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I D E N T I F I C A T I O N  I N F O R M A T I O N  

ENGINE SERIAL NUMBER 

The engine serial number is stamped on the right slde d the cylinder 
block 

G E N E R A L  R E P A I R  I N S T R U C T I O N S  

1 Use fender, seat and floor covers to keep the vehicle clcen and 
prevent damage. 

2. During disassembly. keep pans in order toiaci l i te reassembly. 

3 Observe thefdlowing: 

(a) Before performing electrical work, disconnect the negatlve 
(-) cable from the battery termtnal 

(b) If 8 is necessary to disconnect the battery for inspection or 
repair, always disconnect the cable from the negative (-) 
termlnal whlch is grounded to the vehicle body. 

(C) TO prevent damage to the banery terminal post, logsen the 
termmal nut and ralse the caMe Rralght up without twisting 
or prymg 11 

(d) Clean the battery terminal posts and cabieterminais wnh a 
shop rag Do not scrape them with a file or other abraslve 
object 

(PI lnsta l tne cable termlnal to the banery post wnh the nut 
loose and t ghten the nut aner mtatlatlon Do not use a 
nammel to tap the termlnal onto the post 

(Q Be sure the cover for the posnive (+) terminal is propedy in 
place. 

4 Check hose'and wiring connectors to make sure that they are 
Secure and correct 

5 Non-reusable pans 

(a) Always replace coner plns gaskets. 0-nngs, oil seals, etc. 
with new ones. 

(b) Non-reusable pans are indicated in the component illu- 
strations by the " + '  symbol. 



6 Precoated pans 

Precoated pans are boks and nuts, etc that are coated with a 
seal lock adhesive (arrow) at the factory. 

(a) If a precoated pan is retightend, loosened or caused to 
move In any way, it must be recoated wilh the specified ad- 
hes~e. 

(b) Recoating of Precmted Pans 

(1) Clean off the old adhesive from the pan's threads 

(2) Dry w i t  comprresed air. 

(3) Apply the specified seal lock adhesive tothe pats 
threads 

(c) Precoated pans are indicafed in the component illustrations 
by the 'W symbol. 

7 When necessary use a sealer on gaskets to prevent leaks. 

B Carefully observe all specifications for bolt torques Always use 
a torque wrench 

9 Use of special sewlce tools (SST) and special service ma- 
terlals (SSM) may be reqored, depending on the nature of the 
repalr Be sure to use SST and SSM where sDeclied and follow 
the properwork procedure. For a llst of S S T ' S ~ ~  SST catalogue 
A list of SSM can be found at page IX 

l 0  When replacing fuses, be sure the new fuse 1s the correct ampe- 
rage DO NOT exceed the rating or use one d a lower rating 

11 Care must be taken when jacking up and supponing the vehicle. 
Be sure to liff and suppon the vehlcle at the proper locations 

(a) If the vehicle 1s to be jacked up only at the f r o n f  r end, 
be sure to block the wheels in order to ensure safety. 

(b) Aner the vehicle is jacked up, be sure to suppon il on 
stands It 1s extremelv danoerous to do anv work on the ve- 
hicle raised on a lackalone, even for a s&ll jobthat can be 
finshed quickly 

l 2  Observe the following precautions to avoid damaging the pans 

(a) Be careful not to drop electrical components, such as sen- 
sors or relays If they are dropped on a hard floor, they 
should be replaced and not reused 



(b) When separating electrical connectors, pull on the con- 
nector Rsdf (2). not the wires (1) 

(c) When disconnecting vacuum hoses, pull on the endof t h ~  
hose (4). not the middle (3). 

(d) When steam cleaning an engine. protect the distributor. 
coil, air filter, and carburetor from water 

(e) Never use an impact wrench to remove or install tempera- 
ture sw~tches or temperature sensors 

(fl When checklng continuity at the wire connector, insen the 
tester probe carefully to prevent terminals from bending. 

(g) When using a vacuum gauge, nwer force the hose onto a 
connector that is too large Use a stepdown adaptor m- 
stead Once the hose has been stretched, R may leak 

13 Tag hoses before disconnecting them: 

(a) When disconnecting vacuum hoses, use tags to identity 
how they should be reconnected 

(1) VTV for TP. whiie side 

(2) VN for TP, black slde 

(b) Aner completing a job, double check that the vacuum hoses 
are properly connected A label under the hood shows the 
proper layout. 

R E M O V E  A N D  F I T  E N G I N E  

in the workshop the engine can be removed with an overhead crane. When replacing the engine tighten the bolts se 
curing the englne mountings. observing the torque values listed in the table on page VII. The tordue valuesfor the 
bolts between engine and drive line are listed in the sector on ''Clutch and Gear Bof'  No other special proceedures 
need to be obsewed For that reason, no special instructions for removing and fming the englne are included. 





S T A N D A R D  B O L T  T O R Q U E  S P E C I F I C A T I O N S  

HOW TO DETERMINE BOLT STRENGTH 

Class 

Hexagon 
head bolt head No 5- 

Hexagon 1 6 N o m  4. 1 
wlwasher 
hexagon bolt 

Hexagon 
head ball 

Hexagon Welded bob 

wlwasher 
hexagon bolt 

Hexagon 
head bOiT 1 r): a ,  . 1 

Class 



SPEClnED TORQUE FOR STANDARD BOLTS 

Class 

4T 

Diameter 
mm 

Pitch 
mm 

l 

125 

125 

125 

15 

1 5 

Hexagon head bdl 
Nm 

Hexagon Range bolt 
Nm 



S S M  ( S P E C I A L  S E R V I C E  M A T E R I A L S )  





E N G I N E  M E C H A N I C A L  

SPECIFICATIONS 

Ingine tune-up Drive belt 
Dellection New belt 

Used belt 
Tension (Reference) New belt 

Used belt 

Engine coolant capacily (with Heater) 
2Y 
4Y 

Engine oil capacty 
Dram and refill 
withour Oil fllter change Two-wheel d r ~ e  

Four-wheel dnve 
wlth Oil filter change Two-wheel dnve 

Four-wheel drwe 

Dry fill Two-wheel drlve 
Four-wheel drive 

Baltery specific gravity 

High-tension cord reststance Llmn 

Spaw plug 
Type Convent~onal tipped type 

ND 

Air gap Conventional t~pped type 

ignilion timing (wlth Vacuum advance OFF) 
4Y 
2Y 

Firmg order 

ldle speed 
wlthour Power Steerlng 
with Power Steer~ng 

ldle minure speed 
wilhour Power Steering 
with Power Steer~ng 

Fast ldle speed 

ldle CO concentration 

Thronle Posnioner setting speed 

l 25 - l 27 
(when fully charged at 20%)  

25 kn per cord 

4 "BTDC @ idle 
8 "BTDC @ idle 

1 - 3 - 4 - 2  

700 rpm 
800 mm 

750 rpm 
850 rpm 

2 E90 rpm 

1.5  * O S %  

1 200 mm 



SPECIFICATION (CONT'D) 

lntake 
man~fold 
vacuum 

Compression 
oressure 

Cvlinder head 

Valve guide 
bush 

Valve 

Valve sprmg 

Rocker arm 
and shaft 

Push rod 

C h m  and 
sprocket 

at idle sDeed 

at 250 rpm Standard 

Limil 
Difference of pressure between each cylinder 

Warpage Cylinder block side Limit 
Manifold slde Llm~t 

Valve Seat Refacmg angle Intake 
Exhaust 

Contactlng angle 
Contactlng wldth 

Standard 
Oversize 
0 05 

Valve overall length Standard 

Limlt 

Valve face angle 
Stem d~ameter 

Stern oil clearance Standard 

Llmit 

Margln thickness Standard 

Limit 

Free length 
lnstalied tension at 40 6 mm 
Squareness 

lntake 
Exhaust 
lntake 
Exhaust 

Intake 
Exhaust 
lntake 
Exhaust 
lntake 
Exhaust 
Intake 
Exhaust 
lntake 
Exhaust 

Limit 

Rocker arm lnside d~ameter 
Rocker shaft diameter 
Rocker arm to shaft oil clearance Standard 

L~mn 

Circle runout Limil 

Chain slack at 98 N 
Chaln elongation 
Crankshaft sprocket wear 
Camshaft sprocket wear 

Limii 
Llmil 
Ltmii 
LlmR 

400 mm Quicksilver (Hg) 

9 0  bar 
l 0  bar 

0 15 mm 
o 10 mm 
301.459 €8' 
30'. 45'. 65' 
45' 
1 2 - l 6 m m  



SPECIFICATII 3NS (CON' 

Tensloner an 
damper 

Valve hner 

Camshaft 

Cyllnder 
block 

Tensioner head th~ckness Standard 

Damper thickness 
Llmlt 
Standard 
Llmit 

Lift diameter 
Cylinder block lifter bare diameter 
Oil clearanc Standard 

Limit 
Leak down test at l96 N 

Thrust clearance 

Journal 011 clearance 

Journal dlameter Standard 

Bearlng inslde d~ameter Standard 

Circle runout Llmct 

Cam lobe helght 
Standard 

Standard 
Llmlt 
Standard 
Llmlt 
NO 1 
NO 2 
NO 3 
NO 4 
NO 5 
NO 1 
NO 2 
No 3 
NO 4 
NO 5 

Intake 
Exhaust 
Intake 
Exhaust 

Cylinder head surface warpage Limlt 

Cylinder, bore diameter 
2Y Standard Mark 1 

Mark 2 
Mark 3 

Limil Standard 
Overslze 0 50 
Overslre 0 75 
Oversize 1 00 

4Y Standard Mark 1 

Mark 2 
Mark 3 

Limlt Standard 
Overslze 0.50 



:onnectlng rod 

2Y Standard 

4Y Standard 

Plston oil clearance 
4Y 
2Y 
Piston ring groove clearance 

Plston ring end gap 
4Y Standard 

Limit 

2Y Standard 

Limit 

Mark l 
Mark 2 
Mark 3 
Overslze 0.50 
Oversize 0 75 
Oversize 1.00 

Mark 1 
Mark 2 
Mark3 
Oversize 0 50 

NO. 1 
NO 2 
011 
NO 1 
No. 2 
Oil 
NO. 1 
NO. 2 
011 
NO 1 
NO 2 
011 

Thrust clearance Standard 
Ltmlt 

Connecting rod bearing center wall thickness 
Standard Mark 6 

Mark 7 
Mark 8 

0 2 3 - 0 5 1  mm 
0 4 0 - 0 6 7 m m  
013 050mm 
l l l m m  
1  27 mm 
l 10 mm 
0 2 2 - 0 5 1  mm 
0 3 5 - 0 6 7 m m  
0 1 3 - 0 5 0 m m  
l l l m m  
1  27 mm 
l l o m m  

0160 0312mm 
0  35 mm 



SPECIFICATIONS (CONT'D) 

Conneaing 
rod (cont'd) 

Crankshaft 

Connealng rod oil clearance 
Standard Standard 

UnderSiZeO.25 
Limit 

Bent Llmlt per 100 mm 
Twlsl Limil per 100 mm 

Thrust clearance 

Thrust washer thickness 

Maln iournal oil clearance 
Standard 

Limit 
Maln journal diameter 

Main bearing center wall lhlckness 
Standard 

Standard 
Limit 
Standard 

Standard 
Undersize 0 25 

Slandard 
Undersize 0.25 

Mark 1 
Mark 2 
Mark 3 
C."...,".., 



T R O U B L E S H O O T I N G  

ENGiNE OVERHEATING 

HARD STARTING 

Englne overheats 

Engme will not cran' 
or cranks slowly 

Page Problem Possible cause 

Engine will not start, 
Hard to start 
(cranks OK) 

Remedy 

Cooling system faulty 

Incorrect ignition timing 

Poss~ble cause 

Staning system faulty 

No fuel supply to carburetor 

Trouble shooting 
procedure coollng 
system 

Reset timing 

Carburetor problems . Choke operation . Floodlng . Needle valve stlcklna or cloaaed 

113 

13.14 

. Vacuum hose disconnected or 
damaged . Fuel cut solenoid valve not open 

lgnit!on problems . ignitlon col1 
D~strlbutor 

Spark plug faulty 
High-tenston cords disconnected 
or broken 
Vacuum leaks . Positive Crankcase Ventilation . Intake manlfold 

Brake booster line 

Compression low 

Remedv 

Trouble shooting 
procedure startlng 
system 
Checkfuel h e  

Repair as necessary 

Perform spark test 

Inspect plugs 
inspect cords 

Repair as necessav 

Check compression 

Page 

see manual 
Electrical 
System 

132 

I 2  
12 

20 



Remedy 

inspect plugs 
lnspect leads 

Inspect c011 133 
Inspect distributor 

Reset timing 
Repalr as necessary 

Adjust idle speed 

Repair as necessary 

Reparr as necessary 
Check Hot Air Intake system 
Troubleshoot coollng system 
Check compression 

Remedy 

lnspect plugs 

lnspect leads 
Repair as necessary 

Page 



ENGINE HESITATESIPOOR ACCELERATION (CONTD) 

1 Problem Possible cause 

Incorrect lgnnion timing 
Fuel system clogged 
Air cleaner clogged 
Carburetor problems . Float level too low . Accelerator pump faulty 

Power valve faulty 
Choke system faulty 

Emfsslon control system problem . Hot Alr Intake system always on 
(hat engine) . Auxiliary Acceleration Pump systen 
faulty (cold engine) 

Engine overheats 

Low compression 

Remedy 

Reset timing 
Check fuel system 
Check air filter 
Repair as necessary 

Check Hot Air Intake system 

Check Auxdiary Acceleration 
Pump system 

Check cooling system 

Check Compression 

Page 

13.14 

11 

20 

ENGINE DIESELING 

Engine dtesels 
(runs after lgnmon 
swltch IS turned oHl 

Problem Passlble cause I Remedy 

Carburetor problems 

Page 

. Llnkage st~cking . Idle speed or fast idle speed out of 
adlustment 
Fuel cut-out solenold faulty 

Repair as necessary 

BACKFIRE 

Incorrect ignition tlmlng 

1 Problem I Posslble cause ( Remedy I page 

Muffler explosion 
(bacMlre) on 
decelerat~on only 

Reset timing 

Air Suction system faulty 

13. 14 

Check Air Suction system 

I I Incorrect lgnnlon timlng I Reset timing 1 13.14 

Muffler explosion 
(bacMlre) all the time 

Throttle Posnloner 

Air cleaner clogged 

Choke system faulty 

Check Throttle Positloner system 

Check air fklter 

Check choke system 

11 



. Brake booster h e  

Pulling ~n air between air flow meter and 
thronle body 

Insufficient fuel flow 

Incorrect lgnltlon timlng 

Carbon deposns m cambustton chambers 

BACKFIRE (CONT'O) 

Repair as necessary 

Problem 

Englne bacMires 

Troubleshoot fuel system 

Reset tlmlng 

Inspect cginder head 

EXCESSIVE OIL CONSUMPTION 

Possible cause 

Choke valve open (cold engine) 
Carburetor vacuum leak 

Vacuum leak 

Repair as necessary 
consumption 

Ventllatmn system 

Plston rlng worn or damaged Check rlngs 

Valve stem and guide worn Check valves 
Valve stem seal worn Check seals 

EXCESSIVE FUEL CONSUMPTION 

Remedy 

Check choke system 
Check hoses and repair 
as necessary 

Check hoses and repair 
as necessav 

l Problem l Posslble cause I Remedy I page I 

Page 

Excessive fuel 
consummon 

Fuel leak 

Air cleaner clogged 

Incorrect ignition tlmlng 

Carburetor problems . Choke faulty 

ldle speed too hlgh 
Spark plugs faulty 
Compression law 
Tires improperly tnflated 
Clutch shps 

Brakes drag 

Repair as necessary 

Check air filter 

Reset tlming 

Repair as necessary 

Adjust ldle speed 
Inspect plugs 
Check compression 
Inflate tires to proper pressure 
Trouble shootmg procedure 
of clutch 
Trouble shaat~ng procedure 
of brakes 



UNPLEASANT ODOR 

Incorrect ignition timing Reset timing 13.14 

Vacuum leaks Repair as necessary 
Poshive Crankcase Ventilation hoses 
Intake manifold . Air make chamber 
Thronle body 
Brake booster llne 

Check Air Suction system 

E N G I N E  T U N E - U P  

INSPECTION OF ENGINE COOMNT 

1. Check engine coolant level at reserve tank 

The coolant level should be between the'LOW'and 'FULL 
hnes 

If low, check for leaks and add coolant up to the 'FULL' line 

2. Check engine coolant quality 

There should not be any excesswe deposits of rust or scales 
around the radiator cap or radiator filler hole, and the coolant 
should be free from oil. 

If excessively d lw ,  replace the coolant. 

- INSPECTION OF ENGINE OIL 
1. Check engine oil quality 

Check the oil for deterioration, entry of water discoloring or 
timlng 

If the quality is poor, replace the ad 

Only use motor oils to API Speciflcatlon 
Make sure the viscosity class is correct 

A - Multigrade 011s. Specification W 501 01 
- Multigrade branded ols, Specllcatlon API SE or SG 

B - Light running oils, Speclflcatian W 500 00 

C - Single grade branded ails. Speciflcatlon API -SE or SG 

Allow for anticipated outside temperature ~n penod up to next o l  
change 

10 



2. Check engine oil level 

The oil level should be between the 'C'and " F  marks on the 
dispstick. 

If low, check for leakage and add oil up to the"P mark 

INSPECTION OF BAlTERY 

(See manual ELECTRICAL SYSTEM) 

Normal densiiy, 
1 25 - 1 27 at 20 'C when fully loaded 

CLEANING OF AIR FILTER 

(a) Visually check that the alr filter element a not excessively 
drty, damaged or oily 

If necessav, replace the air filter element 

(b) Clean the element with compressed alr 

First aim airnow on the inside throughly Then a m  airflow on the 
outside of the element 



INSPECTION OF HIGH-TENSION CORDS 

1 Carefully remove htgh-tenslon leads by pulllng rubber caps 
(1) from spark plugs 

Not~ce Pullmg an or bendlng the leads (2) may damage the 
conductor mslde 

(A) Correct 

"(4 1 (8) Wrong 

MA- 

2. Inspect high-tension lead resistance 

Using an ohmmeter, measure the resistance wlthout 
dlsconnecttng the cap. 

