard vate- e Hig
um Over( I7. Tin. Hg)

S0 min (Take
vaculum rending at
this spead. )

The vacuum that develaps in the intnke line iz a

kood indicalor of the condition of the engine. [t

iz for this reason that the vacoum iz messured.

The measuring procedure is as follows;

1)Run the engine antll lis coolant tamperature
rises to a level between 75°C and B50C ( 1670
F-185°F). Fig. 3-153




Engme ol

Refer to the section for ENGINE LUBRICA-
TION.

Engine ol filter

The metrods of checking and servicing the ol
filler are ouilined under ENGINE LUBRICA

TION.

Engine coclent

I'his subjeet 18 covered in the section for EN-
GINE COOLING SYSTEM.

Exhaust line and mufflor

Inspoct cach cxhaust lire connccton for tight-
ness, and examune the muffier and other parss
for evidence of brezkage and leakage of gases.
Repair or repiace defective pacts, if any.

el v e 1Y ! SN T

-
s e e P e o IR
.,:!_‘??E-._I.LI 1=

Crankcase vandlation hose

https://truckmanual shub.com/
= ——————

ENGINE BA. 43

lnspect this hose for cracks and esvidence of
Lirezkage and, as necessgry , replace [t, Cliecs to
be sure that the hose correction is tight.

Fig. 3-155
Cli fller cap
The eap has a packing. Re sire hat the packing
is in good econditior, frec of ony damage and
signs of detericration, and is tght in place. & i
replaceable.
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Engine Lubrication

Descriptian

The cil pump for pressure-fecding lubrication oll to the running parts of the engine is of an inlerna
goar type, in which an outer ring-lixe gear is Internally meshed with an inner gear , there belng & sepa
rating crescent-like stator betwean the twa. The pump is monnted on the front end of the engine, and i
driven by the crankshaft.

DNl Circuit

The ail pump Llif:s oil through the strainst and discherges it under presure, foreing the oil through the
oil filter. The flwered ofl flows into two paths ingide the cylinder block. In one path, ol reaches ihe
crankshaft journal bearings and hig-end hearings on erankpins. Same of thig oil goes ra the eonnecting.
rod small ends and lubricates piston pins there and also the walls of cylinder bores.

In the other pathy ofl goes up to the cylinder hesd through the camshafl cenler journal and enters U
intemal nilwayz of rncker 2rm ghafts o lubmicate the sliding parts of these shafts and also other four
journals of the camshaft.

An oil relief valve is provided on (he oil pump, This vaive slarts relieving oil pressure when the pres-
qure comes aover about 4. hkg/em (64, Opsl). Relieved oil flows back o the okl pan.

ECTINC
BIG END
CAMSHAFT
LIouRNAr #5
= I
DISTRIBUTOR
CYLINDER BLOCK GEAR CASE
OIL H '
) " CAMSHAFT
|_ oL FILTER BY-PASS VALV CENTER HOLE|

QIL PUMP RELIEF VALVE

UIL STHAINEH

Fig. 3-I57
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0l pump disassenbly Nl pump inspection
Remove oil pump geer plate. Radial cleargnce berween nnar gear and crescen-
.
Stannstd ¢. 60-0. B0rm
L0, D236-1, 3] bin. )
Fig, 3-158
Take out inner gear.
Fig 3-16.
Radial clearance between outer gear and cres-
ccnt.
: g C. 25-0. {Omm
iy (0. 0098 0. D167in. )
Fig. 3-153 y
Teke cut outer gear. e

Fig. 3-162
Radial clearance between ouler gear and puing
Case.,

Limit U, dmmd L 011 8in. )

Fig 3- 160
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Fig. 3-183
Sida cleerance;

Using a siralghiedge, determive lbe side clear-
ance in terms of the thickness gauge reading 1ak-
cn between siraight edge and gear, as chown in
Fig. 3-164.

. —

= e ———

Limit on sida . 17mm ‘

clearanse (0. MOETin. )

= AiE

Fig. 3164

Ol purmp reasssmbly

Have all disessembled parts wasted clean, and

rebufld the pump o mest sach of the following

requirements .

@ Outer gear has a punch mark (I). Fit outer
gear into the pamp case, with this punch
marked side coming on plate side.

Fig. 3-165

@ Use a new gasket when fiming the ofl pump
case to the cylinder block. The edge of the gask 1
might bulge outy if it does, cut the bulge o™
with a sharp knife, making the edge smooih ard
flush with the end face of the pump case, ard
apply Anaerobic bond QY168 to the cul edge.

MOTE,
' Baefore fitling the punyp case ,oil the ol seal lip.

Fig. 3-166
g@Iinstallation of crankshaft timing bell pulley an i

timing belt musd be carried out in strict conlor
ity to the special instructions given for engin:
reassembly .
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| cAUTION,

Strict sdherence tv the special imtructions is
| aasential, for an impraparly instalied pulley and |
| timing belt prevents the engine from operating

| as designed.

il filter servicing

Al intervals stat=d bLelow, replace the ol [Hiter
element. The slement mast be rapiaced nar anhy
periodicelly but also whonever it is found dirty.

=

Initiz] replacement ' Afrer | ,000km i
| te be made [ 52, 2miles
]

Replace i iniervaly Ev=ry 10, 000km
ol ; | (6215mlles)

_'l."a'-'-'.l.'l. 7 5 i = llr =" |. Iﬁl & A -

Fig. 3-167 Oil filler nrench (A (03915
47310)

Okl pump strainar servicing

Inspect the strainer perlodicglly and, as neces-
sary, clean it by washing to remove dirty mat-
lery clugging ils screcn.

Checking the ol pressure

When the =ngine @ idling, nol w mention fasi
running . the ofl pressure light shouald remain
complotely off jif not, it is a cause for checking
the oll pressure in the following manner,

1)Be gsure that engine oil is up 1o level in the oil

ENCIRE §A-53

pan. Refl] the oil pan,as necesséry, o raise
the oil to and abova " .OWY [ine an the level
gnugs. Be sure,ioo,that the ail filter i3 clean
and that the oll pump strainer is not clogeed.
Check 1o be gure that there |5 no il leakage
froue any part of the engine,

2IRemove the oil pressure unit, which is mount-
ed on that side of the cylinder block where the
oil filter is located. inte the vacaled threaded
hole, screw the pressure gauge connection 1o
inswsil the grage.

Fig. 3- 158

3)Start up the engine and idie it until the coolant
temperature rises to a level between 75'and
85T { 167°-185°F ). AL this wEmperature,
raise engine speed to 3, D00 r/min and read
the pressure gauge indication.

Ofl pressare | & D ShgSoan' (42, C0-63. 93pal )
specification | AT 30001/ min (rpm)

if the pressure read is not up to the specification .
the ol pump must be checked.

CAUTION ;

When ra-instaling the oil pressure un't ,be sure
to wrap its scrow threads with s sealing tepa.
Tighten the unit to s torgae value of 1. 2 %o |.

Skg-m (9, 0-10. 5e-r).
- -

Engine cil servicing
For the erngine ofl, wuse API QE Grade
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SAEIOW40 engme oil.  Each oil change requires the
following amount of oil;

Pertodical oll changy 1L

T T

Filing up aftet engine overhauling 350

0l foval,

Refill the engine oil whenever necessary, in or-
der fo maintain the oil surface between “LOW"
and "FULL"[ines on the oil level gauge,

()

i

}:‘
/

Loviel [/
line /
. Full lewel
-

Fig, 3-163 Ol level gauge
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Description

The carbureior ,serving all four cylinders, Is of a harizontal-draft Solex type ,composed of the follow ing

Fig. 4-1
Carburetor Speciflications
Iem Specillcation
Verturd diameter 25mm (0. 384in. )
Main jet 2100
Main air hole %1
Slow jet #52.5
Slow air .h‘ I E
Carburetor Operation
Float chamber

The float chamber with i3 needlz valve is a vessel receiving the Moel fram the Fuel pump and holding #
up to a certain constant level. The float responds to the up-and-down movement of fue. surface and a>

fuates the needle valve,
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Shw spsed mixture

Referring to Fig. 4-2, fuel flows out of the float chamber through main jet and reaches slow jet. Slow
air jet admits air, metering this air and sends it to the inlet side of slow jet , which meters this mixture of
fuel and air into the slow circuit terminating at idle port and bypass port.

During idling ,the slow spesd mixture (coming fram slow jet)is sprayed ont mainly from idle port and
becomes mixed with the air flowing into the main bore. Thus, the air-fuel mixture can be made richer
of leaner by re-setting idle adjusting screw in loosening or tightening direction, respectively,in that or-
der.

High speed mixture

Two circuits come into operation for producing the high speed mixture. One cireuit bagins with main
el,which meters out fuel from the float cliamber. This fuel is mixed with the air meteringly admitted
by main air hola; this mixing is effected in emulsion tube. The emulkified mixture is than sprayed out
inte the venturi from main blzed pipe,

The other circuit goes into service when the manifold vacuum falls to move the dizphragm in the en-
richment devies on the earburstor body. As the diaphragm so moves , the valve above it apens to let out
fuel through the hole provided in the chamber. Errichment jet meters out this fuel and sends it to emul-
ston 1ube, from which it flows into main bleed pipe and i3 sprayed (nto the venmrl,

Accoloretion power system
The main device of this system is an accelerating pump for making the carburetor respond without de-

lay to the accelerator padal depressed abruptly while the engine is running in its low speed range or is
idling. The actuating lever of this pump is linked to the throttle shaft so that,as throttle valve opens
quickly , the pump lever pushes up the diaphragm ,theredy closing suction ball valve and opening dis-
charge ball valve. Consequently ,the fuel in the pump ie forced cut of pump nozzle into the venturi.

Others

A fuel return circuit & provided in this carburetor in order to avoid"vapar locking™of fuel. How" vapor
bocking "is avoided will be explained - When the fuel level rises in the float chamber, its float valve clos-
es; and ,as the level falls, the valve opens. With the valve closed,the incoming fuel (deliversd under
pressure by the pump)finds its way through the sidewise hole provided in the top part of the float valve
anchorlng point and flows throuth the passage drilled cut through the float chamber wall and provided
in the section under the acceleration pump to the fuel tank filler. Thie arrangement allows the fue]
pump to keep on delivering fuel. For this renson,the incoming fuel for the float chamber is always
“cold"and cools the float chamber und acceleration-pump chamber by flowing pest (ts chamber ,thereby
suppressing the eonditions leading ta vapor locking,
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Inspecting and Adjusting cirmrdudiade
A clogzed slow jet 5 usually responsible for er
Jots ratic engine idling. Erratic engine operation i

Wash the jets clean. Wash the holes in which jets the medium and high-speed ranges and durin;
ive jocaved .and clear each hole by directing com- acceleration is nften accounted for by 3 elogge
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condition of main jet,main air hols or hole con-
strietions in the carburetcr body.

Fig. 4-3

Needle valve

The conical tip of neadle valve is subject 1o ‘wear
as this tip seats and unseats in the normal opera-
tion of the neadle valve. When the nesdle valve
is in elosed condition , this tip is pushed against
the scat by the float.

Inspect the conical tp and seat for ovidence of
clogging. As nacessary , remove the ssat and wash
it clean. A worn needle , illustreted in Fiz, 4-4,
must be replaced. Remember,a clogged or poorly
seating needle valve iz usually aecountabls for
“overflow™

Fig. 4+-4

Choke valve

Check to be sure that, when the choke hnob s
pulled out all the way,tha shaft of choke valve
in the carburetor will rotats,and that, when the
knob is pushed in , the shaft will rowate back w

ariginal position.

Fully)

Fig. 4+ 6Choke valve (with knob pushed in
Juliy)

Accalerator and choke cablea

Inspeci these cables [or wear and tear;and check
ts he sure that each cable connection is in sound
condition. Do not hegitate to replace a cefective
cable or other part; when Installing a replacement
cable, tighten the connections good and hard.
INOTE ;

Install the chols cable to the carburstor body with
the choke knob pulled cut about 7 mm( 0. 27in). I
this & not done, the choke valve may not return
completely to the ariginal position.
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Fusl hows
Inspect the hose for cracks and signa of break

age,and replace it as necessary. Examine it for
gigns cof leakage,ioo. Re sure that the hose is free
of any leak and that [t connections are tight.

5.

Fusl tank cep
This cap is litted with a rubber packing. Be sure
that the packing is in good conditon and thal the
cap in place is tight and ieak-free.

. -"‘-:"F.?,"-IF..-!"*\ i
] . el

Tt /AT OCRTTTeT U S TUD. COTTY

i spéed and idle mixturs adjstment

NOTE,
\_ﬂnﬁm artarnal tachomatar. |
As preliminary steps ,chack to be swre that;
« Coolant temperature is approximately H2TC
(180F ).
» Choke valve is in the full-open position.
= All secessories (wipers, heater lights, etc. are
out of service.
s The ignition timing is within specification.
« The air cleaner has been properly installed and
is in pood condition.
|lhe spesc and idie mixture adpmtmaent
Adjus: jdle speed by repositioning the idle speed
adjusting screw(]), making sure the engine bdles
steady a1t 900 r/min (rpm) 2 50r/min(rpm).
Ile mixture adjusting screw () generally needs
no adjustment. However, when the adjusting
scrow ia removed to overhaul the carbutetor, ad-
justment is necessary as follows
Tighter idle mixture adjusting screw & fully
and jgradually untightening it,set the screw nt »
position where the ¢ngine speed is the highest
(hest idle). Then ,readjust the engine idling speed
to 000 r/min (rpm) with idle speed adjusting
screw (1).
CAUTION
* Wher cars sre weed In countriea where
sxhaust gas reguiations are in force, chack
the exchaust gues with an sxhaurt ges tester.
i ges excesds the vakm specified in the
ragulations , adjust the idle mixturs adiusting

. |

For Furopesn market, adjust the screw (@ with

special 100l
For other market,adjust the screw (2) with plain
gerewdriver.

= —

Bogian WEig et e 800 | 50¢ /min (rpm)
fcation i
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2.3 Engine elcctronic control system -« -ccceeeiaenianins

2.3.1 Throttle position sensor ««--

2.3.2 Inlake pressure and temperature senscr ----

2.3.3 Hall sensor

2.3.4 Coolant temperature Sensor --sssssessses
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2.3.6 Knock sensor ««-«--
2.3.7 Speed sensor

2.3.8 Temperature sensar on A/C evaparator
2.3.9 Ground wires No 1, No2 for enriching mixture gas eeeoioes
2.3.10 Ignition correction ground wire .-
2.3.11 Electronic control unit (ECU)
2.3.12 Fuel i_'njEﬂ[nr .................... . TSP .
2.3.13 lgmition coil «ceceinniiaainn

2.3.14 Idle stepping motar
2.3.15 Canister purge valve
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2.3.16 Main relay,fuel pump relay,A/C relay ---------
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3.1 Read out and clear self—diagnostic fault information «:--scvaens
3.2 Read out status parameter of engine -« oceemrasininannn.
3.3 Diagnosis of connections and hamess =« eeerrremssniiaaiaiiiiain
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3.4 Power of engine electronic control system & ignition switch eirenit

FEEFAEF I REE I SR AR EEE ] BT W AR EEE

- 6B=-2-21
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4.2.1 Check fupl PresSUre --«-e-cesssocceassississsissiasisosnsireses
4.2.2 Check fisel pump ------<==secssessssaiosconisnsssstssasasnssrses
4.2.3 Check [uel pressure regulator =« sssreersmmremmemniianianeaa.
4.2.4 Chock fitel inJechor sesssssersesisessasisonssaesaybissvannintass

4.3 Electronic Control ( engine management ) System ---==cceeeveeeeees
43.1 ECU (dismantle, assemble) +:eeeresroersssraosiansesssasaannss
4.3.2 Intake pressure and temMperature SENsOr . eescesissscaasiesais
4.3.3 Coolant temperature SCnsor «:-ccceecisriasiamranras
4.3.4 OXYEEN SENSOT +sesetvrssastiusiinsinnsmssansrsnrseesassnnerasss
496 Yomonle sannor 08 W B W L WM. .. iran
4.3.6 Main relayfuel pump relay/A/C relay -ocoemeeoeminninciiann..

4.4 Emission conirol SYSIETIN sssssssssnsnnnsssssanrnnnrannsnsssrssrarancannns
4.4.1 Check canister purge control valve «cceeciiciiiiiiiiiiiiiaia.
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4.5.2 Ignition spark inSpection - ---s-ceoeeciaeiaiiiiiimmnnnans
4.5.3 lgnition Lming adjustment «veecorrrrerimetrmirmrirecaaaoae.
4.6 Air conditioner control SYSTEIm «iessiseeanessaianissnisnsssscinssss
4.7 Primary faults checking flow <« o vomermmimmmimni i iasnnanns
4.7.1 Difficult to start or Not 10 SIEIL == ss=sssmsscsssssrisssicsnsy
8772 oot idle SpeBhibtss: silssss vRassatsethsarer b er fhyssis-ossss sscs
4.7.3 Insufficient DOWEE =-=-===:=seesesresesecsnioosones
4 7.4 Engine responded sluggishly «-cceccieceiimniianiiiiiiiiii..
4.7.5 Unsteady vehicle spaed «:evriesiiisiimniniinaiie..
4.7.6 Over consumption of fuel ceeciirmiiceniinciianiianiianena...
4.7.7 Fmissions excosd Hmits «cccieaciesiissisiricssiissississsinses
4.7.8 A Self—adaptation value out of limil «ieceiiiniiiiiiaiaiiae.,
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4.8 Circuil diagram of engine electronic control system, engine F series
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1. Precaution

It is Important tc observe the follows during use, check, diagnosis and maintenance of the engine,
F sorlos.

(1 1When checking the eleclric slements withoul need of power, disconnect the cathode of
battery.

(2 'Whan disconnecling the elecirodes of batlery, disconnect the cathode firsi, then the anode,
when connecting the battery, ce it in roeversa order

(3 'Whenever using sea pails, new gaskel and “0" ring should be chosen as far as poacible, and
the surface should be deaned up to keap the tightness.

(4 )After repairing any line, check all related pipes and jointa for leakage or chokage.

(5)Never disconnect the fuel delivery pipe batwean pump anc nozzie, before the fuel pressure
drops down, or the pressurized fuel will spray oul

(6)Since tha angine is equipped with a catalytic converter, unleaded gasoline can be used only.

(7 )it must be prohibited to introduce the unbumed fuel info the exhaust pipe, or the catalybc
converter will be damagec.

(8)Ignition epark test may only be performed as actual demand is requied, but the exparimen
duration Is as short as possible with the Uwoltke being closed,

(9)Naever unplug the high lension lead of spark plug while the ergine is running.

( 10)Prevent the sngine from flameout.

(11)When eonnecting or disconneching the electric elements. tum e ignion switch o "0
sasition, otherwise the oloment will be damaged.

{121Do nol touch the elament pins with finger, or the slatic eleciricity from body may bumn out the
elemeant.

(13)When measuring the circuits, a multitester with high input impedanca is requirad to use.

(14)When measuring the circuits, it s prohibded to piarce the isclating layer of the wire , if in this
way, ha insulatibity will be affectad.

({15 )Whan measuring the connaciars, pay mora atiention not 1 bend the pins.

(18)0Observe the connection (connecter) oondiions and check f any bent male pins and
sxpandad sockels, in addition, check if any unlocked connectors, any dirl and cormosion.

(17 )Measure if the voltage of battery is oqual to or over 11V, before check the elactric system
and measure circuit voitage.

(18)When instaliing the slecironic devices, such as antitheft device, wircless or mobile
telephone, the following points will be obsenved.

1) The antanna will be placed to the Elacironic Control (engine management) Syslem as far as
possible.

2) Do not connect any othar wi'e onin tha hamess of Electronic Control (&ng ne managemeant )
System.

{19) Whan the vehicla is in cemand of weld or bake, remove the ECL bafora doing sc.

{20) This manual is suitablo for the clectronic control engine (MP! engina), F sorios, Jialing brand
and the relevant vehicle, Chang'an brand.
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Engine modal | Vehide mode!
JL465QS 'SC6350 FHA , SC8331= ECA , SC1020A
JL465Q7 SC6350C FAA, SCB331 EYA, SCE330C FAA , SCE3300A
JL462Q3 SC10110, SCE3Z0A, SCEA3DA —
JL368Q3(Horizontal) SC7060A
 JL36803 (longitudinal) E&aam, sc1012C Tl
2. Summary

The Electronic Control (engine management) System of the engine, F series is composed of 8
subsystems, such as inlake system, fuel delivery system, conlro! system, igniton system, emission
system and air condilloner system
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Sketch of Electrenic cortrol angine (MP1 angina)



ELECTROMNIC INJECTION SYSTEM 68-2-6

e I L
TIPS, 7TIUTUCRTT |a|l-dar§ U CUTTY

2.1 Intake system

It is composed of air cleaner, throttle body, idle stepping maolor and manifold elc.

Function axprassion{ Functinn dascnption):

Fresh air is filtered by air cleaner, than it is distributod into the combusting chamber through tha
manfold At a certain air flow rate controlled by throttia body. Wnen the engine rurming at idle spaed
the idle stepping motor actuales ecoording to the command from ECL fo contro’ the air intake rate
The imake manifold will generate vasuum pressure o supply the whole vehicle as a negalive pressure:
BOUrco.

Ceneral requirement:

The air cloaner must have the function o filter the impurity {duet) from the atmosphare and have
the intake resistance as smal as possiole. The throttle can operale smoolhly and its internal face
(surface) keeps clear. The air valve oparsted by the idie stepping malor must be clear without any
obstruction. Thers is nol any cack, ar and water leakage on the manifold.

g dr Hamess
PV vahe ak armés

Manitold

Timing !
{check)pointer hole §

N .y .
- ; T
Thkrottle body e i To air cleaner

-
-

Idle stepping molor

=
e Yy T—

Skeiwch of Electronic Injection Ergine

2.2 Fue! dalivery systam

It is compasec of fual tank, fual pump, fuel filter, fuel ral, fuel preseure regulator, fuel injector and
fuel pipe etc.

Funection expression(Function description):

Fued in U lank s pumped oul lo 2ach injeclor through the fual pips,  fiber end fual @il he
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prassura regulator integrated with the fuel rail has the function to keep the fual pressure in the injecior
200Kpa higher then that in the intake manifold, and to let most fuel come back to the fuel tank through
the retumn pipe. The injector s controlled by ECL,  thus,  appropriate pressurized fuel injects into the
combustion chamber close fo the valve on the cyl nder head

Genaral requiremeant:

The fuel filter is able to filter the impurity (dust) in the fuel with small pressure loss s0 as not to
block the fuel injector. The fuel pressure reguator is ancle fo ad ust the fuel prassure lo a corract level
subjecl io the pressure in intake manifold, therefore the fuel can properly atomize in a good pattern.

Intake pressure
It!ﬂprﬁlt:lri‘ SENSOr

\ g N
_ r -i'-“-'-':'il.- --I-' i -..::.'_.. % -#‘,.ﬁ-—-—-

o PCY hose

Ta vacuum honsber hose

Yacuum hose,
fue! regulation

Fuel pressure e iy e g R V-
regulator j : ; — "‘--._:‘x

Manifold & fucl delivery system

Fuel injector

2.3 Electronic Contrel (engine management) Syslem

it is composed of the follows.

1) Varioue sensore that are used to probe the running status of engine and other informetion
demandead for proper work.

2) ECU, which is used o analyze and process the oulpu! signals from the sensors and control tha
actualors.

3) Varicus aclustors that ere controlled by ECU.

4) Harmess, which is used lo connect sensors, ECU and actuators.



Throltle postion sansor
Manifold pressure sensor
Intake temparature sensor

Knock sensor
Vanous switches
Vehicle Speed sansor
Air condifioner sensor

Hal sensor i
Coolant temperature m]@D
Oxygen sensor

—

l

Actuators

Fusl injector
Ignition coil

Main relay
Fuel pump rolay
Alr concitioner relay

| idie stepping motor
cPU |@f‘> Canister Purge vaive
\

Sansors and aciuators for electranic control engine (MP| engine). F serles
Rolational table of input and output signale of electronic control engine (MPI engina), F

i
\\
\x Qutpit signals

it

Input signals

Acluaicrs

sopelul eny
jo Logjuly

soyow Burdders ayp|

AR uel
Kepa diwind 04

Ae@i D

Throtile position sensor

Manifold prossuro sonsor

E
:
154
18

Intaka temperalure sensor

Hall sensor

ClO|0| 0|0

(0| 0|0| 0

Coolant temperature sensor

|o]o
0

Oxygen sensor

Knock sansor

O|0o|0]0|0]0| 0O

Spaad sansor

AJC evaporalor sensor

Air conditioner switches

olol0|o

Fual Enrfchinglannich) ground wire, No 1

Fuel Enriching(enrich) ground wire, No 2

0|0

S SRR B

‘Ground wire, ignltion timing

Igrition switch
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The Furction and general requirement are describec as

follvas:
1) Thretlle position sensor:
———

Technical specifications

Funclion:. I supplies information aboul the engine load
and operaling condition.

Principle: In facl, this sensor is a8 swivel amn
potantiometar with Inear output characterigtics. The
swivel arm Is coaxlaly mounied with the throtde. When
tho throttle tuming, the swivel arm goes along with the
throttle to Irdicate a certaln resistance, therefora the
voitage signal output of the potentiometer s
proportional to the position of throttie

L, Output signal voltage
U, Operating vollage

i Thaoretical charactanslics cunvea
T: Characteristics curve deviation

Electronic engle mngs =096"
Roiation direction Arbitrary
Ressianca 2K 2 +20%
Operating voltaga 5V
Oparating tamparature A0 =+11070C, 40T ~1200 (n shon &rm)
Frotection resistance for swivel arm 7100 ~138040
Permitted cumrent for swivel arm =18up A

Senice [fa

2,000,000 cycles




ELECTRONIC INJECTION SYETEMGB-210 . ., .

Cenaral requirement:

The output signal value should be in conformity with the aperlure width of the thrattle, prevent the
sencor from showering, impacting and shocking, keep the connector in good appearance without dir,

deformation and corrosion.
2) Intake pressure tamperature sensor

F
o
WNe

put Votage

e Out

.
20 155 Kpa
Abrsolute Prassure

Characteristics cure
Saction of pressure sensor, model DS-S

Cunclion: It is used to gaugo the
ahsnlute pressure in the intake manifold and
supply the information on angine load

Principle: This sensor is composed of a
Si chip. The pressure diaphragm is eiched
on the chip.the fixed-value and rectifying
circuite are also intagraled on the chip.
Varialion of air pressure will deform the
diaphragm by force, and is resistance
changes on the effect of plezoresistance.
After processing by the chip, the vattage
signal is generated in linear relation with the
pressure. This sensor is direct mounted on
the manifeld. Teo the sensor, modsl
DS-S5TF. the alr pressure and lemperalug
sensors are inlegratad in ona.

Features: _ It edopls the advancod
sansing technique, and has the advantages
of light body, compact structura and small
occupation in the manifold.

1. Baal ring

2 Steinless stanl bush
3 PCAH bass

4 Sensing alamani

5 Cape

6 Pressure brackel
7 Whlded connocticn
8 Beonded connpohon
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Technical specification;

Pressure range (To turbine engine) 25kpa~1 15kpa (Vax. 250kpa)

Input voltage 5.0+0.5V

Weight Approx. 18g~27g

Vibration resistance (withstand) Harmonic wave: 250m/s? Seak: 600m/s
Curmrent amA

Tamparature sensor resistance at 20 2.5KQ £5%

Operating temperatura range B - -40C~+125TC

Trigger time 0.2ms o
Veasuring error{Moasuring tolerance), pressure | £1.5%

General requirement:
Keep tha nennactors in good appearance without din, deformalion and corios on.
3) Hall sensor (in the disirbuier):

Hall sensor

e r———
.

Sunction expression(Function description):
it supplies ECU with encine speed signal and crankshaft phase signal, these signals wil be taken
as a reference time for injection and ignition,
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Technical specification:

Fowser woltage (Powar Supply woltage) within the folowing

tamperature: 4 G\V=30
-40T—+80T 4.6V-24V
~40T~+150T

Suppéy currant, when Uv=18Y =2TmA
Output voltage, when Uv=20V 0~Uv
Oulput curren| ! 0-20mA
Saturated output valtage | <04V
On-aff time at the point of 10% or 90% outpul voitage Bus
Operating ambient temperature -40C~-+1307C
Limiting temperalurs in shorl lerm _ -40C~-+150C

Cenoral recuiromaont
Keep the conneclors in good appearance withoul dirl, deformation and comosion.

4) Coolant temperature sensor

p—

Characteristics curve

&

.

Wi

Resistance R

T PR TN W TR N T |
=5 § & D EIDiEt

Temperatured

Funadfion: Il is used to measure the coola! lemperature and

intake ai- temperature.

Principle:  In the sansor, thera is a NTC themistor, its
resistance will drop, when lhe temperature rises. The variation of
coolanl temperalure or intake air temperaturs will resull in the
the varied resistance will be
tranaduced intn & voltaga signal with a divider circuit and sand 1o

change of resistance, then,

the controller.

Structure chart

L

:] 1 L nnnerinr
2.Cnac
ANTC resistor
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Technical specfication
Measuring range A0CT~-+130C
Max measuring cumeni passed through sensor SmA
NMominal resistance al 20°C 25K 0 5%
Viax enargy loee, at 23°C (siatic water) , A T=1K 15SmW
Nominal voltage ' 5V
Vibration rosistance (withstand) : 600m/g?
Response tme in waler | Approx15s

i

GGanaral requiremant

Keep the connectors it in good appoaranco without dirt, deformation and corrogion.

5) Oxygen sansor:

ut volt Ls
8
/

200~ i\
al R e
D8 09 5

2

Excess air coefficient A

The wvoilage characlensics of CxoAgen

sansor al 600 of exhausied gas
& thicker mixad gas (lack of O)

b thimner mived gas (excesded 0,)

Funclion: N is used to determine if the mixture gas
(mixture) is in the siate of complete combustion by
means of measuring the content of oxygen. The
alectronic controfler execules a dosed loop conlrol o
reglize the purpose of the axcess air coefficient L =1,
according o the information from Lhe sensor, S0 as o
ensura the catahtic converter has got the maximum
conversion ratc for the emissions of HG, CO, and NOx.

Frinciple:  The elemant of oxygen sonsor is
composed of a ceramic tube, the atmosphere goes
through inside of the tube and the exhausied gas vents
from the outside. This ceramic lwbe 5 a sold
ocloctrolyte ,after heating, the catalyzer on the external
wall activates varlous compositions In the gas o
produce chemical reactions, the diffusa of cxygen ion
on the tube genarales a polenfial difference between
the internal well and extornal wall, .o, @ signal voltage
which is proportional to the contend of oxyger in the
axhausted gas.

