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1- 2 INTRODUCTION - General Repair Instructions 

GENERAL REPAIR INSTRUCTIONS 
1. Use fender, seat and floor covers to keop the car clean and prevent damage. 

2. During disassembly, keep parts in order to facilitate reassembly. 

3. Before performing electrical work, disconnect the cable from the battery terminal. 

4. Always replace cotter pins. gaskets and 0 rings with new ones. 

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

6. Carefully observe all specifications for bolt tightening torques. Always use a tor­

que wrench. 

7. Use genuine Toyota parts. 

8. When replacing fuses, bo sure tho new fuse is the correct amperage. DO NOT 

exceed the fuse amp rating or use one of a lower rating. 

9. If the vehicle is to be jacked up only at the front or rear end. be sure to block the 

wheels in order to ensure safety. 

1 O. After the vehicle is jacked up, be sure to support it on stands. It is extremely 
dangerous to do any work on the vehicle raised on a jock alone. even for a small 

job that can be finished quickly. 

11 . Use of a special service tool (SST) may be required. depending on the nature of the 
repair. Be sure to use SST where s1>eclfied and follow the proper work procoduro. 

A fist of SST can be found at the back of this manual. 

INTRODUCTION - Abbreviations Used In Toyota Repair Manuals 

ABBREVIATIONS USED IN TOYOTA REPAIR MANUALS 
For convenrence. lhe following abbrovia1ions are used on T oyo1a repair manuals 

Abbrevia 1ion Term Abbrevia11on Term ---
A/T Au1oma1ic Transmission OIS Ovors120 

BDC Bo11om Dead Cenior RH Righi· hand 

BTDC Before Top Dead Conier RHO R1gh1·hand Drtve --
EX Exhaus1 SST Special Service T 001 

IN lniake STD Standard 
--

LH Lofl-hand T T1gh1en1ng Torque 

LHD Loft·hand Drtve TDC Top Dead Cen1or 

--MP Mul1ipurpose UIS Undorsize 

MIT Manual Transmission WI W11h ._ --
OPT Op lion WIO Wl1hou1 
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1 - 4 INTRODUCTION How To Use This Manual 

HOW TO USE THIS MANUAL 
1. OVERVIEW ILLUSTRATION 

Many service operations begin w11h an overview 1llustrauon as a goner al guide. 

@ 
@ 

3- 16 ENGINE SERVICE - C-Ho>d 

Fl91. 3·46 

5------
6----

ASSEMBLY 

A.UM bM lht Pil" n I~ ""'Mf!flC'•i Ol'di!f 
Shl:Wrrtt . ,, the" r.q ..... 

. .. ~·--@-
> •• 

--- 2. ,..., . . ,•., 

The bold numbers ond1cato 1he ordor on w hich the work is 10 be done 

The figure numbers refer you to more detailed rnstruc11ons and spccrhca11ons. 

INTRODUCTION - How To Use This Manual 1-5 

2. ILLUSTRATED INSTRUCTIONS 

© 
@ 

® 
® 

All 1mpartan1steps1n every service JOb are 1llus11atod Obvious steps aro omitted to savo spaco 
Expener>eed tcchnrcrans may only need to glance al the overview 1llustratron and/ or spce1hca 
11ons. 

-~~ ... 
lft"···,-T 

, .. 

ENGINE SERVICE - C-- ,_,, 

... C<-iat tNI v•lve Slf'ffl.l with e1-o roe Oti 
lt>Stl I llwt tOfllPW) tNf itf"Cf tiN' ••nth $Sf 
SST 109,01-310101 

Drive In dl•tll'!Ce: 

• .• - 10.2 "''" 

- Nol• -

{O,Jll - 0.402 ,.,_J __ - - --1-- - - @ 

1 A tlit'W cNI •• ., ahoulO be vsM when· - -ll----{ F 
ever Ifie w11Vt I• di:1Jtstembled. 

2. Co•I tho oil lttl llp whh engine oil _ - © 
r::'f Comp.ns lhe v.s ,... lf)t•ng w11h SST ane1 ms.rt - -11---® t:.:J lhl soru'O tc11•1r.ef tocks 