Malmum resistance 25 k n  per cord 

If resistance ts greater than maximum. check the terminals If 
necessary replace the hlghtenslon lead andlor distnbutar cap 

INSPECTION OF SPARK PLUGS 

1. Remove Spark plugs 

2. Clean spark plugs 

Usmg a spark plug cleaner (3) or wlre brush, clean the spark 
PIU9 

Visually inspect spark plugs 

Check the spark plug for electrode wear, thread damage and 
msulator damage 

If abnormal, replace the plugs 

Recommended spark plugs' W 16 EXR-U 
Orlginal Part NO J 90 919010 M 

4. Adjust electrode cnp 

Carefully bend the outer electrode to obtaln the correct electrode 
gap 

Correct electrode gap 0 8 mm 

5. Install spark plugs 

Torque 18 Nm 



INSPECTION OF ALTERNATOR DRIVE BELT 

lal Visuallv check the belt far seoaration of the adheswe rubber 
above and oelow tne core core separat ng from Ine oe t 
sue sevem coro, separat on ol tne r b from tne adhes we 
ruooer. CracKlnQ or separat on of tne r bs torn or worn r bs 
or cracks m the inner ridges of the ribs 

if necessary, replace the drive belt 

(b) Check the drive belt deflectton by pressmg on the belt at the 
pomts indicated in the figure wlth 10 kg of pressure 

Drive belt deflection 
New belt 5 - 7 mm 
Used belt 7 - 8 mm 

If necessary, adlust the drive belt deflectton 

Hint . 'New belt" refers to a belt which has been used less than S 
mmutes on a running engine 

.'Used beir refers to a belt which has been used on a runnlng 
engine for 5 minutes or more 

After lnstallating the drive belt. check that ~t flts properly In the 
rlbbed grooves 

(1) Correct 
(2) Wrong 

ADJUSTMENT OF IGNITION TIMING 

1. Connect tachometer and timing light 

Connect the test probe (3) of a tachometer to the ignltlon col1 
negatlve (-) termlnai (4) 



Inspect dwell ang 

Check the dwell ar 

Dwell angle. 5: 

If the dwell angle i! 
block gap 

Disconnect MCUI 
phragm, and piu( 

Adjust ignilion tir 

(a) Using a thin( 

Ignition timing 
4Y 4- Befor 
2Y B' Befor 

(b) Loosen the m 

(c) Adjust by turn 

(d) Tighten the m 

Torque 18 Nm 

Reconnect vacuum hose to vacuum advancer supdiaphragm 

Further check ignition timing 

ignition timing 2Y Approx 2D" BeforeTop Dead Center at 
ldllng 

4Y Approx 16" BeforeTop Dead Center at 
ldlmg 



ADJUSTMENT OF IDLE SPEED AND IDLE MIXTURE 

1. Connect tachometer (See page 13) 

2. Warm up engine 

Allow the engine to reach normal operatlng temperature 

3. Check idle speed 

Idle speed. wnhout Power Steerlng 2Y 700 ? 50 rpm 
4Y 700 ? 50 rpm 

wRh Power Steering 2Y B00 r_ 50 rpm 
4Y 800 ? 50 rpm 

If not as specifled, adjust according to the following procedure 

Notice . A ways m e  a CO metar wnen sdjusllng the oole m nJre It 
1s no1 neceruv to aqust ~ r l n  the d e mtnurr a0 -51 ng 
Frrew n most .oh rlrz l they are n go00 conu I on . If a CO-meter is not available and it is absolutely necessav 
to adjust wlth the idle minure adjustlng screw, use the 
alterndtlve method 

(See page 17, 18) 

A. METHOD WITH CO-METER 

1. Visually check carburetor 

(a) Check for loose screws or loose mounting to the manifold 

(b) Check for wear in the linkage, m~ssing snap rings or 
excesswe looseness In the throttle shaft Correct any 
problems found 

2. Initial condlliona 

(a) Air cleaner installed 

(b) Normal operating coolant temperature 

(c) Choke fully open 

(d) All accessories swltched off 

(e) All vacuum lines connected 

(f) lgnitlon timing set correctly 

(g) Transmission in neutral 

( (h) Fuel level (1) should be about even wlth the correct level In 
I the sioht glass - - 

(i) CO-meter operates normally 



I l U) Use SST ii necessary. 

SST W24300020 

I 1 3. Shuts on air suction (AS) System 

Disconnect the vacuum hose from the AS reed valve (1) and 
plug the hose end (2). This shuts off the AS system. 

I EUli2,l 

4. Adjust idle speed and idie mixture 

(a) Start the engine 

(b) Using a CO-meter to measure the CO-concentration into 
the exhaust, turn the idle speed (3) and idie mlaure (4) 
adjusting screws to obtain the speclied concentration valve 
at ldle speed. 

ldle speed 
wdhoul Power Steering 708 rpm 
with Power Steering 800 rpm 

5. Inspect COconcemration 

(a) Check that the CO-meter is properly calibrated. 

(b) Race the engine at 2.500 rpm about 3 minutes. 

(C) lnsen atesting probat  least 40 cm into the tailpipe 

(d) Measure the concentration within 1 - 3 minutes after racing 
the engineto allow the concentration to stabilize 

1- ldle CO-concentration: 1.5 + 0.5 % 

If the CO-concentration is within specification, this adjust- 
ment is complete. 

If the CO-concentration is not wthin specification, turn the 
idle minure adjusting screw to obtain the specified concen 
tration valve. 

1 If the CO concentratoon cannot be WI~ID by d e nnwe 
adiustmenl, see tabe below for olher possfoie tames 



T R O U B L E S H O O T I N G  

I Problems I causes 

Normal Rough idle 1 Faulty ignition . Incorrect timing . Fouled, shorted or Improperly 
gapped plugs . Open or crossed lgnitlon wlres . Cracked dlstrlbutor cap 

2 Leaky exhaust valves 
3 Leaky cyl~nder 

Rough idle 1 Vacuum leak . Vacuum hose . intake manlfold . Posithe Crankcase Ventilation line 
Carburetor base 

Rough idle 

Black smoke from exhaust 

t Restricted alr fllter 
2. Plugged PasWe Crankcase Venttiatlon 
3 Faulty carburettan . Faulty choke actlon . Incorrect float senlng . Leak~ng needle or seat . Leaklng power valve 

6. Reconneet vacuum hose to air suction (AS) reed valve. 

B. ALTERNATIVE METHOD 

To be used only 1 CO meter IS not available 

1. Visually inspect carburetor 

(a) Check for loose screws of loose mounting to the mannold 

(b) Check for wear m the linkage mlsslng snap rlngs or 
excesshe loo~eness in the throttle shafl Correct any 
problems found 

2. Initial conditions 

(a) Air cleaner installed 

(b) Normal operating coolant temperature 

(c) Choke fully open 

(d) All accessortes switched off 

(e) All vacuum llnes connected 

(1) lgnltlon tlmlng set correctly 

(g) Transm!sslon m N range 



7 1  (h) Fuel level (1) should be about even with the correct level in 
the slght glass 

(I) Use SST if necessary 

SST 09243-00020 

Adjust idle speed and idle mixture 

(a! Stan the engme 

(b) Set to the maxlmum ldle speed by turnlng the IDLE 
MIXTURE ADJUSTING SCREW (3) 

(c) Set to the idle mlxture speed by turning the IDLE SPEED 
ADJUSTING SCREW (2).  

Idle mixture speed 
wrthoui Power Steering 750 rpm 
wlfh Power Steering 850 rpm 

(d) Before moving to the next step, contlnue adjustments (b) 
and (c) untll the maximum speed will not rise any funher no 
matter how much the IDLE MIXTURE ADJUSTING SCREW 
is adjusted 

(e) Set to the idle speed by screwlng In the IDLE MIXTURE 
ADJUSTING SCREW (4) 

idle speed 
without Power Steering 700 rpm 
wlth Power Steerlng 800 rpm 

Th~s 15 the Lean Drop Method for sening idle speed and mixture 



ADJUSTMENT OF FAST IDLE SPEED 

1. Warm up  and stop engine 

2. Remove air cieaner or air intake connector from carburetor 

3. Connect tachometer (See page 13) 

4. Set fast idie cam 

Hlnt Check that the fast (diecamp 1s set at the 1st step 

5. Stan engine, but do not depress accelerator pedal 

6. Adjust last idie speed 

(a) Check the fast Idle speed 
Fast idle speed 2 600 rpm 

(b) Adjust the fast idie speed by turning the FAST IDLE 
ADJUSTING SCREW ( l )  

7. Install air cieaner or air intake connector 

ADJUSTMENT OF THROTTLE POSITIONER SETTING SPEED 

1. Warm up  and stop engine 

2. Connect tachometer (See page 13) 

3. Stan engine 

4. Adjust thronle posiIioner F P )  setting speed 

(a) Disconnect the vacuum hoses from the fliter (2) and 
TP d~aphragm 

(b) Using another hose, connect the fliter (2) and 
TP dnphragm 

(C) Race the enqmp to 2 500 rpm a lew secnnfl5 rt, ease Ine 
thronle an0 check tne tnron e opener rm nq sveeo 

TP senlng speed' 1 200 rpm 

(d) Adjust the thronle positioner settlng speed by turning the 
THROTTLE POSiTlONER ADJUSTING SCREW (3) 

(e) Race the engine to 2 500 rpm for a few seconds, release 
the throttle and recheck the thronle opener senlng speed 

(t) Reconnect the vacuum hoses to the TP and the filter 



COMPRESSION CHECK 

Hint If there is lack of power, excessive oil consumption 01 
poor fuel economy, measure the cylinder compresslon 
pressure 

Warm up and stop engine 

Remove spark plugs 

Disconnect distributor connector 

Check cylinder compression pressure 

(a) Insert a compression gauge into the spark plug hole 

(b) Fully open the throttle valve 

(c) Wh~le cranking the englne with the starter, measure the 
compresslon pressure 

Hint Always use a fully charged battery to obtain englne revolu- 
tlons of 250 rpm or more 

(d) Repeat steps (a) through (c) for each cyllnder 

Compression pressure. 
12 5 bar or more 

Minimum pressure 
9Obar 

Difference between each cylinder: 
1 0 bar or less 

(e) If the cyllnder compression in one or more cylinders is low, 
pour a small amount of engine oil into the cyllnder through 
the spark plug hole and repeat step (a) through (c) forthe 
cylinder with low compressron 

0 If addlng oil helps the compresson, chances are that 
the plston rings andtor cylmder bore are worn or 
damaged 

If pressure stays low, a valve may be sticking or 
Seated Improperly, or there may be leakage past the 
gasket 

Reconnect distributor conneclor 

Reinstall spark plugs 

Torque 18 Nm 







(1) Seal Washer 
(2) Cyl~nder Head Cover 
(3) Gasket 
(4) Rocker Arm and Spring 
( 5 )  Rocker Shan 
(6) Spark Plug 
(71 Soark Plua Tube 
is) Gasket - 
(9) Ball. 14 mm head torque 88 Nm 

12 mm head torque 19 Nm 
(10) Gasket 
(1 1) Engme Rear Plate 
(12) Gasket 
(13) Intake and Exhaust Manlfold 
(14) Cyl~nder Head Gasket 
115) Valve 
i16) Heater Outlet 
(17) Gasket 
(18) Gasket 
(19) Water Outlet 
(20) Cyllnder Head 
(21) Valve LlfIer 
(22) Snap Rlng 
(23) Sprlng Seat 
(24) Oll Seat 
(25) Valve Spring 
(26) Sprlng Retamer 
(27) Valve Keeper 
(28) Push Rod 

Non-reusable part 



PREPARATION FOR REMOVAL 

1. Drain engine coolant (See page 114) 

2. Remove air suction (AS) reed valve with air injection 
manifold irom cylinder head 

3. Disconnecl fuel hoses from fuel pump and carburnor 

4. Remove heater pipe bracket from exhaust manifold 

5. Remove vacuum pipe from cylinder head and carburetw 

(a) Disconnect the vacuum hoses from the cylinder head and 
carburetor 

Note. Before disconnecting the vacuum hoses, use tags to 
identify how they should be reconnected 

(b) Remove the three boits and vacuum pipe 

REMOVAL OF CYLINDER HEAD 
(See page 22) 

Remove spark plugs and tubes 

Remove cylinder head cover 

Remove the cap nuts, seal washers, cylinder head cover and 
gasket 

Remove rocker shall assembly 

(a) Unlormly loosen and remove the three bolts and two nuts 
in several stages, ~n sequence shown 

(b) Remove the rocker shaft assembly. 

Remove push rods 

Note Keep the push rods in correct order 

Remove cylinder head 

(a) Uniformly loosen and remove the thineen head boits in 
several stages, in the sequence shown 

CAUTION Head warp or cracking could result from 
bolts be~ng removed m incorrect order 

(A) = Front 

(b) Lilt the cylinder head from the dowels on the cylinder block 
and place the head on wooden blocks on a bench 

If the cylinder head is dmicult to R off, pry with a screwdrivel 
between the cyllnder head and block projection 

CAUTION. Be careful not to damage the cylinder head 
and biock surface of the cylinder and head 
gasket. 



DISASSEMBLY OF CYLINDER HEAD 
(See page 22) 

l. Remove carburetor 

2. Remove intake and exhaust manifolds 

3. If necessary, separate intake manifold and exhaust manifolds 

Remove the four bolts. and separate the intake and exhaust 
manifolds 

4. Remove valves 

(a) Using SST, press the valve spring and remove the two 
retainers 

SST 09202-43013 

(b) Remove the spring retainer (or valve rotator), spring, seat. 
valve and oil seal 

Note Arrange the disassembled parts In correct order 

(A) = Intake 
(B) = Exhaust 

5. If necessary, remove parts 

(1) Water outlet 
(2) Heater outlet 
(3) Engine rear plate 
(4) Englne front plate 



INSPECTION AND CLEANING OF CYLINDER HEAD COMPO 
NENTS 

1. Clean top of pistons and top of block 

(a) Turn the crankshaft and bring each plston to top dead 
center Us~ng a gasket scraper, remove all the carbon from 
the plston top 

(b) Remove all the gasket material from the top of the block 

(C) Blow carbon and oil from the bolt holes 

WARNING. Protect your eyes when using compressed air. 

2. Remove gasket materit11 

Using a gasket scraper, remove all the gasket material from the 
manifold and head surface 

CAUTION Be careful not to scratch the surfaces 

i r  l r  :....,. 

3. Clean combustion chambers 

Usmg a wire brush, remove all the carbon from the combustion 
chambers 

CAUTION Be careful not to scratch the head gasket 
contact surface. 

4. Clean valve guide bushes 

Usmg a valve guide bushes brush and solvent, clean all the 
valve gulde bushes 

5. Clean cyllnder head 

/F-- 1- I U ~ l n g  a son brush and solvent, thoroughly clean the head 

CAUTION DO not clean the head in a hot tank as thls 
would seriously damage it 



Inspect head for flatness 

Usmg a preclslon straight edge and feeler gauge, measure the 
surfaces Contacting the cylmder block and manifolds for 
warp 

Mav~mum warp. 
Cylinder block slde 0 15 mm 
Mantfold slde 0 l 0  mm 

if warp 1s greater than maximum, replace the head 

Inspect cylinder head for cracks 

LS ng a aye penetrant check tne combusl on rnamber ntavr 
an0 exnaust pons neaa c-rface ana tne top o' the neaO for 
cracks 

if cracked, replace the head 

Clean valves 

(a) Uslng a gasket scraper, chip any carbon from the valve 
head 

(b) Uslng a wire brush, thoroughly clean the valve 

Inspect valve stems and valve guide bushes 

(a) U m g  a callper gauge or telescoping gauge, measure the 
lnslde dlameter of the valve gulde bush 

Bush Inside diameter 
8010-8030mm 

(b) Usmg a micrometer, measure the d~ameter of the valve 
stem 

Valve stem diameter 
Intake 7 970 - 7 985 mm 
Exhaust 7 965 - 7 980 mm 



(c) Subtract the valve stem measurement from lhevalve guide 
bush measurement 

Standard oil clearance 
Intake 0.025 - 0 060 mm 
Exhaust 0 030 - 0 065 mm 

Maximum oil clearance: 
Intake 0 l0 mm 
Exhaust 0 12 mm 

If the clearance is greater than maximum, replace the valve and 
valve guide bush 

10. If necesoary, replace valve guide bush 

(a) Uslng a brass bar (1) and hammer, break the valve guide 
bush 

(b) Gradually heat the cylinder head to 80 - 100'C 

(C) Using SST and a hammer, tap ouf the valve guide bush 

SST 09201-6001 1 

(d) Using a caliper gauge, measure the bush bore diamete! 
of the cyllnder head 



(e) Select a new valve guide bushing. 

Bushing boredlameter 13 000 - 13.027. Standardsize 
Bushing bore diameter > 13 027 0 05 Oversize 

if the bushing bore diameter of the cylinder head is more than 
13 027 mm, machine the bore to the foilowlng dimenstons 

Rebored cylinder head bushing bore dimension 
13 050 - 13.077 mm 

If the bush bore diameter of the cyimder head exceeds 
13 077 mm, replace the cylinder head 

(Q Gradually heat the cylinder head to 80 - 100°C 

(g) Using SST and a hammer, tap in a new valve gulde bush 
until the snap ring (1) makes contact with the cylinder head. 