Features: It has the advantages of leadproo!, litte
dapendence on exhaust lemperature, rapid entrance
imo closad loop control after stariing.
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Tachnical spaciication

1)Cable 2) Diec spacer3d) Lower insulaling bushd)
Protactive shesth 5) Contacting wire 5) Heaing rod 7)
Conlocting ehim B} sencor csal 8) Ceramic prebs 10)
Protaciive tuba

Tightening torque 40Nm~E0MNm
Proteciive 1ube 3 slots
Operating temperature:

Ceramic probe (exhausat) 200'C-860C
Hexagon nut ~=57T0°C
Cabla oullat . 1
Connaclors ~=180°C

Temperature gradient in Ceramic probe Max 1C0k's

Lifatime =1680,000km

Ganaral requirement

Keap conneclors in good eppearance without dir, deformation and comrasian. |l is required to
exist no breakage to the lead, no abnormal noise when shaking the sensor and no off stain at the end

of the oxygen
8) Knock sensor

510 15 kHz
Frequoncy

Function! It Is usad to check knocks from
cylinder block, so that the operation condition
of the enging |1 able 10 ba ldentified by the
electronic controller.

Principla; The knouk sensor is a vibration
accaleration sensor. One or more are
mounted on the gylinder block. The pressure
sansitive element of the sensor is a
plezoguartz,, When the engine s knocking, the
vibration delivers o tha piemnquanz from a
probing piece in the sensor. A wvollage is
producad at the electrodes of the plezoguanz
undor the action of tha vibration, thus the
mechanical wvibraton fIransduces inlo lhe
cutput voltage signal.

Features: M has the advaniages of
compact and secured structure, high
sensiliveness,
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Technical apecification

Frequency range TkHz~20kHz

Messuring range | 0.1g~400g

Sensitiveness st SkHz T 26+Bmvig

Linearity between 3kHz and 15kHz +15% comparakle o SkHz
Primary harmonic frequency »20kHz

Impedarca | =M 0

Capacitance BDO~1800pF

Temperature coefficient of sansitiveness =[L0EmMViKg. )

Oerating tamperature | 40T~+130C o

Ganera' requirement
Keep connectors in good appearanca without dirt, deformation and corrosion. It is required Lo
exist no breakage fo the lead.

7] Specd sensor:

Function expression{Function description):

it is mounied in the speedomeler to supply the ECU with the speed signal for sccurale
determination of the engine cperation condtion running af e speed.

General requirement:

Keep the connectars n good appearance without deformation and corrosion. It is required to exist
no breakage to the lead.

8) Air conditioner sensor

Function expression{Function description):

It is used to supply the ECLI with the aveporator temperature signal for conirol of air conditoner
relay, and indirect control of tha a/c compressor.

Ganaral recuiremant:

The senscr must be placed in correct position to reflect the evaporator temperatura. K is roguired
to exist firm connaction and no braaikage 1o tha lead.

9] Enrichinglenrich) gmund wires, a1, No 2 i.a. pn No 8 of ECU (whita with blue tracar wire)
and pin No 52 (green wire|:

Functionn expression(Furdlion descaption:

Two round plugs are placed in front of battery under the driver seat (for vehicle SCE8360C) or near
tha girdar (for other modals). If they are manually connected to the ground, EGU wil thicken the mixed
ges avtomatically to obtain sufficient power in the plateau region with thinner atmesphere.

Goanoem’' requirameont:
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Never connect them ta the ground if not necessary, or it wil make higher fuel consumption, and
datariorale amissions,

Spacial pracautions:
For the vehicles with JL465Q5 engines (e.g9. SCB350C THA, SC8331E ECA), the pin No & (whits

with blue tracer wire) should connect the ground al any lime. but the pin No 52 (preen wire) hangs up
as a rulo.

10) lgnition timing wire to the ground:

Funchon expression{Function description):

The square plug close to the Enviching (enrich) ground wire must connect to the ground when
ignition timing adjustment Is performed with 2 timing lamp. Do not adjust the ignition timing, before
ECLU determines the ignition advance angle.

Senaral requirament.

After complete adjusiment of igniion advance angle, do not forget fo disconnect the plug, or
serous problems will occur, such a3 insufficient power and catalylic converler ovarheal.

11) ECU controlier:

Function axpression (Functin~
description):

It is usad to analyze and process the
signals from various senscrs, and deliver the
related commands fo the eclustors.

Ganeral requiremant:

Prevanl the controllar frm shawenng,
impacting, shocking and overheating, and
| avoid touching tha ECU pine with finger,

kesp the conneclors In good appearance

without dirt and corrosion.
1) omne Funcion  expression  (Function
i 2 Screen | an):
w3 JInjectorwithplug ' :
-4 4 Cadl it injects an appropriale mixad fuel cose
L8 fr-5pring to the ntoke valve.
: ..._. 6.Yalve needle with armature General requirement:
s 1.Valve aent with jot enfice It is required to atomize fual in propar
' spray paltern and 1o keep e connector in

— ] good contact without dirl and corrosion.
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13) Ignition col

14) |dle stepping moltor

e — e —— —_— —

Function expression(Function description):

it generates high tension to the spark plug,
which can ignite the mixed gas in the combustion
chamber at apprapriate intervas.

General requiremeant

The Ignition cail is anlke tn produce sufficient
high tension, Prevent the cal from showering and
keop the connector in good contacl withaut dirt
and corrosion.

Funclion expression(Funciion desariplion)

It is usod io control the intake rate of bypass
air acconding o the commanded cument from
ECLU, as a resul, ha idie speed of the engine |s
regulated to run steadly.

General reguirgmeni.

Keep the stepping motor tuming smoothly
and prevant it from showering and il stain, and
keep tha conneclor in good contast without did.

— —— T —i ]

Ty - . — o — e ———

15) Canister{Carister Purgs) contrel valve:

Funclion: 1 I8 used W contol the flow rate of
reproduced gas in the evaporalion emission systam.

Principle: The Canister (Canister Purge) in the
evaporation emission control system absorbs the fuel vapor
from the tank till the fuel vapor hes saiurated. The electronic
controller opans the Canister(Canisler Furge) contiml valve
tn mix the fresh alr and sawrated fael vapor and form
reproduced gas flow, which is introduced inlo the engina
intake pipe. Depending on the engine running conditions,
the solenoid coil in tha valve controls the aperiure wadth of
the valve by means of the duty ralio of impulse signel
delivered from the oloctonic controller.  In adailion, the
aperiure width is also effected by the pressure difference
botwacn bwe ande of the valva.

Fealures: il has the advantages of wide operaling
range, accurate control to flow rate and good tighiness.
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System diagram

1 From Lank
2  Ganswer
3 Atmosphers
4 Canar oontml vale
5 To intake manfold
B  Thrclte

AP is a pressure difference between ambient

pressure Pu and intake manifold pressure Ps

Technical specification

Flow rale 2 or 3 m2/h, at 200mbar
Air tghincss <2000em2h
. -i::ﬁrird fraquency i 3044z 5
Min control pulsa i Tms
‘Current consumption 0.5V at 13 5V
Resistance 26U
Operabng wltage av-~-16v
Inductance 43mH, f=1kd-z
Operating temperature 30C~-+120¢
Ganeral requiremant:

Kaep the connaclors In good contact without dirt, chokage and leakage.

1€) Main relay, fuel pump relay, A/C relay
Funclion expression (Funclion description):

i They are used to tun on or off the related
apparatus according to the commands from ECL.

Genaral raquiramarnt:

Prevent the relays from showeoring, maintain the
switchas with smooth and refiable oparation and keep
tha connectors in good contact without dirt.

2.4 Ignition control system
Il Is composed of distrioutor assembly, knock sensor, ECU, igniion coll, high tension wire and



https://truckmanualshub com/ ELEMIE INJEch m“ m‘1i

spark plug.

Function expression (~unction descriptian):

ECU is used to estimate the relevant operation condiions of tha engine depending on the inout
signals from various sensos, and deliver lhe relevant ignition signals to fire the mixed gas In the
combustion chambars of the engine for a normal run.

General requremenl,

Keep the elements and spark plug In good condition and roliable contact.  Adjust the timing
raference of lanition properly, remein Clear In the distributor assembly and no loosenass for tha signal

panal.

2.5 Emigeion control systam

It Is composed of activaled carbon canister, Canistar (Canistar umge) eontrol valve, PCV,
catalylic converter and relcted pipos.

Functlon expression (Function description):

It is used to lessan the fuel vaper, the emission from crankshaft and tal gas pollutant.

General requiremant:

Kecp the all componenis in good condition, and keep the line in air fighiness without any chokage
and leakags.

2.6 Alr condtioner comtrol system
It ie composed of A/C ewilch, fan motor swilch, temperature sensor of evaporator, ECU, A/C
relay, compressor and related hamess.
Function axprassion(Function descriplion);
ECU controls the A/C reay, Le. switches Indirectly on or off the compressor subject {c various
input signals end operaton condition of the ongine.
Gereral raquirement:
Koop all switches and hamess in good contact and perfect condition. The other
requirements refer to the chaptar about alr conditioner.
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3. Faull diagnosis

Summary.

To the engine, F series. ECU of tha Flactronic Control (engine managament) System han
equipped with a memory for storing faulis information. During cperation, ECU continues o perform
the self diagncsis on the relevant parts and thair work condifions of the system, A will record the fault
or emur codes 1o the memory as soon as any abnormal cases are found,  This stored information
can be read out and gives the senice persons some prompts on faulls for easy and rapd elimination.

If the laulls are caused by temporary cable breakage or poor contact, such sort of faulie wil be
recorded as an cccasional faull. The occasional fault recordad in tha memory will be cleaned ou
autorratical'y by ECU, if it does not occur again within 40 timea of engine staria,

If = setup error of air-fual ratio occurs, the arror will not be recorded within 4 minutes,

The fault infformation in ECU will be cleaned oul if the power supply is cul off, e.g. unplug the
santroliar of disconnact tha lead on the tarminal of the battery.

MNotice:

1) If it is necessary to cut off the powe- of EGU during repair, at first, read oul and record vanous
fault information in the memory of ECU.

2} Gaan out the fault information in the memory, anc resd oul the laut information again after
trial drive, pay mcre attantion to the repeated faults and check tham carefully.

3) The faull diagnosis instrument can only clean out the fault information in ECU, instead of fault
alfimination.

3.1 Read out and claan tha sait dizgnosis information in ECU

B To road oul or clean the self diagnosis information
in ECUY, please use the faull diagnosis instrument for
sloctronic injection system recommended by Chang'an
Co. do not operale it before reading its insiruction
manual carefully. The diagnosis inleriacs is placed
under the driver seat or near the girder, it bands
together with tha Enriching (enrich) ground wire and
ignition timing wire. The fault infermation in ECU can

| easily be read out and claaned just connect the
interface with that of the fault diagnosis instrument and
turn on the ignition switch.

Notice: Te read cut the faull information in ECU cormectly, It 's best 1o taxe a lrial run
1) Tiial run

* Tha trial tima must ba longer than 4 MiNUtes.

* Trial run must be taken for 3 minutes at the coolant fempearature above 70°C

* Trial run must ba taken for 10s in the condition of throftle aperure widih above 75°
* The engine muet keep running al ide spead for 30s before it flameouts.
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3.2 Read out status paramealer of the engire

By means of the fault diagnosis instrument for alectronic injeclion systam recommendad by
Chang'an Co, the status parameters of the engine can be read out during the engine rumning, e.g.
speed, cooanl iemperalure elc, thesa parameaters (s in aid of tha sanice men to datermine whera the
fault takes place and repair the vehicle. The operation of the instrument refers to the instruction
manual,

Nutice.,

Do not fumn on the ignition swich bafore the diagnosis instrument connects with the Elactronic
Control (engine management) System, If the diagnosis instrument has no response for a long time,
prees the resel Koy,

3.3 Diagnosis on connectors and harness

The: faul. of conneclors and hamess may have 4 sorts as folows:

1) Broken circuit: The poor contact or brokan wire has happened in thie circuit.

2) Shorl dircuil 1o the anodz. A parl of the circull connects to the anode, where it is not allowed to
do so.

3) Shot circuit to the cathode: A part of the circuil connects o the cathode, where it is not
allowed to do so.

4) Short circuil to each other. the independent circuit connects lo ancther one or electric 'eaxage
takes place.

If the faulls stated above have been found during diagnosis, eliminale the faults according to the
reqguirement for circud repair,  the circult must ba in good contact and solahon 1o the other circult
nearby aller repar, then handie ihis circuit with moistureproof treatmant.

3.4 Power of Electranic Conitrolf engine managemenl) Syslom and igniticn switch circult
Circutt dhiagram

ECU 46 | » Main ralay
| 27 - S Ignition switch
T.6A j
| - _ Eattnry anode
R fe
1% 1€ |
i-——-—i_E-i

A i

Ground of power loop Ground af cantral laop
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Faudl diagnosis

Fepzat mming on and off igmition
swilch

E

P S g
Check il energized “elick™ of relays is YE Power supply 15 normal :
heard " l
B @ = o | |

! NO

h 4
Volmge of battery Is less than 11V NO Chamge the baticay o

] replacedt

. YES
ORLR . - Y
Measure if the resmstance betwren the Make all ground
ground tenminals 1o cathode of battery is ,_FL_.. terminals in good contact
less the 0.5 &

|

| YES

L 4
Meesuie if the voltage from pin No 18 © NO Check if  the NO Replace the fuse
ground i equal to that of batiery | fuse, T3A s >

aormal

; YES l?ES
Measure if the voltage from pin No 27 in Check the wire from pin
bastery is cqual to that of power supply. Molf to anode of battery

|
vy NO

Eiﬂklh:lumu&mnphﬂﬂﬂi
to enode of battery and ignition |

mariich I|

YES

|
S

Check the lamess from pin NHodb o Replsec ECU or main relay

main relay and check the main relay.

NOBRMAL
-
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3.5 Se'f-diagnosis circuit
Circuit diagram
Fault dlagmiin plug
5l
18 A
ECU 55
19
Faut diagnosis

Connect the faul disgnesis instument with
the interface and turn on ignition switch '

l YES The [auit dagnosis mstrument m—I
Check il the fau't diagnosis instrument can -
communicate with ECLJ 7 aamni s
Check if power supply is nommal. NO Repawr power supply cirouit or ignition

swiich circuit.

l YES
Meacure if the resistancs between terminal C | INO | Repair barness 1o terminal C.
and ground is Jess than 0.5 0, —
Measure if the voltage between (crminal A NO | Check the bamess from terminal A o
end pround is equal to that of beticry. — ! anode.

b ves -
Measure if the resistance between terminal B NQO | Check the hamess from terminal B to
and pin No 55 of ECU iz less than 0.5 0 pm Ne 533 of ECU.

b vEs

Check if the fault diagnosis instrumert i | YES | Replace the fault diagnosis instrument
ahnormal. ——| and the commecting wire

tﬂﬂ

Replace ECU.
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3.6 Intake pressure and temperailure sensor circuil

Circuit diagram
4 =
: Intake pressure
12 3 and temperaturc
SENsor
44
= £
30
1
Faull diagnosis

1
Conncet  the faul:  dingnosis |
instrument with the lmterfoce and |
turn on igmoon switch |

—

The Inuke pressure and emperaturs
fensar is normal.

Check and meplace hamess and

COnmeclors,

| NO
ﬂmhif&minhktlrﬂmmd‘ -
temperature sensor is abnormal. |
l YES
- NO
Check if the bamesa is in good
contact with conneociurs. T
l YES
NO
Check if the hamess cormects with
the carcuit properly. L

Check and repair the melovant
sannecion

l&'ES

Replace the imtake pressure and

temperatine eensor
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3.8 Oxygen sensor crcuit
Circuit diagram
3 Ic
RCL o sensor 7.5A To fuel punp relay
: >
28 a 2
Ground
Fault diagnosis

[ Connect the fault diagnosis instrument with the
| imterfece and (urm on igniton switch

y A

‘NO| Check if there is any fault information on the
oxygen ¢

EEMSOT
l

Check if the connectors are in good contact.

NO

LYES

Check if the circuit is normal.

YES

Check if the registance hetween pin O and pin D
! is 100 small

YES

Make the comnsctore in
good and reliable contact

Check and repair circuit.
| NO ]

The oxygen sensor is
normal

NO

Replace the oxygon sScnsor.
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3.9 Hall sensor cincuit

Circuit diagram
LY i
CCuU a9 2 | Hall sensor
12
3
Faull diagnosis
Tum on ignition switch, and measure
the enginc specd parameter with the
reading function of the fault diagnosis
irstrument.
y YES

Check if the engms can start. | 5| Hall sensor circuil is normel.

} no

Check  of the fault diagnosis
instrument can read out engine
speed while munning.

YES

an

Check if the conneciors and harness NO

are normal
[ves

Replace [lall scasor (dstributor
assy. )

Eliminate the circeit fll |
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3.10 Coolant taemparalure sansor carcuit
Circuit diagram

45

Fault diagnosis

Conpect the fault diagnosizs instrument
with the interface end turm on igaition

y 1

Hd Check i there is any fwult informoation
' on the coolant temperatune SEnsor.

!YEE
Check il the tors and hamess are
normal. '

l YES

Read out the conlant temperature with
» the fault disgnosis instrument.

I

Check if the displayed tempemture is
equal W aciual Icmperature.

T S .

™

circuit is nonnal

Replace coolant temperature sensor.




oS ke aistu cory ELECTRONIC INJECTION SYSTEM 66-2-28

3.11 Knock sengor circuil

Circuit diagram
11 l
ECU 19 2 | Knock
SENSOT
30
:
Fault diagnesis
Connect the fault diagnosis instrument
with the interface and tum on ignition
switch
Y
Check if there is any fault information NO Knock sensor oireuil is
on the coolant temperatun scnsor, p| normal

e

Check if the oonnectors and amess are |  NO Check and repair  the
normel. > cannectors and harness.

NORMAL

Replace the nock seasor.
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3.12 Speed sensor circuit
Circult diagram

Speed sensor
ECU  ® 2 N

Grond
Fault diagnosia

Connect the fanlt diagnosis instrwment with
the intesface and turn on ignition switch

Check il there is any fault information oo the NO Thke spced sensor circuit is

speed sensor. normal

YES
Check the “Un-0ff” statns between the pin
Mo 9 of ECU and ground, 4 times of
“Oe-0Of" arc rcquired while flexiblc shafi
wrning one yound. !

NO

X
Check and repair the connectors, hammess
flexible shaft of specdometer and speed

sensor
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313 Plateau fuel Enriching{enrich) circuit
Circuit diagrem
Connactors
| "\
ECU &
|
| —
% j—
[~ e

Connectors Ground

Special precaution: To the vehdes (e.g. SCB350C, SCE331EAC) equipped with the engines
JL465QS5 (displacement is 1.012L), the pin No8 of ECU (white with blue tracer) should be connected
to the ground permanantly.

Fau't dagnosis
Disconrect the fuel Enriching {enrch) wire from the ground as a usual, measure the voitage
between tha Enriching(enrich) wire and the ground, the voltage should be less than 4 V. if not, chack
the harmess for electric leakage. Connecl the Erviching(enrich) wire to the ground oniy if the power is
insufficient on the plateau or the angine degradad.

314 ignition advance angle comecting ciruit

Circuit dagram:
ECU 31 - ——

Ground
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Faull diagnosis:

When the engine runs propedy, disconnact the connector, chack the Ignition advance angle witt
ignition iming lamp at various running spoeds, in this case, the angle should have a groater change,
ntherwisa, check if the laad of pin No51 connects to the ground or has some leakage to the ground.

3 15 Idle stepping motor eircut

21 d | dle
ECU 4 stepping
motor

e c—— e ——

Fault dingnosis

| Connect the fault disgnesis instrument with
the imerface and tum on ignition switch

Check if there is any ol information on the | NCO | Cheek if the idle stepping

lm

[mwumnum-u NO [ Check and repair connectors
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3.16 Carister(Canister Furge) control valve circuit
Circuit diagram

Main relay

ECU (anigter
conirol valve

Faul: diagnosis

Connect the fault diagnosis instrument with
the interface and tum cn 12nition switch

- Check if there is any faull information on the NO Check If canister control YES
ll canister control valve, | valve is choked or leaks

lm

Check if the connectors end hamess are NO Check mnd repair ccnnectors
| pormal. ™ ®| and hamess.

l NORMAL
Replace canister control valve <
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3.17 Injector circuit
Circull diagram
/’_ Ta fuel pump relay
I e
| 17 _Jf-jmﬂn]
| ECU =
16 fajeciar No 2
I
35 4 Injecter No 3
M | — Injector No 4
|
Faull diagnosis
Connect the fanll diagnosis instrument with
Check if there is any fault information on the NO Check if the spray pattem NO

is normal

Check and repair connectors
and hamess.
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3.18 Powered fuel pump circuil

Gircuit diagram
: - J .. Fuel pump relay
ECU | ’_1 ’-I J
| ! HE—- 4 To hl.llﬂj' anode
3 | B Lo
l = ! To main relay
el s S e Ik
To other airouit /k\ 104
—L = "~ 1 Greund
Fowered pump ——
Fault diagnosis
Tum on ignition switch
elick™ : NO o g
Check if “click™ of relay is heand p| Check the power supply
when rn on or off ignition swatch. and main relay circuit
1‘ YES
NO NO
Cheok if the relessed “click™ is Check if the comnectors end
heard till the ignition switch harmness are normal. I

remaing on for Js

I YES

Check and repeir connectnms
and harness.

YES

Replace fuel pump relay

Check if the running noise of pump
is heard within 3z, after the ignition
switch turns on.

L NO

Check if the fuse or homness 1@
normnal,

YES

lHD

Hepair hamess or replace fuse

)

Powered  fucl
pump  circuit
works properly.

Check if any pressure
exiss in fuel outlet

lm

Check if the pumyp &
Cunnected inversely

[vo

Replace powered pump
AsRy

E-I Carrest it. ]
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To batery avode

3.19 Main relay circust
Cilrcuil diagram
ECU l
46
37
T other cincuit
-l

Faull diagnosis

Repeat 10 mum on ignition switch,

1

Check if energized or released “'click™ of

relay is heard.
1 NO

NO

YES | creck if the main relay
™ supplies power.
NO

Check if the igmition switch and power

supply circuit are normal power supply circuit.
l
Replace the main rclay. -
IF NO “CLICK™

Replace ECU,
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3.20 Ignition coll circult
Circuit diagram
4 Toignition switch
ECU High tension coil
1
High tension wire
| !
1
Fautt diagnosis
Tum on ignition switch
Check if the engine is swarted properly. YES | Ignition coil  works
. properly.
l NO T
(Check of the spark test of high fension wire I8 YES [
normal.
l NO
NO .
Check the connectors and hamess. Check and repair the
conneciors and hamess,

Replace high tension enil, distributor and
ECU
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3.21 Air conditione- control system circuil

Circuit diagram
ASC reday

. -

1 P '

To compreseas | I I:—T ’

T ' ! e 1= Ta battery annde
22 —J - "
To wai
ECU :': . 'nl.m r:lllj o
) I To AMC swinch aod healer switch cirewit
{. 3& e - - 'h
30 e l ANC eondenser trmpeT sluie seusor
i
Fault diagnnsis

1. Diagnosis on A/C condenser temperaturc sensor

Connect  the fauk  diagnosis
instrument withh the intciface and
tum on ignition switch

I

Check if there 12 any fanit YES Check if  the | NO Check and repair
mformation on the A/C | | connectors and the connectns and
condenacr. homess are nommal. harmess

NO

Measure if the resistance of temperswure | NO
gengor ie about 7K at ambient temperature,
and the resistance decrenses while the

YES

Replace the temperature
SPTISOT

IEmpeTAure rising.

sl

lY’EE-

The iemperature sensor clrouit of A/C
condenssr 18 nomal.
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2. Diagnosis on the voitage between the pinNod0 and pin Nod1 of ECL:

When the A/C switch and heater switch are turned off simultaneously, The engine wil' increase
100 rounds at the idle speed, the voltage should be lase than 0.5V from the pin Nod1 and Pin Ne40 to
the ground, In othér case, such voltage is egual to power supply, otherwise, chaeck the re.evanlt circuits

3. Diagnos's on A/C relay
After finishing steps 1 and 2 ebove, perferm the following diagnosis:

{ The engine has run steadily,

y A

|
‘ “Turm on the A/C and hester switches

|

' Check if cnergized “click™ of A/C relay is YES Check if any volmge
heard

outputs from A/C rehay
| %
NO

Check il the connectors and harness are p Check and repair the
| normal. sonnectors and hamess

[ v

Replace A/C relay e
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4. Fault elimingtion
3pedal precautlon:

1) When measuring the cylinder pressure, Tha Hall sensor plug must be disconnected from the
distributor.

2) When determining the operating condition fo each cylinder, just unplug the relevant fuel
injector, Instead of disconnecting the high lension wire of spark plug.

3) Ifitis necessary lo dismantie the pipe |cint. the oll stain around the jcint must be cleaned out
careful'y.

4) Tre fuel del'very system is under pressura, 50 when lposening the joint, wrap the joint with a
dry cloth to suck the fuel exuded from the pipe and remove tha pipe carefully.

5) The hose for fuel delvery system is a specific high-prassura hose, never Lse general-nurmose
hose Instead of the specific one. As well, the similar clamp is required to usa.

B) FCU self teaching funchone  When first start of the angine is done after disconnecton of the
piug of ECU or the terminal of hattary, turn the ignition kay o tha ignition posilion and ramain in this
place over 10s, then, restart the engine. If not, the idle spaad of the engine may ba unsteady.

7) Since the reliability of the Elactronic Control (angine managament) Systam alements |8 very
high, the possibility of fault is very small to the system elements. In general, do not repair of raplace
the alamants before complale efimination of the mechanical fauls.

8) When a fault happens to the Electronic Cantrol (engine management) System, the most
possible cause may coma from the connectors of hamess, S0 lay siress on examination of
connactors and harness.

9) When It is nacessary to disassembie the intake manifoid, tha coolant must ba drainad out
compietaly, or the oxygen sensor and cleanar may be damaged.

1) In ganeral, the wires and connectors are fastanad with lock, unlock the connactors before
disconnect them, otherwise, the connectors may be damaged. When reinstall the connactor, ensure
the connactors are in position by hearing a "click”.
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4.1 Intake syelom sarvice

4.1.1 Throttle body

Idle stepping motor

Throltle position sénsor

L R e ——

L, Tops .
,/ Adjust tlroitle cable \T r’_ﬂﬁ“"‘"’r valve hosa
i

1) Adjust throttle cable

Adjust the cable nul so that the throtlie can be opened or closed completely. Read oul the
aperture width with the fault dizsgnosis instrument, the reading is 0° when the throitle is fully dosed,
and the reading is mora than 80° |, whan it is fully cpaned.

2) Dismanfle he throllle

(1) Dismantle the cable from the throttle body.

(Z) Disconnec! the conneclors of throltle position sensor and idle stepping maotor.,

() Dismantle tha hoses of the air claaner and canister

@ Dismantle the throtlle body from the intake manifold.

3) Check if the throftle rolates smoothly.

4} Assamble the throitle body

Assambile the throtfle bady in inverse order of disassembly, pay attention o use of a good gaskal
for the throttle body.

4.1.2 ldle steppng motor
1) Dismantie
(1) Dismantle the throtle body.
(&) Dismantia tha idla stapping molor.
2) Check
(13 #f it = claar,
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@ if it rotates smoolhily

@ if the "O" ring is in good condition.

@ if the re is eny deformation and cormosion lo lhe comneciors.

3) Assembla

Assemble lhe idle siepping molor in the original position, and replace the old "0 rings wilh good
ones, tightening torque: 4 +0.5Nm.

4.1.3 Throttle position sansor

1) Dismantle

(D) Dismantle tha hrottie body.

(2) Dismantle the throtlle posifion sansor,

2\ Chank

(1) if the "O" ring is in good condition.

() if the re is any deformaticn and cormosion 1o the conneciors.
(&) H the throttle shaft is assemblod with tight fit,

3) Assamble:

Assembls the throtile position sanzor into the original position, tightening torque: 240 .6Nm.

4 1.4 |ntaka manifold
Chech
(i if there is any crack.

2 if there ia any leakage or chokage to the pipes which connect with the intake manifold.

4.2 Fusl dolivery systom
4.2.1 Check fuel pressure
(L Connect a pressure gauge to the fuel deiivery pipo with a 3-way.
(2 The pressure should be 2.5 bar at ide speed, and e pressure is about 3 bar whan the
vacuum hose of the pressure regulalor ie removed.
4.2.2 Check fuel pump
(12 i the fuel pump operates normally
@ if the fuel pressure meels the reguirement.
(2 if the fual filter is clear.
4.2.3 Check fus! pressure regulator
(D) Check the fuel pressure.
(&) Check the vacuum hose of the pressure regulator,
4.7 4 Fue imector
1) Dismantle
(D) Disconnect the connectors
(@) Dismantie the vacuum hose

@ Unscrew the mounting screws of the fuel distribution pipe.
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@ Dismantle the fue! injactor with the fuel ristribution pipe.

2) Check

(1) if tha spray orifice is clear without chokage.

@ if the "O" ring is in good condition,

(@) if there is any deformation or comrosion to the connactors.

(@) The fuel dripping rale is less than 2 drig/min. when the fuel pressure is 3 ber,

(5) Start the engine after connection(connecter) of plugs, check if the spray pattem of etomized
fuel Is uniform to each injector and in good shape.,

3) Assembla

(1) Apply Iitlle greasa on the *0" ring lo the spray nozze,

(2 Assamble & in inversa order of disassembly.

4 3 Electronic Control{engine management] System
4.3.1 Dismantle and assemble the connectors of ECU

1) Dismantle.
(1) Unlcck the connectors
@ Rotete the plug
@ Pull out the plug

2) Checx;
(1. ¥ thera is any daformarion or corrosion
to the cornactors.
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4 3.7 Intaka presaura and temparature sansor

R s T

Intake pressure & temperature sentor

4 3. 3 Engine coolan! temperaiura sensor:

1) Dismant'a:

{1} Drain the coolan from the angina

& Disconnact the conneclors

(3! Dismantie the coolant temparalure Sansor.
2) Check:

(D If the appearance s In good condition.

&) if there Is any corrosion o the connectors

3) Assamble.

J} Assemble it in inverse order of disassembly.
2 Tightaning torqua: 20Nm.

3 ) Aasemble:

Assamble it in irverse order of disassembly, and

Inck the plug in position

1) Dismantie:

1) Discannact the connectors.

@ Dismantle the mounting screws

) Remove tha sensor.

2) Checlc

() if the "O" ring is in good condition,

(2 if there is any deformation or corrosion lo

the connectars.

) if tha sBNSOr is claar,

3) Assemble:

(D Apply litle grease on the *0" ring.

@ Assamble it in inverse order of disassembly.
& Tightening torque: 7 +1NmM
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1) Dismantia:

(1) Disconnect the connectors

(@) Dismantia tha cxygen sansnr

2) Check:

(1) if the appearance is in good condition.

(@) if there is any chokags in the sensing hale
(@) if thara is any abnormmal noise in tha sensor,

3) Assambla:
(1) Apply little high-temperature grease on the
[thread part, but it is not allowed to penatrate the
grease into the sensing hale.

2) Assambnla it in inversa ordar of disassembly.

) D Tightering torque: 50Nm

4 3.5 Knock sensor

1) Dismantie:

(1) Dismantle the knock sensor from the cylinder block.

2) Check:

(1) If the appearance |s in good condition.

@) If there is any dirt or corrosion to the connectors.

3) Assemble,

(1) Assembla the knock sensor direct on the cylindar block without any washear,

@ Tightening torque: 20Nm

A It must tightened to the specified torque
4.3.6 Main relay, fuel pump relay and A/C relay

1) Dismantie:

1) Dismantie the relays from the holders.