SSt f09102 430111 

Altl!f tMt..i.ng 1"9 tOnng,. "Oht)y t. thfo 
t't'M t!!l'ldt ~fld alt "-I the ~ 1"9S to '4ftllil! 
(.IOw n snVQ1't 

The p1cturesg1vc basic 1nformat1onon what to do in each step 

A symbol •Soften used to explain the actron reQu1ted 

The 1ex1 explains how to pertorm 1he stop 

Spec1hca11ons. Notes and Cau11ons are given in bold type so you won·1 miss them. 
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1 6 INTRODUCTION - Symbols 

SYMBOLS 
The following symbols have been adopted for simplicity and quick 1ecognl 11on. 

l••I REMOVE or DISASSEMBLE 

l••I INSTALL or ASSEMBLE 

llf'51 INSPECT 

l~ I MEASURE 

l~I TIGHTEN 

1.-:il CLEAN 

.&. IMPORTANT 

ENGINE TUNE-UP 
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ENGINE TUNE-UP - Engine Tune-up Items 

ENGINE TUNE-UP ITEMS 

ITEM 

DRIVE BELT TENSION 
(General destinations) 
Deflection with 10 kg (22 lb) force 

Fan - Alternator 
N.S.W. & Victoria states 
Other australian states 
ex . Australia 

Fan - Air pump 

New bel t 
Used belt 

N.S.W. & Victoria states 

(USA & Canada) 
Borroughs bel t tension gauge No. BT-33-73F 

Air con. New belt 
Used bell 

Others New belt 
Used belt 

BATTERY 
Specific gravi ty 

Electroly te level 

ENGINE OIL 
Oil level check 
Oil re1>lenishment 

Oil capacity Ory fill 
Drain & refill 

USA 
ECE 
Others 

w / oil filter change 
w /o oi l filter change 

Oi l filter replacement 

COOLING SYSTEM 
Coolant level 
Coolant quality , leakage 
Radiator cap valve opening pressure 

STD 

Lin1it 

REMARKS 

13 - 15 mm 
7 - 10 mm 

0.5 1 - 0.59 in. 
0 .28 - 0.39 in. 

7 - 9 mm 
9 - 12 mm 

0.28 - 0 .35 in 
0.35 - 0 47 in. 

7 - 10 mm 0.28 - 0.39 in. 

100 - 160 lbs 
60 - 80 lbs 
120 - 170 lbs 
80 - 120 lbs 

1.26 - 1.27 
(w hen ful ly charged ait 20°C (68°Fll 

Correct level 

F line 
API service SE or better 
API service SD. SE or better 
API service SC. SD. SE or better 
8 .0 l iters 8.5 US q~ 7 .0 Imp. qt 

7.8 liters 8.2 US qt 
7.0 liters 7.4 US qt 
SST [09228-4401 O] 

Full line 

0.75 - 1.05 kg/cm
2 

(10.7 - 14.9 i>si) 
0.6 kg/ cm2 8 .6 psi 

6 .9 lm1>. qt 
6.2 lm1>. qt 

Coolant capacity w/ heater or air conditioner 
FJ40, 43, 45 series 
FJ60 series 

16.0 liters 16 .9 US qt 14 .1 Imp. qt 
16.5 l i ters 17.4 US qt 14.5 Imp. qt 
25.0 liters 26.4 US qt 22.0 Imp. qt FA series 

5 AIR CLEANER 

Correct level 
Clean element 
Oil capacity (Oil bath type) 

EN GINE TUN E-UP Engine Tune-up Items 2 3 

ITEM 

6 HOT AIR INTAKE 
Operational check 

7 SPARK PLUGS 
Visual check, Cleaning 
Gap 

8 HIGH TENSION CORD 
9 DISTRIBUTOR 

Distributor cap 
Air gap (USA) 
Rubbing block gap (except USA) 
Governor advancer. Vacuum advancer 