SST 09201 6001 1 

(h) Using a sharp 8 mm reamer, ream the vaive gutde bush 
to obtain the standard specii~ed clearance (See page 28) 
between the valve gulde bush and new vaive stem 

11. inspect and grind valves 

(a) Grind the vaive only enough to remove pits and carbon 

(b) Check that thevaive is ground to the correct valve face 
angle 

Valve face angle 44 5' 

(c) Check the valve head margin thlckness (2) 

Standard margin thlckness 
Intake 1 0 - 1.4 mm 
Exhaust 1 3 - 1 7 mm 

Mrlmum margm thickness 
intake 0 5 mm 
Exhaust 0 8 mm 

If the valve head margin thickness a less than mlnimum, replace 
the valve 



m (d) Checkthevalve overall length (1). 

Standard overall length: 
Intake 108.2 mm 
Exhaust 108.5 mm 

Minimum overall length. 
intake 107 7 mm 
Exhaust 108 0 mm 

I A 1 cMx.I If the overt41 length 18 less than minimum, replace the valve 

(e) If the valve stem tip is worn, resurface the tip whh a grinder 
or replace thevalve. 

CAUTION DO not grind off more than the minimum 
amount 

12. Inspect and clean valve r 

(a) Using a 4 9  carbide CL 
Remove only enough I 

(b) Check the valve seatir 

Apply a thin coat of pr 
face Llghtly press the 
the valve 

(C) Check the valve face i . If blue appears : 
concentric If no . If blue appears : 
and seat are cor 

Check that the S 

valve face with 1' 

1 2 - t 6 m m  

If not, correct the valve ! 

(1) If the seating is I 
450 cuners to carre, 



(2) (Intake) (1) 
If the seating Is too low on the valve face, use W a n d  
4S0cuners to correct the seat 
(Exhaust) (2) 
If the seating is too low on the valve face, use 65'and 
4S0cuners to correct the seat 

(3) Width 

l I 
(d) Hand-lap the vaive and vaive seat together wrih an abrasive 

compound 

(e) Afler hand-lapping clean the valve and valve seat 

13. Insped valve springs 

(a) using a steel square, check the squareness (4) of the valve 

Maximum dwiatior 2 0 mm 

If squareness is greater than maxlmum, replace the valve spring 

(b) Using calipers. measure the free length of the valve sprlng 

Free length 47 0 mm 

if the free length is not as specified replace the valve sprmg 

I (c) Usmg a sprmg tester, measure the tenston of the valve 
spring at the specified installed length 

I Installed tension 282 - 345 N at 40 6 mm 



14. Inspecl rocker arm and shan 

(a) Inspect thevaive contacting surface of the rocker arm for 
wear 

(b) lnspect the rocker arm-to-shan clearance by moving each 
rocker arm as shown in the figure 
dismantle and Inspect 

(C) Dismantle thevalve rocker shaft; 

NOTE- Arrange the rocker arm in cor 

(d) Inspect the oil clearance betweer 

Using a caliper gauge, measur 
the rocker arm 

Rocker arm inside diameter. 
18500-18515mm 

. Using a micrometer. measure l 
shaft 

Rocker shan diameter. 
18.474 - 18 487 mm 



Subtract the rocker shaft diameter measurement from 
the inside diameter measurement of the rocker arm 

Standard oil clearance 0 013 - 0 041 mm 
Maximum oil clearance. 0 08 mm 

If the clearance IS greater than maximum, replace the rocker arm 
and shaft 

(e) Assemble the valve rocker shaft assembly 
Confirm the correct direction of the rocker arm shaft rear 
end. assemble the rocker arms and springs as shown and 
hold them with SST 

SST 09270-71010 

(1) Front 
(2) Protrusion 
(3) Upward 
(4) With Protrusion 

15. Inspect push rods 

(a) Place the push rod on V-blocks 

(b) Using a dial indicator, measure the clrcle runout at the 
center of the push rod 

Maxlmum circle runow 0 30 mm 

If the circle runout 15 greater than maulmum, replace the push 
rod 

(C) Check that the push rod oll hole is not clogged 

If dogged, clear 11 wlth compressed atr 

16. Inspect intake and exhaust manifolds 

Jsmg a pr~clslon slrafgnt eaqe an0 feeer gauge meas.rv the 
srriaC0~ Contact ng tne cyllnner head for warp 

Maxlmum warp 0 40 mm 

If warp is greater than maximum, replace the manlfold 



ASSEMBLY OF CYLINDER HEAD 
(See page 22) 

Note' . Thoroughly clean all parts to be assembled. . Before lnstalllng the pans, apply new engine oil to all sliding 
and rotatlng surfaces. . Replace ail gaskets and oil seals wilh new ones 

1.  Install valves 

(a) Insert the valves (6) in the cylinder head valve guide bushing. 
Make sure thevalves are installed in the correct order 

(b) Install thevalve spring seat (5) and a new seal (4) 

(C) Install the spring (3) and spring retainer (or valve rotator) (2) 
on the valve (6) 

Note lnstall the spring (7) with the yellow or white paintmark 
faclng down 

(d) Using SST, compress the mlve spring and place two 
keepers (1) around the valve stem 

SST 0920243013 

(e) Uslng a plastic-faced hammer, tap the stem lightly to assure 
proper f t  

2. If necessary, Install parts 

(8) Water outlet 

(9) Heater outlet 

(10) Engine rear plate 

(1 1) Englne front plate 



3. Assemble Intake and exhaust manifolds 

(a) Anach the cylinder head installation surfaces of the intake 
and exhaust mandoids to a preclslon surface plate 

(b) Assemble the intake manifold, Insulator and 
exhaust manifold wth the four bolts 

Torque. 20 Nm 

(c) Check the manifolds for flatness. 
(See page 33) 

4. Install intake and exhaust manifolds 

Torque: 49 Nm 

S. Install carburetor 

INSTALIATION OF CYLINDER HEAD 
(See page 22) 

1. FI cylinder head 

(a) Fi a new cyllnder head gasket (1) on the cylinder block 

NOTE. Observe the installation directton 

Arrow indicates front 

(b) Place the cylinder head on the cylmder head gasket 

(C) Apply a light coat of englne oil on the threads and under the 
cyllnder head bolts 

(d) install and uniformly tighten the thirteen cyl~nder head bolts 
m several passes. in the sequence shown 

Torque. 
14 mm bolt head BB Nm 
12 mm bolt head 19 Nm 

Arrow indicates front 



(b) Hold the push rod wiih SST until the rocker shaft assembly 
is completely installed 

SST 09270-71010 

SST 
, + , I  / 

-1 (C) Fit the rocker shaft assembly on the cylinder head 

2. F l  push rods and rocker shan assembly 

(a) Make sure the push rod (1) arefmed in the correct order. 

3. Fi cylinder head cover 

4. Fi tubes and spark plugs 

Toraue 18 Nm 

1 
I 

5 3 1 2 4 

AFTER INSTALLATION 

NOTE Do not keep the push rods apalftrom the rocker arms 
while tightening the bolts and nuts. 

(d) Fi and unlormly tighten the two bolts and three nuts in 
the several stages, in the sequence shown. 

Torque- 24 Nm 

(e) Remove the SST from the push rods and rocker shaft 
assembiv. 

1. Fi Vacuum pipe w l h  vacuum hoses to cylindl 
carburetor 

2. Fit heater pipe bracket to exhaust manifold 

3. Connect fuel hoses to  fuel pump and carbure 

4. FI air suction (AS) reed valve with air injectio~ 
to cylinder head 

5. Fill w l h  englne coolant (See page 114) 

6. Stalt engine and check for leaks 

7. Check engine oil level (See page 11) 





T I M I N G  C H A I N  A N D  C A M S H A F T  

COMPONENTS 



Seal Washer 
Cylinder Head Cover (with Gasket) 
Rocker Shan Assembly 
Push Rod 
Valve Liner 
Camshafl 
Vibration Damper 
Tlming Chain 
Crankshan sprocket 
Gasket 
Crankshan Front Oil Seal 
Crankshah Pulley 
Timino Chain Cover 
Camsian Sprocket 
Chain Tensioner 
Thrust Plate 



PREPARATION FOR REMOVAL 

1. Remove drive ben 

2. Remove tan and water pump pulley 
(See page 115) 

3. Remove fuel Pump 

4. Remove distributor 

5. Remove rocker shan assembly and push rods (See ateps 2 
to 4 on  page 24) 

REMOVAL OF TIMING CHAIN AND CAMSHAFT 
(See page 38) 

1. Remove valve liner8 

Remove the eight valve Mers with a piece of wire or magnetic 
finger 

CAUTION Always keep the valve lfter upright, and in 
correcf order. 

2. Remove crankshaft pulley 

(a1 USmg SST, remove the pulley bolt 

SST 09213-70010 and 0933000021 

(b) Using SST, remove the crankshati pulley 

SST 09213-31021 



3. Remove tlmlng chaln cover 

(a) Remove the eleven bolts as shown in the figure 

(b) Usmg a screwdriver, pry am the chain cover 

4. Check tlmlng chaln slack 

Using an tension gauge, measure the slack d the timing chaln 

Maximum slack 
135mmat98N 

If the slack IS greater than maxlrnum. replace the llmlng cham 
and sorockets 

5. Remove chdn  tensloner 

Remove the fwo bolts and chaln tensloner 

6. Remove timing chaln and sprockets 

(a) Install the crankshall pulley to the crankshafl 

(b) Usmg SST, remove the camshan sprocket bolt 

SST 09213-70010 and 09330-00021 

(C) Remove the crankshafl pulley 

(d) Using SST, uniformly remove the camshan sprocket 
together with the crankshall sprocket and chaln 

SST 09950-20017 







(d) Install the thrust plate and camshaft sprocket to the cam 
shaft 

(e) Install and torque the camshaft sprocket mount bolt 

Torque 90 Nm 

(fJ Using a feeler gauge, measure the thrust clearance between 
the thrust plate and camshaft 

Standard thrust clearance' 0.07 - 0 22 mm 
Maximum thrust clearance 0 30 mm 

If the clearances greater than maximum, replace the thrust 
plate If necessary, replace the camshaft. 

EM2349 

2. Inspect chain and sprocket 

(a) Measure the chaln length with the chain fully stretched 

(b) Make the same measurements pulling at three or more 
places selected at random 

Maximum chain elongation 291 4 mm 
at 49 N 

If the elongation is greater than maximum. replace the cham 

(C) Using calipers, measure the sprocket diameter wlth the 
cham 

Minimum sprocket diameter (wlh chain) 
Crankshaft 59 mm 
Camshaft 114 mm 

If thediameter m less than minimum, replace the chain and two 
sprockets 

3. Inspect chain tensloner 

Using calipers, measure the tensioner thickness 

Standard thlckness 15 0 mm 
Mmimum thickness 12 5 mm 

If the thickness is less than minimum, replace the tensloner 



4. if necessary, replace chain tensioner plunger 

(a) Usdng a gasket scraper and hammer, remove the plate 

CAUTION Do not bend the plate 

(b) Remove the chaln tensioner plunger and spring. 

(C) Apply engine oil to the chain tensioner body and plunger 
shding suriace 

(d) Fit the spring and a new chain tensioner plunger to the 
chain tensloner body 

(e) Place the plate in poslion 

NOTE Obse~ethe lnstaliation lnstructlons 

(f) Using a socket wrench (1) and hammer, tap in the plate 

5. inspect chain vibration damper 

Using caiipen, measure the damper thickness 

Standard thickness: 6 6 mm 
Minimum thickness 5 mm 

if the thickness is less than mintmum, replace the damper 



6. Insped valve litters 

Usmg a micrometer, measure the valve litter diameter. 

L ie r  diameter 21.387 - 21 404 mm 

If the diameter is1 not within specification. check the oll 
clearance 

(See page 67) 

7. If necessary, bleed valve litters 

(a) There are two types of valve lifters: (1) and (2). end each 
has a different method of bleeding 

(b) Immerse thevalve lifter into diesel fuel. n n 

Uslng SST, pump the plunger several tlmes to bleed the air from 
the lltter 

SST 09276-71010 

Type (2) 

Disassemble and reassemble the ilner while Immersed In dlesei 
fuel Use a leak tester to install the snap rlng and the push 
rod seat 





INSTALIATION OF TIMING CHAIN AND CAMSHAFT 
(See page 38) 

(a) Carefully Insert the camshaft into the cylinder block. 

CAUTION Be careful nottodamage the camshaft 
bearings. 

(b) Fi the thrust plate with the two bolts. 

Torque' l8 Nm 

NOTE: Obsewe the lnstallatlon lnstructlons. 

(I) = Front 

2. Fit vibration damper 

Fit the vibration damper with the two bolts 

Torque- 18 Nm 

3. Ft timing chain and sprockets 

(8) Set the set key ol the crankshait sprocket facing upward 

(b) Align the set key of the camshaft sprocket with the mark of 
the thrust plate. 

(2) = Camshaft Set Key 
(3) = Mark 
(4) = Crankshaft Set Key 



(C) Fit the sprockets to the tlm~ng chain 

NOTE Align the timing marks of the timing chaln and sprocket 

(d) Uniformly lt the chain together with the sprockets 

(e) Fin the crankshafi pulley to the crankshaft 

(0 Apply a light of englne 011 to the threads and under the bolt 
head ofthecamshafi sprocket bolt. 

(g) Uslng SST, fit and torque the camshaft sprocket bolt 

SST 09213-70010 and 0933000021 

Torque 90 Nm 

(h) Remove the crankshaft pulley 

4. Fk chain tensioner 

Fin the chaln tensloner with the two bolts 

Torque, l8 Nm 

5. Fif timing chain cover 

Flt a new gasket and the timing chain cover with the eleven 
bolts 

Torque. 5.9 Nm 



6. Fit crankshan pulley 

(a) Using a plastic-faced hammer (l), tap in the crankshalt 
pulley. 

(b) Apply a light c w t  of engine 011 to the threads and under the 
bolt heads of the pulley bolt. 

(c) Using SST, fit and torque the pulley bolt. 

SST 09213-70010 and 0933000021 

Torquc 157 Nm 

7. Fit valve linem 

Jsmg a wire or magnetlc flnger carPfdly m e n  the va ve lmers 
m10 me bake Idler oore W thorn oropwng tnem 

AFTER INSTALLATION 

F1 push rods and rocker shan assembly (See steps 2 
and 3 on page 36) 

Fit distributor (See page 144) 

Fk fuel pump 

Fit water pump pulley and fan 
(See pages 116. 11 7) 

Fit and adjust drive bell 
(See page 13) 

Start engine and check for leaks 

Check engine oil (See pages 10.11) 





C Y L I N D E R  B L O C K  

COMPONENTS 



Piston Ring (Side Rail) 
Piston Pm 
Flywheel 
Rear End Plate 
Crankshall Rear Oil Seal 
Gasket 
Rear Oil Seal Retainer 
Crankshall 
Main Bearmg 
Crankshall Thrust Washer 
M m  Bearing Cap 
Drain Plug 
Gasket 
0 1  Pan 
Oil P u m ~  
Tlming chaln Case 
Gasket 
Cylinder Block 
Connecting Rod Cap 
Connecting Rod Bearlng 
Connecting Rod 
Piston 
Piston Rlntl (Exoanderl 
Piston R ng (No 7 Compressoan) 
P ~ l o n  Rlng (No l Comprewon, 

Non-reusable pan 



- 

PREPARATION FOR DISASSEMBLY 

Remove clutch cover and disc 

Remove flywheel 

Remove rear end plate 

Fit engine to engine m n d  for disassembly 

Remove alternator and bracket 

Remow oil filter bracket and oil finer 

Remove cylinder head assembly 
(See page 24) 

Remove timing chain and camshail 
(See pages 40 to 42) 

Remove engine oil pan and oil pump 
(See pages 123.124) 

DISASSEMBLY OF CYLINDER BLOCK 
(See page 52) 

l .  Remove water by-pass pipe 

Remove the two nuts and holding bolt, and remove the water by- 
pass pipe with the gasket 

Remove the rune bolts and one nut and remove the tmng chaln 
case and gasket 

Remove the flve bolts rear 011 seal retamer dust seal and gasket 



4. Check connecting rod thrust cleamnce 

Using a dial indicator, measure thethrust clearance While 
mwmg the connecting rod back and lonh. 

Standard t h ~ s t  clearance- 0 1W - 0 312 mm 
Max~murn thrust clearance: 0 35 mm 

If the clearance is greater than maximum, replace the connecting 
rod assembly. 

5. Remove connecting rod caps and check oil clearance 

(a) Using a punch or numbering stamp, place the rnatrhrnarks 
on the connecting rods and caps to ensure correct reas- 
sembly 

(b) Remove the connecting rod cap nuts 

(C) Usng a plasticfaced hammer, lightly tap the connecting rod 
bolt$ and lln off the rod connectlng cap 

NOTE Keep the lower bearing insert with the connectlng rod 
cap 

(d) Cover the connecting rod bolts with a shon piece of hose to 
protect the crankshaft from damage 

(e) Clean each crank pin and bearing 

(f) Check each crank pin and bearing for pining and scratches. 

If the crank pins or bearings are damaged, replace the bearings 
If necessary replace the crankshaft. 



(g) Place a strip of Plastigage across the crank pin. 

(h) Install the connecting rod cap (See page 72) 

Torque: 49 Nm 

NOTE Do not rotate the crankshaft 

(I) Removethe connecting rod cap 

0) Measure the Plastigage at its widest polnt. 

Standard clearance 
Standard 0 020 - 0 051 mm 
Underslze 0 25 0 021 - 0 067 mm 

Maximum clearance' 0 l0 mm 

If the clearance Is greater than maximum. replace the bearing If 
necessary replace the crankshaft 

NOTE If using a standard bearlng, replace with one with the 
same number marked on the connectmg rod cap There are 
three slzes 01 standard bearings, marked '6, "7 and ' E  accord- 
ingly 

Standard bearing thickness (at center wall) 
Mark '6 1 486 - 1 496 mm 
Mark "7 1 496 - 1.494 mm 
Mark "(l" 1.494 - 1.498 mm 

(k) Completely remove the Plastigage 

6. Remove piston and connecting rod assemblies 

(a) Remove all the carbon from the plston ring ridge 

(b) Cover the connectmg rod bolts (See page 55) 

(c) Push the piston, connecting rod assembly and upper 
bearing out through the tap of the cylinder 



NOTE. 
K e e p  the bearings, connecting rod and cap together 

Arrange the piston and connecting r d  assemblies in correct 
order. 