2) Chack:

@ if thers is any corrosion to the connectors.

@ if thera is any ol stain.

@ if the pins NoB85,66 of the relay are in open circult.

3) Assambla:

(1) Assemble the relays in the original direction.

@ It is alowed to alternate the three relays.
4.4 Emisaion control systam
4.4 1 Canister(Can'ster Furge) contral valva

1) Dismantle:

(1) Disconnect tha connectors

(2 Dismantle the inlet and outlet hosos
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(Z) Cismantle the Canistor(Canistor Purge) control valve

2) Check:

(L if the appearance is in good condition.

(2} If there s any air leakage and chokage.

3) Assemble:

(I Assemble the CanisteriCanister Purge) control valve in inversa order of desassembly.

(@ Connect tha inat and outlet hosas Lo the manifold.

4.5 lgnition system
4.5.1 Distributor assy.

Check if there is any looseness or play to the distibutor disc, or any high tension leakage from
the dstributor, and check if the distributor cap is [ghtened in position, and the distributor track is in
good condition.

4.5.2 Spark test

*) Disconnect the conneciora of the injector.

2) Connect the spark plug to tha high tension damping wire or ignition coil. connect the spark plup
shall to the ground.

3) Start the englne to check tne spark generated by the spark piug.

4.5.3 Ignitien timing adjustment

1) Start the engine, and keeap the engins running at die speead,

2) Cornect the pin No 51 of ECU to the ground with an ignition timing adjustment wire.

3) Obmseve the ignilion liming signal from the cylinder No1 in aid of ignition tming lamp, adjust
the distributor to obtsin that the ignition advance angle is 71" .

4) Disconnect the ignition timing wire from tha pin No51 of ECJU, hang it up.

Notice:

it well make a senous problam, if the ignition iming wire is not disconnected from the pin No 51 of
ECU.
4.6 Air conditionar control system

Refer io tha fault diagnosis.
4.7 Chack procedure of primary fault

Motice: Check coolant, machine cil, fuel and voltage before repair the engne.

1) i is difficult to start up the angine or not able to start it {The staning motor works normafy. )
The causas may be:

{1)Tham is no fual in tha tank.

{2)The luel pump or other circuits are abnorma.

{3)The luel preesure regulator is oul of work..

(4)The fuel delivery line or spray nozzle is choked.

(5)The idle stepoing motor does not operate property.

(6)The intake pressure temperatura sensor and coolanl tomperature sensor does not work
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property.
{7 )lgniton time and ignition order are Aol fight
{B)There is somathing wrong with disiributaor, ignition coll, high tsnsion wire or spark plug.
(9)The main relay and fual pump relay have gol faul.
(10)ECU has broken.
{11)The |rtake line iz choked.

(12)The other mechanical faulls.

Repairing procedure

(1 )Make sure sufficient fuel in the tanc,

(2)Eliminate all faults determired by the faull diagnosis instrument.
(3)Check and eliminate tha ignition circuit fault.

{41Check and eiminate tha fuel pressure Taull

(5)Check and sliminaie tha spray nozze faull.

(6)Check the pressure ir the cylinder.

{7 1Check and aliminate tha mechanical fauft, such as impropar thrmttla gap.

2) The idla spaed of the engira is not steady or iIn poor parformanca

The causes may be:

{1 )ignition time and (gnition order are Not nght

{2)There is somathing wrong with distributor, ignition coll, high tension wire or spark plug.
{3)Tha fuel or pressure is insufficient.

{4)The idle stepping motor does not cperate properly.

{5)Tha throftla pnsition sansor or coolant iamparature sensor is out of work.
{E)The throltle cable haa faull

{7 )1 harma era 2n0mea air leakape from various pipas mounted with intake manifold.
{8)The Canister{Canistar Purge) control valve doca not work property.

(9)A self-adapiive leaching is not parformad by the conltraller.

(10)AJC signal is not normal.

{11 JAbnormal voltaga.

{(12)Mecharical faults such an lowor prossure in tho oylindor.

Repairing procedure

{1 )Make sJare sufficlkent fuel In the tank.

{2)Eliminate all foults dolormined by the faull diagnosie instrumeant.
f3)Check and adjust the throttle cable.

{4)Check and climinate the lcakage faull to varous vaocuum hoses.
(51Check and ellminate the Igniton system fault.

(8)Check thae chokage in the ppa for ide spead,

(7 )1Check and eliminate the fuel delivery system faull,
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{(B)Chack and elminatle tha A/C signal circuit fault.
{D)Replace the distribulor.
(10)Check and eliminala the mechanical fault, such as imoropar cylinder prassura or vahlva lash.

Ayinsuftician power fram the angine.

The causes may be:

£1)The throttle cable is not adjusted property.

(2)Tho fuel pressure is insufficient..

{3)Tha spray nozzia has lault

{4)The intake preasure tempersture sensor and coclanl temperature sensor does not work
proparty.

(5)The id'e stapping motor docs not operate propordy.

{61 The ignition timing wire connects ¢ the ground.

(7 ) Thore is somaething wrong with distributor, ignilion oeil, high tension wire or spark plug.

(8)lgnition timing adjustment is improper.

() Intake and exhaust are not smooth.

{ 10)Mechanical laulls such as incomect pressure in the cylinder, clutch faull elc.

Repairing procedure

(1 )1Adjust the throttle cable.

(2)Check the ignition timing correcting circult.

{ 3)Elminata all faulls dataminad by the faull diagnosis instrumant.
(4 Check and eliminata the fuel delivery system faull.

(5)Check and eliminata the ignition system faull.

(&) Chedck the intale and exhaust systom.

[T )Gheck and eliminata incomect pressure in the cylinder, clutch fault

4The engire operales in dull response.

The causes may be!

{11The throttle position sensor or inlake pressure and lemperalure sensor is oul of work.,

(2] There are something wrong with distributor, ignifion coil, high tension wire and spark plug.
(31The fuel celivery system has fault.

(4 )The idle stepping motor does not operata proparly.

() Igniion limirg adjustment s improper.

(6)Mechanical faults such as insufficient pressure in the eylinder.

Repairing procadure
(1)Eliminete all faults determined by the faul diagnosis instrument.
i< WChack tha ignition advance angle al ide spaad

(3)Check and eiiminate the ignition systam fault
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{4)Check and eliminale the fucl delivery fault.
(B)Check and allminata the nthar machanical faults.

5)The engina nperates unstesdily.

The causes may be:

(1) Thera is somathing wrong with distributor, ignition coil, high tension wire or spark plug.
{2)The throttie position senscr or coolant tamperature sensor ia cut of work.
(3)The fual prassura is Nol staady.

{4)The spray nozzle has fault.

(51The idle st=pping molor does not oparate properly.

{B)The vollage is loa low (eg. the generalor is damaged).

(7)Thera is a fault on ECLL

{ B8)Mecharical faults such as insufficient pressure in the cylindar

Repairing procedure

(1)Eliminate all fauts determined by the fault diagnasis instrument.
(2)Check and aliminata the ignition system fault

(3)Check and eliminale the fuel dalivery fault

(4)Check anc aliminale tha othar mechanical fauts.

B)Fusl consumplion is too high.

The causes may be:

{1)Thera |s sameathing wrong wilh distributor, ignition coil, high tension wire or spark plug.
{ 2)ignition timing adjustment is improper.

{3)The fual pressura regulator, spray nozzle do not work propery.

(4} The throttle position sensor or coolant tomperature sensor does not work property.
(5)There is a faull on =ECU.

{8)Intake and exhauat are nol smoolh

(7)The fua Enriching(anrich) wire connects to the ground.

(8)Intake prossure and temperature sansor is choked.

(9)Thara is air laakagea ir front of or near the oxygen sensor

{10)Other mechanical faults,

Repainng procedurs

(1)Eliminere al faults determined by the foult ciagneosis inatrumant.

(23Check and eliminale the igniticn systemn faLit.

(3)Check and eliminale the fuel delivery system fault.

(4)Check anc alminale the intake and exhaust system faulls.

(5)Check and eliminale machanical faults, such as incufficient pressure in the cylinder.

7 Tho emisaicn oxcooeds limits.
The causes may be:
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41 Thera is something wreng with distributor, ignition coll, high tension wire and spark olug.
(2) The fuel delivery system hasa fault on fuel pressure regulator or epray nozzle
(3)The catalylic conveartar is not fully preheated.

(4)The catalyic convartor has degraded.

(5)The engine does not run at a normal temparature,

(6)The oxygon sonsor has fault.

'T1There are some ar leakage from axhaust system.

8)The throtfle posifion sensor or coolant temperature sensor does not work properly.
'@ lgnition time Is not night.

[ 10)intake and exhaust are not smooth.

'111There is & laull on ECU.

‘42 W Other machanicsl faulis.

Repalring procedure

(1 )Eliminats all faulis determined by the feult disgnosis instrumeont.

[210heck and eliminate the ignition system fault

(3) Make the engine and catalytic converier to reach the normal tempearature.

|41 Check and aiminate chokage and leskage faults in intake or exhausl sysiem

| &) Roplace the catalyfic converter or oxygen sansor.

(6 )Check and eliminate the fued delivery system faull,

"7 1Check and eliminzte the machanical fault, such as insufficent cylindar oressure.

B)Salf adaptiva valua A axceecs lower and upper limits.

The zauscs may boe:

(1 )intake and exhaust system are nct smooth or they are leak,

(2)The fuel pressura regulator, spray nozzie do nol work property.(2)There is something wrong
with distributor, ignition coll, high lension wire and spark plug.

(4)Tha exygen sanscr has fault

(5)There are mechanical faulls, such as improper cylinder pressure o~ valve ash.

(6) The intake pressura sensor works improparly.

'T) Thers is a fault on ECU.

Repeiring procedure

"1 JEliminata all faults determinad by the fault diagnosis Instrument.

'2)Check and eliminate tho ignition sysiem fault.

(3 )Checx and eliminate the fuel delivery system fault.

{4)Check and eliminate the intake and exhausi system.

(§)yCheck and eliminate the mechanical fault, such as insufficent cylnde pressure,
(B)Replacs tha inrtake pressune Sensor,

(7 )Replace ECU.
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4.8 Circuit clagram of engne clectranic control system
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1. AIC evaporalor temperaturs sensor 9

2. Coolant temperature sensor

3 Intake pressure and temparature sensor

4.Throttle position sensor

5 Hall sansor

8.Knock sensor

7. Oxygen sensar

8. Spead sensor

9.Alr conditioner swilch

10 Hoater switch

11.dle stepping motor

12. Spray nozzle in oylinder No 1

13. Spray nozzle In cylinder No 2

14. Spray nczzle in cylinder No 3

15.Spray nozzle in cylnder No4 (d-Gylinder engine), Canister (Canister Purge) conlrol valve
(3-cylindar engine)

16. Canister|Canister Purge) control valve (4-cylinder engine)

17 Poverad fuel pump

16,Fuel pump relay

19.A/C relay

20 Main rolay

21 High tension col

22 |gnition switch

23, Faults diagnosis interface

24 Battory
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Air Cleaner

Description

This air cleaner element is of dry type. Kemem-
ber that it needs cleaning pccording to the fal-
low:ng method and nterval.

1) Take out the cleaner element (L) off the air
cleansr case.

2)Blow eIl dus! by compressed air from inside
af element.

Fig. 5-2

NOTE .

¥ the slement eres heavily dirtiec, wash it n
household type detergent. After washing, rimse
tha detergent mit of alament, ard dry it

[complotely,

-

Fig. 5-1

Paved-road, Every 10, UUDkm

(8215 miles)
Clean
Dusty eondition ,Fvery 2,600 km
{1,ERZ miler) or &2 regquired
Every 40, 000km (24,855 miles)
Replace NOTE; More frequent replacement

if under dusty driving commlitions,

Usa cf the selector lover (Option)

A mispositioned sclectar lever can cause the car-
huretor to get “iced"in freezing weather or the
engine te overheat in hot weather. Position this
lever accurding to the aunospheric lemperature,
i 2,in WINTER position when outside tempera-
ture ia 15'C{(68F ) or below ,or in SUMMER
pasition when the cemperaiure (s sbove thal le-
vel.

Wam'=aif seélector lever posibeon

Atmospheric lemperalure Lever position
18T (59 F Jor below WINTER
Above 15T (58F) SUMMER
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Cyclone System

(This system device is installed in the vehicles
ased in certaln dusty aress. )

Description

Cycione is installec in front of the &ir cleaner jn-
lot hose. lts purpose & 1o clean the air 1o be
diawn into the air cleancr and the carburetor. i
whirls the ingoing gir and separates dust oul of
air with an effect of the centrifugal force pro
duced [n ii.

Fig. 5-3

Ceommtruction

The air is drawn into No. | chamber of Cyclone
due to the suction megative pressure of the en-
gine and enters No. 2 chamber through the holes
of Plates(D) which are shaped like the fliers of a
windmil. As the air passes, Plates () give
whirling mation ta it. The centrifugal force
which 5 produced by the whirling air current
presses dust In the air against the inside wall of
No. ? chamber. Tust then drops down into cap
@elong the wall, The nir free from dust now is
drawn into the air cleamer through No. § cham-
ber.

OUTLET

Fig. 5-6

inspection and cleaning

Check the inside of cup(l) for dust every month.
If dust collects up to the middle of the cup,m
move the cup from cyclone and clean the insice
of cup.

Cus | weiws |




Fuel Pump

Descrigtion

A pneumatic diaphragm pump i= used 10 deliver
gasol'ne 1o the float chamber in the carburetor.
Its dinphragm is actuated from one of the cams
formed of englne camshaft. A rocker arm rides
on this cam and mowves the pomp diaphmagm up
and down.

Fuel pump specifications

—— =

0. 26-0. 35 kg/fom®
(3. b6-4. 37psid

Dinchnsge poresurs

1. Zliires)/ minute ar

P oA paed
i battsr at 2,000 ¢,/ min

Fig. >-%

Importent pump disassembling step
Scribe match marks Dacross the joint seams to

establish and identify the angular positions of
upper half (2 and lower half (3 as shown In

AIRCLEANERCYCLONEFULEPUMP ANDFULEFILTER £C-4

W

Fig. 5-8. This provisien & necessary because the
serew holes are <o located as to permit the two
halves to be angularly positioned in more than
oneé way, whercas the pump ¢an be piped only
when the pump is assembled as shown.

Fig. 5-9

Inspection
= Inepect the fuel pump in place for leakage.

= Be surc that the [wel bose is free of any sign
of cracking.

= Be gure that the nuis securing the pump in
place are tight.

= After dismssembling the pump, axXamine [he
dinphragm to be sure it is in good canditien , free
of any evidence or rupture or breakape.

Be sure (o fit the upper ball and lower hall as
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gquided by the match marks(l) given at the time
of disassembly. With rwo halves(Z) ) correctly
positioned ,run in the screws and tighten them
equally.

Fig. 5-10

Fuel Filter

Descripticn

Fuel enters the fllier through its inlet hole and,
after passing through the fillering element,
comes out of its outlet hole commumicated to the
fucl pump. This filter is not meant to be disas-
semblad. It s of cariridge type, consisting of a
filtering element in a plastic case.

Fig. 5-11

Servicng and installation

As said before ,this filter does not permit disas-
sembly , it is to be replaced by & new one periodi-
cally. It is one of the expendable items.

Interval of [uel [iiter Every 40.000km
replacement {74855 miles)
1
r_._..__..l., i AR

' Fige 5-11, Left » thows the fusl fiter in its
| correct posture, with eutiet(d) ceming on tep
| sids and inletD) on bottom side.

Remamber the relative pasitione cf inlst and




https://truckmanual shub.com/ ENGINE EE‘“L'HGEHTE“ ¢D-"
e e

SECTION 6D

ENGINE COOLING SYSTEM

CONTENT

B g N CRRRRRRRIRNY . . .1} Y.
Cooling Water Circult.........uvvereeiaeens PP I s ATTEIR 6D-2
REMOVAL ..oovviviiisiviis e e cvune s ssrer e ssnn e esesnns s e 00<3
Functional Description of Major Components......ocovcvvvvivineenn, 6D-4
Cooling System Services..............ocoveeveeiverrveririernie e DT

Important Re-Installing Steps.....coeusisiiesirirsnissnisasssassisnmnes 6D-10



“E'HE mﬂ"““ﬂi" in ’: https://truckmanual shub.com/

Description
The engine is conled by coolant set in forced teciteulation through jackets fotmed in te engine body

and through the radiator, For the water pamp,a high-capacity cenirifugal pump is used. For the radia-
tor, & tube-and-fin type,larze in heat dissipating capacily ,is wsed

The thermastat is of wax pellet type,aceutately responsive to temperature changes and durable in con-
struction, It maintains the coolant temperature within a narrow range during opécation,

Cooling Water Circuit

The thermastat remaing in closed condition-its valve is closed-when the coolant is cold, Unier this con-
dition, the coolant being pumped flows through the circait compeising eylinder block, cyliner head , in.
let manifold, bypass hose and water pump,in that order,

As the tempetature rises to B2C (179°F Jor thereshout, the thermostat beging to open,thereby allowing
some of the coolant in recirculation to flow theough the radiator, At about §5°C (203 ) of rising
coolant temperature ,(he thermostat becomes completely open so at little or no {low occurs through the
bypass hose the coolant now Flow through the radiator and back 1o the pump, releasing the most of heal
to the atmesphere through the radiator core,



ENGINE COOLINGSYSTEM §D-3
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Fig. 6-1
Removal
1. Coclant draining

| ) Locsen the drain plug (I on the radiator to
empty its watar side.

Fi‘! 'E"‘E
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2)The drain ﬁ-lur,lilfur engine water Bekels & o
-aled balow the exhaust manifald. To change
the ecalant,ar ta deain the jpckets for one rea
305 Or another ;loosen this plug . wo.

oy TS -l_:;:_“.. A _."-"-“

Fig. f-3
2, Ramoval of cooling water horss
To remove These hoses  Jonsen the sorew ol eadh

hose clip and pull the hoses end off

AL

Fig. -4
J. Hadiator reamoval

Loogen the bolts securing the radiater in place.
Take down the radlator.

PRl s
Fig. -5
1. Cocling fen remowal

Removing the bolls securing the fan to the huls

allows the fan 10 be detached.

Fig. 6-8

9. Waler pump removal

In arder to remove the waler pump ,it 2 not ne

cessary to take down the engine. The method of
removal is sequentially illustrated in Figs. 3-12

3.13,%8-15,3-16,3-17,3-18,3-19,3-20, 3-2

and 3-23.

In these figures.cautioning reminde1s are glven.

Be sure 1o pay altention lo those reminders when
removing the pump.

The method of re-installing the pump 3 seguen

tially illusteated in Figs. 3-136,3-137,3-130.3

140, 3-141,3-142 and 3-143.

Functional Description of Major
Components



Water reservoir tank

Thiz resarvoir ,a small plastic tank , s so located
reintive to, and 20 associated with the radiator
that ft receives the 2xcess coolant that would oth-
erwise gaill out by overflowing. The excess iz due
o coolant expansion caused by temperalure rise,
When the conlant cools down , its valume con-
trects ,and the coolant in the rescrvoir returns to
the radiator.

The temperature sensitive material in the iher-
mostat 5 a2 wax pellet. It Is hermetically con-
lined in & metal enze , and expands and contracts
sesording a8 the coolunt temperature rises and
falls. When i expands,the case pushes down the
valve o open il

If ,during cperation ,the valve is suspected of re-
maining closed while it s axpected ta open in-
creasingly , the cause iz most likely a ruptured
Wix Casc.

In the top portion of the thermaostat.an air bleed
hale Is provided ; this hole is for venting oul the
gas or airy il any, that has acoumulaled in the
conlant eirouwit.

e =

Trhermosat funclional specificalions

Temperaturs ot which vulwl

b inpragpliotd 22°CUTIF)
Tempersture st which valve o
kg gt 95 C(203F )

ENGINE COOLINGEYETEM 5D-§

Thermostat functional specifications

Woanlwm i

e —

Armmi 0. 8lin )

Thaw mvtat

Fig. ¢-8

Radiator fillar cap

This cap has two built-in valves and, by these
valves, allows the internal pressure of coulant
circuit to rise to a certiin level sbhghtly above
that of the atmosphere.

Of the two buili-in valves, one s an adjusiing
valve amd the other is 2 negative-pressure valve.
The former opens only when the internal pres-
surc rises by 0. 9kg/cm’. This mecans that the
coolant’'s boiling temperature is substantially
above 00T (212F )-if the coolant & straight
watcr — and that, under normal runniag condi-
ton , nd DO OOeUrs.

Following a shutiing down of the engine, the
coolant will cool off and ibe internal pressure
will drop. If the pressure should be allowed to
keep on [alling, there happens the danger of
coglant pipes and tadiator cores becoming sub-
octed to a large collapsing pressure - the pipes or
radistor cores or any wenkest pcint might give
in. The negative-pressure valve opens in such a
egse lo admit almospheric pressure into the
ecalant eireuit, therehy aveiding a build-up of
negalive pressure,

The cap has its face marked” 0. 97, which means
that its pressure adjusting valve opens a1 0, 9km/f

e’ .
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Deratirg Dressare wating vilve

Fig. 6-9

Dacraling vacwum vl

Fig. 610
Water pump
The pump roter s supported by & totally sealed
henaring and da nat parmit dizestembly. For this
reasan ,the pump must be replaced by a new ons
when any part of |t has developed & malcondi-
licn.

Fig. 6-11

Reaguiramants on coolant

The long-term reliability and sooling capacity of
the engine cooling system depends much on the
guality of cooling water used. “Hard water”,if
used , will foul up the cooling circuit by scale for-
matian, for such waler is usually high in silicate
and mineral contents. Scales are poor heat con-

durtors.
Use of water high in acid concentration is jus o
bad; such waier promotes rusting. For sindlar
reasons, river waler , well water, not 10 mention
sca ‘water ,arc not fit ns engine cooling water.
Tap warter avallable from city water supply I* the
best available water. Distilled water is ideal b ot ks
& luxury in most cases.
For protection of the cooling cireudt, i1 18 recym-
mended that glveol be added to the cooling water
in & proportion determined by the lowest at no
spheric (emperature sxpected.
Standard SC1010,SC1010X is shippad from the
factory with its cooling circuit filled with a 5 )34
solution of glyenl, this soluton does not freeze
down 1o -I6.
Many brands of ANTI-FREEZE compounds are
sold in the markel. In no case ,allow two or rore
different brands 1o be mixed in the cool:ng :ir-
cuit of the engine.
“GLYCOL Covlant™ — "Anti-freaze end Sormne
Coolant” — ta effects and use
{ 1 )Effects of glycol conlant
(a)Its freczing temperature is much lower ard
depends on the concentration of glycol. 1 is
an anti-freeze coolant.
(b)Tt does not corrods the metal surfaces of the
couling circuit. It is an anti-corresion coolan-
t.
(e)t does not develop fcam or bubbles. It i: a
foam-inhibited coolant.
(d) stands long usage. The renewal intervel: i
much longer.
(2)How toe proportion Anti-freers coolenmt o
cooling water
Anti-freeze conlant is a multi-purpose anti-freqze
campound. lts aqueous solution s eng ne
coolamt can be kepl in service s long as tvo
years in a single stretch. regardiess of
changes of season.
To prepure an antl-freere coolant with Anii-
freere coalant, propartinn thie compound 10
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water according o the Following chart, in
which the proportions ars indicated for sev-
ANTI-FREEZE PROPORTIONING CHART

en levels of tsmperature as the lowest ex-

pected levels,

sl T -3 —12 | -6 —20 | —15 — 50 — 16
ETIILEALITE T 16 10 ' 3 — 4§ —13 — a2 — 23
Glyocd comcan % 20 2% 30 % 40 45 s
ftr. 3.60/3.€0|1.13/3. 37| 1. 35/3. 15]1. 57/2. 93 1. §0/2. 70| 2. 05/2. 45| 2. 25/2. 45

Ravo of com- - =5 ; i _
pound to ool US . |1.60/7.€60)2.38/7. 12| 2. RG/6. 656 3. £3/5. 17| 3. 60/5. 70| 1. 28/5. 22| 4. 76/1.756
ml“lnr ——— — = — . — . —
[ NOTE.

Remamber , the radiatar capacity is 4. 5 litrea which inclucdes the ressrunir tank eapacity of (.  Fre

(1. ). - - +

Water temperature gauge

This gauge constitutes a sysiem of its own,with an indicator mounted in the instrument panel,an sn-
gne unit or sensor of thermistor [vpe and & regulator for passing a canstant current. These three are
connected as shown in the diagram below

o
Hafery

Fig 6-13
The indicator [s of bimetal type;its bimeta! ele-
ment 18 wrapped with a heater coil and beonmes
heated by the current flowing in the coil. By de-
flecting, the element acwuates the indicating
hand ,making the hand move aleng the tempern-
turs scale.

The magnitude of the current is determined by

coolan! temperature rises, the thermistor offers a
decrensing resistance , 8o that the sarrent increns-
¢, thereby deflocting the indicating hand wider.

The reguiartor is 2 means of maintaining a con-
stant current in the cirevit for each ohmic resis-
tance state of the thermistor, and does so func-
tion under the varying voltage condition of the

the state of the thermistor in the engine unit. battery.

This unit is installed on the intake manifold. Cﬂ-uﬂng Sﬁtﬁm Scﬁi.m
Speaking generally .a thermistor is &8 semiconduc-

tof resistive elemant whose chmic resistance de- Thermostat

If the therowstal valve is suspecied of malfanc-
tioning ,check first the possibility of same foreign

creascs o jis lemperalure rises ity resisance bas
& negative Temperature coefficient. When the
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matters being stuck on the valve scat to prevent
the valve from seating wght, Next, check the
thermostatic movement of the wax element ir
the [ollowing manner ;

Heat water in & pan by placing the pan on &
stove ,ae shown [n Fig. 6-14. Grip the end of a
thread or small string by pinching it in the valve
and suspend the thermostal anit by holding the
other end of the thread or string. Immerse it in
the water, holding it about 20 mm (0. T3in)
ahove the bottom. and resd the water tempera-
ture on the column thermometer.

If the suspended wunit falls o the botiom just
when the temperature riges o0 B2 T OIS F Jor
thereabout (which is the temperature at which the
valve should begin (o open ) , the thermosiar uni
may be deemad o be in sound condition.

If the valve begins to open at a temperature sub
stantially below or above, the thermostal unit
shol'd be replaced by A new ans. Such & umit, if
re used, will bring about overcooling or over-
heating tendency .

Fig. 6-14
Make sure tha: the air bleed hole of the therme-
sat s ¢clear ;no clogged.

Fig. 6-15

Fan bell

(his belt drives both aliernator and water pump.
Check the belt for tension. The belt is in prope:
lension when a thumb pressure ( 10kg) apolied o
the middle paint of ie span deflects it about !0
I5mm (0. 1-0. 5in. }. Inspect the balt for signs o
deterforation end repace {1 as NecEssary.

Belt tenslen 10-T5mm b, 4@, Gin, )
specificatien & deflec:ion
NOTE .

Whan replacing the belt with & now ere,
| wdjust belt tension to 3-T10mm (0. 3-0. 4

Fig. =14

To ndjust the belt for proper tension ,loosen the &
bolis securing the gensrator in place ,and displace
it to slacken or tighten the belt,
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A ouse belt yor a beilt iending to break off or oth-
erwise defective, is olen the cause of engine
overhoating. Because of the importance of this
belt, it is strongly recommended that e belt be
replaced at regular intervals even when the beli

locks satisfactory in appeararce.
T

-

Helt renlnsement Two years
interva; | {recommended )
.". ! i e 00!

If the water side of the radiator is Jound exces-
sively rusted or covered wilh scales,ciean it by
flushing with the radiator cleaner compound,
This flushing shauld Se carried aut at regular in-
tervals for scale or rust formation advances with
time even where a recommended tvpe of coolant
is need. Periodical flushing will prove more aco-
nom:cal. Excessive rast or scale will lower the
cocling efficiency

Inspect the radiator cores end straighten the [lat-
tened or bemt [ins, il any. Clean the cores, re-
moving road grimes and trashes.

Flatiened or bent fins obstruct the flow of air
through the core to impede heat dissipation.

|
Radinior Fluthing

l interval |

Twn years

{recommwended )

Fig. 6-18

Coclant lovel

Cooling water in service decresses it volume
gradually cn account of progressive less due to
water evaporation. Check 1o be sure that the wa-
ter surface Is up to anvywhere between FULL and
LOW marks on the rescrvoir tank., The user
showld he reminded of the need o dally check the
wiater leval.

Fig. €-19

Water hoses

Inspect each weter hose for evicence of cracking
of breghage, and be sure thal iy conneclion s
tight. A defertive hose ar a hose showng cigns of
malcondition must be replaced. Tighten the hose
connecilons as necessnry.
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Fig. £-20
Important Reinstalling Steps

Filing up the coaling systam

Park the machine on a flat level floor,and fill in
antil you see the coolant come up lo the well part
of the radiator filler. Then, run the engine two or
three minutes to recirculate the coolant. Thig re-
clrculation will drive out air, if any, trapped in-
side, and will Jower the coolant surface at the
filler. Add coolant until its surface shows up a-
gain in the [illeryand fill up the reservair tank,

Check o ensure that thers is a clesrancs of
10mm (0. din. Ybetwaen the end of the rubber
hose in the reserveir tank and the battom of
the tank.

https://truckmanual shub.com/

jis

10mm

=04 in)

Fig. 6-21

Cooling fan

The enaling fan takes its position with two en.
gtaved cylinders facing outward (toward froni
side). Be sure (o0 mount the fan s shown in Fig
6-22.

Fig. 6-22
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Description

The optional heater is of hot water type.  Its operation is quiet. [t takes engine heat through the medium of
water and sends warm air into the cabin by means of a blower.

Since the blower drive is electrical, independent of enzine speed, the heater is just as effective even
when the engine is running slowly. In summer, the blower doubles as a fan for reom ventilation, with
the heater valve kepl closed.

Fig. 7-1
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Electrical Circuit

The circuil diagram shown in Fig, 7-2 illustrates how the blower motor is contralled. With the main
awiteh elosed , pulling the buttan of the fan switch to the first dosition passes a current through the mo-
tot. This current is small because the circuit has a resistor (indicated as “fan resistance”in the diagram )
and the blower runs slow under his Condition.

Pulling the switch button all the way (to the second position )throws the full batlery voltage across the
Ulower motor. A large curtent flowsand the blower runs with full speed.

Fuse box
= “-Ill'l‘ﬂ#h

4

=
&

I

|

R

I

1

-

Wire Symbu _
H -
Roridd 8 ]
S/NOrey /Brown @

3/ R lipey [Red

U/R=- - B/ Red -

Fiﬂ- T“'z



CAR FEATER GE-+

httos: /truckmanualshub.coml

Fig. 7-2-1
Heater Services

Foan resistor

This resistor (s In the heater case. Inspect It for
signs of eracking or breskage and replace it g5
necessary. If the blower metor will .not run er
when you replace the existing ressior, check 0
be sare the resistor has an ohmic resstance of
4. 3 ohms. Use a circuit tester for this purpose.

Fan resistor specification §. 5 ohms

Fig. 7-3
Fan switch
Ulging a circiiit tester ,check this swilch for circnit
continuity ;

{ 1 }Switch buton in first position

Continuity should be verified betweenS/R
and U/R.