10 IGNITION TIMING 
Dwell angle (except USA) 
Ignition timing 

11 VALVE CLEARANCE HOT 

12 CARBURETOR 

Intake 
Exhaust 

Choke. Choke breaker. Choke opener 
Float level. Acceleration pump 

13 IDLE SPEED ADJUSTMENT (USA) 

Idle speed 
14 IDLE SPEED & IDLE M IXTURE ADJUSTMENT 

(except USA) Idle speed 
Idle mixture s11eed 

15 FAST IDLE SPEED ADJUSTMENT 
Fast idle speed USA 

N.S.W. & Victoria states 

Others 
16 THROTTLE POSITIONER 

Throttle positloner setting speed 
N.S.W. & Victoria states 

Others 
17 COMPRESSION PRESSURE at 250 rpm 

STD 
limi t 

Pressure dif-ference between each cylinder 

REMARKS 

0.8 mm 0 .031 in. 
less than 26 k!l per cord 

0.2 - 0.4 mm 
0.3 mm 

41° 

0.008 - 0 .016 in. 
0 .012 in. 

7° BTDC/ M ax. 950 rpm 
0.20 mm 0.008 in. 
0.35 mm 0.014 in. 

650 rpm 

650 r1>m 
690 rpm 

1,800 rpm 
lw/ EGR and EVAP systems OFF 
and vacuum advancer OFF} 
1.800 rpm 
(w/ EGR & EVAP systems OFFI 
1,800 rpm 

1,200 rpm (w / EGR & EVAP systems 
OFF) 
1,000 rpm 

10.5 kg/cm2 149 psi 
8.0 kg/cm' 114 psi 
Less than 1.0 kg/ cm' (14 psi) 
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Fig. 2-1 

Fig. 2 -2 

Fig. 2-3 

N.S.W . 

AJternal6f 

I ~:~: 
L ' 
Fig. 2-4 

ENGINE TUNE-UP - Drive Belt 

A 

,. 
&! 

~I 
I 11 

I 
... I 
-·· 

Others 

A 

F•n 6:9. Puuov 

AJt•NIOf 

Cr•nk 
Pulley 

On\1 Bell ---

J 

DRIVE BELT 
VISUAL CHECK 

Cheek for 
1 Cracks. de1enora11on. s1ro1chtng or wear 
2. Adherence of 011 or grease 

Improper beh-10-puHov contact. 

CHECK & ADJUST BELT TENSION 

General destlnotlons 
Wnh 10 kg (22 lbl of force. press on the belts 
01 the poonls ondocated tn the figure. Tile bells 
should deflect 1he amount specof1ed 

Drive bell delloc1ion 

""' 
NSW & 

-01tlCt 
8'CCPI 

VtetOllol 
avsu1h1n Al,lStraha 

t11tes 

/\ New 7 9 
13- 16 7 - 10 1)28-0 .... 

mm (061-0ed» 1028-0300 9 - 17 
(1n > Usoo l03S 04)1 

B 7 - tO mm !028-0391 -- - -
bl\l 

USA 
Vs1ng a Borroughs bel t 1ons1on gauge BT-33· 
73F. adjust as follows. 

Drive belt te ns ion: 
Air con. 

Now belt 
Used belt 

Others 

100 - 150 lbs 
60 - 80 lbs 

New belt 120 - 170 lbs 
Used belt 80 - 120 lbs 

Fig. 2 -6 

ENGINE TUNE-UP Battery 

BATTERY 
VISUAL CHECK 

Cheek for 
I Rusted bauery suppon 
2. 
3. 

Looso 1ormina1 connoc11ons. 
Rusted or deteriora1od terminals. 

4. Damaged or leakong bauery 

2-5 

r·· MEASURE SPECIFIC GRAVITY 

Fig. 2-7 

I TRANSLUCENT ~RY 1~ 2 

Upf)e• lovel I 
lOw61' l.ovcJ 

L _J 
Fig. 2-8 

rBlACK ~£RY (5 I 
~ TopVotw ~ 

nu 
low 

Chock the spec1f1c gravity of tho e1ec-
1roly1e w 11h a hydrometer. 

Specific gravity (w hen fully 
c harged at 2o•c (68°F)J: 

1.2 5 - 1.27 

Check 1ho elec1ro1v1e Quami1y of each cell 
11 insulfocient refoll w11h distilled water. 



2 6 ENGINE TUNE-UP - Engine Oil 

Fig. 2-9 

Fig. 2 -10 

Fig. 2· 12 

~-

ENGINE OIL 
CHECK OIL LEVEL 

The 011 level should be between the L and F 
marks. If low. check !or leakage and add oil up 

10 the F mark. 
Use 1 he engine oil indicated below. 