Check crankshafl thrust clearance 

Usmg a dial indicator. measure the thrust clearance whtle movlng 
the crankshaft back and forth wlth a screwdrwer 

Standard thrust clearance 0 020 - 0 220 mm 
Max!mum thrust clearance 0 30 mm 

If the clearance IS greater than maximum, replace the thrust 
washers as a set 

Thrust washer thickness (Standard size) 
2440-2490mm 

Remove main bearing caps and check oil clearance 

(a) Remove the main bearing cap bolts 

(b) Uslng the removed main bear~ng cap bolts, move the cap 
back and forth, and remove the maln beanng caps lower 
bearmgs and lower thrust washers (No 3 maln bearing 
cap only 

NOTE 
T h e  lower bearing and main bearing cap not dismantle 

Arrange the maln bear~ng caps and lower thrust washers In 
correct order 

(C) Llfi out the crankshaft 

NOTE Keep the upper bearlng and upper thrust washers 
together wlth the cyllnder block 

(d) Clean each main lournal and bearlng 

(e) Check each main journal and bearlng for pmlng and 
scratches 

If the lovrnal or bearing are damaged. replace the bearlng 
If necessary, replace the crankshaft 

(1) Place the crankshaft on the cylinder block 

(g) Place a strip of Plastigage across each mafn lournais 



(h) F1 the main bearing caps. (See page 71) 

Torque: 78 Nm 

NOTE. Do not rotate the crankshaft 

(i) Remove the main bearing caps 

(j) Measure the Plastigage at Rs widest pont 

Standard clearance. 
Standard 0.020 - 0 051 mm 
Undersire0 25 0 021 - 0.067 mm 

Maximum clearancc 0 10 mm 

If the clearance is greater than maximum, replace the main 
bearing If necessary, replace the crankshaft. 

NOTE. if using a standard bearing, replace with one with the 
same number marked on the cylinder biock There are three 
sres of standard bearings, marked "l", " 2  and "3" accordingly 

Standard bearing thickness (at center wail) 
Mark"1' 1 986 - 1 990 mm 
Mark " 2  1 .g90 - 1.594 mm 
Mark"3 1.594- 1998 mm 

(k) Completely remove the Piastigage. 

Arrow indicates front. 

Remove crankahatt 

(a) L i i  out the crankshaft 

(b) Remove the upper bearings and upper thrust washers from 
the cyllnder biock 

NOTE Arrange the main bearing caps, bearings and thrust 
washers In correct order 

(1) = Upper (Cylinder Block Side) 
(2) = Lower (Bearing Cap Side) 

Arrow indicates front 



INSPECTION OF CYLINDER BLOCK 

1. Remove gasket material 

Using a gasket scraper, remove all the gasket material from the 
cylmder block surface 

2. Clean cylinder block 

Using a soft brush and solvent, clean the block 

3. Inspect top of cylinder block for flatness 

Using a precision straight edge and fee4er gauge, check the 
sultace contacting the cylinder head gasket for warp 

Maximum warp. 0 05 mm 

If warp IS greater than maxlmum, replace the cyllnder block 

4. Inspect cyllndem for vertical scratches 

Vlsually check the cylinders for venical scratches 

If deep scratches are present, rebore all four cyitnders 

(See page 64 

5. Inspect cylinder bores 

Using a cylinder gauge, measure the cylinder bore d~ameter at 
posalons A, B and C ~n the thrust and axlal dtrectrons 

(1) Thrust Direction 
(2) Axal Dwect~on 
(3) Front 

NOTE. There are three slzes of standard cylinder bore diameter, 
marked "l '. "2' and "3" accordingly The mark (4) is stamped on 
the cylmder block as shown tn the illustrat~on 

Standard cylinder bore diameter 
2Y Standard size 

Mark ' l "  &WO-85010 mm 
Mark " 2  86 01 l - 86 020 mm 
Mark'J" 86 021 - 86 030 mm 



4Y Standard size 
Mark "1" 91 000 - 91.010 mm 
Mark"?' 91 011 -91 020 mm 
Mark'J' 91 021 -91.030 mm 

Maximum cylinder bore diameter: 
2Y. Standard size 86.23 mm 

Oversize 0.50 86.73 mm 
Oversize 0.75 86.98 mm 
Oventze 1.00 87 23 mm 

4Y: Standard size 91 23 mm 
Oversize 0.50 91.73 mm 

if the diameter is greater than maximum, rebore ail four 
cylinders, if necessary, replace the cylinder block. 

6. Remove scoring from cylinder bore 

if the wear is less than 0 2 mm the cvlinders do not have to be 
reground However any SnoL Oer prna~ced m the cyllnoer wai 
abore lne upper plslon rmq m s t  he remavw wnh a reamer 

DISASSEMBLY OF PISTON AND CONNECTING ROD ASSEM- 
BLIES 

1. Check fit between piston and pin 

Try to move the piston back and fonh on the pislon pin 

if any movement IS felt, replace the pislon and pin 

2. Remove piston rings 

(a) Using a piston ring expander, remove the compression ring 



3. Disconnect connecting rod lrom piston 

Using SST, press the pin ouf of the piston 

ssTO9ZZI-25027 (09271-00020,0922140030. 
09221 OOO4O.09221 OOO7l. 09271 OOO8l) 

(1) = Piston Pin 

NOTE 
*The plston and pln are a matched set 

Arrange the plslons. pins, rings, connecting rods and 
bearings in correct order 

INSPECTION OF PISTON AND CONNECTING ROD ASSEMBLIES 

l .  Clean piston 

(a) Using a gasket scraper, remove the carbon from the plston 
top 

(b) Using a groove cleaning tool or broken ring, clean the ring 
grooves 



(c) Using solvent and a brush thoroughly clean the piston 

CAUTION Do not use a wire brush 

2. inspect piston diameter and oil clearance 

(a! Jsmg a mcromeler measure the pnston o amnrr at rlgnl 
ang r s  10 the pston pln cenler I ne 24 mm from Ihc PlSlOn 
head 

NOTE There are three sizes of standard plston drameter. 
marked "1 '. 'Z 'and'3" accordingly The mark (3) is stamped on 
the plston as shown I" the ~lluslratlon 

Standard dlameter 
2Y Standard Slze 

M ~ W I  85915 -85925 mm 
Mark"? 85 926 - 85 935 mm 
 ark "3" 85 936 - 85 945 mm 

Oversize 0 50 86 415 - 86 445 mm 
Overslze 0 75 86 665 - 86 695 mm 
Oversize l 00 86 915 86 945 mm 

4Y Standard size 
Mark ' l "  90 938 - 90 948 mm 
Mah"? 90 949 - 90 958 mm 
Mark ' 3  90 959 - 90 968 mm 

Ovenize 0 50 91 438 - 91 468 mm 

(1) Front mark 
(2) Front 

(b) Measure the cylinder bore dlameter in the thrust dlrectlons 
(See page 59) and subtract the plston dlameter measure- 
ment from the cyllnder bore diameter measurement 

011 clearance 
2Y 0075-0095mm 
4Y o 052 - 0 072 mm 

If the clearance IS not wlthin speciflcatlon, replace the plston, 01 
rebore ail four cyilnders and replace ail four pistons 



3. Inspect clearance between wali of pidon ring groove and 
new piston ring 

Us~ng a feeier gauge, measure the ciearance between the ring 
surface and wali of new plston ring groove 

Ring groove ciearance.0.030 - 0.070 mm 

If the ciearance is not wthin specification, replace the piston. 

4. inspect plston ring end gap 

(a) insert the plston ring Into the cylinder bore 

(b) Using a piston, push the piston ring a imie beyond the 
bottom of the ring travel, 102 mm or 110 mm from the top 
of the cylmder block 

(C) Using a feeier gauge, measure the end gap 

Standard end gap 
2Y NO 1 022-051 mm 

No 2 035-067mm 
Oil (Side rail) 

0 13 - 0.50 mm 

4Y No1 023-051mm 
No 2 040-067mm 
Od (Side ra~i) 

013-050mm 

Maximum end gap 
2Y and 4Y 

N o 1  I l l m m  
NO 2 127mm 
Oil (Slde mii) 

l 10 mm 

if the gap is greater than maximum, replace the piston rlng 
if the gap is greater than maximum even wth a new piston ring. 
rebore all four cylinders and use Oversize plston mgs 



5. Inspact connecting rods 

(a) Using a rod aiigner, check the connecting rod alignment 

Check for bend. 

Maximum bend: 
0 05 mm per l00 mm 

If bend is greater than maximum value, replace the connecting 
rod assembly 

. Check for twist 

Maximum twist 
0 15 mm per 100 mm 

If twist is greater than maximum value, replace the connecting 
rod assembly 

NOTE When replacing the connecting rods, replace the same 
number of connecting rod bearings and new connecting 
rod cam 

BORING OF CYLINDERS 

NOTE. 
Bore all four cyllnders for the oversized piston's outside 
drameter . Replace the piston rings with ones 10 match the oversized 
plslans 

l. Keep oversized pistons 

Oversized piston diameter. 

2Y Oversize 0 50 86 415 - 86 M 5  mm 
Oversize 0 75 86 655 - 86 695 mm 
Oversize 1 00 86 915 - 86 945 mm 

4Y Oversize 0 50 91 438 - 91 468 mm 

Calculate dlmenaion for boring cyllnders 

(a) Using a mlcrometer. measure the plston diameter at right 
angles to the piston pin center line. 24 mm from the piston 
head 

(b) Calculate the size each cylinder is to be rebored as follows 
Size to be rebored = P + C - H 
P = piston diameter 
C = plston clearance 



H = allowance for honing 
0 02 mm or less 

3. Bore and hone cylinders to  calculated dimensions 

Amount of honing: 
0 02 mm maximum 

CAUTION Excessive honing will destroy the finished 
roundness. 

Main journal diameter: 
Standard slze 57 985 - 58 000 mm 
Undersize 0 25 57 745 - 57 755 mm 

Crank pm diameter. 
Standard sme 47 985 - 48 000 mm 
Undersize 0 25 47 745 - 47 755 mm 

If the diameter is not wnhin specificat~on, check the oil 
clearance 

INSPECTION AND REPAIR OF CRANKSHAFT 

1. Inspect crankshafi for runout 

(a) Place the crankshaft on V-blocks 

(b) Using a dlal indicator, measure the circle runout at the 
centre journal 

Maxmum circle runout 0 06 mm 

If the circle runout is greater than maximum, replace the 
crankshaft 

2. Inspen main journals and crank pins 

(b) Check each maln journai and crank pln for taper and out-of- 
round as shown 

Maximum taper and out-of-round: 
0 02 mm 

if taper and out-of-round is greater than maximum, replace the 
crankshaft. 

3. I t  necessary, grind and hone main journals andior crank pins 

,L 

Gmd and hone the main journals andior crank pins to the 
undersized finished diameter. 

(a) Using a micrometer, measure the diameter of each maln 
journal and crank pin 

Fit new main journal andior crank pin undersize bearings. 



INSPECTION AND REPAIR OF CAMSHAFT BEARINGS 

Inspect camshail oi l  clearance 

(a) Using a cylinder gauge, measure the inside diameter d the 
camshaft bearing 

Bearing inside diameter (Arrow indicates front side). 
(1) 46.500 -46 570 mm 
(2) 46.250 - 46 320 mm 
(3) 46 000 - 46 070 mm 
(4) 45.750 - 45.820 mm 
(5) 45 500 - 45 570 mm 

(b) Subtract the journal diameter measurement (See page 43) 
from the bearing inside drameter measurement 

Standard oil clearance 0 025 - 0 11 1 mm 
Maximum o l  clearance. 0 14 mm 

If the clearance is greater than maximum, replace the camshaft 
bearmgs if necessary, grind or replace the camshaft 

If necessaw, replace camshaft bearings 

NOTE The outer diameter varies with each bearing. 

Remove expansion plug 

Using SST and a hammer, tap out the expansion plug 

SST 09215-00100 (09215-00130.09215-00150. 
09215-00210) 

Remove the camshaft bearings 

Using SST, remove the bearings 

SST 0971500100 (0971500170.092t5-00130 
0921500t40 09215-00150 09715OOtF~ 



C. Install new camshan bearing 

(a) Align the oil holes of the bearing and cyl~nder block. 

( I)  = Upward 

(b) Using SST, ~nstall the bearlngs 

0921540250) 

(2) = Front 

D. Check camshaft od clearance (See page 66) 

E. Install expansion plug 

(a) Apply seal packing (3) to the expanslon plug sutface of the 
cyl~nder block 

Seal packing 
Part No AMV 188 200 03 or equivalent 

(b) Using a hammer, tap in a new expanslon plug until 11s 
surface is flush with the cglnder black edge 

INSPECTION OF VALVE LIFTER BORES 

Inspect valve liner 011 clearance 
(a) Usmg cailpers, measure the valve liner bore dlameter 

Bore dlameter 21 417 - 21 443 mm 

(b) Subtract the valve liner diameter measurement (See 
page 46) from the valve llner bare d~ameter measurement 

Standard oil clearance 0 013 - 0 056 mm 
Maxtmum 011 clearance 0 10 mm 

If the clearance is greater than maximum, replace the valve 
I'mers 



1s flush with the rear all seal retalner edge 

SST 09223-63010 

(C) Apply MP grease to the oil seal lip 

B. If rear oil seal retainer Is fmed to  cylinder block: 

(a) Usmg a kmfe, cut off the oil seal lip 

(b) Usmg a screwdriver, pry out the oil seal 

CAUTION Be careful not to damage the crankshaft Tape 
the screwdriver 

(1) = Cut Posltion 

(C) Apply MP grease to a new oil seal. 

(d) Using SST and a hammer, tap In the oil seal until its sui+ace 
is Rush with the rear oil seal retainer edge. 

SST 09223-63010 



ASSEMBLY OF PISTON AND CONNECTING ROD ASSEMBLIES 

l. Assemble piston and connecting rod 

(a) Align the front marks of the piston (1) and connecting 
rod (2) 

(b) Coat the piston pin (3) and the piston pin hole of the piston 
with engine o ~ l  

(c) Using SST, press in the ptston pin (3). 

2. Fit piston rings 

(a) Fit the expander spring and the two scraper rings of the 011 
control ring by hand 

(b) Using a piston ring expander, fin the two cornpresslon 
r~ngs wlth the corde mark (6) facing upward 

(4) = No 1 Piston ring 
(5) = No. 2 Piston ring 



(c) Position the plston rlngs so that the ring ends are as shown 

CAVTION. Do not align the ends 

(1) = Compression Ring No. 2 
(2) = Compression Ring No. 1 and Expander 
(3) = Front 
(4) = Upper scraper ring d oil comrol ring 
(5) = Lower scraper ring of oil control ring 

l r U I W  

3. Fit bearings 

Fit the bearings in the connecting rods and rod caps 

CAUTION- FR the bearing with the oil hole in the 
connecting rod. 

LMrn91 



ASSEMBLY OF CYLINDER BLOCK 
(See page 52) 

NOTE 
Thoroughly clean all parts to be assembled 

Before Installing the parts, apply new engine oil to all sitdlng 
and rotatlng sulfaces 

Replace all gaskets, and oil seals with new pans. 

1. Fl main bearings In cylinder block and bearing caps 

(a) Place the upper bearings in the cylmder block 

(b) Place the lower bearings in the main bearing caps 

CAUTION Ft the bearing with the oil hole In the block 

2. Fit upper thrust washers 

Insert the thrust washers of the crankshafi bearing 3 into the 
cfllnder block, the oil grooves (1) must face outwards. 

3. Place cmnkshafl on cylinder block 

4. Fl main bearing caps and lower thrust washers 

NOTE Each bearing cap IS numbered 

(a) Flt the thrust washers on the No 3 bearing cap wlth the 
grooves facing outward 

( l )  = Oil Groove 

(b) Flt the bearing caps In their proper locat~on 

12) = Bearina Cao No 3 
(3) = 0ear1nG cab NO I, 2 .4  and S 
(4) = Front 



(C) Apply a light coat of engine oil to the threads and under the 
bolt heads of the main bearing caps 

(d) Fi and uniformly tigMen the ten bolts of the main bearing 
caps In several stages, in the sequence shown 

Torque: 78 Nm 

(e) Check that the crankshall turns 

(tl Check the crankshan thrust clearance. 
(See page 57) 

5. Fit piston and connecting rod assemblies 

(a) Cover the connecting rod bolts with a short piece of hose to 
protect the crankshan and cyllnder bore from damage 

(b) Using a piston rang compressor, push the correctly 
numbered piston and connecting rod assembly into 
each cyllnder wlth the front mark (1) of the piston facing 
toward (Arrow) 

6. Ft connecting rod bearing caps 

(a) Match the numbered connecting rod cap wiih the numbered 
connecting rod. 

(b) Fit the connecting rod caps with the front mark (2) facing 
forward (Arrow) 

72 



(c) Apply a light coat of engine oil to the threads and under the 
connecting rod nuis 

(d) Fit and aiiernateiy tighten the connecting rod nuts and in 
several stages. 