(2)Swirch buton in second position

Continuity should be verified batween 5 /N
and U/R.

Fig. 7-4
Heater valve

This valve is installed in the heater box. Whe
warm air 15 wantad in the room ,open the valve
During the ssason not requiring the use of the
heater ; keep the valve closed.
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The rough standard for opening and closing of
the heater valve s shout 200 (68 F Jof the oul-
side temperature,

| NOTE,
| Make sure not 5 leave the beater hose

i removed even when the haater is not used.

| This is mportant fo pravent rust, |

Rule of thumb on heater valve

Above 70 | Keep the valve
When outside | (68T ) tght{plosed )
tamperatute i | Below 20C | Keep e valve
(E8T ) locse (cpened )
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Description

The principal components of the ignition system are,as shown in the circuit diagram of Fig. 8-1,the
spark plugs, distributor ,contact-breaker yignitlon coil and,as the source of igniting energy , the barery,
Note that the ignition coil has two windings, primary and secondary.

Current from the battery flows through the primary winding and then the contact-breaker ; the contact
point in the breaker opens and closes to interrupt this curren (niermittently.

Each time the primary current 6 interrupted ,a very high valtage develops in secondary winding. It is
this intermittent high voltage that the distributor passes sequentially to the four spark plugs to fly a
spark across the gap in each,.one plug a time.

The distributor is sort of rotary switch , whoss roter connects the four plugs,one at a time ,to sccondary
winding of the ignition coll through the wires called “high-tension "cords. Note that there are one high-
tension cord, from secondary winding to the center of the distributar eap,and four mors high-tension
cords between the spark plugs and the four terminals on the cap.

The resistor,connected in series to primary winding ,serves to reduce the inductance of primary winding
5o that the high voliage generation in sscondary winding will be stabilizad.

MNOTE,

Wharsabouts of tarminal connactions are claarly indieatad in the disgram balow. When impecting the
electrical wiring ,rofer to this diagram and check to be sure that each connection is tight. Examine the
cords for torn insulation and for svidence of grounding.

= ——— I

Fig. 3-1
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Description of Components

Distribator

Fig. 8-2 showo the distributor unit in section to
expose fis [nternal mechanisms o easy viewlng.
The shaft i driven from engine crankshaft
through wotm gearing,and rotatss once for e-
very two revolulions of the crankshaft.

Inside the cap are Faur side electrades (for spark
plugs)and one center electrode(to which the se-
condery side of the ignitlon coil Is connected).
The arm of the rotor, mounted on the shaft,
touches the side clecirodes one by one "distribute”
the high voliage 1o the spark plugs.

[mmediately below the distributing mechaniam is
the contnot-breaker , whose cam ,mountsd on the
shafi, aciuates the bresker arm o0 mahe and
kreek the primary currant eircuit for the purpose
already mentioned. The condenser (capacitor ) se-
vuwred o he distributor body Is for abscrbing the
ourrent surge, which would otherwise result in a
aparking acrose the contact point gap. The surge
vecurs every time the contact point is opened,
and is due [o,%0 70 BAY, the inertia of electric
current. The object served by the eondenser is
obvious;it is to prevent the point facea from get-
tng burnt by sparking.

The ignition & advenced automaticslly by cen-
trifugal action and by the difference between in
let manifold vacuum and atmospheric pressure.
How the advancer operates will be described in
reference to Figs. 8-4,8-5,6-6 and 8-7.

DS /T UCRITIaN U] oD, COMYT i

DHwirfbruior daia

Cam dwell angle | 52°

Condenser rapacd-
sidiis 0. 25 microfarad

: 1 Ty
Tenttlon it 10 ;-.T.h.ﬂ.fﬁﬂlk;tﬁl

13

Clockwise ;ns viewsd from iop

Fig. 8-?

Ignition ceil

The ignitdon coll is a sort of minsture trans-
former and, as such, has an [ron core around
which two ceils are wound — primary and sec-
ondary windings mentioned above. The two ar:
so close to each other that & sudden change in th
magnetic flux produced by "“primary current”
flowing in primary winding(in a less number of
coll turns) induces & wvery large electromotivs
forced voltage )in secondary winding(in a greater
number of coil turns ). These live parts ars
housed in a tight ,insulstor case topped by the cap
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mentfoned above. Note that the cap has three ter-
minals ; one high-tension terminal and two low-
tensjon terminals.

Fig, &-3
Tiving sduancer
The distributor shaft, from jts driven-gear end to
the rotor-cerrving end ,is not a sngle solld plece ;
actually this shaft is in two pisces connected to-
gether through the timing advancer. The ad-
vancer 5 essentislly a flyweight mechanism.
Timing advancing action is accomplished by
twisting the top shaft piece relative to the bottom
one in the direction of shaft romaton.

The contact-breaker cam , mentlonad above, for
actuating the breaker arm is mounted on the top
piece. The twisting movemen! is produced by the
speed-dependent radial (or spreading ymovements
of the two flyweights.

{Melurd advenee}

Advancer feature
ailvancer

T . ]
Running spesd (1/min)

Vacium advancar

When the engine i in lightly loaded condition,
the amount of fuel being supplied W it s nol
much and,neadless to say, throttle valve is open
but a litile ;80 that the vacuum in the inlet mani-
fold slde of the carburetor is high.

For fael economy , it is desirable to advance the
ignition when the engine is burning a small
amount of fuel. The vacuum advancer utilizes
the high vacuum to produce a forcs for actuating
the advancer rod in order to angularly displace
the breaker plate.

NOTE,

Thas vecuum advancer atarts working Lo
produce the sdvancing force whaen throtile
valve is 4° lo 5" cpen as meassred from its
fully cloasd position.

The diaphragm is spring-loaded. Witk a high
vacuum , the differential pressure acting on the
diaphragm causes to overcoms the spring force
and move In the direction for pulling the ad-
vancer rod. The rod so pulled turns the breaker
plate counterclockwise {counter to the direction
of distributor shaft rowtion)ic advance the igni-
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Vacuwm {reroury Soluma mimn)

Spark plugs
Each rew machine shipped from the faciory is
flired with standard plugs.

Brand Standard tyne

AC Deleo R45XLS

Distributor cep

Leakepge of high-tensinon ensrgy for ignition
shows up as misfiring in the engine. It cocurs mt
any part of the high-tonsion line where insula-
tion hac fallsd or in & dirty distributor eap, that
isyan internally dirty cap.

A wider spark gap in the plug,.a conditin often
found in poorly cared spark plugs,promotes the
tendency of high-tension energy to find & short-
cut to ground,

Cleanliness is very important for the distributor
cap. With & ciean diy cloth, wipe off dust or
grime, if any, and inspect for any damaged
(scarred , scratched or cracked ) pari or any part
evidencing high-tension leakage inside the cap.

Fig. 8-9
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Distriburtor driven gear
Inspect the gear teeth for wear, and see [ the
backlash |5 normal or not. Excessive backlash can

be told by turning the shaft back and forth, with
its driven gear in mesh with driving gear. Maled-
jasted ignition timing is often due to excessive
tooth wear in this gearing and,in such a case,
can be carrected by replacing the driven gear,

S B ;

Fig. 8-10

Soark plugs

The spark gap specification i8 0. 7 ~ 0. 8mm
(0. 0270, 0(31in). Bo sure tv use a thickness
gauge in checking the gap. A wide gap is just as
had as A narsow gap. The 0. 7 ~ (0. 8mm
(D. 027~ 0. 0231in} gap will produce the right
kind of sparks needed by the air-fuel mixwure in
thiz engine.

0. T, Brren
(0. 027~0, 041 in)

Fig. 8-11

Centact point fecas

In the contact breaker ,push the breaker arm with
your (ingertip just a lule so thal you can sec the
paint faces, If the faces are oily,clesn jif rough-
ened , smoothen by grinding. In most cases, the

point faces can be reconditicned by grinding with
a [lle o wil stone. Pointls worn beyond repair
must he replaced.

The illustration ; below , tells wha: must be done
in each case but the last one showing & pair of
propetly aligned ,smooth faces. Wear or burning
is hard to occur in the contact point whose point
faces are in the condition labeled "good? .

i b & &

Fig. 3-13

Chacking the primary clrcuit for faull

If the engine misfires or doca not fire up at all
where [is spark plugs have just been checked to
be in good condition , the first step of locating the
cause is to check the primary circuit { between
distributor and ground )for continuity by using &
circuit tester as shown. Since the contact point is
open s the tester should indicate discontinuity (in-
finitely large resistance ) ;if continuity is moted ,it
means that there ig & fault somewhere along the
primary circuit, which could be in condenser of
alsewhere.



IGNITICN SYSTEM 6F-7

Fig. 8-13
Condensar
Check the condencer for capacitance hy using the
electro-tester. You may do so with the condenser
in place or removed. When checking it in place.
that is a8 mountad on the distribulor , be sure to
hove the contact point opened. A condenser not
mecting the following capacitance specification
must be replaced ,

(DOpon

Condenser cipaeiiance
speCification

I 0. 25 microfarad

Fig. &- 14 (2)Open
Igrtinn el
(1)Sparking performance test

The purpose of this test is to see if the ignition
coil is capable of producing high voltage surges
forecful enough to [ly good sparks al the lgnidon
cofls a1 all times, particulsrly when its tempera-
ture hae risen to the normal operating lavel. Use

httne: //triuckmaniial | chub com/.
——

of the electro ester is assamed for this test. Witl
the ignition eoll comnected to the tester, a
shown, let the spark fly across the threc-needh:
gap. Continue this testing for about three minate)
so that the coil will get warm to simulate the
normal opersting condition. The coil may e
deemed to be in good condition if the sparking i:
stable , without any misses. In the use of the elee
tro tester for this purpose, do nol enlarge the
three-neadle gap wider than Teum (0. 27in. )

Fig. 8-15

( 2)Hesistance measurement

Measure the ohmic resistances of primary anc
sccondary windings In the gnitlon coil. If the
readings are in agreement with the prescribec
values, indicated below , the coil may be judged i
be in good conditdon. Take readings when the col
is hot,ebout BOCC176F ). this is because we
are interested in the performance of the cail a
the normal operating temperature, aot of a cul
coll.

—

-
i Primary winding Aboul Bohma (in cluslve of
| realstance the |. Sohm reslstor)
| Secondary winding

Aboutl Bhilohma
-
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Timilng mark

Fig. B-16 Fig. 8-17
2 )Remove the distribuior cap, Turn the rotar to

Important Reminders for Reassembly make the center (@) of rotor flush with mark

and Installation @) embossed on the distributor housing. As

shown in Fig. B-14.
Distributor

When re-installing the distributer , be sure to in-

sert it into the distributor gear cese in the follow-

ing ssquence

1) Turn over crankshaft in normal direction o
index the {10* B. T. D. C. Jtiming merk @) to
the timing match mark &), The 10° mark is
the cne provided on flywheel. See Fig. 8-17.
Normal direction of crankshaft is clockwise as
viswed from front side.

— SRR, =
AHer aligning marks (1) and (Z). remove
cylnder head cover to visually confirm that

Fig. 8-18

9)Insert the distributor into the distributor gear

the rocker arms are not riding on the case, indexing the embossed mark &) of dis-

eamshatt cams st Ne. 1 cylinder. H the tributor flangs to center (@) of the distributor

srms are found to be riding on the cerm, mounting screw hole.

| turn over cranxshaft 360° 10 align the twe _
rrarks anew. =k

Fig. 8-1&-1
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High-tensicn cords

[nstall the four high-tension cords by referting o
Fig. 8-19, making sure 1o identify the four cap
terminals of the distributor for the four eylin-
ders.

Mo | Cylindes \'\

i “ﬂu.:mhh MNo. § Uylmoer Righ-temwion
sk - by Cond Serd

P | Cylinder nigh- tenmion cor
Mo. & Cylinder high tenslen eosd K

Fig. 8-19
Ignition Timing
Specifications
: 10° B. T. D. C. ot 900r/min
- (rpm)
[gnition ceder | SR
ﬂi- ""'_"' ﬂ- 5‘“
Broak
| Decater poins 6@ | 0 1160, prg80. )

Checking methoda
Check to be sure that the point gap is within the
specified range, from 0. 40 o 0. 50mm (0. 016
~+0, 018in. )and then check the ignition timing
on No. 1 cylinder. To adjust the point gap 4 locsen
setews (1) and move the stationsry paint with
plain screwdriver inserted into slit (@),

Fig. 8-20

(1)Chocking and adjusting with timing Light
CHECKING ;

Tie the light o No. ] high-tension cord, Start up
the engine and run it at 900r/min. Under this
condition , direct the light to the flywheel. If the
10® timing mark () appears aligred to the timing
match mark &), the ignition Is properly timed.
See Fig. 5-22.

Fig. 8-21
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4) timing mark

Fig. 8-22

ADJUSTING ,

If the mark @ s off the mark(®) ,adjust the tim-

ing as follows,

1 JCheck ta ba sure that hreaker point gap is be-
tween 0, 4 and 0. 5mm (0. 016 and O.
01&in. ).

2V Locsen the distributor elamp ball and turn the
distrfbutar housing in place to advance or re-
tard the timing.
NOTE ; o

@ Turning the housing counterclockwise
wdvances the timing,anc vice verss,

pAHer repositioning the hausing ; check the
timing with the timing light and, s
necetsary  repeat step 2). |

(2)Checking and adjustment with the uiming
tester
The timing tester has a built-in buzzer.
Connect ane of (15 l=ads to the primary-circuit
terminal of the distributor and the other lead to
the distributor body. Slowly turn the crankshafl
by rotating the cooling fan clockwise while
watching the timing marks. (have the ignition
switch urned off. )

The burzer should start sounding off just whan

the marks come into register, indicatiog that the

engine is sel for the specifisd tming.

CAUTION ;
With timing marks (5 ([7) lined up s shown
in Fig. §-23, romove the cylfinder head
cover and check o be sure that No. |
cylinder rocker arms are net riding on cam
lobes. I the arms are up,turn over crank-
shaft by one rotation ( JE(0") clockwie (as
viewed from front side ). This turning
should emna tha burzer to sound off just
when the merks coms inte alignment. '

b ————

Ny —may

NOTE

The two tester lsads are given polarity
signs, (4 )to one and( — ) te the other
lwnd ;connect the red leed tol + Jcord and
the biack lmad to ( — ) cord, of the

10 (B T.D. C. ) .
i) Hming mark

Fig. B-23

¥

’ !
il "'"'E'." el

R iy

Fig. 8-24 Timing tester
ADNETING
Upon noting that the ignition is not timed 1o the
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specification , proceed as follows;
1 ) Maks sura that the bresker point gap is s=t
right. that is,between 0. 4 and 0. Smm
(0. 016-0. 019in. ).
2) Bring timing mark (&) into alignment wiih
mark (7),as shown in Fig. 8-23. Mark () re-
presents the 10° crank angle.
3 Locsen the distribuior clamp boll, and
slowly rotate the distributor housing vntil the
buzzer starts sounding off, Held the distribu
tor right there and tghien the clamp bolt.
| NOTES,
' 1. Turning the housing counterclockwise |
; advances tha timing and viea verus.
| 2. After tightening the clamp bell, chock the
timing once sgain,
Checking the timing sdvancer action
TCENTRIFUGAL ADVANCE;
Haok up the timing Hght.disconnect the vacuum
nose from the vacuum advancer. Check that the
ignition advancer increase up ite speed as shown
in Fig. 8- 4. If not, thai means something is
wrong with the advancer. The controller retarn
spring cracked or weekensd or load bonded re-
sults in this problem.
MNote
When ignition timing is in conformity with the
readings in Fig 3- 4,add 10° to the readings(in
static ignidon .
@VACUUM ADVANCE,
Connect the vacumm hos¢ again,run the engine
wilhout load. Check the flywheel timing mark
with the timing Ught.
a. When the engine runs at 3, 500r/m ,read out
‘he iming value according io the crank angls.
b. When the engine rums al the speed slated
above, remove the vacuoum hose from the car-
buretor ,read out another reading. The differ-
ence betwoen the flrst reading and the second
one |8 the advance angle,
Note
I# the first reading is mostly the same a3

the socond one, it means the vacuum ad-
VHNCE S WIong.

Note ;
Before checking the vacuum advance, be
sure no leakage, crack , and damage of the
vacnum hose.

Repalecement of Distributor Drive
GGear

Replacing a worn-down driven gear (2 part of

the distributor assmmbly ) is not encugh. Inspect

the drive gear,ton, and replace it if it 5 badly
warn down. The drive gear can be removed from
the camshafi.

Waorn gears in the distributor drive are likely o

disturb the ignition timing and must be replacad.

When presing the replacement drive gear onto

camshaft , be sure 10 position the Fear angulerly

as shown in Fig. 8-25. Note that the tooth roat i

radially centered on the center line through the

keyway provided in camshaft.

B = F
1. Before removing the drive gear irom the

I camahaft . scribe & match mark on this

f shaft and, whan mounting the
replacement drive gear, refer o this
mark.

2. Thare s no nesd to discriminates bebwasn
the two e faces of the drive gear ;the
gear may be fitted with either enc held
foremaost.

CAUTION

Distribulor gesr cass

Whera the distriogtor gear case has been
removed in engine dhsavsambly ar st sny
other occasion , be sure to fill up the cese
with BOec (2. 03/2. 11 VS/\mp ox) of
engne ol after re-installing the cass.
Never start up the engine with the gear
cass ampty of oil
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STARTER MOTOR
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Description

A shift-lever type starter motor Is used for cranking the engine, The motor i mounied on the crank
case, with its drive pinion meshed with the ring gear of the flywhesl In the following illustration ,note
that the whole motor assembly inclusive of the magnetic switch and lever mechenism is enclosed.

MI:;ﬂ switch
Dirve laver :
Y =
!
|
| ——-l_ : = Armature breks
" H K
o /
lt u||I|I A
N e ————
: Py L 2
Pinkon e i
/ D - 2 =
i > Commutator

Fig. 3-1
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Specifications
Valtage 1 2wanlts
Ohutput 0. Bew
Eating Tlesconds
Direction af rotavon .rcuunwdﬁ:-.wiu a2 viewed from pinion sde.
Brush length 1; 1Grrm (0. 75in. ,_
Numbee of plnion tecth K.
Nu-luad charseteristic |04 marivom s 1T walis 5, 800rpm mindmyem
o | TT0A maximom x 9 § valiz and 0. T kg-m tworque, 1.700
rpm miremm
Locked rotor curment = ITE-H'IM I?l:linll.r.rn.n }_ T-iull.*:: 1. Bg-m rabimoum
Magnetic swihch cperating velmge Ir fvoits maximum -

Cranking Action

Starting up the rmaotor

Turning on the startdag switch results In a sinall culrent Mowisg thiough the holding coll and anothe
through the pull-in coll ,both in the magnetle switch. The Fformer current flows direct into ground ,bul
the lattér flows through motor armature and field. In other wortds , motor beging to run. In the magnet:
switch , the twa coils snargizsd —pull-in eoil and holding enil—develop 8 conhined magnetic pall , by
which the moving core is pulled againet the force of the sprirg anc mowves oward the righ:{in the illus-
tration ). At this ime ,the motor armature 5 Tunning bu! slowly secause of the small inidal surrent, As
the moving core & forced 1oward the right, ' lef end Lurns the shifi lever around Iis pivol ;so that the
bottom and of the lever poshes the ¢liteh toward the 'efl . Since the clineh s splinsd 10 the motor shaf
and because the motor shaft :s rotating,the clutch sdvances toward the left as assisted by the helical
splines.
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Pinion meshing with the ring gear

The pinjon may mesh into the ring gezr smocthly or may bounce on the ring gear , depending on the
relative positions of their teeth. In the latter eveni,the springs mountsd on the cluich abserd the shock
and ,since the pinkon Is rowting and being pushed, its teeth will eventually mesh into those of the ring
gear. In either easa, the shift leves is allowed to turn fully and permit the moving core o be kept pulled
all the way toward the right. When this happens, the main contactor of the magnetic switch cloges to
connect the startar motor direct to the battery. Consequently ,a very large current—lcad curren: —flows
through the motor to develop a normal cranking torgue for driving the engine erankshaft throngh the

drive pinion and ring gear.

Fig. 3-3

Engine crenking

When the motor is cranking the engine with full force,the pull-in coil s bypessed or shunted but the
holding coil remains energized 1o hold the moving core in its shifted position. Under this condition , the
shift lever {s pushing the pinlon by overcoming the force ol springs.

As the engine fires up and bagins to run steadily and if the starting switch is kept closed ,the ring gear
starts driving the pinlon. When this ocours ,the pirion merely spins an the motor shaft withont transmit-
ting this reverse drive 10 the motor. This {s because the cluich is of overrunning type.

Fig. 9-4
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Tarminating cranking oparation

Turning off the starting switch de-energizes(shutting off the current)the holding ecil ¢ that the pall
hithertv acting on the moving core disappears. By the [orce of the spring ,then ,the shilt lever s turn i
back and the moving core is forced foward the left to open the main contacior. [his shuts off the loxd

current,and the drive pinion ,shift lever and moving core go back to thelr original positions.

Fig. 9 5

Removal

1 )Digconnect battery cable from the negative( - Jterminal of the battery.
2 )Disconnect the plus cord (+)and white/brown lead wire frum the starter motor.
3)Remove the two bolts securing the starter motor assembly to the crank case .and take off the starter

miar.

Disassembly

1 )Remnve the nut sacuring the end of the field
ecil lead to the terminal on the head of mag
netic swiich.

2)Take off the magnetic switch(1}from the

starter motor body by removing the two
mounling screws.

3) Remove the bearioe cover (B). and take ol
lock plate breke spring@and rubber@).

j .. l_.-.'._'i".- |

s

Fig. 9-7

BiCrip

4 ) Disassomble the brush holder section in the
following ssquence ,
(1)Remove two through balis.
(2)Detach commutater end frame.
(3)Draw brushes out of the holder.



(4)Take out the brush halder.

Fig. 3-&

2)Remove the case complete with field coils.

G)Pull off the set pin from shift lever , and 1ake
out the rubber and plate inside the housing.

7)From the housing, ke out the armature,
starter clutch and shift lever.

Fig. 9-9

8)Draw aff the starter clutch a8 follows .
(1 )Draw stop nut wward the clutch side.
L2 )Remave snap ring and slida of f eluteh.

Maintenance Services
In the event the starier motor i& found unable 1o
crank the engine,the first thing 1o be checked is
whether the drive pinion plunges out. If the pin-
ion does not plunge outythen the magnetic switch

STARTER MDTOR 8G-6
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must be checked.

If the pinion plunges out satisfectordly . then the
inability of the motor to erank the 2ngine is like-
ly 10 be due to some defective condition in the
commutator of in the armature , provided that the
battery is in good condition and that the circuit
for spplying the buttery voliage 1o the motor &
free from any opeén or fault. Having narrowed
tht scope of scarch for the cause of trauble 10 the
motor proper. proceed as follows,

Checking the field coils

Checy to bé sure thal the Field circuit i€ neither
grounded or open cirouvited. This can be effected
by using a circuit wester as shown, If continuity 15
indicated by the tester hooked to the housing or
frame it means that the insulaton has failed , re-
sulting In a grounded field coil. Such a fauil can
be correcied by repair in moct easss,

Fig %10

Chscking tha armaturs

« Using the circuit tester ,sec if there is any con-
tUnuity between commutator and armaiure core,
The testar will indicate infinite resistance if the
insulation i in sound condition.
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necessary for removal by cutting is availabla
without reducing it diameter to the limit.

Smandrrd Service himit

= = o

Commutaior
Alameter 31. Smm 30. Sorum

(1. 28in. ) (1. 20in. )

Fig. 5-11

= Again using the tester, check for continuity
betwecn ecach pair of adjpcen! commutator
segments. Il discontinuity is noted at any part
of the commutator ,replace the whole sub-as-

sembly af the armaturs,
L R o Fig. 5-13 (LSand paper

« Make sure that the mica between oach pair »f
adipcent segmenls is undercut to the prescrib-d
depth. The conventional undercutting (eci-
nigue is to be used in repairing the commut-

ol s
Srandnasd Service Limiv
Mica
R p— W, 5=}, Emm (1, Zmin
(0. 02~~0, 03is. ) (0. 00N, )

Fig. 8-12

Servicing the commutator
= If the surface of the commutator & gummy or
otherwise dirty ,wipe it off with a cloth damp-
enéd wilth gasalinge. If the surface I8 coarsened
or in burnt conditdon ,smoathen it by grinding
with sandpaper. Il the surface s grooved
deen, it may be necessary to remove (he
groove marks by turning the commutator in a
lathe; such turning is ofwen successful in re-
canditioning the commutator if the exira siock



— SR TR ST —

Fig. 3-14

Testing the magretic switch
Before scparating the magnstic switch from the
maotor proper ‘us: removed from the crénkcase,
test the swilch by connecting the battery lo the
switch ,as shown , to see if the drive pinion jumps
out when the battery voltage is applied. (With
the positive terminal of the battery cable end. )
With the swiich coils In sound condition, the
drive pinion will jump out and, even when the
main circuit i opened at* A", will remain in
“jumped out®position. If undeing the connection
ar’ A"zauses the drive pinlon to retract, it means
that the holding cail k& defective.

Fig. 9-15

Servicihg the brushes
Check the iength of each brush. If brushes are

STARTER MCTOR BG-§

worn down to the service limit,raplace them.
i_ Standard | Servioe limit
Brush length | Smm 12mm
} (0.78in.) | (0. 47in.)
|

Fig. 5-18

Servicing the brush holders

Make sure that the irsuiation betwesn the two
brush holders, positive and negative, {s In good
condition. This should be verified with the use of
the circuit tester. If any continuity i3 noted, re-
pair the nsulation.

Fig. 5-17
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Important Reminders for Starter Motor Reassembly

Various parts of the starter motor astembly need lubrication at each overhaul. The lubrication points are
Iustrated below ; (Also required is locking by punching. )

Fig. 3-18

| )1Give grease to the bush in the drive housing.

21Grease the helical splines befors mountng the clurch sub-assembly.

3)Greace the cliding or contacting surfaces awmociated with chift lever,

{)Grease the bush fitted into the end frame and also the armature shaft end inscrted into this bush.

) After insialling the stwp nut,lock it by smking at two places with a punch.
6) Adjust the leagth of the moving stud so that the clearance between the stop nit and the pinion in

plunged-out condition will be from | to 4 mm (0. 04 o 0. 16in. ). To check yrun the motor in no
load conditdon o plunge out the pinlon and wail til] the motor speed seiles,
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CHARGING SYSTEM G6H-2 et
Description
The chargirg syatem consists of the alternator complets with n means of rectification for producing DC
wutpul puwel,and the two-clement regulator anil for controlling the vollage.
In the alternalor . (hée armature s stationary ; it conssis of three cofls mounted-on the stator in sach A
way as to produce three-phase aternating voltage. This voliage applies to the rectifier for fall wave
rectificaticn. The rectifier delivers power [0 the furm of direct current,
Against the staticnary armaiure, revalving magnetic felds are produced by the field winding carried in
the rotor. This feature of construction of the altsrnator strikes a distinet contrast to the dynamo (DO
gencretor ) 4in Which the ficld is in the siator while the armature is in the rotor,
The magnitade of three-phase AC power available from the allernator Lo [t rectifier is directly propor-
tional to rolor spead and field (exeitationdcarrent. It ls the function of the regulator unit ta control the
field current autematically in such a way that the cutput veollage unit fo control the field current aute
matcally n such & way that the output veoltage remains constant ;another functon s to control the cir-

cuit of the charge warning lamp. Thus, the regulaior unit has twa clement jone is voltage regulator i
performing the first function and the other is voltage relay for the second function.

Fig. 10-1

Charging Operation

The following description of the system operation is referenced to the circuit diagram indicated in Fig
10-2. Closing the ignithon switch connects the charge warning lamp to the battery ja small current Fow:
through the lemp. ighting this lamp 10 signify that the alternator is nol chaging the battery,an'
through the contact point of veltage relay to ground. Another current flows from the bettery throug:
the contact point of volinge regulator into the field winding in the alternator rotor , thereby producin;
magnetic ficlds arcand the rotor. These ficlds,which are statfonary at this time because the rotor i ne
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running,link the armature coils and the rotor poles through the air gap between stator and rotor.
Under these conditions,suppose ke engine is started up. The rotor begins to run,and its magnetic fields
revolve to“cnt"the thres armature colls in succession. In each armature coll ,an electromotive force is
generated by electromagnetic induction. This force changes its dircction alternately. Conssquently, the
three armature colls apply three alierngting voltages to the rectifier. Viewed collectively ,these vollages
constitute the three-phase output voltage of the alternator.

The rectifier consists of three pairs of rectifying diodes, forming three vne-way paths of currént for
fuil-wave rectification ta convert the alternator output power into a direct current power, which is
evailable from the*B"ferminal cf the alternator-rectifier unit,relative 10“E" (ground Yterminal.

As the engine picks up speed, the electromotive force (nduced in each armature coil increases,so that the
output voltage appekring at terminal “B” (relative to terminal *E™)becomes high enough to®push "elec-
tricity into the battery through its positive terminal. In other words, the battery begins to draw a charg-
ing current.

Lat' s 1ake a Jook at the pressure coil of the voliage relay. One end of this ccil ‘s connsetad to terminal
“E"and the other end to the neutral point“N”of the three armature coils. Potential level of “E™
(round )ls now so much lower than that of“N"that a current flows in the pressure cofl to develop n
magnetic pull. Consequently, point “P5"separates from point“P4”and touches point“P6®; the charge
werning lamp thus becomes shuited and stops burning 1o signify thet the battery Is getting charged.
During the early stage of engine starting, the alternator output voltage may be lower than the battery
voltage jeven in such a case ,no current flows from the battery into the alternator because of the recti-
fler dicdes. The reason why & culout relay ls not used here Is explained by the presence of the diode rec-
tifier.

The function of the voltage regulator with its valtage coil is to alter the path of field (excitation ) current
for the field coil, in veder to maintaln the alternator output voliage at a relatively constant level, When
this voitage rises owing to a tise in engine spesd ,the voltage coil pulls point“P2"away from point“PL1",
thereby Introducing the control resistor“R1"into the Held circuit, Field current folls slightly because of
this resistance and ,consequently , the cutput voltage falls 1o the normal level. If the engine picks up
wpead further, the magnetic pull developed by the voltage coil increases to bring point“P2"into contsct
with “P3”,thereby shunting the Field coil to teduce the field current to zero. Under this condition ,volt-
age generation in the alternator 15 dependent on the residusl magretization of the rotor ,which is small
enough o keep down the ontput voltage to the narmal level.

The foregoing description of the voltege regulator operation may be summarized as follows; the regula-
tar vontrols (he elernator ourput volmlge by controlling the field current in three steps; first allowing &
full field eurrent to flow jsecondly , by insarting o resistor into the citcuit to reduce tha field current;and
thirdly , by shunting the field coll to reduce the current to zero.
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L\ Stator coil ,..Hnl;*

Field-coil (Rotor coil }

LR T

= — -

! E—— sl
Alrernator Volisge regulator Regulator Voltage relzy

Fig. 10-2
Alternator

Deacription
In order to distinguish it from conventional automotive dynamos ,the AC generating device is called an

alternator for it produces & D outpat from three alternating currents generated in ks windiog.