USA - -AP! service SE or belier 
ECE - - API service SO. SE or belier 
Others - AP! service SC. SD. SE or belier 

CHECK OIL QUALITY 

Check for: 
1. Oete11oration. 
2. Entry ol water. 
3 01scolora t1on or th1nn1ng. 

REPLACE OIL FIL TEA 

1. Remove the 011 hllcr with SST 
SST [09228-4401 OJ 

2 Install a new filler and tighten 11 firmly by 

hand. 

- Note -
Do not tighten with SST or a w rench. 

3. Start the engine and check for oil leakage. 
4 Stop the engine and recheck the oil level. 

Fig. 2 -13 

Fig. 2 ·15 

Fig. 2-16 

ENGINE TUNE-UP - Cooling System 

COOLING SYSTEM 
CHECK COOLAN T LEVEL 

If low. fill reservoir to FULL hne 

- Note -

2- 7 

To maintain freeze protection, use a recom· 
mended anti-freeze. 

CHECK COOLANT QUALITY 

Check for: 
I. Coolan t c leanliness. 
2. Rust or scale deposits around the radiator 

cap and filler neck. 
3 Entry of oil. 

CHECK COOLING SYSTEM PARTS 

CMck for : 
I. Damaged or deteriorated radiator and 

water hoses. 
2 Loose hose clamps. 
3. Damaged or corroded radiator core. 
4. Leakage from the water pump. radiator 

core or loose water drain cock. 

~ 5. Faulty operation of radiator cap. 
Inspect the spring 1ens1on and seating 
condil ion of lhe radiator cap vacuum 
valves. If the valve opens al a pressure 
below specification or is otherwise defec· 
tive. replace the radiator cap. 

Valve opening pressure: 
STD 0. 75 - 1 .05 kg/cm2 

(10.7 - 14.9 psi) 
Limi t 0.6 kg/cm2 

(8.6 psil 



2 - 8 ENGINE TUNE-UP Air Cleaner 

Fig. 2 -17 

Fig. 2-18 

Fig. 2-19 

Clean Clean 

Cue 

AIR CLEANER 
1 1~1 [Paper Element Type] 

CLEAN ELEMENT 

Remove 1he air cleaner 

- Note -
Use care to prevent dirt or other foreign 
motter from entering into the carburetor. 

2. Remove 1he element and blow coin· 
prossed air from 1ns1de. 

3 Replace the element with a new one 11 
to1n or excessively dirty 

VISUAL CHECK 

Check for· 
I Damaged. worn or deteriorated gaskets 
2. Damaged or worn seal washer 

INSTALL AIR CLEA NER 

1 Install the gaskets. 
2 Finger 119h1en lhe brackets 
3 A her 1nstall1ng the etement.119hton tho au 

clcane1 cap with the clips. 
4 Tigh ten 1he w 11\9 nut and brackets 

[Oil Bath Type] 

CLEAN ELEMEN T 

1 Remove the air cleaner and elemen1 
2. Clean the element and case with kerosene 

and dry them thoroughly 

ENGINE TUN E-UP - Air Cleaner, Hot Air Intake. Spark Plugs 2 9 

Fig. 2 -20 

r 
Refill 

Ce so 

Fig. 2-21 

I COLD 

Saturate 

Elemen1 

lllC Volvo 1 

INSTALL A IR CLEANER 

Refill the case up to tho 1ndrcated level 
with clean engine 011 

2 Saturate the element w11h clean engine 
otl 

3. Install the cap and clement 
4. T tQhten the air cleaner on the a11 cleaner 

suppetl 

HOT A IR INTAKE 
~ (USA, N.S.W . & 

series) 
INSPECTION 

1 Rerroove 1he a11 cleaner cap 

ECE FJ 

2. Cool the HIC volvo by blowing com· 
pressed au on 1t 

3 Check that the a11 conuol volvo closes the 
cool air passage al 1dlo 

Fig. 2-2_-'2'-----~--­
HOT ] ~ 4. 

5. 

Reinstall the air cleaner cop and warm up 
the engine. 
Check that 1ho air control valve opens the 
cool air passage al idle. 