Torque 49 Nm 

(e) Check that the crankshat turns smoothly 

(1) Check the connecting rod thrust clearance 

(See page 55) 

7. FR rear oil seal retainer 

Torque 12 Nm 

B. Fit timing chain case 

Fn a new gasket and the timing chaln case wth the nine bolts 
and one nut (2) 

Numbers lndlcate bolt length (mm) (1) 

Torque 18 Nm 

9. FR water by-pass pipe 

Flt a new gasket and the water by-pass pipe 

POST ASSEMBLY 

1. Fit oil pump and engine oil pan 
(See page 126) 

2. Fi timing chain and camshafi 
(See pages 48 to 50) 

3. Fit cylinder head 
(See pages 35.36) 

4. FH oil finer bracket and oil fine1 

Torque 18 Nm 

5. Fit alternator and bracket 

6. Remove engine from engine stand 

7. Fi rear end plate 



8. Fit flywheel 

Torque: 83 Nrn 

9. Fit clutch disc and cover 



F U E L  S Y S T E M  

SPECIFICATIONS 

Carburetor r- PaR No. 2Y 
4Y 

Float level 
Raised position 
Lower position 

Thronlevalve closed angle Primary 
Secondary 

Thronle valve full opening angle Primary 
Secondary 

Secondary throttle valve kickup angle 
Secondary touch angle 
Fast idle angle pre-sening 
Unloader angle 
Choke breaker angle (Double diaphragm type) 

1 St 

Acceleration pump stroke 
Idle speed angle pre-setting 

2Y 
4Y 

Choke heater resistance 
OVCV resstance 

11.0 mm 
1 2 m m  
P from horlzontal 

2Vfrom horizontal 
90'from hor~zontal 
83'from hor~zonlal 
2l0from hormontal 
520 from horizontal 
15 5D from horizontal 
504rom horizontal 

4o'from horizontal 
so' from horizontal 
3 2 m m  

120 from horizontal 
Screw out approx 2 318 turns 
Screw out approx 3 213 lurns 
17-29 R 
35-43 n 



P R E C A U T I O N S  

1. Before working on the fuel system, disconnen the cable from the negative banery terminal. 

2. When working on the fuel system, keep away from possible fire hamrds and do not smoke. 

3. Keep gasoline on rubber and leather parts. 

4. Work on only one component group at a time to help avoid confusion between similar locking parts 

5. Keep work area clean to avoid contamination of the carburetor and components. 

6. Be careful not to mix up or lose clips and springs. 

T R O U B L E S H O O T I N G  

Problem 

Englne will not 
stanlhard to start 
(cranks ok) 

Rough ldle or stalls 

Engme mlsfiresi 
poor acceleratton 

Englne diesel~ng 
(runs aner ~gnnlon) 
switch IS turned off) 

Poor gasoline 
mileage 

lnsufflcient fuel 
supply to carburetol 

Poss~ble cause 1 Remedy 

Carburetor problems 
Choke operation Check choke system . Needle valve sticking or clogged Check float and needle valve 

0 Vacuum hose disconnected or 
damaged 

0 Fuel cut-out solenold valve not open Check fuel cut-out colenoid valvt 

Carburetor Droblems I 
Idle sbeed incorrect Adjust idle speed . slow ,et clogged . Idle mixture ,"correct Adjust Idle mlxture . Fuel cut-out solenoid valve not open Check fuel cut solenoid valve . Fast Idle speed senlng incorrect Adjlrst fast Idle speed 
(cold englne) . Choke vaive open (cold engine) /Check choke system 

Carburetor problems . Float level too low Adlust float level . Accelerator pump faulty . Power valve faulty Check power piston and valve . Choke valve closed (hot englne) Check choke system . Choke valve stuck open Check choke system 
(cold engme) 

Fuel line clogged Check fuel line 

Carburetor problems . Linkage stlcklng 
Idle speed or fast Idle speed Adjust idle speed or fast 
out of adjustment ldle speed 
Fuel cut-out solenoid faulty Check fuel cut-out solenoid valw 

Carburetor problems . Choke faulty Check choke system 
Idle speed too high Adlust idle speed 

Power valve always open 
Fuel leak Repair as necessary 

Fuel filter clogged Replace fuel filter 
Fuel pump faulty 
Fuel line clogged 
Fuel line bent or kinked 

'age 

92 

92 
P 

15 

15 
92 
19 

98 

92 

P 

15.19 

92 

15 

P 



ON-VEHICLE INSPECTION 

1. Remove air cleaner assembly or air intake connector from 
earburetor 

2. Inspect carburetor and linkage 

(a) Check that the various set screws, plugs and union bolts 
are tlght and correctly installed 

(b) Check the linkage for excessive wear and misslng snap 
rings 

(C) Check that the throttle valves open fully when the accel 

I 
erator pedal is fully depressed 

3. Inspect float level 

Check that the float level (1) is about even with the correct level 
in the slght glass. 

U not, check the carburetor needle wive and float level, and 
adjust or repair. as necessary 

4. Inspect automatic choke system 

(a) Start the engine 

(b) Shortly after, check that the choke valve begins to open and 
that the choke heater (coil housing) !S heated 

(C) Stop the engine 

(d) Disconnect the carburetor connector 

(e) Using an ohmmeter (2). measure the resstance between 
the choke heater (col1 houslng) terrnmal of the carburetor 
connector and body ground 
Resmmce (Cold) 17 - 19 

I 1 5. Inspect choke breaker (CB) System 

(a) Start the engine 

(b) With the coolant temperature below 10°C disconnect 
the vacuum hose from choke breaker diaphragm B (3) and 
check that the choke linkage does not move 

(C) Reconnect the vacuum hose to diaphragm B (3) 



(d) Disconnect the vacuum hose from the choke breaker 
diaphragm (1) and check that the choke linkage moves 

(e) Reconnect the vacuum hose to diaphragm A and check 
that the chokelinkage moves withln the speclfled time after 
reconnecting the hose 

Time I - 5 seconds 

6. Inspea auxiliaIy acceleration pump (2) ( M P )  System 

(a) Check that the coolant temperature is below 55'C 

(b) Stan the engine 

(C) Pinch the PAP hose, and stop the engine 

(d) Release the hose 

(e) Check that gasoline spuns out from the acceleration nozzle 

7. Inspect outer vem control valve (3) (OVCV) operation 

(a) Disconnect the outer vent hose from the carburetor 

(b) Blow aw into the outer vent pipe (4) and check that the 
OVCV (3) is open. 

(d) With the engine idling, blow air into the outer vent pipe (5) 
(C) and Stan check me engine that the OVCV 1s closed. 

(e) Olsconnect the carburetw cmnector 

(f) Uslng an ohmmeter, measure the resistance between 
the OVCV terminal of the carburetor connector and body 
ground. 

Resistance (Cold): 34 - 42 n 
(g) Reconnect the outer vent hose 



HOT ENGINE 

8. Inspect choke bmker (CB) system 

(a) Alter warm ng "p the engme atsconnect tne vacdum hose 
trom a aphragm B (1) and check 1ne cnoke I'ndage returns 

(b) Reconnect the vacuum hose to diaphragm B 

9. lnspea auxiliary acceleration pump (MP)  system 

(a) Stan the engine 

(b) Warm up the engine to normal operating temperature 

(C) Pinch the AAP hose, and stop the engine 

(d) Release the hose 

(e) Check that gasoline does not spurl out from the acceleration 
nozzle 

10. lnspect auxiliary acceleration pump (MP)  diaphragm 

(a) Stan the engme 

(b) Disconnect the hose from the AAP 

(c) Apply and release the vacuum (2) directly to the AAP at ~dle 

(d) Check that the englne rpm changes by releasing vacuum 

(e) Reconnect the AAP hose 

If a problem ~sfouml, replace the AAP diaphragm 

11. lnspect acceleration Pump (3) 

Open the thronle valve, and check that gasoline spurts out trom 
the acceleration nozzle (4) 

12. Fi air cleaner assembly or air intake connector 

13. lnspect last Idle speed 

14. lnspect idle speed and idle mixture 

15. lnspect throttle positioner setting speed 



C A R B U R E T O R  

CARBURETOR CIRCUIT 



Auxiliarykeieration Pump 
Outer Vent Control Valve 
Pump Plunger 
Step Jet 
Secondary Maln Air Bleedel 
Secondaw Main Nozzle 
Choke vaive 
Prmary Maln Nozzle 
Primary Mam Alr Bleeder 
Slow Jet 
Slow Air Bleeder 
F~rst Fuel Cut-Out Solenoid Valve 
Float 
Needle Valve 
Prlmary Main Jet 
Power Jet 
Idle Mixture Adjusting Screw 
Primary Throttle Valve 
Secondary Throttle Valve 
Secondary Throttle Valve Diaphragm 
Hot Arr intake 
Secondary Maln Jet 



COMPONENTS 



A Air l 
B Car 
C Sec 

(1) Coil 
(2) Chc 
(3) Alr l 
(4) Pur 
(5) Nef 
(6) Floi 
(7) Ga! 
(8) The 
(9) Gar 

(10) 0-n 
(11) Gas 
(12) 0-ri 
(13) Sigl 
(14) Gas 
(15) Gar 
(16) Sec 
(17) Ins( 
(18) ldle 
(19) Car 
(20) ldle 
(21) Fas 
(22) Fas 
(23) Car 
(24) Car 
(25) Hot 
(26) ACC 
(27) Gas 



COMPONENTS (Cont'd) 



Plunger Arm 
Thronle Posk~oner 
Power Jet 
Plug 
Gasket 
Slow Jet 
Primary Main Jet 
Slow Air Bleeder 
Plug 
Plug 
Pump Discharge Weight 
Auxiliary Acceleration Pump Outlet Spring 
First Fuel Cut-Out Solenoid Valve 

(14) Auxiliary Acceleration Pump 
(15) Gasket 
(16) Passage Plug 
(17) Prlmary Small Venturi 
(18) Step Jet 
(19) Secondary Small Venturi 
(20) Plug 
(21) Prlmary Main Air Bleeder 
(22) Secondary Main Air Bleeder 
(23) Cannectlng Llnk 



REMOVAL OF CARBURETOR 

1. Remove air cleaner assembly or air intake connector from 
carburetor 

2. Disconnect carburetor connector 

Disconnect the connector from the main wire 

3. Disconnect linkages 

Accelerator connecting rod 

4. Disconnect hoses from carburetor 

(a) Fuel inlet hose 
(b) Emlsslon control hose 

NOTE Before disconnecting the vacuum hoses, use tags to 
identlw how they should be reconnected 

5. Remove carburetor 

(a) Remove the carburetor mount nuts 

(b) Lift out the carburetor 

(C) Cover the Inlet hole of the intake manifold with a cloth 



DISASSEMBLY OF CARBURETOR 

The following Instructions are organized so that you work On 
nntv one camoonent orouo at a tlrne. This w l i l ~ n  
&,'on arwng irom S!; ar'pans from oltlerent suo-assemoln~s 
oe ng on your worko~nrn a1 the same Itme 

(a) To faclhtate reassembly, arrange parts In order 

(h) Be careful not to mix up or lose clips or sprlngs. 

(C) Use SST (carburetor driver set) 

SST 09860-1 101 1 

DISASSEMBLY OF AIR HORN 
(See pages 82 to 85) 

I. Disconnect wires lrom connector 

(a) Wire of coil housing 

(h) Wire of outer vent control valve (OVCV) 

(1) Fuel cut solenoid valve (red) 
(2) Outer vent control valve 
(3) Fuel cut solenoid valve (black) 
(4) Cod housing 

2. Remove vacuum hoses 

3. Remove vacuum hose of choke breaker (CB) 

4. Remove air horn assembly 

(a) Disconnect the plunger arm (5)  

(h) Disconnect the fast Idle link (6) 



(C) Remove the seven or SIX screws and followl~g Pans 

(I) Vacuum hose lamp holder 
(2) Air pipe bracket 
(3) Wlre clamp 

5 Remove float end needle valve 

6 Remove needle vake seal 
Remove the needle valve seat and gasket 

7 Remove pump plunger and boot 

- 

lu l l is  

8 Remove cod housing 

Remove the three screws clamp plate and col1 housing 

9. Remove cnoke breaker (CB) 

(a) Disconnect the CB l~nk 

(b) Remove the three screws and CB 

10. Remave outer vent control vahe (OVCII) 



DISASSEMBLY OF CARBURETOR BODY 
(See pages 82 to 85) 

1. Remove throltle posltioner 

2. Remove pump finer 

Remove the following pans 

(1) Plunger sprlng 

(2) CI~P (3) Filter 

(4) Steel bail 

3. Remove check ball and jets 

(5) Step air bleeder 
(6) Plug and step let 
(7) Auxiliary accelerat~on pump 
(8) Slow air bleeder 
(9) Plug and slow jet 

(10) Plug and discharge weight spring 
(1 1) Plug and Auxlllary accelemtron pump 

4. Remove main and power jets 

(a) Secondary maln jet (12) 
Remove the passage plug and gasket and removethe 
maln jet 

(b) Primary maln jet (13) 

(C) Power jet (14) and gasket 

5. Remove primary and secondary main air bieeden 



6. Remove primary and secondary small venturies 

(a) Remove the two screws, primary small venturi and gasket 

(b) Remove the two screws, seco 
gasket 

7. Remove fuel cut-out solenoid va 

Remove the solenoid valve, gasket 

B. Remove auxiliary acceleration pl 

Remove the three screws, pump h, 

9. Remove hot idle compensator (V 

Remove the two screws. cover, ga! 

10. Remove secondary thronle valve 

(a) Remove the two return springs 

(b) Disconnect the diaphram link 



(c) Remove the three screws, retamer, secondary thronle valve 
diaphragm and gasket 

11. Disassemble secondaw thranle valve diaphragm 

Remove the three screws, and disassemble the secondary 
thronle valve diaphragm 

13. Separate body and llange 

Remove the three screws, and separate the body and flange 



GENERAL CLEANING PROCEDURE 

Clean disassembled pans before inspection 
(a) Wash and clean the cast parts wlth a soft brush and 

carburetor cleaner 

(b) Clean off the carbon around the throttle valve 

(c) Wash the other parts thoroughly In carburetor cleaner 

(d) Blow all din and other foreign material from the jets. fuel 
passages and restrictions in the body 

7 INSPECTION OF CARBURETOR 

1. Inspect float and needle valve 

(a) Inspect the pivot pin (1) for scratches and excesslve wear 

(b) inspect the float (2) for broken llps and wear In the plvot pln 1 yk<l) ki::k16) 1 (c) ~ ~ ~ ~ c t  the spmg (3) for breaks and deformallon 

(d) Inspect the needle valve (4) and plunger (5) for wear or 

WOlU 
damage 

(e) lnspect the strainer (6) for wear or damage 

( 1 \ 1  2. Inspect power piston 

3. Inspect fuel cut-out solenoid valve (first) 

(a) Connect the terminals to the battery terminals 

(b) You should feel a "cl~ck' from the solenotd valve when the 
battery power Is connected and disconnected 

If the solenoid valve is not operating properly, replace It 



4. Inspect choke heater (coil housing) 

Uslng an ohmmeter ( l ) ,  measure the resistance befween the 
termlnals 

Resistance (cold) 17 - 19 12 

If the reslstance 1s not wlhln specification. replace the choke 
heater 

5. Inspect outer vem control valve (OVCV) 

(a) Using an ohmmeter (2). measure the reslstance between 
the wlre terminal and body 

Resistance (cold) 34 - 42 a 
If the reslstance is not wlthin specticatlon, replace the OVCV 

(bl Install the OVCV to the alr horn 

(cl Connect the OVCV bady and wlre termmal to banery 
termlnals 

(d) You should feel a 'cllcW from the OVCV when banery power 
1s connected and disconnected 

If the OVCV 1s not operating propedy, replace n 



A S S E M B L Y  O F  C A R B U R E T O R  

NOTE Use new gaskets and O-rings throughouf 

ASSEMBLY OF CARBURETOR BODY 
(See pages 82 to 85) 

Assemble carburetor body and flange 

(a) Assemble the flange, a new insulator and the body 

(b) F t  the two screws (2) and the passage screw (1) 

Fit Sight glass 

F* a new O-ring, the glass, gasket and retainer with thetwo 
screws 

bssemble secondary thronle valve diaphragm 

&ssemble the following pans with the three screws 

(3) Housing 
(4) Diaphragm 
(5) Spring 
(6) Cover 
(7) Retainer 
(8) Clamp 

FR secondary thronle valve diaphragm 

(a) Place a new gasket in the carburetor body 

(b) Fit the secondary throttle valve diaphragm and retainer 
with the three screws 



(c) Connect the diaphragm link. 

(d) Fa the two return springs (1) 

5. Fi hot idle compensator (HlC) 

Flt a new 0-nng, the HIC valve, gasket, cover wiTh the two 
screws 

6. Fit auxiliary acceleration pump ( U P )  

Fit the following parts with the three screws 

(2) Diaphragm 
(3) S P ~  
(4) Cover 

7. Fi fuel cut solenoid valve 

(a) Assemble the solenald valve, spring (6) and needle (5)  

(b) Fit a new gasket (7) and the solenoid valve assembly 

8. Fit primary and secondary small venturies 

(a) Fa a new gasket and the primary venturi with the two 
screws. 

(b) Fa a new gasket and the secondary venturi with the two 
screws. 



11. Fit 



ASSEMBLY OF AIR HORN 
(See pages 82 to 85) 

1. Fit outer vem control valve (OVCV) 

2. FR choke breaker (CB) 

(a) Fit the CB with the three screws 

(b) Connect the CB link 

3. Fit coil housing 

(a) Align the bi-metal sprlng and the choke lever ( l) ,  and f l  
the coil hous~ng 

10, Alqn the tnermosral casp I na n t h  tne CO hous ng the arw 
lit me plale. anfl C amp v. th lne tnree s u r r r s  

(C) Check the choke valve action 

4. Fit boot and pump plunger 

5. Fit needle valve sent 

Ft a new gasket and the needle valve seat to the fuel inlet 

6. Fit needle valve 

Flt the valve, spring and plunger. 



7. Adjust float level 

(a) Fit the float with the pivot pin 

(b) Allow the float to hang down under influence of gravlv. 
Usmg SST, check the clearance between the float tip and 
alr horn 

SST 0924000014 

NOTE This measurement should be made without a gasket on 
the anr horn 

Float level (raised position) 11 0 mm 

(c) Adjust by bending the portion of the float lip marked A (1) 

(d) Lilt up the float and, uslng SST, check the clearance 
between the needle valve plunger and the float lip. 