The alternator consists of the rotor (which produces revolving magnetic fialds) , stator (which is a seriei
of colls disposed and arranged to form three coil groups),two slip rings and two orushes(through whick
DC excitation current is fed into the field winding of the rotor) ,and the sectifier (which consists of i
serniconductor diodes,and is built in the alternatar).

In operation , the revelving magaetic ficlds"cut"the stator cails. In other words,the three greups of coil
experience changes in magnetic flux. By the flux changes,an alternating electromotive force(eme)is in-
duced in each coil group. Thus,three alternating valiages are available from the stator,

The six diodes are arranged so that they*rectify "or convert the three alternating outputs into a DC out.
put. Threa-phass full-wave rectification is effected by the built-In rectifier.

In terms of electric current,a diode is & cireuit slement that passes the current only in one direction. O1
the six dicdes, three are arranged to pass currents in the same direction ,and the remaining three in the
opposite dirsction, Since three alternating currents undergo full-wave rectification and are combined in-
mmeMmmm@ewmmmm,ummmdmmwh
wuch steadier and carries much less pulsating or ripple components than a DC output made available by
full-wave ractification of a single-phase allernating current.
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Field-onil
(Rator codl)
[

Fig. 101-3
Dwta and Specification

- |

i

Moomi nal operating 19Volts
voliags

Maximum  allernator 20A

autput

Pokasity MNegative ground
Effcct| |

e 6Smm (2. 56in. )

, 1,050~1,250rpm .
Po-load alierratcr 18 Vol e ) s
oo

perature
4, 000rpm maximam,
Fuii- aliernabor
. - 35A, 14 Vohs a1 normal
s

Lempereiue

Mreciion of Towtion

| Clockwise as viewsd from

b pulley side

Meximum permissibie
AlTETRANGT S[ead

| 13.000rpm

Working  ilemperatute
range

-0 C~80"C
i-104"F~176°F)

Rectificatian

Full-wiawve mectification

Ramoval

(1) Disconnect the negative battery cable from

the batlery.

{ 2) Disconnect from the alternator the red eord
and circuit coupler.

(3)Remove the bolls securing” V™belt adjusting
arm and alternator and take down the alter-

nator.
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Alterrator Disassembly

Remove the nuot securing the fan to the rolor
shafi. T'o do so,the shaft must be held rigid and
steady by using a special ool

Haxagon wraach, fimm

Remove the 3 nuts securing the rectifier holder
in place ,and one other nut holding down the ter-
mina. insulator. Remove the rear ond cover.

Fig, i6-4

Remove the 3 bolts fastening the end frame to
the rotor housing; tap on the edges of the end
frame with a waoden mallet 1o saparats it From
the housing,thereby severing the rotor from the

Draw out the rotor. It may be necessary to light-
Iy tap on the cors and housing.
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Aamave the brush helder from the stater. open-circuited and must be replaced.
Ring-to-ring cireult resistares 4~ Eohme

Fig. 10-8

NOTE . Fig. 10-10

The aMernator is o ba ressasmbled by reversing

the faregoing sequence of stops. Before nnrﬂuj * Testing the rotor for grounding

the rotor into the housing, be sure to have the| Check to be sure there is no continuvity be-

brushes installed in the holder. [Lle a propersize tween ihe slip ring and the rotor shaft when

rodA), manipulating It from the rectifier sids,to set| tested as shown. Presence of any continuity

tha brush in the holder. means that the insulation on the field coil has
failed , making it necessary [or the rofor o be

replaced.

Fig. [0-11
Maintanance Services
(1)Rotor (2)Suator
* Testing the rotor for open-circult Check 1o be sure there is no continuity be-
Check to be sure there i continuity bérween tween the stator core and each armature coil
the two slip rings when tested as shown. Ab any continuity noted means that the coil is

senve of continuily means (hat the MNeld coll is grounded. A grounded armature coll can be



CHARGING SYSTEM  6H-8 https://truckmanual shub.com/

corfected by locating the faulied point and non-vontinuity in the other direcuon.
repalring the fauir. Pul ahmmeter lezd to terminal*R” and the
olher lead to tarmimal“N " then swap the 1w
leads, OF the 2 ohmmeter indications, on
ghould be about 2() chms, meaning continai
ty +and the other should be infinity {non-
continuity ).

Pur chmmejer lead 1o terminal “N®and the
other lead to terminal “E” jthen swap the twe
leads. In this case .to00,the two chmmeler in-
dications chould be similar to those men
tiened above.

Fig. 10-12

(3 ) Brushes
Check each brush for wear by measuring it
length ,as shown. If the brush is found worn
down to the service limil, replace the brush

and nolder 2liogeiner.

Standard Servics lim
|  Brush = '
length | 16 Gmm 11. Cmin e, .
| €0. 65in. ) C0. 45in. ) Fig. 10-14

( 31ANerpawr load perfovmance

With the alternator-rectifier unit in plece,
run the engine in & speed range of 3,000 1o
4, 000rpm, with head lamps, 4-way flashers
and wiper motar twrnad on . &nd chack the al-
ternator output volage and current. Compare
the readings against the prescribed values. in-
dicated below. An outpul current which is
gemall means the poscibility of the rectifier
being defective , any of the stator {(armature,
cadl open-circuited, or an insulation [ailore
resulting in a grounding faulr).

Fig. 10-13 [
Standard output 15 8~ 14. Bvols,

(4 )Rectilier volmge and current 20A minimum

The rectifier is to be cheched with the ohun-
meter for continuity in one directinon and




Fig. 10-15

Alternator Regulator

In the two-element ragulator, one coil acts a9
voltgge limiter or regulator and the other coll as
relay for eontrolling the charge warning lamp. It
should be noted in the circuit diagram that the
magnetic pull developed by the voltage coll to
movs fts moving point “P2”is roughly propor-
tionzl 1o the alternator output voltage, whereas
the magnetic pull dsveloped by the pressure ooil
of the relay ig dependent on the potential level of
asutral peint“IN"af the armature with respect to
the ground. A clear understanding of these rela-
fions is essential in checking, esting and servic-
ing the regulator urit,

Armature gap
T,

Adpsting arm Moving point P?
Hq[P‘l _ Point I“Hfﬂlll- w}
{ Low-specd} |

Point gap

Voltage regulator

Fig. 10-16

CEARRGING SYSTEN GH-3

Armature R2p

Adjusting nrm Moving paint P§

Point P4 +—

Volage relay
Fig. 10-17
Specifications
Regulated vollage ] 13, B-=14. Bwola
Valtage-relny cut in valt- P
age
Maintenanca services

(1) Voltage-regulator limiting action test
Hook up a valtmeter ,inserting it between the
alternator “B"terminal and ground,and run
the engine within a range 2,000 to 3, 0001/
min , while reading the voltmeter indication.
The voltage read Is the charging voliage as
limited by the action of the voltage regula-
tor; the reading should be within the pre-
scribed range.which s indicated below, If the
charging voltage Is found too high or ton
low yadjust it by bending the adjusting arm of
the voltage regulator.

13 8~14. §vols for
Iumﬂ““ii I]'ﬂﬂ
revo  jution(rpm)

Prescribed  range of
charging voltage
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Fig. 10-18

{a)If the charging voltage is noted to oscillate or
otherwise be unstable, it s most likely that
the contact paint faces in the valtage regula-
tor are dirty or roughered. Cleaning and
smoothening the faces will remedy this mal-
condition.

(b)If the charging voltage is too high ,the pessi
ble causes are as follows:

* Armature gap is oo wide an low-spesd side or
high-speed side in the voltage regulator.

= Contact resistance at high-spesd side point is
too large.

* The eoil of valtage regulstor or relay is open-
circuited.

« Open circult in the Line w“N"er"B"erminal
nf the regulator unit. (Refer to Fig. 10-20)

+ Contact pressure is too high on low-speed side
point.

* Imparfect grounding of the regulator unit.

{2)Continuity test on field coil

Using the chmmeter ychech for continuity be-
tween the “E"and “F"terminals of the alter-
nator, as shown. The meter should indicate
continuity with a resistance velue meeting
the following specification .

Stncard leld olrouit
rezistanee

£—9 chms

Fig. 10-13§

(a)If the resistance value noled s (oo small iz s
likely that there 8 a short-circuit through i -
sulation layers in the coil,

(b)IFf the resistance value noted is too large, de
following possibilities must be considared ,

* An open-circuit is developing in the fisld coil.

* The brushes are not scated properly on the slip
rings.

+ Brushes or slip rings are burnt.

(3)Checking terminal-to-terminal resistanves
Pull off the connector from the regulator
unit, remave the cover, and cheek the resie-
tance between termingls. Refer the resistance
readings to the following chart 1o diagnose
the internal condition of the regulator wnit,

W'JE N 5
Blue/Red Rad/White Viclet/Yellow
[—_"r L

e e =
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|I:|.ltI;I'l.-lll:'Ill’h.u"l:h]:ll.lllnll.llnlunI the coll.

eoanoinieic nie onve s
Culde on regulaior diagnoais
! Mormal
Terminal State of [ Stete of
i resistance val Clagnasls |
checied viol. relay vol. regulator i
tohms)
Feaiath Zara If not ::Tn. palat sontact s dejcttive on
I low-speec sido.
1G-F |
| If infi i& noted, contral resigor i
| Operated Apprex. 11 o
I open-circuited.
Stedatil] Zecu I{ not pero, relay contact point & nol
! phowing fully.
L-E If zero, relay poirt faces ore [used to-
Operated Approx. 100 gether, If infinliy b nowed , voltage coll s
open-circuited.
: If 2erc,pressuce ool is shorted. If infini-
N-E Approx. 74
iy .pressure coll s open-circuited.
If not infinity . rels fi Tumedd
o Infinicy not infinity . relay paint faces are fr
tagether.
B-E
If zero, vokags cofl s shorted. If Infini-
Operated Approx. 100 W vaoltage coil is open-cirouited orf con-
mot acton af the paint IS defective.
I not infin id fused
Tnfinky ity yrelay point faces are
oEelaer.
B-L
IF noi geroconiEet ection of the point s
Crpemaied Zerg
defective.
i
NOTE,
In the above chart, “standstill”mcans thot the regulator unit is in de-encrgized state | “ operated ™

{4)Gap adjustirnt
{a)Vaoltage Telay

Using & thickness gauge ycheck the two geps,
paint gap and armature gap. Refer the gauge
readings to tha specification valoe, left, and

aljust the gaps as necessary.

Gap speclfications

Armamre gap

Aporox. [. Bmem (0. 025n. )

Paint gep

Approx. 0. dmm (0. 0715in. )




CHAARCING SYSTEM 6H-12

Fig. 10-21] Fig. iu-22

(b)Voltage regulator Battery
Two gaps are 1o be checked , point gap.and

armature gap. Use a thickness gauge, and 1 }Battery specifications

compare the readings taken againsi the fol- Mods] E-0A-18 .I
lowing specifications. Adjust the gaps as nec- .
Fated capacity IBAH,12VelE [
CEATY. - B B
Gap specifications Electraivie 2 2 Hires

(5 5/4. 4 US/lmp. Pt. )

Armature gap | Approosc. 1. Tmm{(. 043in. )

—— L im

Peint gap Approx. 0. Gmm (. 019ia. ) 1. 280 when fully charged at
Electrolyie 5. G. PECBET)

2)Cure of the battery
The following information is basic in nature and is nothing new it is merely a reiteration of what ever/
service shop personngl knows about the Anlomonive storage battery. The information is intanded o serve
az a reminder 1o the reader ,with n hope that he will,ir turmn, remind each final user of the importart
basic facts about the battery whenever opportunity permits him to engage in a conversation with the [
nal user in the shop or out of the shop.
(1)The battery s a vary relisble component, but needs periodical attentions.
Keop the battery container clean prevent rust formation on the lerminal posts; keep the clectrolyt:
surface up o level in each cell-uniformly in all cells;and try to kesp the batiery fully charged at all
times.
(2)Preserve the capacity of the battery.
There is & limil o the abllity of the battery to hold eleciricity in store. This limit is called" capaci
. "
There are several ways for the baitery lo lower its capacity,
(a)Loss of clectrolytc,or fall in electrolyte level.
When this happens, the batlery canno! hold so much electricity as it originally could. Handle th:
hattery with care when you take it down. Barring the loss of electrolyte by careless spilling or other
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wise, the elsctrolyte level goes down gradually in the battery at work because the watsr content of it
svaporates. Pericdically refill distilled water to each celi , 85 necessary ,so that the electrolyte is al-
WAYS up to the specified level. Never allow its surface to fall so much as to expose the cell plates,
(b)Owvercharging the battery in place or off the machine.
In racharging the battery off the machine,caution must be exercised so as not to overcharge it.
Owercharging gives rise o several complexitics. For one thing ,it heats up the battery to melt the
oiteh to result In & destroyed battery. Overcherging could occur in & battery in plaee if the valtage
regulatar ls maladjusted te allow the aliernstor (or the dynamo in other machines)to develop too
high an output voltage. For another thing, “gassing "occurs in a battery being overcharged to resul:
in & loss of water conient, One of the most serious consequences of overcharging is the swelling of
positve-plate grids,causing the grids to crumble and the plates to buckle.
(e)Underchatging the batiery in place.
Regulator malfunctioning is usually the cause of the battery remaining in a state o® charge far be-
low its capacity, This candition #& very undesirable in froezing weather , for the clectrolyte in such e
batiery can easlly freeze up o resull In a destroy=d battery. Moreover,an undercharged batiery is
AN sasy prey to & greater evil-sulfation.
(d)Sulfation.
Let us recall the electrochemical reeclions that take place in the battery during charging and dis-
charging. As the baitery gives out its energy (discharging) ,the active materials in ite cell plates are
converted into lead sulfate. During recharging, this lead sulfate is reconverted into active material.
Il the ballery is allowed to stand for & long period in discharged condition, the lead sulfate becomes
converted into a hard.crystalline substance, which will not easily turn hack to the active material a-
gain during the subsequernt recharging. “Sulfation "means the result as well as the process of that re-
action. Such a battery can be revived by very slow charging and may be restored to usable condition
but it is a damaged battery and it5 capacity = lower than befatre.
{3)Keep the battery cable connections clean.
The cable connections . particularly et the positve { 4 Jierminal post, tend w become corroded. The
product of corrosion .of rust,on the matng faces of conductors resists the flow of eurrent. The in-
ability of the starter motor to crank the angine iz often dus te the rust formation in the battery cable
connection. Clean the terminals and fittngs periodically to ensure good metal-to-metal contact , and
Ereass the connections after each cleaning to protect them againat rusting.
(41)Be aiwayw in the know as to the state of charge of the battery.
The simplest way o tell the state of charge is o carry out a hydromewer test. The hydrometer s an
inexpensive instrumeni for measuring the specific gravity (5. (5. Jof the battery electralyte. Why
measure the 5. G. 7 Because the S. G. of the electrolyic Is indicative of the state of charge.
The direct method of chiecking the battery for state of charge s to carry out & high-discharge tast, which
involves a special low-reading voltmetar, an expensive instrument used generally in the service shops
but no recommendabie to the user of the machine.
At 20°C of battery temperature (electrolyie temperature) ;
The battery iz in FULLY CHARGED STATE if the elsctrolyte S. G. is 1. 280.
The battery i in HALF CHARGED STATE if the 5. G. is 1. 22(.
The batdery Is In NEARLY DISCHARGED STATE if the S. G. s |. 150and e in danger of
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freezing.

What if the battery temperatures not 20°C(68°F) 7 Since the S. G. varies with temperature, you have 1o
cortect your S. G. rading(taken with your hydtometer)to the valus st 20°C,and apply the correchd
S, G, value to the three-point guide stated sbove, This manner of correction needs 4 chart showing fhe
relation between S. G. and temporature, There is a mpler way jrefer to the graph givea below , whirh
tells you the state of charge for a range of 8. G. value and & range of temperatue,

How to use the temperature-corroctnd state-of-chasge graph.

Suppose your S, G, reading is 1. 28 and the batrery temperature s -6°C(23°F). Locate the intersecticn
of the ~5°C line and the 1. 28 S. G. line. Tha intersection is “A”. It is in the 20ns for CHARGED
STATE. How much is the battery charged? To find out the answer ,draw & lins paralle to the zone 6
marcation lineextending [t to the right and see where this line crosses the percentage scale. In the pn:
sent example , the line crosses at,say,85% point. The batteey Is B5% fully charged.

el | |
~15=5 0 5 101520 26 30 3 & &(T)
Temperaturs g

Fig. 10-24
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SECTION'T™

AUTOMATIC TRANSMISSION
(if equipped)

Tiger Truck's automatic transmission is remanufactured to original specifications and is based Ford's C5
transmission. The C-5 was chosen because it has an excellent operational history, was designed for trucks
and is within Tiger's gross vehicle weight range.

The C-5 transmission is similar to the C-4 with a slight modification to the valve body and the addition of a
centrifugal lock-up converter clutch. When diagnosing this unit, use the same trouble-shooting methods as the
-4,

We thank the Ford Motor Company and the Automatic Transmission Service Group for the illustrations and
information that make this manual possible,
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MANUAL TRANSMISSION
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SECTION 7A

MANUAL TRANSMISSION

(if equipped)
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GENERAL DESCRIPTION
CONSTRUCTION AND SERVICING

The fransmission providas thve 'orwarc speads
and one ravarsa spead by means ol three syn-
chronizers and four shafts = input shafl, main
shaft, countershafl and reverse geer shait. All
forward gears are in constant mesh, and re-
varse uaos a sliding idler gear arrangomant.

The low speed synchronirer 8 mountad aon
counter shaft and angaged with enunitar shatt
firat gear or sacond gaar, while the high spasd
gynchronizer 5 done on ingut shefl and en-
gaged with input shaft third gear or fourth gaer.

Tha fitth spead synchronzar on input shatt is
engaged ‘with fifth gear mounted on the main
shatt,

Thae gearshifl & seiact shalt ‘s located atthe up-
pat of the rransmission case and hes & cam
which prevents diredl ygeer shill fiorn the Gih
speed gear (o the reverse gear

For sarvicing, it i& necessary to uta genune
sazlant or its aquivalent on mating surfacas of
tranamission case which is mada of aluminum.
Tha case fastening bolta must ba tightaned to
specified torqua by meaans of torqua wranch. It
is also importent that all paris ara thoroughly
claaned with cleaning fluld and air dried before
reassambling.
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Thd MANUAL TRANSMISSION

DIAGNOSIS

slaove or goar

Condition Possible Cause Correction
Gear slipping out of mesh | » Wom shift fark shaf Replace
¢ Wom shift forkor synchronizer sleeve | Replace
o Woak or damaged Incating pring Replace
¢ Worn bearings on input shaft or mainshaft | Replace
l Viorn chamterad 1001h on slegve and geér | Replace sleeve and geer
¥ Missing o disengagemert of crellplsl | Instal
Eiill rofusing to dissngage |# Weakanad or broken eynchronizer spring | Replace
Ll Distortad ﬂhiﬂ shaft or shift m __ﬂa,alaca
Hard shifting [i Imprapet n:Iub:h pedal free travel Adjust
' Distorted or broken cluteh disc Replace
+ Damagad clutch prassure plate Raplace cluteh cover
¢ Worn synchronizer ring Raplace
¢ Worn chamfered tooth on sleave or gear | Replace slegve and gear
 Distorted shifl shah Replace
Noise ¢ [nadequate or insufficient lubricant Replenish
@ Damaped or worn bearing(s} feplace
0 Damaged or worn oearls) Repiace
+ Damaged or worn synchronizer ring Replace
¢ Damaged or worn chamfered foothon | Replace
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ON-VEHICLE SERVICE

OIL CHANGE

1} Betora changing or inspecting oil, be suré 1o stop angina
and lifr vehicia horizontally.

2} With venic'e I'fted up. check ail lavel and leakage.
If lencage oxists, corract il

3} Drain old oll and apply sealant (o thread of drain plug and
lergue il as specified below.

4] Fill new specilisd oll by specified amount {up 1o level hola).

5} Tarque levelTiller plug as specified below.

“A": Sealant 99000-31110

Tightening Torque
(a): 23 Nom (2.3 kg-my, 17.0 Ih-t)

MNOTE:
* liis recommended (o use APl GL-4 75W-80 geer oll.

* Whenever vehicle is hoisted for any other service wark
than oil change, also be sure to check for oll leakage.

Oil specification: API GL-4
For SAE classification, refer to viscosity
chart at tha laft.

Oil eapacity: 1.2 liters (2.6/2.1 US/imp. pt)

EXTENSION CASE OIL SEAL REPLACEMENT

1) Lift up vehicle horizontally.

2} Give match marks on joint flango and propeller shofl as
chown in figure,

3) Remeove 4 blote from rear propaller ghaft flange and re-
move propallar shaft.

4) Using scrowdrivar, removea oil seal.

B) Using spacial taal and plastiz hammar, press-fit now oil sanl
up to case surface. He sura to apply greasa In ol saal lip.

A" : Greasa 98000-25010

Specilal Tool
[A) : 09940-51710
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JA6 NANUAL TRANSMISSION

| 6) Clean and inspect sfiding portion of propefier shaft front

ond (where o seel contacts| before installation and if even
small dent or scratch enists, correct and clean it again.

@\ Then apply grease inside eplinss of propallor shaft

‘A" : Grease 39000-26010

1) Ingtall propeler shaft and torqua universal joint flanga
bolts to spacification.

CAUTION:
Re sura to use only spectiad bolts, nuts and lock
wighars for universal joint Range.

Tightening Tarque :
(o} 55 Nim (5.5 kgm, 40.0 b+f)

B) Chack ofl level and add new specified il as nacessory
Iroughly un to level holel
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GEAR SHIFT CONTROL LEVER AND CABLE

Bkl contral hrak

. Beal

Spater

Cushhan

Ghilt carral Fahis saieaiidy
Eslacteonirel cable sssambly
Comirch catde Lracket
Giommel

Gesomunl plits

Mouhe

it C-ving

1. Sip

o SR LS R

REMOVAL

1) Remove T/M control cable end clips énd washers,

2) Loosen 2 bolls end rerove control cable bracket from T/M
reér case.

3! Remove conscle box and than goar cantral sable grommaet
plate.

4| Disconnect goar ahift & solest contro/ cables fram goar shift
sontrol lover assembly.

B! Loosen £ bolts and take out shift control lever assembly.

INSTALLATION

1] Apnly grease to turning or skding partions.

2! [fknob has hean ramoved fram ever, apply thread lock ce-
rant and than install knob to contiol |ever. Maka sure that
knob s aligned with lever.

3! Install control lever assambly and relaled pans as they
were,

NOTE:

» Make sure that boots are installad correctly.

» Check control lever for smooth movement efter assem-
bly.




Ta-A MANLAL TRAMSRISSIDN

kst ., e e e
Y ZpaaacicaNayic aicio i o

1 Cpesdommin ddwer plar
& Gpar capn
3 Epring o

B O waal

154

SPEEDOMETER DRIVEN GEAR

REMOVAL

11 Liftt up vehide horzontally or rear up.

2} Disconnecl speedomeler casle et ransmission,

3) Remove boll and 1ake off gear caseé from transmissian,

NOTE:
Transmission oil, elthough small amount, moy be relsesed
then. Place oil container under speedometar driven goar

cose hole.
&) Drive out spring pin and ramove speadomeater driver gear.

NOTE:
* Use pin remover of 28 - 3.0 mmm {011 in.) diameter for

spring pin remaval.
* Do notsupport or hit driven geer while removing spring

pin.

§5) Remove oil seal from casa,

NOTEL:
Use small L-type drive hendle to remove cil seal.

INSTALLANION
1) Make sura that O-ring and casa have not bean damaged

and apply greasa to O-ring.

7} Apply grease to driven gear as shown in figura.

3l Apply arease to lip portion of new ofl seal and instal| it entl
bottom, directing ip side toward insido. Saecial tool may

be used for installation.
“A" : Qrease 35000-25010

Special Toaol
{A| : 08918-48010

4) Inspect spaacometar driven gear for abnormal wear of
aear teath or bend of shaft portion and replace it if neces-
aary.

5} Insert driven gaar to case and fix it with spring pin, than
make sure its smooth rotation.

&l Install coso aseembly te transmission and cannact cahle as

Tightaning Torque
{a) : 10 N-m (1.0 kg-m. 7.5 Ib-ft)

7) Maks sure thet oil leva! ia in apecification,



MANLIAL TRAMSMVEESION TA-9
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I. Backu7 kavieeich couplar
§ Traremeesos S uanling

|
|

DISMOUNTING

1} Diaconncot negative| ) and positive {1 1 eords from batiory
term|nale and hoist car.

2) Diszonnect back up light switch lead wire at ecouplor.

3} Disconnect Blecduyollow lesc wire snd pocitive i+) cord
from starting motor.

4} Remove slarting motor from traremission case and dis-
connact battery negative (=) core from transmission case,

5] Frea back up light ewiich lead wire frem clampe.

6) Disconnect speedometer cable from trensmission casa.

7] Remove drain plug ta drain il in tranamissicn,

1, Ch.ich cadie assemiy
2 Clilih résaras fork
3 Trenwrrisslen font cass

8) Remove trensmission fromt cese cep and disconnect
cluich cabie from clutch release fork,

Ve Bt 173 aotels snd olla

2. Cant 1yl ok imar woghn
2, Gaer sh froebio assamoly
4, Gaer seog] éabin Eeemibly
5. Cartral salilla bhrackal

8) Remova control eakle and clips and washerg, and then dis-
connect gear shift cable and select cable from each lavar
10} Remova cortrel cabls brackat

Ve Lzt s 1w
2, Lhu'ch Fousm lowal plae

!-ﬂuﬂmﬂ;{ .. ..

11) Remove propaller shaft,
12) Aemove leftsiuifner, and then rermove clutch housing low-
er plate lrorn ransimission case.
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1 Bear miganieng boly

2. Lt Enirrear sl

1 Cwiinder block & TN case nut
A Right wifiner it

. Cylnder Bloal B T/ case balt
. Gantiol calre Lradhet bl

13) Remove nuts fastening 2ngine cylinder block amd trars-
mission cosa.

NOTE:
Before starting 1o remove transmission, check arouno
once again to be sure that there is no connection left un-

dona.

14) Remcve transmission rear mounting bolt & nut from

Cassis,
15} Take down transmission,

REMOUNTING

For remounting, reverse dismounting procedure.
Use specifiad lorques as givan balow.

Tightening Torque

{a): 50 N-m (5.0kg-m, 36.0 Ib-ft)
(b): 65 N.m (5 Skg-m, 40.0 Ib-ft)
(¢): 61 Nem (6.1kg-m, 44.0 Ib-ft)
(d): 23 Ne-m (2.3kg-m, 17.0 Ib-ft)

NOTE:

4. To facilitate remounting, install rear mounting to transmis-
sion after insarting input shalt into clutch disc,

¢ For tightaning torque of starting motor bolts, refar to sec-
tion 6G1.

& Rofill specified amount of gear ol 2s previously cutlined.

® After connecting clutch cable, be sure to adjust its play
properly (refer to SECTION 7C).
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UNIT REPAIR

UNIT DISASSEMBLY
MAIN SHAFT

1] Femove 7 bolts and transmission mounting, and then take
o'f extension case.

2} Remove main shaft front bearing plate and then drive out
main shaft assambly by using metal stick and hammer.

CAUTION:
Be careful not to damage ofl seal.

3) Ramnwve Bth gear shifl inverse levar.
d) Ramowve bolt and then taka cut bth gear shift shart and snift

fork.

&) Remove circlip and than take out 5th spaed synchronizer
sleove & hub assembly, roverse ehift brake ring and taper

Coing.
6) Dicassamkle sleove & hub assembly.

7] Pushlow spasd gear shiftshatt by using 5th gear shitt shaft
g0 that countershaft is engaged with input shaft.
B) Unfasten cauking of countarshalt nut, install 5th speed

synchronizer nub togother with spacial tool, and than ré-
move countershaft nutl

Spocial Tool
(A) : 09927.26411

9) Remove Sth gaar shift sheft, synchronizer hub and special
tool.
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2 S NEY I hook goide Lok
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d faar ahi® & ie'eel shaf ssssmbly
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4 Reannahinh b

10} Remove 5 bolts and than take olf rear case plate.

GEAR SHIFTER, INPUT SHAFT AND COUNTER-
SHAFT

1) Remove sountarshaft centor bearing &nap ring.

2} Unlasten 2 bolts and then teke oul seloet cable lever.

3) Hemove gear shift stop bolt and 5th 10 reverse imerlock
guide bolt.

4) Remove back up light swilch.

5} Remove 3 bolts from gear shift guide case ad then pull
oul gear shift & select shaft assembly.

6) Remove revarse sha't bolt with washaer.
7) Remove B case bolts from outside and another 1 from

front case sida.
B) Separata rear case from front case and ramova iL
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! I & 9) Remove gaar shift lacaling balts and tace aut low lacating
| =7 j |||\{ spring, high & hth Incating springs and 3 ba is
; b é

L

| I
M A
| Fleant bllt woemilig e L{i".T ﬁ |:~ lnl'l

ik & REW iazabir g &g-ring {dhan|

| liggh apead Facebng apebng i =hod

Loy g BDCED W 1T (imigi
. el ball

TR A F fal -

10} Rernuve inwul zhalt hront bearing circlip.

., AN
G

o Ainprat shadi )-‘} ; III' =i "

IRt Tl frony Desing

Clretip

[ =0

1) Hemova 2 halts ard ravarss gear shitt 1evar.
12) Pull out reverse gear shat with washer, the laka oH re-
vErse idler gear.

1. Rpumrm gan .
mhafi

&, WWnsher

| 2 Ravorss idia:
LTS n
& Aosinrim s
mly ol Baveins
B Didi
- A 13} Tapping input shait end with plostic hemmer, push it out
asassembly fram casa a little, then take out input shaft as-
spmbly, counter shaft sseembly, high speed gear shitt
2 shatt, low spead gear shift sha®t and Eth & -eversa gear
shift shaft all at once.
AP 14) Remowve input shait oil szal from front case as necassary
& bnput ahal
L Ceunterenan

& Low gpmmil gear shlily shat
B Figh jpesd gesr aRif anai
b, &in & ravarss gesr ghih shal

MAIN SHAFT ASSEMIBLY

DISASSEMELY
1) Remove snap ring as saown in fllgure.
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2] Drive out rear pearing by using specal tool

Special Tool
(4] 09913-65735

b Rl ol
2 Bewr bane BT

| I Bgeatnriiie dekew ges 3) Remova cirelip, and rhen take oul EF.HHI:'UI'HE[H! e L L]
g A/ﬂ\ and ball,

4] Hamowve snap ring. and then pull off front bearing by using
puller and [rass

- INSPECTION AND REASSEMBLY

1) Clean a'l componenis tharoughly, inspect tham for any ab-
normality and replace with new Ones as necessary.

2) If synchronizer pans need to be repaired, check cdearance
“a" berwesn ring and gear, sach chamfered tooth of gear,
ring and sleeve, then detzimine parts replacemant

Clearance "a” : Standard 1.0 - 1.4 mm (0.039 - 00565 in.]