Fig. 2-23 

Atmosphenc 
P0tl IOpenl 

J 

SPARK PLUGS 
V ISUAL CHECK 

Check for 
1. Cracks or other damage on the threads 

and insulator 
2. Electrode wear 
3. Damaged or do1e11ora1od gaskets 
4 Burnt electrode or excess carbon depos11s. 
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Fig. 2 -24 

Fig. 2·25 

ENGINE TUNE-UP - Spark Plugs. High Tension Cord 

CLEAN SPARK PLUGS 

~ 1 . Do no1 use 1he spark plug c leaner any 
longer than necessary. 

2. Thoroughly blow o ll the cleaning com­
pound and carbon on the threads w11h 
compressed au 

3. Clean o fl the dirt from the outer surface of 
insulator and threads. 

ADJUST SPARK PLUG GAP 

Check each plug gap with a spark ptug gap 
gauge. If necessary. adjust by bending the 
pro1rud1ng (outer) elecirode. 

Spark plug gap: 0.8 mm 
(0.031 in.l 

HIGH TENSION CORD 
& CHECK RESISTAN CE 

- Note -
When pul ling the cord off the spark plug, 
always grip the end of the cord. 

Fig. 2·27 __________ _ 

._.'I,. l ~ Check the cord resistance . 
Resistance : 

less than 25 k C! per cord 

Fig, 2 ·28 

Fig. 2-29 

Fig. 2-30 

Oirty, Corr·os.ion. Burntng 

Spring Action 

Air Ga.P 

Rubbing Block Gap 

ENGINE TUNE-UP Distributor 2 11 
DISTRIBUTOR 
CHECK DISTRIBUTOR CAP 

Clean 111e distributor cap and check 1he cap 
and rotor for: 
I. Cracks. damage. corrosion. burning or clir· 

ty cord hole. 
2 Burn! electrode terminal. 
3 Weak center piece spring ac11on. 

ADJUST GAP 

1 ~ 1 Adjust the air gap. (USA) 
Air gap: 0.2 - 0 .4 mm 

(0 .008 - 0.016 in.) 

Ad1us1 the rubbing block gap. (Others) 
Rubbing block gap: 

0.3 mm 
(0.012 In. ) 

CHECK GOVERNOR OPERAT ION 

~ I. Turn lhe rotor c lockwise and release 1L 
The rotor should return quickly. 

2. Check the ro1or for looseness. 
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Fig. 2·32 

Fio. 2-33 

USA 

N.S.W. 

Others 

Fig. 2-34 

ENGINE TUNE-UP - Olattibu101, lgnalon Timing 

~ 3. 
S1art 1he engil\e artd di$COnneet the 
v~cuurn hoses horn the cistrib.utor. The 
timing mark should vary with the e~ine 
rpm. 

CHECK VACUUM ADVANCER 
!iiii1 OPERATION 
l.!!:J Apply vacuum to the dlaphngm and cheek 

that the vacuum advancer r11oves 1n acCOf· 
danc• with the vacuum 

IGNITION TIMING 
CHECK DWELL ANGLE (except USA) 

Using a dwelJ ang1e testM. check the dwell 
angle at tdle soeed before fd)usting tile igni· 
1ion t1mino 

nwell anole: 41• 
1r the angle does: not meet specirication. adiost 
1h0 rubbing blOCk g•P as f<llows; 

More than 42•- Decrease the gap. 
less 1he.n 4Q- - Increase the g.ap. 

I 
I 

L r 2-37 

Met'\ o" llyw1'941 7• I TOC _J 

ENGINE TUNE-UP Ignition Timing 2- 13 

CHECK IGNITION TIMING 

~ Connec1 a 1schome1cr and riming t,gllt. 

- Note -
1. Oo not keep the Ignition switch ON for 

more than 10 minutes if the engine will 
not start. 

2. As some tachometers are not compatl· 
ble with this Ignition 5ystem. it is 
recommended that you consult with the 
m•nufactur·er. 

3. NEVER allow the ignition coll terminals 
to touch groUfld as it could result In 
damage to the igniter and/or isiiltJon 
coll. 
Do not disconnect the battery when the 
engine is running. 