SST 09240-00020 

Float level (lowered position) 1 2 mm 

(e) Adjust by bending the portion of the float lip marked S (2) 



-1 8. Fit float 

L IU?frn 

9. Fla i r  horn assembly 

( a  h c e  the air horn in p m i b n  m the M y  

(h) Fit the following palls with the seven or SIX screws 

(1) Vacuum hose clamp holder 

(2) Air pipe bracket 

(3) Wire clamp 

F 

(c) Connect the fast idle link (4) 

(d) Connect the plunger arm (5)  

(a) Place a new gasket in position on the air horn. 

(h) FII the float with the pivot pln 

1 7) 10. Fit vacuum hose of choke breaker (CB) 

I A I 11. Fit vacuum hoses 



12. Connect wire@) to connector 

(a) Wire of coil housing 

(b) Wlre of oufer vent control valve (OCVC) 

(1) Fuel cut-out solenoid valve (red) 
(2) Oufer vent contml valve 
(3) Fuel cut-ouf soienoid valve (black) 
(4) Coil houslng 

I " a 2  

13. Check for smooth operatfon of each psrt 

ADJUSTMENT OF CARBURETOR 

NOTE Use SST 0924040014 to make adjustment 

1. Adjust full opening angle of primary thronle valve 

(a) Check the full opening angle of the prmary thronle valve 

Standard angle 90'from horizontal 

(b) Adjust by bendlng the primary throttle stop lever (5) 

2. Adjun full opening angle of secondary thronla valve 

(a) With the primary throttle valve fully opened, fully open the 
Secondav thronle valve and check the openlng angle of the 
secondary throttle valve. 

Standard angle: 83'from horizontal 



(b) Adjust by bending the secondary throttle stop lever (1) 

3 Adjust kakup angle 

(a) Wlth the prlmary thronle valve fully opened check the 
openlng angle of the secondary throttle valve 

Standard angle 21°from horizontal 

I 
(b) Adjust by bendlng the secondary throttle klckup lever (2) 

4. Adjust secondary touch angle 

(a) Check the primary thranle valve opening angle at the same 
tlme the 1st klck lever just touches the 2nd kick lever 

Standard angle. 52"from horizontal 

(b) Adjust by bending the secondary thronle touch angle 
lever (3) 



5. Autornatik choke 

(a) Set the coil housing line so that fi is aligned with the 
thermostat case line 

NOTE The choke valve fully closed when the ambient 
temperature reaches 30°C 

I I Ibl Deoendino on vehicle operating condtions, turn the coil , ,  , 
housing and adjust the engine startlng mlxture 

If to rich Turn clockwise 
If too lean Turn counterclockwise 

[ I 1 (1) Choke heater 

6. Adjust fast idle angle 

(a) Set the fast idle cam 
While holding the throttle slightly open, push the choke 
valve ciosened, and hold n closed as you reiease the 
throttle vaive 

NOTE Fully close the chokevalve and check the opening angle 

(b) Wllh the choke valve fully closed, check the primary thronie 
valve angle 

Standard angle 15 5'from horizontal 

(C) Adjust by turning the fast idle adiustlng screw (2) 



7. Adjust unloader angle 

(a) With the primary throttle valve fully opened. check the choke 
valve angle 

Standard angle 5O'from horironlal 

(b) Adjust by bending the unloader lever (1) 

8. Adjun choke breaker (CB) 

(a) Set the fast idle cam (See page 102) 

(b) Apply vacuum (2) to CB dlaphragm A 

(C) Check the choke valve angle. 

Standard angle (1st) 40°from horizontal 

(1 (d) Adjust by bending the reltef lever (3) 

-1 (e) Apply vacuum (4) to CB diaphragms A and B 

(0 Check the chokevalve angle 

Standard angle (2nd) 53'from horizontal 



1- (g) Adjust by tummg the CB adlusting screw 

S. Adjupt acceleration pump stroke 

(a) Rotate the thronle shan and check the length of the st70ke 

Standard stroke. 3 2 mm 

(b) Adjust by bendlng the connecting link (1). 

10 Preset Idle speed adjusting screw 

(a) Open the thronle valve and then close n wnh the choke 
valve fully open 

NOTE Check that fast Idle 1s not operatlng 

(b) Check the primary thronle valve angle. 

Standard angle' lT f rom horizontal 

(c) Adjust by turning the idle speed adjusting screws 

11. Preset idle mlnure adjusting screw. 

If the idle mixture adjusting screw (2) has been removed. fully 
screw it in and then unscrew it the following amount 

2Y: Return approx. 2 318turns from lully cloaed posnion. 

4V: Return approx. 3 2131urns from lully closed posnion. 

use a n  not to screw n in too lightly and damge the 
screw tip 

SST 0924340020 

12. Check tor smooth operallon of each pan 

104 



INSTALLATION OF CARBURETOR 

1. FB carburetor 

(a) Place the insulator on the intake manlfold 

(b) Place the carburetor on the insulator 

(C) Fit the four carburetor mount nuts 

2. Connect hoses to carburetor 

(a) Fuel lnlet hose 

(b) Emission control hoses 

3. Fit accelerator connecting rod 

4. Connect carburetor connector 

5. Fit air cleaner assembly or air intake connector to 
carburetor 

6. Adjust Idle speed and idle mixture 
(See pages 15 to 18) 

7. Adjust fast idle speed 
(See page 19) 

8. Adjust thronle positioner selling speed 
(See page 19) 



F U E L  P U M P  

REMOVAL OF FUEL PUMP 

1. Disconned fuel hoses from fuel pump 

2. Remov 

Remow 

INSPECT10 

Cutawa 

(1) Return 
(2) outlet 
(3) Outlet 
(4) Pump 
(5)  011 Ses 
(6) Dlaphr 
(7) Inlet Vi 
(8) Inlet Pi 
(9) Return 



l Prechecks 

1 Before petforming the following checks on the fuel pump 

(a) Run some fuel through the pump to ensure that the check 
valves seal tlghtiy (a dry check valve may not seal properly) 

(bl E) l non  0 ocrmg off an{ p pes operale the pump lerer ana 
L W C ~  lne amo. nt ol lorce necersan, tor upcral on and tne 
amount ol arm play Th s same a m o m  ol l o rw  sno" a oe 
used In the checks 

1. Check inlet valve 

Block the outlet and return pipes with your finger and check 
that there is an lncrease m lever arm play and that the lever arm 
moves freely (1) (no reaction force) 

I 2. Check outlet valve 

Block the inlet plpe with your finger and check that the arm 
locks (2) do not operate wnh same amount of force used I" 
the precheck above 

NOTE Never use more force than that used in the precheck 
This also appiles to checks 3 and 4 

3. Check diaphragm 

Block the Inlet, outlet and return plpes and check that the 
pump arm locks (3) 

NOTE If all three of these checks are not as specd~ed, the 
sealing at the body and upper casing is defect~ve 

4. Check oil seal 

Block the vent hole wth your finger and check that the pump 
arm locks (4) 



INSTALLAllON OF FUEL PUMP 

I .  Fn fuel pump 

Fn new gaskets (2) .  the insulator (1) and fuel pump with the 
WO bolts 

Torque l 8  Nm 

2. Connect fuel hoses to fuel pump 

3. Start engine and check for leaks 



D E C E L E R A T I O N  F U E L  C U T - O U T  S Y S T E M  

INSPECTION OF DECELERATION FUEL CUT-OUT SYSTEM 

1. Inspect System operation 

(a) Connect a tachometer to the engine 

(b) Stan the engine 

(C) Check that the engine runs normally 

(d) Pinch off thevacuum hose to the vacuum swtch (1) 

(e) Gradually increase the engine speed Check that the englne 
mlsfres sllghtly 

(f) Release the pinched hose Again gradually increase the 
englne speed and check that the englne operation returns 
to normal 

(q, Nnn Ine enq r w  tullnq "np <g the W r nq connector to lhp 
so ?nod . m e  Cnec. tnal tnr rnq  ne o es 

(h) Stop the engine, and reconnect the wiring Remove the 
tachometer 





F U E L  T A N K  A N D  L I N E  

COMPONENTS 

A 56 Leer 
B 65 Leer 

( 1 )  Fuel Suction Tube 
(2) Fuel Tank 
(3) Fuel Pump 

Bolt, S pleces 



A Small Type PRECAUTIONS 
B LargeType l .  Always use new gaskets when replacing the fuel tank or 

component pans. 
(1) Fuel Tank Protector (Small) 
(2) Tank Protector Bracket 2. Apply the proper torque t o  all tightening pans. 
(3) Fuel Tank Protector (Large) 

INSPECT FUEL LINES AND CONNECTIONS 

(a) Inspect the fuel llnes and connections for cracks, leakage 
or deformatlon 

(b) Inspect the fuel tank vapor vent system hoses and 
connections for looseness, kinks or damage 

(C) Inspect the fuel tank for deformatlon, cracks, fuel leakage 
or tank mount bolts looseness 

(d) inspect the flller neck for damage or fuel leakage 

(e) Hose and tube connections are as shown in the illustration 

141 PiDe 
-4 C 
0 - 3 m m  

F"-! 

clip 
(6) Hose 

If problem 1s found, repair or replace the pans as necessary 





C H E C K  A N D  R E P L A C E M E N T  O F  E N G I N E  

C O O L A N T  

1. Check engine coolant level at reserve tank 

The coolant level should be berween the "LOW" and ''FULY lines 

If low, check for leaks and add coolant up to the "FULC' line 

2. Check engine coolam quality 

There should not be any excessive deposRs of rust or scales 
around the radiator cap or radiator filler hole, and the coolant 
should be free from oil 

If excessively diny, replace the coolant 

3. Replace engine coolant 

(a) Remove the radiator cap or water outlet cap 

(b) Dram the coolant from the radiator and engine dmn cocks 
(Engtne dram cock is at l e t  front of engine block ) 

(c) Close the d r m  cocks 

(d) Ftll the system wlth coolant. 

Use a good brand of ethylene-glycol base coolant, mixed 
according to the manufacturer's directions. 

Capacw (wth Heater) 

2Y: 7.0 litera 4Y: 7.4 1ters 

(e) Install the radiator cap or water outletcap. 

(q Stan the engine and check for leaks 

(g) Recheck the coolant level and refill as necessary 



W A T E R  P U M P  

COMPONENTS 

111 Fan 
(2) Flu~d Coupling 
(3) Water Pump Pulley 
(4) Water Pump 
( 5 )  Gasket 

REMOVAL OF WATER PUMP 

1. Drain coolant (See page 114) 

2. Remove drive ben 

3 Remove fan and water pump pulley 

Remove the four nuts holding the Ruld coupllng to the pulley 
seat and remove the fan and fluld couplmg assembly and the 
pump pulley 



4. Remove water pump 

(a) Loosen screw and separate the generator adjustment Plate 
from the water pump 

(b) Remove the nut, four bolts, water pump and gasket 

INSPECTION OF WATER PUMP COMPONENTS 

1. Inspect water pump 

Turn the pulley seat and check that the water pump bearlng 
moves smoothly and quietly 

If necessary, replace the water pump 

2. Inspect fluid coupling 

Check the fluid coupllng far damage and s~llcon oil leakage 

If necessary, replace the flutd coupllng 

INSTALLATION OF WATER PUMP 
(See page 115) 

1. Install water pump 

Flt a new water pump gasket on to the tlmlng chain houslng and 
reassemble the water pump and the generator adjuslmem plae 
(2) usmg the nut and flve screws 

Torque Water pump 16 Nm 
Adlusting bar 39 Nrn 

2. Install water pump pulley and fan 

Install the pump pulley and the fluld couplrng and fan assembly 
with the four nuts 



3. Install and adjust drive ben 

(See page 13) 

4. Refill wllh coolant (See page 114) 

5. Start engine and check for leaks 

T H E R M O S T A T  

REMOVAL OF THERMOSTAT 

1. Drain Coolam (See page 114) 

2. Disconnect radiator outlet hose from water inlet 

3. Remove water inlet and thermostat 

Remove the two nuts, water lnlet gasket and thermostat from 
the tlmlng chain case 

I I INSPECTION OF THERMOSTAT 

NOTE The thermostat is numbered according to the valve 
openfng temperature 

(a) Immerse the thermostat m water and heat the water 
gradually 

(b) Check the valve openrng temperature and valve lfl 

If the valve opening temperature and valve lift are not withln the 
fallow~ng spedlcatlons, replace the thermostat 

Valve opening temperature. 
80 - 84°C 

Valve lfl 
8 mm or more at 95°C 

(c) Check that the valve spring is tight when the thermostat is 
fully closed Replace as necessay. 



INSTALIATION OF THERMOSTAT 

1. Install thermoslm and water inlet 

(a) Install a new gasket to the thermostat and place the thermo- 
stat with the valve (1) at the upper l& as shown 

(b) Install the water inlet with the two nuts. 

Torque 12 Nm 

2. Connect radiator outlet hose to  water inlet 

3. Refill wRh coolant (See page 1 l 4  
4. Stan engine and check for leaks 

R A D I A T O R  

CLEANING OF RADIATOR 

Ustng water or a steam deaner, remove any mud and dirt from 
the rad~ator core 

CAUTION If using a high pressure type cleaner, be careful 
not to diston and damage the fins of the radi- 
ator core If the cleaner noule pressure is 30 - 
35 bar keep a distance of at least 40 - 50 Cm 
between the radlator core and cleaner nozzle 

INSPECTION OF RADIATOR 

1. Inspect radiator cap or water outlet cap (3) 

Using a mdiator cap tester (2). pump the tester untli the relief 
valve opens. Check that the valve opens between 0.75 bar and 

' 

105 bar. 

Check that the pressure does not drop rapldly when pressure on 
the cap is below 0 6 bar 

If either check is not within limits. replace the cap. 



2. Inspect cooling system for leaks 

(a) Fill the radiator with coolant and attach a pressure tester (1). 

(b) Warm up the engine 

(C) Pump it to 1.2 bar, check that pressure does not drop 

If the pressure drops, check for leaks from the hoses, radiator or 
water pump If no enernal leaks are found, check the heater 
core, cylinder block and head 



U B R I C A T I O N  S Y S T E M  

PEClFlCATlONS 

.... ., ... 

I at idle 0 3 bar or more 
at 3000 rpm 1 2 5 - 5 0 bar I 

011 pump 

TORQUE SPECIFICATIONS 

Body clearance Standard 
Lime 

Side clearance Standard 
Llmlt 

Tip clearance Standard 
Limit 

0.10 -0.15mm 
0.20 mm 
0 0 3 - 0 0 7 m m  
0.15 mm 
007-0.12mm 
0.20 mm 

011 pump reilel valve sprlng plug - 011 pump body 
011 pump cover - 011 pump body 
011 pump - Cylmder block 
Oll pan Cyllnder block 
011 pan - Tmng chain case 
011 pan Rear oli seai retamer 
011 stralner 011 pump cover 
Oii strainer Cyilnder black 

Pan tightened 

T R O U B L E S H O O T I N G  

Nm 

I Problem I Poss~ble cause 

I 

011 leakage 

Low oil pressure 

Hlgh 011 pressure 

Cyimder head. cyllnder block or oil pump 
body damaged or cracked 

011 seai faulty 

Gasket faulty 

Oil leakage 

Rellef valve faulty 

Oil pump faulty 

Eng~ne oil poor quality 

Crankshafi bear~ng faulty 

Connecting rod bearmg faulty 

Oil filter clogged 

Relief valve faulty 

Remedy I p a w  

Repalr as necessary 

Replace oil seal 

Replace gasket 

Repair as necessary 

Repatr relief valve 

Repair oil pump 

Replace engine oil 

Replace bearing 

Replace bearing 

Replace oil filter 

Repair relief valve 



O I L  P R E S S U R E  C H E C K  

1. Check engine oil quality 

Check the oil for deterioration. entfy of water, d~scoloring or 
thinnmg 

If the qualiiy is poor. replace the oil 

Only use motor oils to APi Speclficatlon 
Make sure the viscosny class 1s correct 

A Multlgrade 011s. Spectfratlon W SO1 01 
A Multlgrade branded olis. Speclflcatlon API - SE or SG 

B Llght running oils. Speclflcalion W 500 00 

C - S~ngle grade branded oils. Speciflcatlon API SE or SG 

Allow for anticlpated outslde temperature In perlad up to nevt 
o l  change 

2. Check engine oil level 

The all level should be between the "L' and 'F'  marks on the 
dlpstick 

If low, check for leakage and add 011 up to the"F' mark 

3. Remove oil pressure switch or sender gauge 

4. Fit 011 pressure gauge (1) 

5. Stan engine 

Start englne and let it run untd normal operating temperature 
is reached 

6. Check oil pressure 

011 pressure 
At ldle 0 3 bar or more . 
At 3 000 rpm 2 5 - 5 0 bar 

NOTE Check for 011 leakage after re~nstalling the 011 pressure 
swltch or sender gauge 



R E P L A C E M E N T  O F  E N G I N E  O I L  A N D  

O I L  F I L T E R  

1. Drain engine oil 

(a) Remove the oil filter cap 

(b) Remove the oil drain plug and drain the oil into a container 

2. Replace oil filter 

(a) Using SST, remove the filter 

SST 09228-22020 

(b) Check and clean the oil fllter lnstallat~on surface 

(C) Apply clean engine oll to the gasket of a new oil filter 

(d) Lightly screw in the oil filter by hand until you feel 
resistance. 

(e) Then. using SST, tighten a another 314 turn. 