FORRYREENT
= — )

Service limit 0.5 mm (0019 in.)
1 M skak
3 Sals pgas pencieond e fing
- 3) Apply gear ofl 1o front baaring, prass-fit it by using soecial
_j tnnl and press, and then instéll snap rnng.
a Special Tool
{A) : 09940-51710
[ 4) Install ball, speedometar drive gear and eirelip

1. Manakal 'l’lﬂﬁ;ll'w
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1. Circlip
1 Hiph spaad vyachvonirer §loesve

1 Inpas B0aN
2, High speed gynihronizs
slmsun & b saserisly
1, 3ed guas
A, Pl
FiBcE BT BOE 6D

B, Apply goar oil te rear bearing, prass-fit it by using special
toal and prese, and than install enap ring.

Spacial Tool
[B) : 09328-18010

INPUT SHAFT ASSEMBLY
DISASSEMBLY

1] Aamova snap ring and then ramova Ingut shafi (ronl hear-
'ng by using bearing puller and press

2] Remowve gnap ring and pull off rear hearing by using pullar
and press.

3) Take out 4th gear, neadle bearing and high spaed synchro-
nizor nng.
4) Uging spacial tool, remova circlip

NOTE:
For smooth ramoval of circlip, it s recommended to cor-
rect 100l tips 1o be flat.

Speciol Tool
[A) : 09900-06107

5) Drive out high speed synchronizer sleeve & hub assembly
together with 3rd gear by using puller and press.

CAUTION:
Make surs to use llal side ol puller to avold causing
damage to Ird gear tooth.

6) lake out 3rd gaar neadle bearing trom shaft.
7} Disassamble synchronizer sleave & hub assembly.
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INSPECTION AND REASSEMBLY

1} Clzan all componeants thoroughly, inspact them for any sk -
normality and replece with news ones as necessery.

2} ¥ synchronizer parts necd Lo oo repaired, chock clearancs
“a" betwnen -ing ond goar, sach chamforod taath of goa |
ring and sleeve, then detarmina parts replacemart.

Claarance “a": Standard 1.0 - 1.4 mm [0.039 - 0.055 in.)
Sarvice limit 0.5 mm {0,079 in.)

3) To ensure lubrication, air blow ol holes and make sure thet
thay are free from any obsiruction.

4) Apply gear oi 1o tront baaring, press-fiti by using spaciz |
tool and press, and then install snap ring.

dpecial Tool
{A) : 09951-1G030
(B} - 09540-54950

E) Fit high soead synchranbar alaava 'o hub, insert 3 keyes in
it and than s springs as illustrated 187,

MNOTE:
* No specific dirgction is assigned 1o each key but itis s

signed as assembly.
* Size of high speed synchronizer sleave, hub, keys and
springs is betwesn thosae of low speed and 5th spes

CNeE.
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€) Install 3 gear nesdla Led-ing @and apphy gaar oll 1o it

7) Install 3rc gear and synchoonice viny aller applying geas
ail ta tham.

0) Drivain high apaad aleeva B hub azsembly by using spe-
ciel tool and hammer.

NOTE:

s High speed sleeve & hub assambly has spocific instal-
ling diraetion. Refer to figure at stap 53| in this item.

& While prass-fitting sleeve & hub, make sure that syn-
chron'zer ring key slats are aligned with keys in sleave
& huh aszamhly.

¢ Check frea rotation of 3rd gear after press-fitting slasva
& hub assamhbly.

& Synchronizer Angs for 3rd and 4th &ra identical.

Special Too!
(C): 09913-84510

9] Install ¢irclip In proper direction as shown in figura.
Apply gear oll 10 neadie beaing and Install it

CAUTION:
Contirm that cirelip is installed in groove sacuraly.

101 Irstal synchronizer ring. Apply gesr ol to siiding portion
of dth gear and instal it

11) Press-fit rear bearing by us/ing spec'al tool and hammer,
and Lhen install snap 1ing.

Speaial Tool
(O): 0e825-88221
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COUNTERSHAFT ASSEMBLY
DISASSEMBLY

1} Remove snop ring and then drive cut fromt bearing by using
gpecial teol, pullar and press,

Special Tool
[A): 09913-85230

2} Taka oul 151 gear, 15t gear needle Lesring and synchronizer
rnng.

3) Usinp special tool, remove clrelip.

NOTE:
Correct tool tips to be flot te facilitate removal of circlip,

Special Tool
(B): 09900-06107

4) Apply pullerto Zng gearand pull off low spaed synchroniz-
er sleava & hub assembly with gear Dv using press.

§5) Disassemble synchronizer sleave & hub assambly.

6} Take oul needie bearmg Mrom shal,

/1l Apply puller to drive gear and pull ot rear baaring innar
spacer with gaar by using pullar, mata’ stick and press.

CAUTION
Make sure 1o use flat side of puller sc as not to dam-

nge drive gear tooth.

R) Ramnwa snap ring and then drive ol center beanng by us-
ing pullar and prass.
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11 Clean all componenis thoroughly, inspect them for any ab-
normality and replace wilh new ones as necessary.

21 If synchronizar parts agad to be repairad, chack claarance
“a" batweean ring énd gear, pach chamierad tanth of gaar,
ring and slegva, than dalarmine paris repiacement.

Clearance “a": Standard 1.0 - 1.4 owun [C.039 - 0,055 in.)
Service limit 0.5 vun (0.019 in.)

‘ INSPECTION AND REASSEMELY

1, Du
L Symenng )
L]

1. | 3 Iestall 2rd gear noedis bearing snd apply gear ail to it.

4. Apply goar oil 1o sliding portior of 2nd goar, and than install

| 1 Loww spasd synearamrer gorag

2nd gaar and 2nd gear synchronizer ring.

NOTE:
Key slol width of 1st synchronizer ring s smaller than that
of Znd synchronizar ring.
Distinguish the difference properly.
Width "b": 82 mm (0.32 In.)
“c”: 8.8 mm (0.35in.)

1. 181 gearavnchioaie ring
2 Racd pgaar e b ae aling

5] =it low spead synchronizar sleeve 1o hub, insert 3 kays in it
and than set sprincs as lllustrated |eft

NOTE:

* Mo specific direction is assigned to low speed syachro-
nizer hub er oach key but it ia essigned as assembly.

& Bizo of low opoed aynchronizer koys and springs are the

1 Kay
1, Fiab
. Bl

largest compared with thosa of high speed and 5th
A=B spead ones.

" . My vy

&) Drive inlow spaed sleeve & nub assambly by using spacial
! ool and hammer.

— | |
| 't" NOTE:
» Maka sura that synchronizer ring key siots are aligned

— with keys while press-fitting sleeve & hub assembly.
T # Check fres rotation of 1st end 2nd gears after press-fit-
“ ting sleeve & hub assembly.

Special Tool
(A): 0994053111
(B): 09913-B5210

1. Low wemen] alotwd B bulh aassolsy
I AT BTERSRRT ning

1 Cownntarphal; low gas

& A5pn ey sioms wilh ey
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7} Install circlip in proper direction as shown in figure.

CAUTION:
Confirm that circlip is installed in groove securely.

B} Install needle bearing and apply gear ail to bearing. Then
install 15t gear synchronizaer ring
Apply gaar oll to shiding partion of 18t gear and install i.

9) Apply gear oil o front bearing. install it by using special
tool end press and then install snap ring.

Epecial Tool
(A): 09913-85210

10) Apply gear oil to center baaring, install it by using spacial
tool and hammear and then install snap ring.

Special Toal
(B): 09941-74910

11) Using tha sama spacial tool, drive in countershafl drive
g!l.{.

12) Proge-fit rear bearing inner spacar by using special tool
and hammar,

Special Tool
(C). 09925-30221

13| Apply gear oil to outer surfaca of spacar.
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MAMLIAL TRANGMISSION 74.21

GEAR SHIFTER
GEAR SHIFT 8 SELECT SHAFT ASSEMDLY

1) Todisessembly component parts, uss special touls and 2.8
— 3.0 mm{0.11 In.} pin remover in addition.

Epecial Tool
(A): 09922-85811 (4.6 mm)
(3): 0992E-78210 (6.0 mm)

2} Claar all parts tharoughly, ingpect them and rep/aca with
rAA ANAR AS ranuired.

4} Assambile componant parts by reversing ramoval proce-
olire.

d) i nil zeal is replacad.anply grease 1o its Lip.

“A" : Grease 95000-25010

MOTE:

& When driving in spring pins, prevent shaft from being
bont by supporting it with wood block.

s Ascemble 5th & REV gear shift cam by winding cam
guide return gpring, end then drive in spring pin.

& Locate low spaed sslact spring (Grean) and ravarss gs-

lect spring | Yellow) corractly.

HIGH SPEED, LOW SPEED AND 5TH & REV GEAR

SHIFT SHAFTS

Inspection

1) Using faslar gauge, check clearance botween fork and
slesva and raplace those parts (f it exceads imitof 1.0mm
(0,039 in.).

MNOTE:
For correct judgement of parts replacement, carefully in-
spact contact position of fork and sleeve.

Clearance “o": Borviee limit 1.0 mm (0.038 in.)

2} Insert each gear shift shat into casa and chack that it moves
emoathly. if it dossn’t, sorraet by using olistona, raamar or
the ke
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UNIT ASSEMBLY

FRONT AND REAR CASE
1] Inatell input sheft ol seal facing ite spring side to clutck
side, Use special tool and hammar for installation and ap

ply graase 1o cil gaal lip.
"A": GHEASE. 99000-25010

Special Tool
|A): 09541-74910

| 2! Winput oil gutier has been remaved, install it with boit ap
plied with thread lock cemant.

“B”; Thread lock 1322, 93000-32110

Tightening Torqua
[a): 10 N.m (1.0 keg-m, 7.5 Ib-ft]

2 Inputol guier plate (¢ e

3 o

| 3) Join input shaft, countershaft, low speed gear shift shiafi
high spead gear shift shaft and Sth & reversa gear shiit
shaft assembhes &/l 1ogether, ten install them into front

case.

NOTE:
Inputshatt front bearing on shaft can be installed into front

case by tapping ahaft with plastic hammer,

CAUTION:
To protect the ofl seal from damege, wind viny! 1aps
1o the spline section of the input shaft when installing

it

1. Figai Caas =

& Inpanstah A" Wind vinyl lape
3 Courcmshalt

A Low ipaad ganr gkl shal

E Hgh ipasd jeui inilt ahak

G, St & rgwbr a8 gear shii shalt
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4) Flace reverse gear shifi lever, festen it with 2 bolis applied
wilh thread lock cement.

“B": Thread lock coment 1322, 99000-32110

Tightaning Torque
(ak 23 Nem (2 3 kg-m._ 17.0 Ib-ft)

B) Make reverse icler gear with raverse qear shift lever, insen
raverse gagr shaft appliad with gear oll Inio case through
idler gear and then align A in shaft with B in cass.

NOTE:
Make sure that washer has been installed in shaft at above
the gear.

V. Msnarmd guae thilllswsr

3. Teanid gaar ehflsar ban
3, Rewerns gods shk;

& Viamher

5. Purovge ldler gont

| R. Fronl eree

| 6) Clean mating surfaces of both frunl and rear cases, coat
mating surfecs of front cese will sea'ant evenly then mate
il with resr case.

7) Tighten case bolts from outside 1o spocified torque.

Tightaning Torque
(ak 19 N-m (1.9 kg-m. 14,0 Ib-ft}

8} Install reverse shaft bolt with aluminum washerand tighten
it.
Tightening Torque
(bk 23 N-m (2.3 kg-m, 17.0 Ih-ft)

9} Install another 3 casa bolts from front case side and tighten
them to the same specification.
if vinyl tape has not been ramoved, remove il
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L faaar ehih Lock tig Ball

1 ek & PRV ipaatag apdng

T il g Lo ey

i Low ipeed iaceieg apaing
| & Stead bal

10) Cheachk locating spring lor deterioration and replace with

Naw ONe g5 NecoisEny.

Locating spring free Standard Eurﬂ.ﬂ
lengih Limit
36.7 mm 336 mm
Fhoh spmmnd, Ty & T {1.445 In.) 11.402 in.)
Low 46,7 mm 456 mm
(1839 in.) 11,795 in.)

11) Instell steel ball and locating spring for respective gear
shift shaft and tighten with bolt epplisd with thread lock

cemont.

"A" : Thread lock 1322, 95000-32110

Tightening Torque

[e): 13 N-m (1.3 kg-m, 8.5 [b-ft)

MAIN SHAFT

1) Install countershaft centar beanng snap ring, place rear
case plate and 1asten it with 5 bolts applied wirth thread

lock cament.

“A” ; Thread lock 1322, 99000-32110

Tightening Torqua

[8): 23 N-m (2.3 ka-m, 17.0 Ib-ft)

2| Push low speed geer shift shaft by using Sth gesr shift
shaft as shown in figure 30 that countershaft is engaged

with input shaft.

3) Inetall 6th spaed synchronizer hub togather with special

tool ¢o as the shaft not to rotate

Special Tool
(A): 09927-25411

4) Install countershaft nut and tighten it to specification.

Tightening Torgue

a): 68 Nom (6.8 kg-m, 43 0 Ib-ft)
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Ramova specisl tool, then caulk nut a1 A with cadlking ool
and NAMMEr.,

Place reverse brake taper cone, apply gear ol fo its laper
purtion end then irstall revarss shifi brake ring.

Azsamnlabth spaad synchronizer sleeve and hud with keys
and springs.

NOTE:
Long boss C Inhuband chamfered spline Ein slesve should
fece inward (rear case side|.

Inatall Sth goar synchronizer siseve & hub assembly with
leng boss of hub facing rear case side.
Inatall circlip in cormrect direction as shown in figura.

CAUTION:
Confirm that circlip is installed in groove securaly.




TA-SE MANUAL TRANSMISSION

1. B gaas shifi lod
2. &t gear shift chali

1 Eximnmion coas boll

10}

12)

Fit 5th spood shift fork sleeve & hub assembly, and then
install Gth gear shift shaft
Tighten 5th fork bolt applied with thraad lnck cemant.

"A" : Thread lock 1322, 93000-32110

Tightening Torque
{a): 10 N-m (1.0 kg-m, 7.5 Ib-ft)

Install 51k gear shiltinverse laver and tighten bolts applied
with thread lock cemant.

“B" : Throad lock 1322, 99000-32110

Tightening Terque
ih): 23 M-m (2.3 kg-m, 17.0 1>-f)

EXTENSION CASE
1] ¥ nil saal Fas baan ramoavad, install it referring 1o 7A-5.

21

w

install main shaft assembly into extension case by using
specizl tool and hammer and then tighten front bearing
plate bolis 1o specification.

Spedial Tool
[A) : 09925-96210

Tightening Torgqua
[2): 23 Nam (2.3 kg-m. 17.0 Ib-ft)

Claan mating surface of hath axtension case and rear

casa, coat mating surface of rear case with sealant evenly,
mata it with extansion casa and then ighten with 7 bolis.

“A": Sealant 59000-31170

Tightening Torqua:
[a): 18 N-m [1.9 kg-m, 14.0 Ib-ft)
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GEAR SHIFT & SELECT SHAFT ASSEMBLY

1) Clean mating surface of both rear case and gear shiftguide
tase. coat mating surface of rear case with sealant even'y
and install gear shift & select shaft assembly

“A" . Sealant 99000-31110

NOTE:
When instal ing gear shift & select shaft assembly, positicn
gear in neutral so that gear shift laver will go in smoothly.

2} Tighten 3 bolis to snecifieation

Tightening Torque
() : 23 Nem (2.3 kg-m, 17.0 Ib-ft)

3} Install Sth to RCY interiock guide bolt appliad with threed
lock cement, gear shiftstop beltapplizd with threadiockcs-
ment anc back up l'ght switzh.

"B" : Thraad lock 1322, 93000-32110

Tightening Torque
{b}: 23 N-m (2.3 kg-m, 17.0 Ib-ft)
{ci : 20 Nem (2.0 kg-m, 14.5 |b-ft)

4) Place select cable laver and fasten it with 2 bots.

Tightaning Torque
(ai : 23 Nbm (2.3 kg-m, 17.0 |b-it|

) Check input shaft for rotation in aach gear pesition.
Algo ennfirm funetion of back up light switch 10 reverse
position by using ohmmeter. Thara should ba continuity
when geéar is in reversa position
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TIGHTENING TORQUE SPECIFICATIONS
Gisioaiig pion Tightening torque
N kg-m It
Drain & level/filler plugs 2 23 7.0
Prapaller shaft univarsal jont Mange bolts i 9.9 40.0
Gaar shift control levar bolts 13 13 85
‘Seloct cable lever bolts 2 23 .0
Speedometer driven gear case boll T 1.0 1.6
Rear mounting bolts 50 5.0 %0
Left stifinar bolts 5% 5.5 40.0
Right stifiner bolts §1 .l aap
Er'lilnd&r black & T/M coso nuta 61 6.1 44.0
Cylinder biock & T/M case bolis I 'Y 6.l “o
Control cabie brackat bolls 23 23 17.0
0il guttar plata bolt 10 10 1.5
Revarsa gear shift lover bolts X 23 170
Fronl-rear case bolts - 19 19 14.0
Reverse shaft bolt ' % 23 12.0
Goar shift ocating shaft bol 13 19 | 8
Raar case plate helts 3 23 17.0
Counter ghaft rut bE 6.8 9.0
 5ih fork bolt 0 | 10 | 75
Sth gear shift lewyr ols 2 23 120
Ma:n shaft front baaring plate bolts B | 23 120
Extansion sase bolls 18 19 14,0
Gaar shift guida case bolts A 23 17.0
Gth to REV interlock guide bolt K 23 17.0
Gear shift stop bolt 2 23 20
Back up light swilch . ' 20 20 M
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REQUIRED SERVICE MATERIALS
MAIERIALS USE

Contral cahie sear svashers
Spoedome:er driven gear
Speedome:sr driven gear case O-ring
Speadomear driven gear case cil scal
Extenaior casoe oll socl

Propaller shaft fronl end

Gear shifi shaR oil seal

Inout gchaft oil saal

Oil drain & lovalfiller pluce

[ 1
.
.
L
Lithiwm greass .
L
-
-
-
Seclart e Mating surface of transmiseinn nass
.
L 3
-
.
.
-
-
-
-

Mating surfaca of gear shift guide case
Control lévar knob

Raversa gaar shifl laver bolls

Qi1 gutter boit

Rear case plate bolts

Sth gear shifi fork ol

Gth to AEV intarlock guide belt

Goar shif: stop boh

Gear shift locating belt

Thread |Ock cemant

SPECIAL TOOLS

| (9900-08107

Enap ring pliora 0EO4C- 61710 O0037-35411 79511-55135
(Dpening Typea) Bearing instaler rub holder Deaiing pulles
(9891518070 09351- 16080 Fo040-54050 28813-0<510

Bearing Instaliar Bearing inctaller Searing Instaker anecamant | 3aaring nstaler
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Spring pin emover 4.8 mm

(982598241 0991 286230 J9940-53111 089° 360270
Ecating Inctaller Bearing pullor attachrent | Boaring Instafler Bearing Installer
0992593110
0992285811 08R25-7R2 10 0e841.74310 Input shaft basring
Sprng pin remover § mm Bearing Installer ingtaller

(891 6-4C010
valve Qu.de remove’

—— T
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SECTION 7C

CLUTCH
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7C2 CLUTCH
T T T R T =,
GENERAL DESCRIFTION

The clutch |s a diaphraam-sprirg clutch of a dry single dise typa. The diaphragm spring is ul s lapering-fin-
gertypa, which Is 2 solid ring In the outer diamater part, with a series of tapering fingers pointing inward.
The disc. carrying thrae torsional coil springs. ks slidably mounted on the transmission input shall with a

sarration fit.

The clutch cover is secured to the Nywheel, sod carries the diaphragm spring in such a way that the periph-
eral edge of lhe spring pushss on the prassurs plate against tha fiywhes! (with the disc in betwean), when
the cluteh release bearing is held back : This is Uwe angeged condition of the cluich

Depressing the clutch pedal causes the relaase Searing to advance and push on the tipaof the tapering fin-
gers of the diaphragm spring. When this happens, thediephragm spring pullsthe prossurs plate away from
the flywhael, thereby interrupting the flow of drve fram flywheo! through elutch dicoto trancmigcion input
shaft.
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CLUTCH 7C8

DIAGNOSIS
Condition Possible Ceuse Correction
Slipping ® Improper clutch padal frea traval. ! Adjust f-ee travel,
® Whirn or eily cluteh dise facing, Replace dier
o Warpad diss, pragsurs plata or flywhaal Raplace dise, eluteh caver or
surtana. ywhee!.
» VWaakaned diaphragm spring. Hegplace cltch cove,
| # Austed clutzh catle. Replace cable.
Dragging clutch | » Improper clutch pedal free travel Adjust tree traval,
' » \Waakened diaphragm spring. crwam Replace clutcr cover.
gpring tip
|» Rusted input shalt splines, Lubicate.
» Damaged or worn splines of trersmission fiaplace inpLt shaft.
input ahaft.
o Exoaesively wobbly eluteh dise, Raplace dicc.
o Cluteh facings broken or dirty witt: oil. Replace disc
Clutch vibration | » Glazed [glass like) slutch facings. Regair or replace cisa
» Cluteh facirge dirty with oll, Raplace disc
* Releasa baaring slides unsmcothly on input Lubricate or replace input
sha® baaring retainer shaft bearing retainar
# Wabhbly chutch digc. or poar fecing conzact. Heplace disc.
» Weakenad torsion sprngs in clutch disc. Replace disc
® Cluwch d'sg rivets locsa. Replace disc
¢ Distotad pressura piate or flywhesl surface. Replece clutch covar or
fiywhaol,
» Wazkener angine maunting cr locsaned Retighten or replace
mounting bolt or nut, maoiinting.
No'sy cluteh & Worn cr broken relesse bearing. Replees relaase bearing.
* |nput gnaft “ront bearing worn down. Replace input shaft bearing.
& Excessive rattle of eluteh dise hub. Replace disc.
¢ Cracked chiteh dise. Replara disn.
¢ Prassuraplate and diaphragmapring 2ra ratting. | Heplace clutch cover,
Grzbbing cluteh ® Clutch dige fac ngs are soakeo with oil, Replace disc,
¢ Clutzh dise facngs ara excassivey wom Raplacas d sc
¢ Hivet haacs ara showing out of the facing. Heplace d'sc.
¢ Torsion springs are weakened. Replace disc.,
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1 A ON-VEHICLE SERVIGE

CLUTCH PEDAL FREE TRAVEL

1) Depressclutuh pedel, stop the momenl cluch resistance s
flt, and measurs distance (clutch pecal frez trave), Free
travel should be within following spec fieation,

\ Padal frae travel a": 10 16 mm (0.6 < 08in)

2) [Firee wravelis out o spesifcation, adjustic by turning cabiz
gujusting nut.

1 Cable odjusiing
1. Cilpin

%) Afterchacking clich padal fraetravel, lso check lutch u
propar function with enginé running
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2. Buth ¢ -

3. Compreesian rad meownt buedet ]

&. Cross member r
5. Waler nose -

€. Brakc ppo "

7. AC hose i equipped]
8. Clipén
9. Cable p3jusiing mut

(8 Wheninstalling clutch pedal shaft arm 1 ¢ uteh pedal shat:,
align punch marks as shown in figure,
o Apaly graase to pin, clevis and arm befo’e Installing cable.

“A” : Grease 98000-25010

I
% 1 & Clutch pedal shiltamn
& Punch mari
B Cluteh padsl ehaht
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UNIT REPAIR

1. Ingest shall besreg
4. Flyahaal

3. Claich diac

A, Cuizh cove’

&, Ehsieh powsn Dol

B Mepleans Dt g

7. Pulaais lail

B, Fialsaie fark Cap

i, Mialpapa baprang ci
50 Ralam apding J

DISMOUNTING / REMOUNTING
Refer to SECTION 74 o dismounting/remounting of manual

transmission.

CLUTCH COVER, CLUTCH DISC AND FLY-
WHEEL
REMOVAL

1} Hold Aywhseel stationary with apecial tool (A} and romow
dutch cover boits, clutch cover and cluteh disc.

Epecial Tool
(A): 08924-17810

2) Full out input shaft bearing by using special tool (B) anc
wranch.

Spacial Tool
{(B]: D9317-58010
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INSPECTION

Input Shaft Bearing

Chack hearing far smooth rotation énd redlace it if abnormal-
ity is found.

Clutch Disc

Measure depth of rivet head depression, i.e. distance between
rivat heed and facing surface, If depression Is found to have
rezched szrvice Imit at any of holes, raplace disc assembly.

Rivet head depth
Standerd: 1.2 mm (0.06 in.
Service imit. 0.5 mm (0,02 n.)

Clutch Cover
1) Check diaghragm spring for abnormal wear or damage.

2) Inspact pressure plate for weer or heat spots.
3) Ifabnormalityis found, raplace it as assembly. Do not disae-

samble it irto diephragm end pressure plate.

A \&
N

1. Daphuagm gpng
1. Presure plaim

Flywheal
Check surfaca contacting cluten discfor abnormal waar or haat
spots. Replace or rapair as required.
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INSTALLATION
NOTE:
Bafore assembling, makes sura that flywhes! surface and pres

sure plate surface have been cleaned and dried thoroughty.
1) Install flywheel 1o crankshait and tighten bolts to specifica

tian.

Bpesial Tool

[A): 09624-17810

Tightening Terque

[a): 78 N (7.8 kg-m, 568 5 Ib-ft)

2} Using special tool, install Input shaft bearing 1o liywhes!.
Special Tool

(B). 05525-20210

3) Aligning cluteh disc to fhywheal canter by using spacial tool

install cluteh cover and bolts, Then tightan halts 1o spacifi

cation.

NOTE:

® While tightening clutch cover bolts, compress clutct
dise with special 100! (C) by hand so that disc centered

» Tighten cover bolts little by little evenly in diagonal or
der,

Spevial Tools
{A). 05924-17810
{C). #2923 36330

Tightening Torque
[a): 23 N'wn (2.3 kg-m, 165 Ib-ft)

Slightly apply greasa tc input shaft, then join transmisslor
acsamhiy with angine. Refer o SECTION TA forremounting

procedura,
“A": Groaso 30000-25210

NOTE:
Turn crankshaft with wrench from frant while insarting
transmission input shaft to clutch disc until splinas mesh
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1. Relagp lurk
7. fesaiabipnrg
L 3, eun spving

N

g AW/

CLUTCH RELEASE FORK

REMOVAL

1) Remove releass forx return spring and releass fork clip.
2) Remove releasa fork together with release bearing.

INSPECTION
Clutch release bearing

Check clutch releasa bearing for smooth rotation,
[f abnormality is found, replace it.

CAUTION:
Do notwash release bearing, Washing may cause grease

leakage and consequential bearing damage.

m—

Cluteh release fork

Chee« cluteh e ease fork and its clipfor def ection or damage.
Chec aso ralease fork réturn SEring,

' abnormality s found, repiace it.
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"] INSTALLATION
" Reverse removel provedure for insléllation noting fol owing,
| @ Apply greése as shown In figure

“A" ; Grease 99000-25010
“B" : Gresse 39000-25210

o [ngtall release baaring, raturn spring and clips to ralease
fork a¢ shown in figure.
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TIGHTENING TORQUE SPECIFICATIONS

Tighiening torque N

~astaing portion

| | K T’ !

18 by

1, Flywheel dole B
it oo — ........._-._._f__...{
2. Clutcy cover bolts 7 23 | 16,5

e e e S e e B ) i T - P —

REQUIRED SERVICE MATERIALS
MATERIAL USk
! Cllﬁ;|:| el E*H-i-fl {m, K
T ' Elutcllldt:uw ork,
Inpat shaft spline front énd
R S g ]
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1t CLUTCH

SPECIAL TOOLS

(8425 4020
0 ISR (AT It s g
Beg omover Udeherergaids | Fyatoe o sl
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GENERAL DESCRIPTION

Tha campanents of the dittéréntial are shown in figure below. The bevel gear crive is of Avpoid desian

pinion and gear have hypoid gear taeth. This means that the pinion is located slightly balow the cantar o7
the bavel gear 1o parmit the car body 10 be lowered indasign, and that some wiping or sliding action occurs
in toeotn mashing batween pinion and gear. Hare lles the reason why use of hypoid geer oilis specified fo
tha differantat.

1. Bowal guar & pinian sag
4 Diferonial cage

1 Shda beanrlng

4 Bearng sdpsie

L Dl el e

G Oeler il pEnion

‘T Thiual vwwasnar

0 Eidm pdminm shaM

B Thoust wasner

10 Nesr bwring

11 Shar

12 Specar

1A MHEsea el care ar gt

Ik Froni bariag
15 Ol mal
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DIAGNOSIS

= —

Gondition Posslble Cause Correclion
Goar nolse ¢ Dotorlorated or water mixed lubncant Ropeir and replon gh
¢ Inadaquate or insuffcient [ubricant Repeir end replenssh
¢ Malad]ustec backlash batwee? boval pinion and gear | Adjust
0 Impropartooth conige inthe mash betwaen bevel pin- | Adjust or raplare
lon and gea*
0 [ 0se heval gear securing bols Aeplace or ratightan
¢ Damaged differential gearls) or pinionls) Aeplace
Beingnolse |9 (Corsiant noise) Cater orated or water mixed lubrcant | opelr ard realonh
¢ (Constant noise) Inadequats or insulfclentlubricant | Repeir ard replonsh
o {Nolse while coastng) Damaged bearlngle) of bevel | Replace
pinier
o (Neiae whilo turning| Damaged cif, side bearlnglsl or | Replace
addo bearing(s) .
Ol leakage ¢ Clogged breather plug Clean
¢ Wor or demagec ol seal Toplace
¢ Excessive 0l Adustolllvel
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ON-VEHICLE SERVICE

OIL CHANGE

1] Ramaowa oil drain plug and drain oll.
?] Rainstall drain plug and tighten it to specified tlghtening
terque.

Tightening Torque
{2): 55 Naw (5.5 kg-m, 40.0 Ib-H)

3] Ramove oil lavel & filler plug and fill differential housing
with new specified oil.
About 1.3 litre of gea- ol is required to fil up diffarantial
housing.

Oil capedty 1.5 litre (2.8/2.3 USAmp pt)

Hypoid geer cil, SAE 30 or
Hypaid gear cil, SAEBOW ar 7EW/E0 - B5

Bear vil

NOTE:

Far the vohlicles used in areas whern the amblent tempera.
~ ture becomes lower than -16°C (5°F| during the coldest
| season, it is recommended that ofl ha changed with SAE
' BOW ar 75'W /80 - 85 oil during tha sarvices such as aperiod-

ie maintenanca.

4) Install bevel'liller plug and torqua it to specification.

Tightening Torquo
[b): 60 N-m (6.0 kg-m, 36.5 |b-ft)

REMOVAL

1) With the vehicle restad steady on safaty stands, draw out
right and lef: rear axle shafts referring to "Rear axle shafl
, ramoval™ In SECTION 3E REAR SUSPENSION ofthis manu-
al.
|T 7) At diftarential housing, disconnect propelier shaft by 1e-
moving bolts sacuring flange yecka to companion flange.
| Remove 8 tols holding fast differentisl camier case to
housing, and take down carrier sssembly,
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INSTALLATION

Reversa remaval procadure for installation, noting the fol-

lowing.