6. Make sure that the igniter is preper·ty 
grounded to the body. 

2. Warm tJP the engine 
3 O•$Connec1 lhe vacuum hoses from the 

d1stribu1or and plug the ends ol thEm 

6 

6 

Check the ignition 11m1ng wuh tho ~ng1ne 
idling, 

Ignition timing: 
7• BTDC/ Max. 950 rpm 
(w/ Vacuum advance cut) 

11 1l-Occssa1y, loosen the d~Strtbutor boll 
and turn lhe diS1ributor to align 1he marks 
Aocheclt the timing af1er tigh1en1rg the 
d JSll1bu1or 



2 - 14 EN GIN E TUNE-UP - Valve Clearance 

flg.~O 

fig. 2·42 
,,., 

L_ 

VALVE CLEARANCE 
ADJUSTMENT 

2 

3 

Warm up tho engine to normal operaung 

temperature 
Stop the engine and reughten the cylinder 
head bolts. the rocker suppOrt blots and 

nuts 
Tightening torque: 

Cylinder head bolts 
11 .6 - 13.6 kg·m 
(84 - 97 ft· lb) 

Rocker support l>olls and nuts 
1 O mm boll 3.0 - 4.5 kg·m 

(22 - 32 It-lb) 
8 mm bolt 2.0 - 3.0 kg·m 

116 - 21 ft-lb) 

Adiust the valve clearance. 
(I) Set the engine at idle speed. and 

check the valve clearance 

(21 

(31 

Ad1ust 11 necessary 
Valve clearance: 

Intake 0 .20 mm 
(0.008 In.I 

Exhaust 0 .36 mm 
(0.014 In.I 

Retighien the lock nuts socuroly 

after ad1ustmen1. 

Recheck the valve clearance. 

Fig. 2· 44 

Fig. 2-45 ------
Choko B1euk1• Olnph1aurn 

VTV 

5 - '5 ffCOnd• 

ENGIN E TUNE-UP - Carburetor 2 - 15 

CARBURETOR 
11!'51 CHOKE 

I Pull out the choke knob all the way and 
check to see that the choke valve is fully 
closed 

~ 2. Chock 10 soo I hat tho choko valve 1s fully 
open when tho choke knob has been 
returned 

CHOKE BREAKER (USA) 

~ 1. 
2. 

Stan the ongino. 
Disconnect 1ho vacuum hose between the 
carburetor and tho VTV al the carburetor 
side. 

3 Check that mo choke breaker hnkage 
returns quickly by sprong 1ons1on. 

Reconnect tho hose 
Check that tho choko breaker linkage rs 
pulled into lhO doaptuogm wrthon 5 - 15 
seconds niter recom1oc11119 1he hose. 
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2- 16 ENGINE TUNE-UP - Cerburator 

CHOKE BREAKER 
lii1ii\ l.FJ except General and USA) 

~ l S1art 1he engtne 
2. 01sconncct tht hOS8 from the ttwott'8 

posi\Jontr dtaphtagm ancl cheek 1ha1 the 

choko hnkago toturos 
3. Re<;onnee1 lhoO hoso to 11\e Lhrott'• p0si 

tionor Chaphrogn' end check that the 
cho\<o linkage Is putted b'I the diaphragn'\. 

- Note -
The choke bfe&ktr 1v1ttm utilizes the 
throttl• posltioner dlapl\tegm. 

fl~2~8 ~~~~~--~~~---, lii1ii\ CHOKE OPENER (USA) 
~ 1. The coo\ant tempe<atUft shOuk:f be betow 

s•c 1•1•fl 
COLD 

··.:· .. / ••• 
R.cont1ect 

HOf 

---------- --

2. Star• tho ong1M and disconnect the hOSO 
from tno chOko openf1" diaphregrn and 

fCCOnflCCl \1, 
3. Ch•Ck tl>&l 11\0 ChOke tinl<aga doos not 

movo. 

lll<lil 4 W<lh the •"II•"" w•rm ""' odlong. doocon 
U noel the ~ from the choice Q9«!Nf 

d iaplvagm and chCCl that the chOko 

hnK~O rOU>rl'IS 
5. Aeconnoct 1ho nose and chcc.k lhst tho 

chOko llnkage \s pulled bY tho chOl<o 

opcf\01 d1ophregm, 

f ig . 2-50 ----- - CHECK FUEL LEVEL l llJllil Cheek the luol lovcl whole the engone os odhng 