SST 09228-22020 

3. Fill with engine oil 

(a) Clean and install the oil dra~n plug wtih a new gasket 

(b) Fill the englne with new 011, API grade oil or bener and of 
recommended viscosity 

Capacity 

Drain and refill - 
w~thout oil filter change 

Two-wheel drlve 
3 0 liters 
Four-wheel drive 
3.5 liters 

with oil filter change 
Two-wheel d r ~ e  
3.5 liters 
Four wheel drive 
4 0 liters 

Dry f!ll - 
Two-wheel drNe 
4 2 Veer5 
Four wheel drive 
4.6 llters 

(C) Install the oil filter cap with the gasket 

4. StaR engine and check for leaks 

5. Recheck engine oil level (See page 10, 11) 



O I L  P U M P  

COMPONENTS 

(1) Oli Pump Body 
121 Reitef Valve 

(8) 0-ring 
(9) 011 Retainer. 2WD type 

(10) Oil Retainer. 4WD type 

REMOVAL OF OIL PUMP 

1. Raise vehicle 

CAUTION Be sure the vehicle IS securely supponed 

2. Drain engine oil (See step 1 on page 122) 

3. Remove rigM and left stiffener plates 



4. Remove oil pan 

(a) Remove the eighteen bolts 

[b) lnsen the blade of SST between the cylinder block and 
011 pan, cm off applied sealer and then remove the 011 pan 

SST 09032-001 00 

NOTE . Do not use SST for the timing chain cover side. If necessary, 
use a screwdriver. . When removing the oil pan, be careful not to damage the 
011 pan flange 

5. Remove oil strainer 

Remove the four bolts, O-nng and strainer 

6. Remove oil pump 

Remove the bolt and pull out the oil pump 

DISASSEMBLY OF OIL PUMP 
(See page 123) 

1. Check oil pump operation 

(a) Using a screwdriver, Immerse the oil strainer In oil and turn 
the 011 pump shan clockwise Oil should come out of the all 
outlet hole 

[b) Close the oil outlet hole with your thumb and turn the oil 
pump shan as before. The oil pump shan should be difficult 
to turn 

2. Remove relief valve 

Remove the rehet valve plug (3), spring (2) and valve (1) 

3. Remove oil pump cover 

Remove the three bolts and oil pump cover 

4. Remove drive and driven rotors 



INSPECTION OF OIL PUMP 

1. Inspect relief valve operation 

Coat thevalve with engine oil and check that is falls smoothly 
into the valve hole under the Influence of gravify 

If necessary, replace the valve andior pump assembly 

2. Inspect drive and driven rotors 

A. Inspect rotor body clearance 

Using a feeler gauge, measure the clearance between the driven 
rotor and body 

Standard clearance 0 10 - 0 15 mm 
Maximum clearance 0 20 mm 

if the clearance is greater than maximum, replace the rotors If 
necessary replace the 011 pump assembly 

B. lnspect rotor body clearance 

Using a feeler gauge, measure the clearance as shown 

Standard clearance 0 03 0 07 mm 
Maxlmum clearance 0 15 mm 

If the clearance IS greater than maxlmum, replace the rotors if 
necessary, replace the 011 pump assembly 

C. Inspect rotor t ip clearance 

Usmg a feeler gauge, measure the clearance between the drive 
rotor and drtven rotor 

Standard clearance 0 07 - 0 12 mm 
Maximum clearance 0 20 mm 

If the clearance is greater than maxcmum, replace the rotors If 
necessary, replace the oil pump assembly 



ASSEMBLY OF OIL PUMP 
(See page 123) 

1. Install drive and driven rotors 

Install the rotors so the punch marks (1) are facing upward 
toward the pump body. 

2. Install oil pump cover 

Install the oil pump cover with the three bolts Torque the bolts 

Torque 7 8 N m  

3. lnstall relief valve, spring and relief valve plug 

lnsen the relief valve (2) and sprlng (3), and install the rellef 
valve plug (4) 

Torque 37 Nm 

4. Check oil pump operation 
(See page 124) 

INSTALLATION OF OIL PUMP 

1. Fit oil pump 

Frt the oil pump with the bolt 

Torque the bolt 

Torque 18 Nm 

2. Fit oil Strainer 

(a) Place a new O-nng an the oil stralner !n positlan 

(b) Fin and torque the WO bolts mounting the all pump 
cover to the ail strainer 

Torque 17 Nm 

(C) Fit and torque the two bolts mounting the oil stralner on 
the cyllnder block 

Torque 12 Nm 

3. Ffi oil pan 

(a) Remove any ail packing material and be careful not 
to drop any oil on the contacting surfaces of the 011 
pan and cylinder block 

Usmg a razor blade and gasket scraper, remove all the 
old packing material from the gasket surfaces and seallng 
groove . Thoroughly clean all components to remove all the loose 
materlal . Clean bath sealing surfaces wllh a non resldue solvent 

CAUTION Do not use a solvent whlch will aflect the palnted 
surlaces 



(b) Apply seal packing to the oil pan as shown in the figure 

Seal packing. 

Parl No AMV 188 200 03 or equivalent 

F i t  a nozzle that has been cut to f ~ t  the 3 mm opening 

NOTE Avoid applying an excess amount to the surface Be 
exspecially careful near oil passages 

P a r t  must be assembled wnhln 15 mlnutes of application 
Otherwise, the materlal must be removed and reapplled . lmmedlately remove nozzle from tube and reinstall cap 

(c) Fit the oil pan with the elghteen bolts 

Torque 13 Nm 



I G N I T I O N  S Y S T E M  

SPECIFICATIONS 

;park plug 

M n g  order I 

See page l 

I See page 1 I 

Prlmary col1 reslslance 
Canventlonal type 

Secondary c011 resistance 1 
Rubblng block gap 
Damplng spring gap 
Dwell angle 

Governor shan thrust clearance 
Governor shan thrust washer thickness 
Conventional type 

D~str~butor 
advance angle 
(Pan No)  

Canventlonal type 
(19100-73050) 

Conventional type 
(1 91 00-73060) 

Governor I Vacuum I 
D!s rpr 

700 
1113 
1 950 
3.000 

Advance begins Main 

Advance beglns 

247 95" 

Sub 
180 Advance beglns 
224 3 1' 
280 6 0' 

Advance beglns 
3 000 

9 5" 

Advance beglns 

6 0 '  





High-tension cord faulty inspect high-tension cords l Spark plug faulty 1 inspect plugs 
lqnnion w m q  disconnected or broken insDect wlrlna 

Problem 

Engine will not stanl 
hard to stan 
(cranks ok) 

inspect piugs 
lnspect wirmg 
Reset tim~ng 
lnspect coii 
inspect distributor 
lnspect high-tension cards 

Possible cause 

incorrect ignition timing 

ignition coil faulty 
Distributor faulty 

Rough (die or stalls 

Remedy 

Reset timing 

inspect coil 
inspect dlstr~butor 

Spark piug fauity 
lgnltion wlrmg faulty 
incorrect lgnltion tlmmg 
ignltlon coli fauity 
Dlstributor fauity 
High-tension lead fauity 

Eng~ne misfires1 
poor acceleratton 

Contlnous muffler l incorrect lgnition t~ming 
explosion (after flre) 

I Reset timing 

I I 

Engme backfires incorrect ~gnition timing Reset timing 

Poor fuel consumption Spark plug faulty 
incorrect ignitlon timing 

inspea plugs 
Reset timlng 

Englne overheats incorrect lgnitlon timing Reset timinq 

Spark piug faulty 

ignition wiring faulty 
incorrect lgnltion t~m~nq 

Englne dtesellng Incorrect ign~lion timing 
(runs after lgnltlon 
sw~tch IS turned off) / 

Page 

13.14 

133 
134 

12 
12 

12 
12 
13-14 

133 
134 
12 

12 

12 
13-14 

13-14 

13-14 

13-14 

lnspect piugs 

Inspect wiring 
Reset t~minq 

Reset timing 



I G N I T I O N  S Y S T E M  C I R C U I T  

(1) Banery 
(2) MAIN (2 OL) 
(3) Fuslble Llnk 
(4) lgnltlon Swllch 
(5) lgnnlon Coil Resistor 
(6) lgnltlon Coil 
171 C ~ D  and Rotor 
i8) spark Plug, Finng Order 1-34-2 
(9) D!str~butor 

(10) Breaker Po~nt 
( l  1) Condenser 



O N - V E H I C L E  I N S P E C T I O N  

SPARK TEST 

Check that spark occurs 

(a) Disconnect hlgh-tension lead from distributor 

(b) Hold the end about 12 5 mm from body of car 

(c) See if spark occurs while engine is beina cranked 

If the spark does not occur, petfor 

I SPARKTEST 

Replace the lead 
(See page 12) 

Check wlring ber 
1 lgn~t~on swnch turn to ON ignit~on and ignni 
2 Check that there is baneryvoltage at ignition 

coil posltlve (+)  terminal. 

CHECK RESISTANCE OF IGNITION COlL 
(See page 133) 

Reswance (cold) 
Primary 1 3 - 1 6 8 
Secondary 10 7 - 14.5 k 8  

OK 

I CHECK OTHER PARTS OF THE IGNITION SYSTEM 1 









D I S T R I B U T O R  

CDMPONENTS 





DISASSEMBLY OF DISTRIBUTOR 
(See page 136) 

1. Remove diitrlbutw cap wilhout diiconnecliMJ high-tension 
cords 

2. Remove rotor and dust cover 

Remove disfributor wire and terminal 

(a) Remove the nut and spring washer 

(b) Remove the distributor wre and condenser 

(C) Remove the insulator and terminal 

Remove breaker point 

Remove the two screws and breaker point 

Remove damping spring 

Remove vacuum advancer 

(a) Remove the screw from the distributor houslng 

(b) Remove the E-ring, turn and pull out the vacuum advancer 

Remove breaker plate 

Remove the two screws, plate washers and lead wire 
Pull out the breaker plate 



8. Remove governor springs 

9. Remove governor weights 

Using a small screwdriver, remove the E-ring and pull out the 
weight Remove the two weights 

10. Remove cam 

(a) Pry out the grease stopper 

(b) Remove the screw at the tap af the governor shan 

(C) Pull out the cam 

INSPECTION OF DISTRIBUTOR 

1. Inspect breaker plate 

Turn the breaker plate and check that n has a sllght drag 
If ~t sticks or strongly reslsts, replace the breaker plate 

2. Inspect governor shall 

(a) Turn the governor shan and check that r is not rough or 
worn 

If tt feels rough or worn replace the governor shan 



(b) Usmg a feeler gauge, measure the governor shalt thrust 
clearance 

Thrust clearance 0 15 - 0.50 mm 

If the thrust clearance is not wllhin specification, adjust with a 
thrust washer (See page 141) 

3. Inspect cam 

Install the cam to the governor shan and check that they fin 
correctly 

If they don't fin, replace the cam andlor governor shalt 

Remove driven gear 

(a) Uslng a grinder, grind the driven gear and straight pln. 

CAUTION Be careful not to damage the governor shaft 

(b) Uslng a pin punch and hammer, tap out the straight pln 

(C) Remove the drive gear and plate washer 

Remove governor shafl 

Remove the governor shafl and thrust washer 

InRall governor shan 

(a) Lightly coat the governor shan wRh high-temperature 
grease 

(b) Slide the thrust washer (1) onto the governor shan 

(C) Push the governor shan into the housing 

Install new driven gear 

(a) Slide the plate washer (2) and driven qear onto the qovernor 
shalt 



(h) Allgn the drlll mark (3) on the driven gear (not driven gear 
stratght pln hale) with the groove (2) of the housing 

,,, I CAUTION Be sure to check the stopper pin (1) is positioned as 

9b A I (C) Install a new straight pin 

(d) Using a feeler gauge, measure the governor shaft thrust 
clearance 

Thrust clearance 0 15 - 0 50 mm 

If the clearance is not wilhln specification, adjust wnh a thrust 
washer 

Thrust washer thickness 
2 3 m m  
2 5 m m  
2 7 mm 
2 9 m m  

I 1 I (e) Secure the ends of the stralght pm m a vlce 

ASSEMBLY OF DISTRIBUTOR 
(See page 136) 

1. Install governor weights 

Usmg needle-nose pliers, install the weight with the E-ring Install 
the two we~ghts 

2. Lightly coal governor shafl with high-temperature grease 

3. Install cam 

(a) Install the cam on the governor shaft as shown 

(4) Stopper Pln 
(5) Cut-out 



(b) install the screw. 

(C) Pack hlgh-temperature grease lnto the cam 

(d) Press on the grease stopper with your flnger 

4. Install governor springs 

5. Fit breaker plate 

(a) Fa the four clips on the breaker plate lnto the housing slots 

(b) Fit one end of the lead wire and two plate washers wlth 
the two screws 

6. Fit vacuum advancer 

(a) insert the advancer into the distributor and posnion the 
lever hole over the plate pin 

(b) Fa the E-ring on the pin 

(C) Fit the Screw to the distributor body 

7. Fit and adjust breaker point 

(a) Clean the contact surfaces of the polnts wlth a plece of 
cloth saturated in solvent 

(b) Apply high-temperature grease to the heel of the rubbtng 
block 

(C) Loosenly 111 the breaker point and one end of lead 
wlre ( l )  with the two screws 

(d) Usmg a feeler gauge, adjust the gap between the Governor 
shaft and rubblng block. 

Rubblng blocklGovernor shaft gap 0 45 mm 



8. Fi and adjust damping spring 

(a) Apply hlgh-temperature grease to the heel of the damplng 
spnng. 

(b) Loosenly fit the damping spring with the screw 

(c) Using a feeler gauge, adjust the gap between the Governor 
shaft and dampmg spring 

Damplng sprlng gap 0 05 - 0 45 mm 

9. Fi lead wire and terminal 

(a) Fit the terminal and 8nsuiator 

(b) Fit the condenser and distributor wtre 

(C) Flt the Spring washer and nut 

10. Fit rotor and dust cover 

11. Fit distributor cap and high-tension cords assembly 

Fit the gasket and gap with the two cap springs 

12. Fit new O-ring to distributor housing 

NOTE Llghtly coat the 0 ring wnh englne 011 



INSTALLATION OF DISTRIBUTOR 

Set No. 1 cylinder to TDC/compression 

Set to TDCIcompression in the following manner 

(a) Remove the No 1 spark plug 

(b) P ace your l nger over me hole uf the No 1 smrr p i ~ g  
dno rotate the cmnksnan clocrwlse 10 TOC f prebsurc s 
tell on your ffnqer lnls S TDC compress on of Ine No 1 cyl 
tnder If not, repeat the process 

(C) Install the No 1 spark plug. 

Set oil pump drive rotor slot 

Posltion the slot on the top end of the d i i e  rotor in the direction, 
as show in the diagram. 

Ft distributor 

(a) Align the groove (2) of the housing with the drill mark (3) of 
the driven gear (not driven gear straight pm) 

(b) Insert the dlstribufor, allgnlng the center of the Range with 
that of the bolt hole on the cylinder block. 

(C) L~ghtly tighten the holddown bolt 

Connect high-tension cords 

Flnng order 1-3-4-2 

Connect distrlbmor connector 

Connect vacuum hose 

Adjust ignnion timing (See page 13, 14) 



E M I S S I O N  C O N T R O L  S Y S T E M  

SYSTEM PURPOSE 

System 

Positive crankcase ventilation 

Thronle positioner 

Spark delay 

Air suction 

Auxiliary system 
1 Fuel evaporation control 

2 Automat~c hot air ~ntake 

3 Choke breaker 

4 Auxlliaty accelerat~on pump 

5 Deceieratlon fuel cut-out 

PCV 

TP 

SD 

AS 

EVAP 

HA1 

CB 

AAP 

Reduces gas leakage from the 
crankcase (HC) 

Reduces HC and CO 

Reduces NOx and HC 

Reduces HC and CO 

Improves re starting 

lmproves runnlng when the englne 
IS cold 

lmproves running when the englne 
Is cold 

Improves running when the englne 
IS cold 

Prevents alter burn~ng 



C O M P O N E N T  L A Y O U T  A N D  S C H E M A T I C  

D R A W I N G  



Reed Valve 
Thermo Valve 
Choke Breaker 
Jet 
Aux~l~ary Acceleratlon Pump 
Vacuum Switched Valve 
Vacuum Swnch 
Charcoal Canlster (RHO) 
Bimetal Vacuum Swltched Valve 
Throttle Poseioner 
Gas Flller 
Bimetal Vacuum Switched Valve 
Bimetal Vacuum Swltched Valve 
Charcoal Canlster (LHD) 
Distrlburor Diaphragm 
Vacuum Transm~ning Valve 
Vacuum Control Valve 

Blmetal Vacuum Swnched Valve 
B~metal Vacuum Sw~tched Valve 
Hot A6r Intake 
Choke Breaker 
Outer Vent Control Valve 
Auxlllary Acceleratlon Pump 
Jet 
From Charcoal Canister 
Vacuum Transmlning Valve 
Dlstrtbutor 
Purge PoR 
Thronle Positioner 
Birnetal Vacuum Switched Valve 
Charcoal Canister 
TO Purge Pocl 
Vacuum Switched Valve 
Speed Sensor 
Read Valve 
Computer 
Englne RPM 
Vacuum Control Valve 
Vacuum Swltch 



P O S I T I V E  C R A N K C A S E  V E N T I L A T I O N  

( P C V )  S Y S T E M  

(1) Poswe Crankcase Ventilation Valve 
(2) Vent!lat~an Hose 
(3) Gas Blow-by 
(4) Fresh Aw 





INSPECTION OF PCV VALVE 

Remove PCV valve 

AtIach clean hose (2) to  PCV valve 

Blow from cylinder head side (1) 

Check that air passes through easily 

CAUTION. Do not suck air through thevalve. Petroleum 
substances inside the valve are harmful 

Blow m m  intake manifold side (3) 

Check that air passes through wllh difficulty. 

If the PCVvalve fails either of the checks, replace ll 

Reinstall PCV valve 

INSPECTION OF PCV HOSES AND CONNECTIONS 

V~sually Inspect hoses, connections and gaskets 

Check for cracks, leaks or damage. 