¢ Defore installing differential s’y to exle housing, clear
meting surfeces of diffarential corrier and housing and ap
ply sealant to them. After installing 1t, fighten carrier bolts
to specifiec torque.

"A": Sealant 59000-31110

Tightening Tarque
(a): 23 Nem (2.3 kg-m, 17.0 [b-ft)

v Forinsialla:ion of rea suspensiun, refer to “Roar axle shaft
instaligtion” in SECTION 3t REAR SUSPENSION of this

| manual,

¢ Fill gear il referring 1o “Oil Change".

+ Make sure 1c purge air out of brake dircuit,
Refer to SECTION § BRAKES for “air purging” operation.
Than check to ensure that joint seem of pipe s free from oil
|eak

]
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UNIT REPAIR
DISASSEMBLY

1) Lock tha flanga immovabla, and ramova tha nut from tha
enc of the bevél pinion shank.

Z) Scribemarks on eachcap bolted o the seddia portion of the
carrier case and holding oown tha sida bearing. The marks
are (o identity the cap. This means that there are right and
left caps, so Identified and so hangdied &t the ima of reas-
sembiy.

3) Remove the two bearing caps, right and lefi, and lift the dif-
ferantial case assambly off tha carrier caze, after lcosaning
|loek plate bolts and baaring cap bolts.

4} Using the special tools indicated balow, extract the right
side bearing from the differential casa.

Special Toal
(A): D9913-60910

(B): 09913-85230

51 Hemove tha bolts fastan'ng baval gaar to differantial case.
and teke oft bevel gear
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B) Crawout sida pinion shaft, s Shown, and ramove side pin-
lons, side cears and thrust washers

Special Too!
(G]: 0992285611

|| 7) sing specil tools rciceted balow, exirac ¢ s e
ing from dfferenial case.

Special Tool
A A 0941340810

(B); 0991366230

| lshgdabaarng |
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ADJUSTMENT

Side gear hacklach

Uge soft fusa stoek in checking the hacklash.

After flattaning fuse stock according 1o the standard practicn
of backlash checking. measure thickness of fuse stock, andl
compare the reading with backlash specifcation indicated be
law.

Adjust backlash, as necessary, by varying thickness ol Uwus
washar.

Sice gear backiash ’ 0.05- 0,16 mim i

spedfication (0.002-0006in.) !

Available thrust washer | 0.8, 1.0, 1.1 & 1.2mumn

size [thickness) | (€.035, 0.038, 0.043 & 0.047 in)
MNOTE:

When a fuse stock to messure differential side gear backlash
is not avallable meesure side gear thrust play. If itis 9.37 mm
(0.0145 in.) st the maximum, an acceptable backlash value is
obtained, Te measure thrust play, put an appropricts flat
washer or plate on the side gear end aa shown.

Special Tool
(A} MBAND-20606

Determination of shim thickness of bevel pinion

The amount of shims 10 be usec on the bavel pinion varioa
from one machine to another an asecount of a numbar of fac
tors invalved in machining and assembling. Thus, for sach
mechne, the ameount of shims nacassary far locating the pin-
ion in tha corract position (for produeing & proper backlash in
the mash between pinlan and gear) must he determinad anaw
at tha tima of reassembly.

In order to facilitate this determination, a two-piaca dummy
tool (special tool) is made available. Tha following procadure
is based on the use of this 1onl and supposas that the pinion
dummy [onaof thatwn placas] is sat in tha carrler, without any
shims, as shown in figuro.

Special Tool

[A) 09924-306320
[B}): 09800-20606
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NIFFFAFENTIAL 7F4

1) Sat dial indicator on duwmrmy, letting indicator spindie pro-

2)

3]

4)

5l

trude 5 to 6 mm from the bottom of dummy.
Rest dummy on the suiface plate, and set dial indicator to
IUro,

Epacial Tool
(A): 08824 36320
({B): 09900-20606

Feed dummy pinion into carrier, positioning it properly o9
shown in figure; and install joint flange. Secure joint flange
in place by tightening its nut.

Tightening Torque

(al; 7 N-m (0.7 kg-m, 5.0 1b-ft)

Haftarring to the higure, note that threa dimensions are in-
volwad: "a”, “b” and “c¢".

I he valua of "b" is unknown, and is 10 be datermined now
forcaiculating the reaulired thickness cf shims. The value of
“a" + “c” s 85 mm (3.35 in].

With dummy now s2cursd, dial indicator hand may have
deflected from the “D" merk to show a cartain value; raad
this valua, which is value “b*. Add this readinrg 10 85 mm
= "a* + “c*} and, fium the sum, subiract the value marked
on the bevel pinion. The remainder is the required shim
thickness;

i85 + *b") = marked value = required shim thickness

The shim stockis availablein four selective thic<nessas. Se-
‘ect and combine shim sizes to produce atotal thickness as
close to the required thicknoss as possible, and nsart sa-
lected shim pieces into clearance "¢ indicated in the fig-
ure,

Sizes of shims lor 005 0.1,0.2, 03 & 05 mm

bevel pinion (0.002, 0,004, 0.003, 0,012 & 0.02 in.;
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Bevel pinion bearing preload adjustment

The bevel p.nion, as instelled in the normal manner in the car-
riar, is required 1o offar a certain torqus resmsiance whe
shockad with tha use af a praszribed torquing pulley 1epeci; |
tocl) agsnown in the following figura. Thic resistanceis & " pre-
lcad,” which is due 1o the tightnass of the two taparad roller
bearings by which the pinion is hald in tha carrier. And thi:
tightness (s determined primarily by tha thickness of the ad-
justing eollar plue & shim.

Chack tha preload and, il the preload measurement & off tha
gpocified range indicatad helow, increase or decraase shim
thicknaess. The mathod is as follows:

1] Tentatively install pinion in carrior, using adjusting colla’
and a 1 mm thick shim, andtighten the nu tosecurespline
yoke. Torque the nui to the following specification,

Tightening terque for bavel pininn nut:
200 N.m (20.0 kg-m, 144 5 thft}

2] Pul on torquing pulley {special tocl! and give a pull a:
shawn in figure, and read spring balance indication jusl
when tha pu lay begins o rn.

Thereading is asla ling worgue, and (sraquired to ba within
the specified 1ogue ranges.

Specisl Tool
{A): D9922-76222

: . 5.0 - 13.0kg-¢m

Pin‘on bearing oreload (4.3 - 11.3 104r.) !
Spring measura reading 1.0 - 1.6kg !
\with special 1000) (2.2- 5.7 it) '|

Increasing shim thicknass decreases this pre‘oad. and vice
varsa. Five size shim stock available for “mounting dis
tanca” adjustment. mentionad abova, is mesnt to D8 usec
in producing a propershim thicknass inthis preload acjust:
ment, oo,

NOTE:

® When tentatively installing pinion in carrier, bo sure to
oil bearings lightly with gear oll, and to laave out the oil
seal.

= Make a note of the starting terque.
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Bavel gear backiash adjustment

1) The back'ash batween beval gear and pinion is chackad in
the manner shawn in tha figura. Noteé tha! the diffarential
casa assembiy is mounted in the normal Mmanner, anc 1as-
wenad down by tightening tha side baaring cep bolistemoo-
rarily 1o the specified torque. The dial Indicator apindlo is
pointed sguaraly 1o the “heel” on the drive sice convex
side) of a gear tooth. Hold the bevel pinfon rigidiy, and turn
the gaar back and forth.
The dial indicator reading, which 15 a backlash value, is re-
quired to be within this range:

Tightening Torque
(a) 16 N-m (1.5 kg-m, 11.0 |b-A4¢)

Special Tonl
(A}: 039D0-20606
(R): 09900-20701

Bevel gear backlash: 0.10 = 0.20 mm (0,004 = 0.008 in.)

T Coaring cap Lol

2) Tn incraasa or dacreasn tha hecklash for adjustmant, diz-
placatha bavel gaartoward or away from tha pinion by run-
ring 0 one adjustar and runming out the other ad uster by
an equal amount (with the slde bearing cap nuts slightly
loosaned).

Turning the ad|uster oneg notch changes the backlash by
about 0.1 mm (0004 in.).

Special Tool
(C): 09930-30113

CAUTION:

Adjust preload on side bearing during backlash ad-
justment: mount praload check torquing pulley (spa-
cial tool) on drive bavel pinion and measure using
spring measure. When the reading at the instant side
beveal gear starts maving is within the range as indi-
catad in tha balow graph, tha sida baaring pralnad is
acceptahle. Referring to the graph. forexample. when
drive bavel pinion haaring preload moasurad as
shown below is 2.0 kg (4.41 Ib). drive baval pinion
bearing preload (kg) + side bevel gear bearing preload
(kg) should ba 2.2 - 2.6 kg (4.85 - 6.73 |b).

Upon completion of this adjustmeant. ba sure 1o tight-
en bearing cap bolts to the specified torque.

l by B 7 Special Tool

o 7’/ (D): 09922-75222
{ Tightening torque for bearing cap bolts after adjustment:
50 N-m (5.0 kg-m. 36.5 lb-f1)

AEALRT RR BT AT UG RS B EEEREELT )
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Pinion-to-gear Tooth Contact Pattern Check and Adjustment

Contact patterns

Diagnosis and ramedy

Contact pattems

Diagnosis and remedy

e erd

Cukon e Coist ke

Pinion s tow far back,
therefore, ncrease bavel
pnion acjusting shim,

o

at
Coasion Lilve on Q
trost diE troni dir, Raslaze diffarantial car-
| HORM AL . fac
|
1. Check seating of bev-
| al geor o+ differential
| HIGH CONTACT case

2 Roplace pinion and
Qear st

3. Raploce diffarantial
cArriar

LOWW COMTACT

Pinior is too far out
from di*ferential carriar.
Docreosa beval pinion
odjusting shim

Al

J

1. Replace pinion and
goar sel.

2. Replace diffarantial
[ 123

1. Brcsh

A& Falniges: murking compound esenky

NOTE:

Check gear looth contact &5 follows.

1) After clsaning tooth surface of 10 bovel goars, paint them
with gear marking compeound evenly by using brueh or
sponge atc.

2} Turngear to bring itz painted pant in mesh with beval pinion
and turn it back and forth by hand 1o repaat their contact.

3) Bring painted part up and check contact pattern, refarring
1o following chart. If eontact pattern is not normal, raadjust
of raplace as necessary according 1n insfruction in chan.

Be caretul not 1o tum bavel gear more than one full revolution,
for It wiil hinder sccurate check.
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REASSEMBLY

Raverse disassembly procedure loi reassembly, noting the
following.

NOTE:

Bevel pinion and bavel gear are supplied 2s a sot. Even when
only baval pinion or bevsl gear replacement is necessary, be
sure to raplace both as a set,

Drive bevel gear bolts

The bo'ts securing the bevel gear (o the cifleiential case are
subject o shear siress sincedrive is transmifted by these bolls
from tha gear 1o the case. For thiz reason, they are spacial bolts
made from chrome stesl and must never be rep acad with
common bolla,

When maunting gear on case, ba sure to apply thmmad lock ca-
‘ ment to thesa bolts hafora running tham in,

“A": Cement ¥9000-32020

| Tightening Torque
[a): 85 N-m (0.5 kg-m, 61.5 Ib-ft)

Bevel pinion bearings

A press must be used to Install 2 tapsred rollar bearings on

bave| pinion. Cuter races are to be pross fitted into diffarential

carrier and |nnar roeces onta pinion.

1! Foroutar race of front bearing (yvoke sida), special toclinci-
cated hare, must ba used:

Spacial Tonl
[A): 09913-75520

2] For outar raca of rear bearing igear sida]:

Spedial Tool
(B). 09813-75510
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f -r+ S ]l 3 For inner races, use (his Special ool
| St Tol
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(C} 08640-61710

- Differential side bearings
* Prss fitthesebearings into dferetal asaby using speil
tool, riving baaring into the easa is nof pernitted,

 SpecilToa
A} 189405311
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TIGHTENING TORQUE SPECIFCATIONS
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N - Tihiening tooue
*Astering portion T e —
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Ditarenial o filelevel g H b i
B

| —
Tl s p—" — —p——

D farentia ol drain plug ' A5 il
MU e R 3
Propeler shef flrgg bols if i 33
bevel gear bole & ik i

Beanng cap ol il ! | 3

L‘h-——\‘—-w—-——-n—n—l |
= e

_ﬂl

gkl ol 113 1l )
Rear dforential carier nute 0 )] 1

Beval pinion il il 4
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REQUIRED SERVICE MATERIALS

MATERIALS

USE

Threzad lock cemernt

Beval gear bolts

Lithium grease

Qil seal lips

® Rear differential drain plug

b * Mating surface of diffarential housing
SPECIAL TOOLS
09913-75510 (0.0.70.6 mm)
09313-85230 COIZ2-65511 0901375520 (0.D.60.6 mm) | 04900-207D)
Ewaring remaving fig Spring pin remover Baaiing instalier Magnetic stand

2

N\

(:0024-56320 (For Front Dilf)
- 09640-51 710 Bewal pinfon mounting 03922-Th222
Cial gauge Dearing insaller dumimy Proload adjuster
| 02040 B3111 Da530-43113 4591 3-60810
| Bearing instella: Rnior haldar Rearing/Gear puliar
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GENERAL DESCRIPTION

The body electrical compunants of this vehicle are designed to operato on 12 Volts power supplied by the
batiery. The electrivel system utilizes negative ground polarity.

CAUTIONS IN SERVICING

When performing works related to ¢lostric systame, observe
fellowing cautions for the purpose of protection of eiectrical
parts and prevontion of a fire from cccurranca.

* Whan remaving the battery from tha vehic'a or disconnact-
ing the cable from the bamnery terminais for inspection or

service works on the electrie systoms, always confrm first
% that thaignition switch and all the ather switches have baen
turned OFF Otherwisa, the sumi-conducior part mey be
damaged.
- ® When disconnecting cablas from tha battary. be sursto dis-
connect tha one from the negative (- terminal first and then
| the other from the pesitive (+) terminal.
|  » Revarse tho above erdar when connecting the cablas 1o the
| battary tarminals.

e When disconnecting connectors, never pull the wiring har-
nesses. Unlock the connector lock first and then pull them
apart by holding connsctors themsovos.

NO!

= e e o—

e

e When connecting connectors, alse held connectors and
| pushthamtegether until thaylock seeuraly [a click is heard).
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FILLMO. 7TTUTUCAT m U CUrtv

& When ingtalling the wiring harness, fix it w th clamps S0 that
no slack is 'eft

e Wher installing vehicle parts, be careful se tha the wiring
harness ia not interfered with or caught by any other part

o Tnavnid damage 1o the hamess, protect I1s patwhich may
contact against a part forming o sharp engle by winding
tape or the like around I

* When replacing & fuse, maka sura 1o usa a fuse of the specl-
fiad capacity. Use of a fusa with a larger capacity will cause
a damage 1o tha alactrcal parts and a flre.

» Always bs careful not tc handle elestrical parte (computer,
relay, elc.) in a rough manncr or drop tham.
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¢ 'Nhen perfarming a work thet produces a heat exeeding
80°C in the vic nity of the electrical parts, remove the heat
sensitive clectricel partis) beforehand,

| @ Usa care not to expose connectors and electrical parts to
5) water which wilt be a cause of a trouble,

® Whan using & ieser for checking continuity or measuring
voltage, be sure ta insert the tester prabe from the wire har-
ness side.
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SYMBOLS AND MARKS

In the diagrams of this manual, each equipments aré raprasentad by the symbols and marks as shown be-
Iow.

Batiery Grounn Fuse Man fuse
5 & Y %
E /1 . !
Clroult Drsacer Coll, Salenaid Heala Duik
Cigaratta lighter Motor Pump Ham Spaaker
Buzzer Chimm Condensar i Thermistor i T-t_uid_ switch
Fesigtance Veriahla rasistance - Trarsistor
. | ¢ # | ©® ©
}" . ] -
] NPN . FNF
Photo transistor Diode | Roteranca (2ener] cicds Light emitting diode Photo dicde
®
» 2
Piaroelsctric element Harness Relay
{Connectad) (Mot carrectad) Normal opan ralay | Normal closed ralay
Connactor Switch ) | “O" Type terminal
S 1 B |
¥ | 4 0 W
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AEBREVIATIONS
Ligterd balow are tha abhreviztions az vaad in thie manua!l and thair full terme
Ahhhwl.nihn i Full torm Abbreviation |  Fullteom |
| 2 Wheel Drive vehicles | o Ignition
4wn | 4 Wheel Drive vehicles m Mumination
- AC Air Conditioning T IND Indlieator
ACC . Accasgory Ja Junation/Fuge Ein:l:.'
i Eﬁf:ln asssmbied at CAM! olant in B e
= noda =z
CKP | ~ranksheft Positian KOBAI Vehicles assembiod at KOSAl plart
n Japan
CF Camshaft Position LH | Left Hand . e
DLC Data Link Connactor LO Lew '
DFL Jaybme Running Light {1 equipoed) MAF Manifcld Absolule Pressure [
ECT Engine Coolant 'Ih_rn;:l_nratu ] PSP Power Stearing Prossurs
ELE Eu rly Fuel Evaporation RH Right Hand
" EGR | ExtaustGasRecreulaton | 3DM | Sensing and Dicgnostic Module
FL Fusibia Link SEDAN =EDAN model
HATTH.EACK | HATCH-BATK modal 87 Startar
H High TCC Torgue Canverter Clutch
AC | idie Air Contrel VS5 | Vehicie Speed Sanser_
AT leu_:u_ Al Tenperaluis - - - B I
Bymbol | Wire Celor | Symbol | Wira cotor ]| WIRE COLOR SYMBOLS
i) Dlack o Orange | The wire color is asxbreviated to the first (or first two) alphe-
El I Bive R Red bat(s) of each colon
Br | Brown W | White
G 1 Graan Y r Yellow
Gr | Gray P | PFink |
Lbl | Lightblua | ¥V | Vielat |
Lg | Light green |
= There are two kinds of colored wire usad in this vehiclka Ona
ol e ie single-colorad wira and the nthar is dual-colorad (striped)
wira
‘*E:mﬁrﬂ}m Thn singla-no'crad ﬁm uses arly one color symbaol [ia "G
I'he dual-colorec wire usastwo colorsymbols ke, "G/Y" . The
\ first symbol raprésants the besa color of thawira [“G" Inthe
— figura) and the second symbol represerts the color of the
rd G :Orsen stripe ["Y" in the {igure].
30 = ™l
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FUSE BOX AND RELAY
FLEIE BOX _
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COMBINATION M

ETER

NOTE:

Coupler A

A1 i1z AN n

Terminel arrengament viawed iram the harnats sidn.

Coupler B

Tilhilﬂlﬂlﬂlﬂlﬂlﬂ

1. Spaasnmatar
E. Fual lwver maidr

A VR AT DT S DG TV

4 Terr sgne! pilot Bghd (LK

& ABS waming liaht (f souippod)
i Huzard gilai lhght [H sauinpnd|
7. Turn signai pitct By (RN

§. FREDr S0m1 DAl figi i el pyed)
. High basm Eght
18 O promiuen warnlng Gahl
1. Charga warning lght

11, Peralng bowbs warming Igat

11, Hoikd weaiming lhgin

1, Nhimminmifon Bght

e, .3 BF c2B

]

a1

1[I 5|a)THA

s e

1. To fusi leval gaugn uh
2, To ofl e Sl i
A To powl Bl fnaltal ]
A4, Blapk

. To parwing tr ol eerl =k W
B To ke Tl =ved gndlch By
7. To lgunll lon gewiey (L]
. Mank E
B, To ADG ponbralle [CR el
10 BNk :
117, To ECT siswgor Wi
12 To peasing EFY
3. Blaik
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HEADLIGHT

i " .

. Hemdleg bl snanmibly

L. VG Dan

A T sigaal light ookl
& Araidan Hghi aneim

&. Boolol caver

. Tusni sigeal Bgiil el
¥, Positon light balb

WINDSHIELD WIPER
FRONT WIPFR ——

1 Wiger blade

E Wiem aris

A Wi mactar

4 ‘Wasder purg [ frant sadbar]
B Wmater o (lor ress weashiar!
6. ek 3Rk

7. wasbar hoss

B WaaPai nxare [irent
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REAR WIPER (IF EQUIPPED)

https://truckmanual shub.com/

| Whpt' mator assambly
£ Wt noee'e

3 Wipar arm

d VD blpde
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DIAGNOSIS
HEADLIGHT

T-ouble Possible Cause

Correction

Headlights do not light up | Bulb biowr
Headlight switeh faulty
HEAD R and L fuses blown

Wiring or grounding faulty

Check buib

Chack headlight sedich

Chack fuses and reglace 86 Necesseny
(if replece, check short circuit)
Repalr circuil

Only ane hoadlight does net | Buld blown
light up HEAD R or L fuse blown
Headlight switch faulty

Chack bulb
Chack fuse and replace as NOCOSSY
Chack headlight awitch

Winng or grounding faulty Ropalr circuit
FRONT FOG LIGHT (IF EQUIPPED])
Trouble Possible Cause Correclion
“Front fog lights do nat Buib blown Chack bulb
fight up FOG fusa blown Chack fuse and replace as necossary

Froat fog lign switch fauly

(Il repliece, chock short clcuit)
Chuck front fog light switah

Fram: fog lighl reiay faully Check roiay
Headligh switch faulty Choek switeh
Wirlng or grounding faulty Rapair sirouit
Only one headlight does not | Bulb blown Check bulb
light up Wirlng o1 grounding faulty Ropair cireuit
TURN SIGNAL AND HAZARD WARNING LIGHTS
Trouble Fossible Causa o Correction
" Flash rata high or one Bulo bicwn on “fiash rate high™-side | Chack bulb
side only Hashes Iincorrect bulb Chack bulb
Turn signahazam werning relay Chack relay
faulty

Open circuit or high resistanco
oxlstng between turn cignal/hazard
warning ewitch and light on ane side
Wiring or groundinp faulty

Repair circult

Hiapair clrcult

to flashing | HAZARD HORN and’cr

TURN BACK fusa hlown
Open eireuit or high rasistance
axisting hatwean battery and switch

Chack fusa and replace 3s NECASSErY
(i repleca. check short clicuit)

Chack bulb and check cirouit

Turn signalhazerd relay faulty

Turn signalimezard refay faulty Chack relay
Cembinatior swich and/or haiard Chack awitch
gwinch fauity

Flash mte low Supply voliage low Chack charging systam

Chack rolay
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CLEARANCE, TAIL AND LICENSE PLATE LIGHTS

Troubla

Poscible Cauco

Carrection

All lights do not lightup

Bulbis) blown
TAIL-ETOP fase blown

Winng or grounding fawity

Some [ights do not light up

Bulbis) blown
Wirng or grounding fauity

Check bulb

Chook fuse anc raplace at necoRERry
(K replaca, check short olrouit)
Repair circuit

Chack bulb
Repair cirevit

BACK-UP LIGHT

" Trouble Passible Cause Carrection
Beck-up ights do not light | Bulbls) blown Check bulb
up TURN BACK fuse blow Check fuse anc replace as necassary
{If repiaca. chack short circuit)
Back-up light switch Tauity Check switch
Wiring or grouncing faulty Rapalr chrouit
Beck-up lights stay on Back-up light switch faulty Check or raplace switch
BRAKE LIGHTS
Trouble Possible Cause Correction
Bra<e lights do not light Bulbis| blown Cherk bulb

up

TAlL STOP fusa bBlown

Brake lIght swiich faulty
Wiring or grounding fauity

Check fuse anc replace as necessary
(If replece, check short clreuit)
Check swich

Rapair sircwit

Brae lights stay on

Brake Ight sadtch faulty

Check, adiust or replace swilch

REAR FOG LIGHT (IF EQUIPPED)
Trouble Pussible Cause Correction
Rear foa llght does not llght | Buld blowr Check bulb
up FOG fuse own Check fuse and replace as necessary

Rear fog light owiteh faulty

(If replaca, chack short ciroubt)
Chack rear fog light switch

Headlight swiich faulty Chack switch
Wiring or grounding faulty Rapair eircuit
FUEL METER AND FUEL GAUGE UNIT
Trnuhle Possibla Causa Correction

Fue! matar showe no opara- | 1G COIL METER fuse blown Chack fuse

tion (it replaca, chack short crouit)
Fusl gaLge unit Chack fusl gauge unit
Fual marer Chack fusl meter

Wirlng ur grounding

Repair circuit




BODY ELECTRAICAL SYSTEM &-13

PSR Tt SO COT Ty

ENGINE COOLANT TEMP. (ECT) METER AND ECT SENSOR

Trouble

Fossible Cause

Corraction

Engine coolant temp. meter
shows no aparation

[

|G COIL VIETER fuse blown

ECT meter faulty
ECT sensor faully
Wiring or groundiryg fauly

Chack fuse end raplace A8 necassary
Il replace, chack short circuit)
Check ECT meter

Check ECT senscr

Aspelr circuit

OIL PRESSURE LIGHT

Trouble

~ Possible Cause

Corractien

Oil pressure waming light
dous not light up when igni-
tion switch-is on at engine
off

Bulb in combination metar blown
IG CCIL MCTER fuse blown

Combinat on mster wiring arcuit
faulty
Ol pressure awitek fauky

Check bulb

Check fuse and raplace ac nocasnary
(I raplace, chack shont drouit)

Check combination mater wiring clreait

Check oil prassura switch

Wiring ar grounding faulty Hapair circuit
BRAKE AND PARKING BRAKE WARNING LIGHT
Troudle Possible Cause | Correetion
Erake waning light does | Bulb 'n comblnatlon meter blown  Check bulb

not light up whean fluld low
level

I3 COIL METER luse blown

Cembination matar wiring ol rouil
faulty

Brake fiLid level switch fauly
Wiring or grounding faulty

Check fuse end replaze as necossary
(I rop ooe, chock ghort airsuit)
Caeckcombination moterwiring circult

Chack brake fluid level switch
AopEirn cincyit

Brake warning light does
not light up when cranking
(whan ignition switch st ST
position]

Ignition switch faulty
Combination mater wiring ¢ rcuit
taulty

Wiring or grourding faulty

Chack [gnition switeh
Check combination meterwiring clicuil

Repair circuit

Parking brake waming light

Bulb In rombination matar blown

Cheack bulb

does not ight up IG COIL METEH fuse blown Check fuse and replace as necessany
(If replace, chack short circuit)
Combination mater wiring cirguit Checkcombination meterwiring eircu’t
faulty
Parking oraks switch faulty Chack parking brako switeh
W ring or grounding faulty Rapalt circuit
SEAT BELT WARNING LIGHT
Tioubla Possible Cause Correctlon
Sco: belt waming light Bulb in combination metar blown Chack bulb
doas not light up Seal balt switeh fauly Chack saat belt awirch

I3 COIL METER tuse blown

Wring or grounding faulty

Chack fuse and replace as necessary
{If rep ace, check short clicuit)
Repair circuit
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REAR WINDOW DEFOGGER (IF EQUIPPED)

Trouble
Defogger does not eperate

Possible Cause

Correction

REAR DEFG fuse blowr

Chock fune and replace e necessary
' raplace, check short circuit)

Haat wira faulty Check heat wire
Reer windcw defogoer switch fauly | Check swilch
f Wiring or grounding faufty Repair cirouil
WINDSHIELD WIPER AND WASHER
FRONT WIPER AND WASHER
REAR WIPER AND WASHER (IF EQUIFPED)
Trouble Possible Cause Correction
Wiper malfunctions or doas | VAFER WASHER fusa bhlown Check fuse and reflace as nacessary

not réturn to its original
positon

| Washer maHunstions

YWiper motor fauloy

Wipai swlitch lcombnation switch)
faulty

Wirng or grounding faulty

IIf raplace, check shon zircul)
Check wiper motor
Check wiper switch

Repair o reuit

Washar hote or rozxzle slogged

Washer motor faulty Chenk washer motnr
Wipar switeh icombonation switchl | Check wiper switch
Taultv

Wiring or grounding feully Repal droull

Clean or rapair clogged hose or norre

POWER WINDOW CONTROL SYSTEM (IF EQUIPPED)

Trouhle

Possible Causo

Correction

All power windows do not
operatn

Mewier window fuas blown

Ignitian (main; switch fauly

Check fuso ond r_npi 000 O3 NOCCosary
{f replace, check short circuitl
Chack ‘gnit on (ma'n) swich

Power window switch faully Check sower window smtch
\Wirng or grounding faulty Repair circuil ‘
Only one powar window Winng andior coupler faulty Chack Mring endar coupler
doés not opeérate Power window switch (main or sub) | Check oower window switch
fauiry
Wi ndow actuator fauliy Chook wirdow seluator
W ondow lock ewiteh faulty Check window lock switch
Grounding faulty Repair
CIGARETTE LIGHTER
frouble Possible Cause Correctlon
Cigaretts lighter shows RADIO CIGAR fusa blewn Check fusa and replaca as Necessary
no operstion {If replace, check shon clrcult)

lgnltlon switch faulty
Cigaratte lighter faulty

Wiring or greunding faully

Check gnition awitch
Chack cigarotte lightar
Rapair circuit

P L
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ITERIOR LIGHTS
T Tk e U |
e lghs do not figh sl Hoplg
I TAI ST0P fuseblown Chick gt and e a8 ey
s, chech o e
bererghtonr | Chack v
Dagr i fuly Chock e
Wiingorgruncing Hapai -
g | bt o
oo lght up oreighlowiily | Chekse
Daorwihfuly Chack wich
Wi or grncing oo
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ON-VEHICLE SERVICE

HEADLIGHT

HEADLIGHT SWITCH

INSPECTION

1) Disccnnect negative (- cable at battary.
2} Digconnacl combination switch laad wire couplars from

junctionfuse bloek.
1) Usa a sirewdl tastar to chack tha confinuity a1 aach switch

positnn shown helow.

— Taiminal] HE HU HL RF
Ewllt%—
Position ar B R AW G/B
Passing " W —
Low Beam O
“High Beam 1 &) O
Terminal]  KE RF | B2 ]
Efﬂ'ﬂ“‘%' B | ce | W | AW
FPosition . L
M ET o——0
TE Or—=f—02 O——0
REMOVAL AND INSTALLATION

Refer ta COMBINATION SWITCH, STEERING COLUMN AND
STEERING LOWER SHAFT in Saction 3C {for vahicle withaut
air bag system) ar Sectian 3C1 (for vehiclewith air bag system)
lor datails.

HEADLIGHT

REMOVAL

1) Disconnect negative cable a1 batiary.

2) Ramova headliight mounting bolts,

3) Detach headlight essembly from vehicle.

4) Disconnect coup ers from headlight cssemby.
£) Aemove head'ight easembly.

INSTALLATION

Raoverce romoval procedure for instaliation
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1 HULB REPLACEMENT
WARNING: T

! Don'tuouch when the bulb is hot,

1) Disconnact negalive =) ceble al batiary.
2) Disconnect harness from bull,
3) Remove socket cover and bulb.
4} Replaca bub and assambla all removed parts.

HEADLIGHT AIMING WITH SCREEN

NOTE:

® Unless otherwise obiigated by local regulations, adjust
haadlight aiming according to follnwing procedure.

s After replacing headlight, be sure to adjust aiming,

Before adjustmant, maka sure the following.
a) Flace vahicle on a llat surface in front of blank wall (scroon|
shiead ol headlight surfacs.