I 
I __ _J 

fl . 2 -51 

€ ••• · · ·-· 

Ft9. 2 62 

f ig. 2·53 

Fig. 2· 54 

ENGINE TUNE-UP Carburetor. Idle Speed Adjustment 2 17 

CHECK ACCELERATION PUM P 

11.fEI l Chod:: thl tccele1a11on pump ooerauon 
Casohne should shOOt ou1 w11h toa ffom 
the Jfi1 when 1hc thro10e vatve 15 opened. 

2 Cheek ow thro111e valve opening. TM 
1hro1tlt valvo shOufcf be fully operi when 
the acco1ora1or pedal t$ fullv depressed 

Accelerotlon pump stroke: 
9.S mm 
(0.374 In.I 

IDLE SPEED &. ADJUSTMENT (USA) 
1. Ch<lck lhe fo11ow;ng otems beforehand 

(I) Al( cleaner tns1allcd 
(2) Normal operating coolan1 tern· 

pora1u10 
13) Choko fully open 
(4) A ll accessorios switched otr 
(6) A ll vocuum lines connected 
(6t Ignition 11m1ng sot corrcc11V 
<7~ Transmission in neu1rat 
{8) Fuel lovtl $h0utd be abou1 even whh 

lhl COfrec1 '8vel in 1.he s.ghl gtass 

Brea It lhe tdlo l1m1tor cap on the idfe speed 

8d1ushng wow. II one is 1ns1alled 

Ad1ust the odle speed by tum;ng too odle 
spoed 1d1us11ng screw. 

Idle •P••d: 650 ,-pm 
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ENGINE TUNE.UP - Idle Spe&d Adiustment. Idle Speed& Idle Mixture Adjustment 

Fig. 2·66 

Fig. 2·56 

SEE 

FUEL SYSTEM SECTION 

Fig. 6·163 to 6 · 175 

Fig. 2· 67 

fuei l .,..ol 

Fig. 2·58 

© 

Install a l'l.ev' li1rut1?:r cap on th& idle speed 
adjusting screw. \t one was installed. 

- Note -
For the idle mixture adjustment. the idle 
mixture adjusting screw is adjusted and 
plugged with e stetl plug by the manufac· 

turer. 
If necessary. remove the plug and follow 
th& proc&dure described In FUEL SYSTEM 

section. 

IDLE SPEED & IDLE MIX-
.&.. T URE ADJUSTMENT 

(except USA) 
1. Check ihe following items beforelland. 

(!) A ir cle3n<f ins1alled 
(2) Nofmel opera 1i11g coolant tam· 

per::uure 
(31 Choke tuly open 
(4) AU accessories $witched oH 
[5) All vacuum lioes connect&d 
(6) Ignition timir't} s&t co1i ee1ly 
m Transmission i11 oou1ral 

El 
(8) Fuel level should be about oven with 

the correct tove1 in the sight gl.ass.. 

2. 8feak lh.t1 idle I miter c.ap on 1he idle speed 
adjusting scre\v, U one ts installed. 

Fig. 2·59 

Fig. 2 ·60_ 

Fig. 2·61 

Fi • 2·62 

ENGINE TUNE· UP - Idle Speed & Idle Mixture A djustment 2 19 

EcE __ _ 

r::J 3. 

~ 
(N,S.w. & Victoria states) 
01soonnoct 1he air hose hom the ABV and 
plug the hose ond. (At system OFfl 

4, Siar 1 thP. engulQ. 
5. Set to thP. 'nax1n1um speed by turning the 

tdle m1x1u1~ ad1usung screw w 1:h SST 
(ECE) or ti screwdriver (othersl. 
SST [09243·000201 

~ 6. Sot to lhe idle mixture spQO(I by turning 
~ the 1dkt s1>eed a<11vs11ng screv,. 

Idle mix ture speed: 690 rpm 

- Note -
Before moving to the next step. continue 
adju8t'fnents 6 and 6 above. until th• max · 
imum speed w ill not rise any further no 
matter how much the IDLE MIXTURE 
ADJUSTING SCREW is adjusted. 