T H R O T T L E  P O S I T I O N E R  ( T P )  S Y S T E M  

A Deceleratlon a (1) Thronle Posltloner FP) (3) Computer 
B Deceleration (2) Vacuum Sw~tched Valve (4) Englne RPM Speed Sensor 

To reduce HC and CO emissons, theTP opens the throttle valve slightly more than at ldle positions when 
decelerating Thls causes the alr-fuel mlxlure to burn completely 

Thronle Posltloner 

TP IS SET 

Intake manifold 
Vacuum acts on TP 
diaphragm 

TP IS RELEASED 

VSV 

ON 

OFF 

Veh~cle Speed Englne Speed 

Medwrn or high Below 
speed above 1980 rpm 
38 kmlh 

Deceleration from the 
above conditions 

Except In the above condnlons 

Throttle Valve 

Senlng for medlum 
and hlgh speed 

Throttle valve 1s held 
m a posmn that IS 

sltghtly more opened 
that at ldle 

Thronle valve IS 

returned to the 
idle posltlon 

Computer 

ON 

OFF 



INSPECTION OF TP SYSTEM 

1. Warm up engine 

2. Check and if neceswy, adjust idling speed 

3. Check of control system for vacuum switching valve 

a) Cnw*  Inat the tnronle post!oner does nnt opprate when lhe 
engfnc speed s above l9BO rpm and ien cle sprrvl s abore 

(b) Check that the thronle positioner operates when the engine 
speed is below 1980 rpm and vehtcle speed 1s above 
38 kmih 

4. Check TP sening speed 

(a) D~sconnect two vacuum hoses (1) from the vacuum 
switching vaive (2) and connect them drrectiy to the other 
connector (3). 

(b) Alter the TP is set, check that engine speed is correct 

TP senlng speed 1 200 + 100 rpm 

If not at speciffed speed, adjust with the TP adiusting screw 

HINT Make adjustment wkh the engine cooilng fan off 



(C) Reconnect the vacuum hoses to vacuum switching valve 

IF NO PROBLEM IS FOUND WITH THIS INSPECTION. THE 
SYSTEM IS OKAY. OTHERWISE INSPECT EACH PART 

INSPECTION OF SPEED SENSOR TO VACUUM SWITCHING 
VALVE 

1. Set vacuum gauge 

(a) Uslng a 3 way connector, connect the vacuum gauge (1) to 
the hose between the vacuum plpe and the TP d~aphragm 
(2) 

(b) Set the gauge on your lap 

2. Perlorm road test observing speedometer and vacuum 
gauge 

(a) Check that the vacuum gauge (4) indicates zero at law 
speed drivlng (below 32 kmlh (3) and on englne speed be- 
low 1980 rpm 

(b) Check that the vacuum gauge (6) lndlcates make manlfold 
vacuum at mtddie and hlgh speed drlvlng (above 38 kmlh 
(5) and on englne speed below 1980 rpm 

If problem is found, inspect the vacuum swttch~ng valve and 
speed sensor 

3. Disconnect vacuum gauge and reconnect vacuum hose to  
proper location 

INSPECTION OF VACUUM SWITCHING VALVE 

1. Check vacuum circuit continuity in vacuum switching valve 
by blowmg air into plpe 

(a) Connect the vacuum switching valve terminals to the battery 
terminals as illustrated 

(b) Blow Into pipe E and check that air comes out of ppe F. 





S P A R K  D E L A Y  ( S D )  S Y S T E M  

(1) Dlstrtbutor Diaphragm 
(2) Vacuum Transmlning Valve 

1 To &KO NOx and HC e m m n s ,  this sys tm delays the m u ~ m  advance for a given llme and lowers the 
rnaxlmurn combustion temoerature 

1 Posit~oned below I - I I Not advanced I 

Vacuum lgnltlon Timlng Vacuum at 
Advance Port 

Check Vacuum Transmlnmg Valve 

advance parr 

Posltloned above 
advance port 

Delayed 

Normal 

Increased CLOSED 

Decreased I OPEN 



INSPECTION OF SD SYSTEM 

Connect vacuum gauge to  distributor 

Connect a vacuum gauge to distributor main diaphragm hose 

Check vacuum transmitling valve 

(a) increase the engine speed to 2 500 rpm (1) 
Check that the vacuum gauge indicator (2) is hrgh within 
1 8 seconds 

(b) Reduce engine speed (3) and check that the vacuum indi- 
cator (4) immediately returns to zero 

Disconnect vacuum gauge and reconnect hose to proper 
location 

Check operation of distributor vacuum advancer 

(a) Remove the distributor cap and rotor. 

(b) Apply vacuum (5) to the Main and Subdiaphragm, and 
check that the vacuum advancer moves in accordance with 
the vacuum. 

(c) Reinstall the rotor and distributor cap. 

IF h 0  PROBLEM S FOLhD W TH T h  S IhSPECTlON TnE 
SYSTEM S OKAY OTnERlhlSE hSPECT VAC-JM TRAhSM T 
TlNG VALVE 



INSPECTION OF VACUUM TRANSMllTlNG VALVE V) 
Check vacuum transmitting valve by blowing air into each side 

(a) Check that air flows wlthout resistance from B to A 

(b) Check thatalr flows wlth difficulty from A to B 

If a problem 1s found, replace the vacuum transmlnlng valve 

HINT Rernstall vacuum transmimng valve wlth slde A toward 
distributor 



A I R  S U C T I O N  ( A S )  S Y S T E M  

(1) Read Valve 
(2) Vacuum Control Valve (VCV) 

(A) Chamber A 
(B) Chamber B 

To reduce HC and CO emmions, thls system draws air into exhaust ports to accelerate oxidation, using vacuum 
generated by the exhaust puisallon in the exhaust manifold. 

Condltfon 
intake Manlfoid Vacuum in Vacuum Control 
Vacuum Valve Chamber A and B Read Valve 

Sudden Deceieratlon High vacuum 'High vacuum acts an Momentarily 

Remarks After a few seconds, vacuum In both chambers of the VCV equalize through the orifice 



INSPECTION OF AS SYSTEM 

l .  Visually check hoses and tubes tor cracks, kinks, damage or 
loose connections 

2. Disconnect air suction hose from AS reed vavle 

3. Check reed valve 

(a) Start the englne and check that a bubbling nolse IS heard 
fromthe reed valve at idle 

(b) Disconnect the vacuum hose from the AS reed valve 

(C) Check that a bubbling noise IS not heard 

(d) Reconnect the vacuum hose 

4. Check vacuum control valve (VCV) 

Race the englne and quickly close the thronle valve 
Check that there 1s not bubbllng nolse from the AS reed valve 
tmmedlately after releasmg the pedal 

IF NO PROBLEM IS FOUND WITH THIS INSPECTION. THE 
SYSTEM IS OKAY OTHERWISE INSPECT EACH PART 

INSPECTION OF REED VALVE 

Check reed valve by blowing air into pipe 

(a) Apply vacuum (2) to the reed valve diaphragm 

(b) Blow air (1) Into a plpe and check that the reed valve 1s 
open (3) 

(C) Release the vacuum (4) and check that the reed valve 1s 
closed (5)  

INSPECTION OF VACUUM CONTROL VALVE (VCV) 

Check VCV operation 

(a) Dlsconnect the vacuum hose from pon Z of the VCV 

(b) Connect port Z directly to the intake manifold with 
another hose, and disconnect the vacuum hoses from parts 
S and X of the VCV 

(C) WRh the engine Idllng, place your finger over pon X and 
check that vacuum 1s not felt 

(d) Check that vacuum is felt momentarily as the vacuum hose 
IS reconnected to pon S 



A U X I L I A R Y  S Y S T E M S  

1. FUEL EVAPORATIVE EMISSION 
CONTROL (EVAP) SYSTEM 

(1) Charcoal Canistsr (LHD) 
(2) Bimetal Vacuum Swnched Valve 
(3) Charcoal Canister (RHD) 
(4) Outer Vent Control Valve 

Ths system Impoves re-starlinq after warm-u~ 



INSPECTION OF OUTER VENT CONTROL VALVE 

1. Check outer vent control vslve operation 

(a) Disconnect the outer vent control hose (7) between the 
carburetor and BVSV at the carburetor slde 

-with englne stopped 

(b) Lightly Mow air into the carburetor and check that air Rows 
through (8) (The outer vent control valve IS open ) 

1 (C) Stan the engine 

(d) With the engine idling lightly blow air into the carburetor and 
check that alr does not flow through (9) (The outer vent 
Control valve is closed ) 

l. Check solenoid 

(a) Usmg the wlring connector 

(bl Usrng an ohmmeter ( l ) ,  measure the resistance between 
the posltlve ( + )  termlnal and the solenold body 

Specfhed resistance 34 - 42 11 at 25% 

INSPECTION OF BIMETAL VACUUM SWITCHING VALVE (BVSV) 

Check BVSV by blowing alr (2) mto ~n 

(a) Cool the BVSV to below 31C with cool water (3) 

(bl Check that the BVSV Is closed (4). 

(C) Heat the BVSV to above 45C with hot water (5) 

(d) Check that the BVSV is open (6) 



INSPECTION OF CHARCOAL CANISTER 

Remove charcoal canister 

Visually inspect charcoal canistel 

Look for cracks or damage 

(A) Len-hand Drive 
(B) Rlght -hand Dnve 

Check for clogged finer and stuck check valve 

(a) Usmg low pressure compressed alr. blow into the plpe (1) 
and check that air flows without resistance from the other 
PIP= 

(b) Blow mto the pipe (2) and check that alr does not flow 
from the other plpes. 

If a problem IS found, replace the charcoal canister 

Clean filter in canister 

Clean the filter by blowing 3 bar alr into the pipe C ( l ) ,  while 
hoidlng the pipe (2) closed 

HINT 
D o  not attempt to wash the camster 

N O  activated carbon should came out 

Install charcoal caniste~ 



2. AUTOMATIC HOT AIR INTAKE (HAl) SYSTEM 

(1) Thermo Valve 
(2) Gas Fllter 
(3) Hot Air Intake Diaphragm 
(4) Alr Control Valve 
(5) Hot Alr 
(6) Cool Alr 

I This system leads a hot air supply to the carburetor m cold weather to improve driveabcliy and to prevent the 
carburetor from ~clng I" evtremely cold weather 

Temperature m Alr Cleaner 

Cool 
Below 30°C 

H 01 
Above 45°C 

Thermo Valve 

CLOSED 

OPEN 

Alr Control Valve 

Hot air passage 
OPEN 

Cool air passage 
OPEN 

Intake Atr 

HOT 

COOL 



INSPECTION OF HOT AIR INTAKE SYSTEM 

1. Check air control valve operation 

(a) Remove the air cleaner cover 

(b) Cool the thermo valve by blowing compressed air on it 

(C) Check that the air control valve closes the hot air passage 
at idle. 

(d) Reinstall the air cleaner cover and warm up the engine 

(e) Check that the air control Mlve opens the cool alr passage 
at Idle. 

2. Check hoses and connections 

Visually check the hoses and connenlons for cracks, leaks or 
damage. 



3 (CB) SYSTEM 

A Cold 
B Hot 

(1) Choke Breaker Diaphragm 
(2) Jet 
(3) Gas Filter 
(4) Bimetal Vacuum Switched Valve 
(5) Diaphragm A 
(6) Diaphragm B 

When the choke e closed, this system opens the choke valve slightly to prevent too rlch a mixture 
Then. when the englne 1s warmed up, the choke valve is forcibly opened funher. 

Coolant Temp 

'Below SC 

Above 2lC 

Remarks 'Thls actlon 1s delaved bv the let 

BVSV 

CLOSED 

OPEN 

Diaphragm A 

'PULLED 

PULLED 

Diaphragm B 

NOT PULLED 

PULLED 

Choke Link Pull 

SLIGHT 

MUTCH 



INSPECTION OF CHOKE BREAKER SYSTEM 

1. Check bimetal vacuum switching valve with cold engine 

(a) Start the engine 

(b) With the coolant temperature below 5 "C, dlsconnect the 
vacuum hose from choke breaker dlaphragm (01) and 
check that the choke linkage does not move 

(C) Reconnect the vacuum hose to diaphragm (61) 

2. Check jet (2) and dlaphragm (A3) 

(a) Disconnect the vacuum hose from the chocke breaker dia- 
phragm (A3) and check that the choke linkage moves 

(b) Reconnect the vacuum hose to dlaphragm (A3) and check 
that the choke linkage moves withln the spectied tlme after 
reconnecting the hose 

1 S seconds 

3. Check bimetal vacuum switching valve and diaphragm (81) 
with warm engine 

(a) After warmlng up the engine, disconnect vacuum hose from 
dlaphragm (81) and check the choke ilnkage returns 

(b) Reconnect the vacuum hose to dlaphragm (El) 

F h 0  PROS-EM S FOLND WlTn TH S INSPECT O h  TdE 
SYSTEM , S  O d Y  OTHERWISE hSPECT EACh PART 

INSPECTION OF BIMETAL VACUUM SWITCHING VALVE 

Check bimetal vacuum switching valve by blowing air into pipe 

(a) Drain the coolant from the radiator into a suitable container 

(b) Remove the BVSV. 

(C) Cool the BVSV to below 5 "C (4) wRh cool water 

(d) Check that air (6) flows from pipe J to the air filter (5) 

(e) Heat the BVSV to above 21% (7) wlth hot water 

(0 Check that alr (6) flows from plpe J to plpe K 

(g) Apply llquid sealer to the threads of the BVSV and reinstall 

(h) F111 the radlator wlth coolant 

If a problem IS found. replace the BVSV 



INSPECTION OF JET 

Check jet by blowing air horn each side 

Check for blockage 

INSPECTION OF CHOKE BREAKER DIAPHRAGMS 

Check that choke linkage moves in accordance wilh applied 
MCUUrn 

If a problem is found, replace the diaphragm 



AUXILIARY ACCELERATION PUMP ( M P )  SYSTEM 

(1) Brmetal Vacuum Switched Valve 
(2) Gas Fliter 
(3) Aux~l~an/ Acceleration Pump 
(4) Acceieratlon Nozzle 

/ The carburetor alr fuel mlxture is very lean When accelerating with a cold engine, the maln acceleration pump 
capaclty 1s msufhent to provide good acceieration The AAP system compensates for thls by forcmg more fuel I 
mto the acceierattan nozzle to obtaln better cold enqlne performance I 

AboveBCC 1 CLOSED / - 1 - I NO operation / - I 

Fuel 

Drawn into AAP 
chamber 

Coolant Temp 

Below 50°C 

OPEN 

BVSV 

Acceleration 
tension 

Engine 

Constant RPM 

LOW 

intake 
Vacuum 

HIGH 

Returned by sprlng Forced into 1 acceleration nozzle 

Diaphragm is AAP 

Pulled by vacuum 



INSPECTION OF AUXILIARY ACCELERATION PUMP SYSTEM 

1. Check system with cold engine 

(a) Check that the coolant temperature IS below 45-C 

(h) Remove the air cleaner 

(C) Stan the engine 

(d) Pinch the M P  hose (2). and stop the englne 

(e) Release the hose 
l E C m m  (0 Check that gasollne spurts out from the acceleration 

noule (1) 

2 Repeat (c), (d) and (e) above after warm-up 

(a) Check that gasohne does not spun out from the accei 
eratlon nozzle (1) 

(h) Relnstail the atr cleaner 

IF NO PROBLEM IS FOUND WITH THIS INSPECTION THE 
m a w  SYSTEM IS OKAY OTHERWISE INSPECT EACH PART 

INSPECTION OF AUXILIARY ACCELERATION PUMP 
DIAPHRAGM 

Check diaphragm operation at idle 

(a) Stan the engine 

(h) Disconnect the hose from the M P  dlaphragm 

(c) Apply and release the vacuum dlrectly to the M P  
dlaphragm at Idle 

(d) Check that the englne rpm changes by releasing vacuum 

(e) Reconnect the M P  hose 

if a problem IS found, replace the dlaphragm 



1 5 0 ' ~  I INSPECT OF BIMETALVACUUM SWITCHING VALVE 

Check BVSV by blowing air into pipe 

(a) Drain the cwlant lrom the radiator into a suitable container 

(b) Remove the BVSV. 

(C) C w l  the BVSV to below SOT with cool water. 

(d) Blow air imo a plpe and check that the BVSV Is open 

(e) Heat the BVSV to above W C  with hot water. 

ill Blow air imo a pipe and check that the BVSV is 
closed 

(g) Apply liquid sealer to the threads of the BVSV and reinstall 

(h) Fill the radiator wlih coolant 

It a problem Is found, replace the BVSV 



5. DECELERATION FUEL CUT SYSTEM 

(1) Solenoid Valve 
(2) Vacuum Swltch 
(3) Computer 

(4) Englne RPM 
(5) Fuel Cut-out Solenold Valve 
(6) Thronle Posnionlng Port 

Thls System CIJS oIJ p a w h e  fuel in the slow circuit of the carburetor to reduce HC and to prevent anerbumng 
In the exhaust system 

Engine RPM 

Below 

1980 rpm 

Above 

2 410 rpm 

Vacuum in the 
Vacuum SW 

Below 295 mm 
Oulcksllver (HG) 

Above345 mm 
Ou~cks~lver (HG) 

Below295 mm 
Ou~cksilver (HG) 

Above345 mm 
Outckstlver (HG) 

Vacuum SW 

ON 

OFF 

ON 

OFF 

Computer 

ON 

ON 

ON 

OFF 

Fuel Cut-Out 
Solenoid Valve 

ON 

ON 

ON 

OFF 

Slow Crcuit m 
Carburetor 

OPEN 

OPEN 

OPEN 

CLOSED 





INSPECTION VACUUM SWITCH 

(a) Usng an ohmmeter ( l ) ,  check for cont~nuity between the 
switch lermlnals 

I EC29.0 

(b) Start the engine 

(C) Using an ohmmeter (2). check that there is no contlnuny 
between the swltch terminals 

If a problem 1s found replace the vacuum swltch 

rcma3 