1, Sorgan
Cloarance "a”: 10 m (32.8ft.)
i"" 5 b} Adjust sir pressure of all jires 1o a specifisd value respec-
: tlwaly.
W e J ¢) Bounce vehicle body up and down by hand o stabilize sus-
. | .
.- “ﬁ:{:—ﬂ pension,
N_|_‘_,._.--7'-'*'l[" A d) Carry out with one driver aboard,
i meaouckr  HElL m..:-t.ltnmww Driver's waight: 76 kg {165 Ib)
e - : ; Adjustmant
X :_ﬂm Sovtar riul:r _'n: bmard ghta 1) Check tn s&a it hot spot (high intensity zone) of each main
el aeaiarre of (AR {low) beam axis falls &s llusireted,

Clearance “H": Approx. 130 mm (5.16 in.)

2} If headlight aiming is not set praperly, align it to spacifica-
tion by adjusting aiming screw and aiming gear.

L. HASIGNT A8y
2. Adming Hor raghtdeh idjusiment
i Alplag ffor upldawn sdjusimant]
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s FRONT FOG LIGHT (IF EQUIPPED)

FRONT FOG LIGHT SWITCH

INSPECTION
Use & ciicuittester to chack switeh for continu ity betweaan each

termina s shown balow.,

=F ————____ leiminal C E E
SWTET Pogiiigh ———

s OFF [ e s
¢ ON O——4—0—hp—0
ne T

| FRONT FOG LIGHT

' REMOVAL

1) Aemave haad lighs

2} Rameoeve front bumper.

3) Discannadt fog light enupler.

4] Famoave fag light assambly from bumper.

INSTALLATION
Revarse removal procedures for instaliation.

e
| 1, Feglight

1 EULE REPLACEMENT

WARNING:
Don't tauch when the bulb is hot.

1) Disconnact nagative (—) eabla at hamary

2} Armowva haad light.

3] Femove tront bumper,

4) Disconnect fog /lght couoler.

5] Remcwve socket cover and disconnect wire terminal.

4) Remove corew fixng light bulb, than remova light bulb
from feg light aseambly.
E) Replaca light bulb and assemble all remaved parts.

MNOTE:
Nake sure 1o cover light bulb terminal.

1. lighi lmicks
2. light buill im'rvanal |
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1. Harsd ral sy
E, Fusetos

3=

1. Nizard relsy

bipclbuekananralshls-camt I

TURN SIGNAL AND HAZARD WARNING
LIGHT

TURN SIGNAL LIGHT SWITCH

INSPECTION

1) Disconnect negative () cable al batlay.

Z) Disconnect combinaticn swiluh lead wira coupler.

3) Uss a circult tester to check the continuity at each switeh
positon shown balow.

==——____ Verminel | TL | TR | TR | B3 | B1 F2
R o e e
IEWI ~&lgna gk _.-.n"H G ETh L | /R | WIG
L o—+o | |
OFF N L Op—t—()
R O-—0 | l
oM O—— OO O4—0

REMOVAL AND INSTALLATION

Refar 10 COMBIMATION SWITCH, STEERING COLLIMN AND
STEERING LCWER SHAFT in Section 30 ifnr vehicla without
air beq eystam) or Saction 3C1 (for vehicle witn a rbag system)
for datalls.

HAZARD RELAY
The turn signal/hazard ralay is locatad near the fuse box.

INSPECTION
Connoct battory and tester ae ghown lof:.
Unlecs a continuad click ¢ound is heard, replaca raiay,
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REAR FOG LIGHT (IF EQUIPPED]

REAR FOG LIGHT SWTCH

INSPECTION
Lga 2 circult tester to check swilth for eontinuity betwean lér

minals shown beiow

=
TEAMINAL

mx":ﬂ }‘p-i 8 | E [ D | A

sl N, oW s

i et | taa
L] 1080

PUSH (=)

i
sH r-——-_—_:ﬁﬂi' =
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IGNITION SWITCH

INSFECTION

1) Digconnect nagat've caole &t batary.

2) Disconnect \gnition switch iead wire coupler,

3) Use 3 clrcult tester to chack the continuily al each switch
position. If any conlinuily s nol obtained, replace main

switch.
--Jermnel g [ (ACC {161 (152 | 87 | | 9
Wl'E"I"‘-
00" wya | BI |omifYy/a | B/ |EnB| B
k&7 '\ Positio
cuT
Lock 0
" aC . 00
SO | O4—O0-t+C0
START | O & O | OO0
ACC : Accessory

REMQVAL AND INSTALLATION
Refer to STEERING LOCK {IGNITION SWITCH) in Saction 3C
Hor vehicle withaut air bag systom) or Section 3C* {for vehicle

with air beg system) for detaile,
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COMBINATION METER

REMOVAL

1) Disconnect naqative cable at battary.

2] Loogen etoaring eolumn mounting bolts. (Fater to Section
3C, aC1.)

3! Remove metar cluster panel, Maks su‘e 10 disconnect all
couplers of switches and wires of cigaretie lighter on mete
rluster,

4) Detech spasdomater cable and disconnoot ecuplers from
combination meter,
I Remove combination meter.

INSTALLATION
Ravarsa removal procedure for ingtallation.
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", Batury
L Fulimeton

3 Testisght (124, 3.44)

FUEL METER/FUEL GAUGE UNIT

FUEL LEVEL METER

INSPECTION

1) Remove re¢r seat and peel rear end of the carpet

2) Digconnect YR lead wire going to gauge unit.

3] Use abult (12 3.4W)in position to ground |e&c wirs as il-
lusiraed.

4] Turn ignition smtch GN,
Make sura that bulb (s hightad with mater po nter fluctuat-
ing several seconds thersafter. If meter is faulty, replace,

FUEL SENDER GAUGE

INSPECTION
Ramove fuel pump assembly referrirg 1o Section 6C of this

manual
Jga an chmmete- 10 confirm that resistance o' serder nauge

anit changes with change of flaat pesition.

1. Ful pumi issembly

2. Fuel l=vel goue & terming
3. Fue! bal ponye B termingd
4, ot

" Float Position Resistanee (Q)
St [1023mmd0dn) | F 14
[ 1639 mm (820 n) | 2 66-366 |
" | 235mm 850 n) | - 17123

Il the maasurec velue is out of spacificatinn, repaca.
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___m%

Y. Damsiy
2. Engine copinnt bempersi ure masnr "1
1 Tomi lhghi | 170 3 4hdh

i E— e —— e L o

1, ECT sarmas
1. Aasimia LT

ENGINE COOLANT TEMPERATURE METER

AND SENSOR UNIT
ENGINE COOLANT TEMPERATURE METER

INSPECTION

1) Dissonnec: YW load wirc going to sender gauge installed
o tharmostat cass.

2) Use a bulg (12V 3.4W) in position to ground wira as illus-
trated,

3} Turnmain switch ON Conf rmn that bulb s lighted with me-
ter pointar fluctuating sevéral saconos thaereafar
If not, replace.

ENGINE COOLANT TEMPERATURE SENSODR
REMOVAL

WARNING,

* Make sure that engine coolant temperaturs is cold be-
fore removing any part of cooaling system

#» Alga ba suras 1o dicconnect negative cable from battery
terminal befare removing any part.

1) Drain coolani.
2) Romovo alr cleaner ses'y.
3| Ramove angina coclant temparature sensor

INSPECTION
Warm up sander gaugs. Thus make sure its registanca is da.
craased with incCraase o1 IS Temperature.

Tamperature Fmsin.anve
BUC 1122°F) 190 - 2609
116°C | 230°F 242-28.14Q
INSTAL L ATION
Revaran ramoval procedure for instéllation noting the follow-

ng:
Apply sealant 1o the thread of ECT senswm

(A} : Bealant 88000 - 31160

Tightening Torque

{a} : 8 M [0.8 kg-m, &0 Ih-ft)
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e 2

) Giprsuewwngligh OIL PRESSURE WARNING LIGHT

| 2 Combiration mets L ]

| OIL PRESSURE SWITCH
INSPECTION
Use an ohmmeter 1o chaek switeh continuity
During Engine Runaing No continuity (0 Q) |
At Engine Sicp Continity {0 %)

1. Tawring himoss
2 Cyinder block

REMOVAL AND INSTALLATION

Refer 1o Section 0A OIL PRESSUAL CHECK in this manual,
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e

BRAKE AND PARKING BRAKE WARNING

LIGHT
1. Beaks warreng gt
3. Parlong broke waening light
1. Combinatlan mnter
INSPECTION

& BRAKE FLUID LEVEL SWITGH
Use an ohmmeter 1o check swilch for continuity.
It tound delective, replace switch.

OFF pesition (fical up) ~ No cantinuity
ON position (fioar down) Continuity

# PARKING BRAKE SWITCH
Use an ohmmeter to check switch for continuity.

N found defeciive, replace switch.

OFF posit Na cantinuil
¥
iparking brake released)
ON poetion Cantinuity
(parking brake laver pallaa up)
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SEAT BELT WARNING LIGHT

SEAT BELT SWITCH

INSPECTION
Jse an ohmmeter to check switch for continuity.

_ 'f found dafactive, replzce switch.

OF position —

(seat belt fastaned) o continuity

ON position T

g Q L (satbelt not fostened) Contnuiy
¢
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» When measuring wira voltage, use a tester with negative

] REAR WINDOW DEFOGGER (IF EQUIPPED)
DEFOGGER SWITCH
INSPECTION
: Lisa & circuit testar to check defogger swilch for continuity,
¥ i swhch has no continuity betwveen lerminals, replace.
- e Terminal ,
off 0—8—0
: ON O—t—0—0—0
- | DEFOGGER WIRE
INSPECTION
. NOTE
» When cleaning rear window glass, use a dry cloth to wipe
I it along wire divection.
» Whan cleaning glass, do not use detergent or abressive-
/ : containing glass cleanor,
|

i, Hag, v
I Thipd
1. Tewtnr prode

— ]

| Good

B oken
iy

1. Wpdgmgim

Braken
wlfy

probe wrapped with a tin foil which should be held dovwn
on wire by finger pressure.

1) Chacking wire damage
a, Turn main switch ON.
b, Turn defogger switch ON.
& Use a valtmeter to chock voltage at the canfer of each

hoat wire, a6 hown
Valtage Criterie _
Approx. BV Good (No break in wira) |
Approx. 10V er OV Broken wire I

if messured voltags is 10V, wire must be damaged be-
nween (12 center and positive and_ If unltaga s 2er0, wire
must be damagad hatwaan i1s canter and grounc.
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2) Locsting damaga in wira
a Toush voltmetar positive (+ |8ad to haat wira poshive

terminal end.

‘ b. Touch voltmeter negative (-) lzad with & foil strip to heat
wire positive serminal end, thenmove it along wire to the
negative tarminal end.

¢ Tha place where voltmeter fluctustes from zero tc sevar-
al volts is where thare Is damage.

NOTE:

If heat wire is freafrom damages, valtmatershould indicats

12V at haat wira positive terminal end and its indication

should decrease gradually toward zero at the other termi-

nal {ground).

DEFOGGER CIRCUIT

REPAIR

1) Use white gasaline for cleaning,

2) Agply masking tape at ooth upper and lower sides of heat
wire to bo ropaired.

3) Apply commarcially-availabie repair agani with a fine-tip
brush.

4) Two tn thras minutes later, remove mesking tapas pre-
viously appliad,

k) Leave rapairec heat wire asitis lur al laast 24 hours befora
aperating defoqper again,

1. Masking wps
7 Winod spdtule
1 Farlewn wlra

4 Ropar bgent
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WINDSHIELD WIPERS

FRONT WIPER AND WASHER

FRONT WIPER/WASHER SWITCH

Inspection

1) Disconnect nagative cable at battery,

2} Disconnect combination switch lead wire cougler.

3) Use a circuit tester to check the eontinuity at each switch
position as shown below,

Terminzi| gr [ 2| | As
olor]

Wiosr SW ¥/OI (BR[| O [BWwW .
OFF o--0 B3| w
INT | oo || Mew v/ailamsl
Lo O ) OFF
Hi O—0 ON O-+0

Removal and Installation

Refer 1o COMBINATION SWITCH, STEERING COLUMN AND
STEERING LOWER SHAFT in Section 3C (for vehicle without
alr bag system| or Sestion 3C1 {forvehlcle with air bag system)
for details,

WIPER MOTOR

Inspection

1) Asillustrated left, havea 12V battery and connect its | + ) 1ér-
minal toterminal “A”, and lts (- ) terminal to bracket (wiper
ground). if motor rotetes at 8 low revulution speed of 44 to
62 rpm, it is proper, As for high speed chack, connect bat-
tery { + | terminal to terminal “B", and ita | - ) terminal to
Lracket {wiper ground). If motor rotates at a high revolution
spaed of 64 10 78 rpm, it is propor.



_————Wm_—

1

—
f'-l/lrm-nﬂhrmnp
gt 2 Near wvasher puirp
A Weafgi Wne

BCOY ELECTRICAL SYSTEM B-33

2] Testing automatic stap action

a) Connect 12V battery [+) tarminal to terminal “A” of wip-
ar motor and (-] terminal to bracke: (wipar ground] and
let the motor tumn.

B Digeannect terminal “A” from battéry, and let the mctor
stop.

¢) Connect terminal "4" and “0" with a jumper wire, and
connect terminal "C" 1o hatlery (+) term nal. Observe
the motor turns anca again than stops 8t a given posi-
tion

d) Repeat a) thru cl saveral tmes and inspect if the mactor
stops at the giver pogition avery time.

WASHER PUMP

Removal

1) Disconnect battery (-] cable.

2) Remove washar tank fitting scrows,

3} Disconnect pump lead wire couplerls) and hosels).
4! Ramova washer tank.

B! Remova pump from tank.

Inspection

Connect bawtery ( + ) and =) terminals to pump( +) and (=) ter-
minals respactively to check pamping rate.

Chack for both front and rean washer pump.

Pumping Rate:

Fromt more than 1.0 ¥min (21 US ptdmin, 1,76 Imp pl/min]
Rear morethan 0.72 Wmin (1.5 US pt/min, 1.26 Imp pt/min]

Installation
Roverse removel procedure for instellation.
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Lol oyl Ao/

Intermittent Wiper Relay Circuit
1} Dizconnect negative cable at baltery.
2| Disconnect cambination switch lead wire couploer.
3] Turn the front wiper ewitch te INT position.,
4) Canneet battery positive terminal to terminsl “B3" and bat
tery negativa tarminal 10 terminal "HE".
. B) Connectvoltmoter positive lead to terminal *+1" and nega
tive lcad to terminal "HE"
i t Chack that the volumeter indicates the battery voltage (1€
=14V).

w1

8] Connect iermingl “As” and1erminal “B3" Ly & jumper wire,
Then connect ierminal “B3" end 1o terminal *HLC".
Observe the volimetsr voltage drops 1o OV right efter con-
necting the jurmper wire from terminal “B3'" to "HE". Then
the valtags risss to battery voltage (10 - 14 V) within the
timea shown balow.

Vaoltage

" Y

I 7 | i

- —r—————
F 3.8 4 1 pea.
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Washer Linked Operation

1) Disconnact negative ceble at batery.

2) Disconnact combinat'on switch lzad wire coupler.

3) Make aure that front wiper switsh is at OFF pesitior.

4} Conneet battory positive terminal to terminal “B3" and bat-
tery negative terminal to terminal "HE",

6] Connsetvoltmeter positive lead to terminal "+1* and nega-
tive lead to terminal "HE",

6) Push washer switch chock that vohage changes as shown
in the table.

Washer switch [y p—

l.IL
Approx. B Sgae Apamx 25
pri 1

e | —

R e e

Veltmeter 10 18y -
ov-

—)

&1
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REAR WIPER AND WASHER (IF EQUIPPED)
INSPECTION

A. Wiper And Washer Switches

Use a circuil 1ester to check swithes for continuity.

"t‘:‘“‘\"ﬂﬂﬂi c B A E I
lptrﬁ\“,g.
Bsher S g
e OFF o——0 |
[o] ) O O
on |_OFF 1 © o)
sl on | 0——O o
OFF o0 <
i ON O O 0

8. Washor Pump
Aafar to FRONT WAIPER AND WASHER INSPECTION inthis sec-

Than

C. Wiper Mator

1) TESTING WAFER MOTOR
Az ghown lef1, use a 12V battary to ronnect is | + ) and [-)
tarminals to terminal "G and Hiack lnad w ra respoctively.

Thar motor should rotate at 33 10 43 rpm.

2} TESTING AUTOMATIC STOP ACTION o
a) Firs1, connact battery [+) terminal 1o terminal G~ and
battery (-} terminal to black laad wire ane lat tha motor

turn
b] Then disconnect terminal "G” from battery and let tha

motor stop. _
¢) Next cornect terminal “G” and terminal “Y" with a
jumper wire and connect terminal " BI” to battery (+) ter-
minel, Observe the wiper motor tums once again, than
gtops at a given pngtion.
d) Repeal these steps several times, and inspect if the mo
tor stope at the given pasition every timea.
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SECTION 8A-!

POWER SUPPLY DIAGRAM

CONTENTS

POWER SUPPLY DIAGRAM. ... s T e
POWER SUPPLY DIAGRAM . .1 st B
111§ PSP — |
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POWER SUPPLY DIAGRAM
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POWER SUPPLY DIAGRAM 8A-1-3

POWER SUPPLY DIAGRAM
1]
Wil I By
IGNITION SWITCH P’QJZ' - "
i .
«fL ‘‘‘‘ “Ber | s -
" 9.5-0 a8 5 En.0
i i 4
v
Bi B/BI Y/B STARTER
[
p— PAN FUSE
l
2 e | |W
!
wa BAN L § ¥YE1 YiG BLR
\4 \ 4 ‘ v v
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FUOE BOX

*USE BOX
CHNCNRONNG @
BA | 154 | A | 15A | WA [ 1M
T | TAL [EAZRD| FOG | ROTR | mADiO
HEADRL | STOP | MORM SBAR |
8|0/8|0|0
A | A | 1A [ LR | 1%
IGCOL | TURN | WIPER | HEATER | REAR
METER | BACK | WASHER DEFCG |

[




EYSTEM CIFCU'T DIAGRAM 8R-3-

SECTION 8A-2
SYSTEM CIRCUIT DIAGRAM

CONTENTS

CRANKING SYSTEM . iicsiisussionronuansviinsanivosssnionssensntsarastansasssnvesionss BA-2-2
CHARGINE ST SR . o T it aviiis s i ins Euasdan sl b TR g o s VU
WOANETION SYSTENL . oo ittesssnivsds sxaemmans s e S e s ssson st ssioss BN =2 8
CARBURETOR CONTROL SYSTEM.....00cccenmessssess ssrmnisssnsasnnesiisssassass sOfA=ERD
FRONT WIPER AND WASHER........cccvimmmmimminimmmsssnmnmsissnsssssssnanress s =20
COMBINATION METER.........oceiveiecienicciccnciinnnne.o. RA=2-12, 8A-2-13, BA-2-14
POSITION, TAIL AND LICENSE LIGHT... ...... < g b
TURN SINGAL AND HAZARD WARNING LIGHT............coccoininiinniinnnn BA-2-17
HEATER AND AIR CONDITIONER verersassansunnses BA=2-20

CIGARETTE LIGHTER j,coisnsssrsnsansonraniusssivusinssnansasnsionnnvasnnnssasnnsons e Odimdmie
FRONT FERE LMY s il e s iy e TGS
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CRANKING SYSTEM
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MttpsTrockmeners
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CHARGING SYSTEM
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IGNITION SYSTEM
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INDUCTION CONTROL SYSTEM
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FRONT WIPER & WASHER

FISE @-2

B - '
JRA=
|
[ — 1 ' |
P A 1

| WASHEH
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REAR WIPER & WASHER |
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POWER WINDOW

SYSTEM CIECU'T DIAGRAM 9A-2-¢
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INTERIOR LIGHT
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SYSTEM CIRCUIT DIAGRAM BA-2-20

HEATER AND AIR CONDITIONING
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SYSTEM CIRCUIT DIAGRAM 8A-2.23
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SYSTEW CIACLAT DIAGAAM EA-i-2f
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BOCY SERVICE 8-16

WINDSHIELD

Eor o oEm e e S e —

1, Matdiag
1. Wipctahiiald rim
1. Wirglifueld

i =T

" o—

The windshie!d is installed by using 2 spocial type of adhesive
(thet is, one companent urathana cahecive usad wAth primar]

Eor windshisid glass roplecamant, it & important to 1isa an
achasive which arevides sufficiont adhesion strength and to

follow the proper procodura,
CALUTION:

¢ Dascribad in this section is the glass replacement by
using 2 types of primers and 1 type of adhesive made
by YOKOHAMA (one componen urethane adhesive
1o be used with primer in combination). When using
primer and adhesive made by other manufacturers, ba
sure to re‘er 1o handling instructions supplied with
them. Negligence in following such procedure or mis-
use of the adhesive in any way hinders its inherant
adhiesive property. Therefore, befora the work, make
sure to read cerafully the instruction and description
given by the maker of the adhesive to be used and he
sure to follow tha procedure and observa each pracau-
tion throughout tha wark.

# Should ccated surface he secraichad or otherwise
damaged, ba sureto repairdamaged part, or cosrosion
may start from there.

= e

- = -

Use an euhesiva of above mentioned type which hasfollcwing
properly,
Shearing strength: 40 kg/em? (589 Ih/in?) or more
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Adhesive moterials and tools ragquired for remaval and instal-

lation,
e Ono componont urathene adhesive and primare usod in

combination (For cne sheet of windshield).
Adhesive (300 g 1141 02 ))
Primar for glass (16 g (0.5 az.)]
Primer for body (159 (0.5 0z.})
» Eyalateer
® Piano string
* Brush for primer application (2 pes)
* Knife
& Rubber suckar grip
& Sgalant gun [for filling adhesivel
& Putty spatids (for earracting adherad parte)

REMOVAL
1} Clean both inaide and outside of glass and sround il.

2) Remova wiper arms.
3) Ramova garnish and stoppars.
4) Using lapo. cover body surface around glass to praven

any damane
5) Remove instrument panal gand haad lining.

6) Hemove réar viaw mirror, sunvisor, from pillar trims anag
then windshield trims from fromt pillars (right 8 left).
7] Ramove (ar cut)windshield malding all around until wind-

shield adge cames aut,
8) Cut adhesive all around glass with windshield knife.

if eut with piano string, fallow stap €) and 10).

g] Drill hole with eyeleteer through adhasive and let pieno
string through it.
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10) Cut edhesiva all around glass with piano string.

NOTE:
Use piano string a5 close to glass a5 pessible 5o as to pre-
vent damage to body.

j:' 1. Marosring 3 Tape
| 7 Glass 4 Adnesive

11) Using knife, smoacth adhesive rematning on bocy side $o
that itig 1 =2 mm (0.04 10 0.08in.} thick ail around.

NOTE
Before using knife, clean it with alechol or the like to re-

move ofl from it

12) When ro-using glass, remove spacer and adhesive from
glass ccmplately,
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TIPSO

1. MoKy

& Glasn

i Spacer

A Windgh ald wrim
5. Siopper

—

elkermantalshel-eomy

INSTALLATION
1} Using cleaning solvent [white gasaling), elean surface f
adhesive ramaining on bady [or windehisld edge) whai ¢
windshiold glase is t¢ be achared. [Let it dry formore than
10 minutas. |

2} Clean contact surfacesof old adhesive, palnt or vare met |

thoroughily.

If aurfaces of paint or baro metal come out, app'y primar

for body with caution not to apply primer to surface o1

achasiva rama’ning on bady.

NOTE:

& Besure 1o rafer to primer maker's instruction tor propea:
handling and drying i,

» Do not touch body and old adhesive surfaces wher:
gloas is te be adherod.

1} Ingtall new malding and spare 1o glass. Warming mold-
ing far over half an hour at 35"C [95°F) 1lamperature wllfa
cilitate work.

4) Clran glass surfacato be achered 1o body with dean cluil
It cleaning solvent is used, let it dry for more than 10 min
uins.

&) insta'l windshleld trims to front pilims
Install stopper.
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1 Molfing
@ Aamive
3 Qlesa

G

Th

Usirg new brush, apply sufficiert amount of primer for
glass along glass surface 10 be adherad (o body.

NOTE:

# Be sure to refer to maker's instruction for proper han-
dling snd drying time,

& Do nat apply primer on outside of caramie cnated sur-
face.

& Do not tauch primar eoatad surface.

Width “a”: Approx. 20 mm (0.78 in.}
“b*:Approx. 15 mm (053 in.)
“c*:; Approx. 18 mm {0.70 in.)

Apply edhesive referring Lo figure at the lefi.

NOTE:

= Start from bottom cido of glage.

® Be caraful not 1o damage primer.

s Height of adheshve applied to lower side shauld he
higher than that of nther three sides.

Upper, right and left sides
Width “&* : Approx. 8 mwm [0.31 in.)
Height “1* : Approx. 14 mm (0.55 in .}

* Proce glacs agsinet body quickdy after adhesive is ap-
plied.

& Usao of rubber sucker grip is helphud to hold and earry
glass sfrer adhesive is applied.

# Pariorm step 7] to 8) within 10 min. 1o ensure sufficient
adhasion.

® He sure to refter 10 adhesive maker's instruction for
proper handling and drying time.



$.30 RODY SERVICE

https://truckmanual shub.com/

3] Peel remaining paper from molding and spacer.
9) Holding rubber sucker grips, press gless onte bedy and

place the gless securely by tapping glass surface and
molding a | a“ound.

NOTE:
Use care not te damage glass surface or body.

10) Attach roof molding.

11) Check for water leakage by running water from hose over

window. i leacage is found, dry window and fil leai
point with adnesive. If watar still Iaaks even after that, re-
mova glass and startinstallation procedure all aver again

NOTE:
¢ Do not use high prussure waler.
* Do not blow compressed air directly at adhasive ap

plied part when diying.
* Do not use infrared lamp or the like for drying.

CAUTION:

Upon completion cf installztion, note the following,

o Sudden closing of door before adhesive is complately
sot may cause glass to bacome loose or to come off,
Therefora, if door is opaned or closed before adhasive
is completely set, make sure 10 open all door glasses
and use proper care.

* if molding is not securely In place, hold It down with
a tape untll adhesive is completely set.

» Each adhesive has ils own setting time, Be sure to re-
fer to maker's instiuction, check setting time of adhe- |
sive to be used and observe precautions to be taken
belore adhesive is set.

* Refrain form driving till adhesive is completely set so
as to ensure proper and sufficient adhasion.
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SEATS
1. Right frond sest back gas’y

| FRONT 'HEAT I Right frant saet mosh oa asa’y
i Loty Peert vosl ek san'y
l A, Loy frerg sea) cusl o osa
L8 thﬂ.m SEL INRO0 40 UBtAr
| i, R oahi FFan sndl eusels sojiite
T Laft Femrs amut iukon arfmdne
B, Leffrert sast s tolde sdeater
o, F'HH’II’I"-H Hear panal
r n 10, Luft frore seal riger parsl

f 10 Heal sacirabat nas's
i/
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ZND R SCAT
(for vahicle squippad with third seat)

3RL SEAT [for vohicle equipped with
third seat)

ZND SEAT (tor vehicle equippad with
second seot]

*a | /Hh' "
f

BX:
SN

ZND L SEAT
ifor vehicle equippad with thirc seat)

Feasad gl miiil mui 5

i 1"
Ti W $28 Cuanan msy
. 12, Tede Ban! Epek s’y
ﬁl_'. 18 Hpas canl lAg san'y
16 Boar san) Fimge sea'y

1E (oo seal ceclbnlng im"y
V7. Mear sddl rhcinTng ot

REMOVAL

1) Remova saat rall mounting bolts, Then, remove se&t ass'y
with seat rail (front seats)

2] Oisassembie and rapal” seal as necessary.

INSTALLATION
Reverss ramoval procodure to inslall front seat,
Torqus it 1o spacifications, as given balow,

Tightening Torqua

(a): 35 M-m |3.5 kg-m, 75.3 Ih-ft)
(k) 23 N-m (2.3 kg-m, 16.6 Ib-it]
ie): & N-m (0.5 kg-m, 3.67 lb-1t]
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SEAT BELT

1. Burkin

I Eeal el

3, Beas Lok couate |t egulppedi
4. AFenar halt

& Frant seal

i, Rebingiot ans"y

| WARNING:

If raplacing seat halt is necessary. replace buckle and ELR (or webbing) together as a set. Thisis for
the reason of ansuring locking of tongue plate with buckle.
i these partsara replacad individuatly, such a iocking condition may become unreliable, For this rea-
son, Suzukl will supply anly tha spare buckie and ELR (or webbing] in a set part.

SERVICING SEAT BELTS
Before servicing or replacing seat belts, refer (o following pro-

cautionary iteams.
1) Seat balts shouid be normal refative 1o stiap retractor and
buckle porions,
7) Keepshaip edges and damaging objects away from belts.
3) Avold pending or damaging any portion of belt buckle or

lawch plate.

4) Do not blaach or dye Lell webbing. [Use only mild soap
and lukewarnm waler (o clean L)

5 When 'nsialling & seat beit anchor balt and aut, atert belt
and nut by hand 1o prevent cross-threading.

6} Do notattermnpl any 1epairs on retrector machaniams or re-
trecior covars, Replace defectve assemblios with new re-
placement parts.

7) Keep belts dry and clean at all times.

B) If there exist any parts in quastion, repiace such parts.

8) Peplace belts whose wabbing is cut or otherwise dam-
aged.

10) Do not put anything into trim panel oponing which eeat
belt webbing passes through.
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REMOVAL AND INSTALLATION
Rafar tn figura cp pravious paga o ramava and stall front

and rear seal Leits.

NOTL:

Be sure 1o tighten seat be't anchor bolts to specified torque
balow.

Seat belt anchor balt and nut should have an unified fine
thraad [7/16 - 20 UNF). Under no circumstances should any
different sized or metric scrow threads be used,

Tightening Torgque
(&); 35 N-m (3.5 kg-m, 25.3 Ibft)

INSPECTION
Saat balts and attaching parts can affact the vital components
and systems of a vehicla,
Thers'ore, thay should be Inspected cerstully and replacad
with genulne parts only
1] Seat balt
Its webbing or strap sheuld bae free from damage.
!) Retracter
It should lock webhing wher pullad cuickly
I he iront seat belt retractor should pass the above Inspec-
tion and should lock webbing even when tilied {approx
16°| 1oward the fore and af: or right and left directions.
3) Anchor balt
Anchor bolts should be torgqued fo specifizaticn.
4) Balt lotch
It should be secure whan |atchec.
5) Warning system
Check driver's seat belt strep switch,

For the detal's of seat belt warning systein, refer Lo the Sec-
tion 8 “BODY ELECTRICAL SYSTEM®
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ANTI-CORROSION TREATMENT

SEALANT APPLICATION AREAS

"' : Soalant applieation amas

-
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Y Emaaf il Sealm
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v : Bealent application aross
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RUST-PROOF TREATMENT

445 « Apply rust preventive toshaded area.

(M) : Hot wax
@ : Underbody coat wax

CT:A-A SECT:B-B
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L Apply Tust preventive To shaced area.

(1) :Hot wax
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BODY DIMENSIONS
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