~ 7 Set to the id!e speed by sc.-ew1ng in the 
idle mixture adjusung scre\v with SST 
iECE) or o screw driver (others). 
SST[09243.00020l 

Idle speed: 660 rp1n 

- Note -
This is the LEAN DROP MEiHOO ti>r set• 
ting idle speed and m;)[ture. 



ldlo Spoed & Idle Ml•turo Adlustmont. 

2-20 ENGINE TUNE ·UP Fast Idle Speed Adjustment 

Fig. 2·63 

--- -
I 

_J 
Fig. 2 ·64 --------- ·-, 

{NS W & Voetorie states\ 
Roc:onr'IOCt Iha air hOSe to the ASV 
lnstoll 1 new hn11er cap on me tdte speed 
adtusttng scrrt. 1f one was 1nstaUed 

- Nott -
After comptetln9 1c1!iustment. per·form a 
•O•d t••t to m•k• certAln enoine perfOJ· 
m1t1c• h•• not c hanged. 

FAST IDLE SPEED & ADJUSTMENT (USA) 
1 Warm up the engine and then s top 1l. 

'J. Remove the a11 cleaner cover. 
3 Fully pull out tile chOke knob 

Fig. 2 ·67 

r 

Fig. 2· 68 ·-

f ig. 2·~66::_ _________ _ 

·~(· 
l l••l 4 

01,coonec1 lhe vKuum hOses from the 
d1stribu1or Jnd plvg lhe hose ends 
Naeuun1 od\aocor OFF) 

.. .. 
: • Plug 
I • 

I 
I 

I 
I 

fig. 2-70 

O:sconnect tho vecuum M:$El'.$ :fom pot t S r 
of tho VCV °' EVAP. and EGR valve. and 
plug the ho>e end• .....,_"!' 
IEVAP svsum ono EGR sv>t••" Off) 

ENGINE TUNE-UP - Festldle Speed Adjustment 2-21 

I~ I 6 AdJUSt the fast idle speed by turring lhe 
~ I fost Kite adJUBhng screw 

Fut Idle opoed: 1 .800 rpm 
7 Whon lho chOte knob tS pushed '" all the 

way, 1he engine speed should return 10 
kilo speed 

8 Ae1M1at1 1he ew cleaner cover 

FAST IDLE SPEED 
ADJUSTMENT (Others) 
1, Woun up lho engine and Chen s tep il 
"J Aomovo 1he oh cteaner oover. 
3. Fvttv pull ou1 tha chOke kflOb. 

(NS W & Victor.o stotesl 
(1) Pinch shut tile vacuum hoSE 10 the 

chorcool conlster {EVAP system 
OFF) 

121 OIK.Of'toec.1 1he waocuum ltOt& ffom 

lho EGR valve and plug ""' hose 
end ICGR system OFF) 



2-22 ENGINE T UNE-UP - FostldleSPHdAd1usonen~ ThfottloP0$11io""' 

f ig. 2·71 i-""'-=--;..;.._-----------, 
J 
I 

I 
I 
I 
I 
I 

~s1 I 

f ll!;._2 ·7!_ ___ _ 

- -- __ _ _ .J 

--- --- , 
J 
I 
J 

I 
I 
I 
I 

---- - - --- _J 

Fig. 2 ·74 
- ---- -

------· 

5. Open tho cho'8 va1ve w1Jh a screwdlwer 
and statl the cnguie 

b AOJUSI UM: fd>I l(fl_: .1pcod by 1urn11'9 lhe 

las1 tdlc ad1usi.ng screw. 
Fast idle speed: 1 ,800 rpm 

7. When the ct\o4(e knob l.S oushed "'au 100 
wov. tho engine: spoed shou\d re1u1 n to 
Idle SPH<1 

8 (N.$.W & Viclon• SIOIGsl 
Release 1ne pnltbed hQse and rccof'u\cct 
the vacuum hose 10 tl'le EGR valve 

9 Reinstall the tu1 cteanor eovo• , 

THROTTLE POSITIONER 
IU"51 (Australia & ECE FJ series) 

CHECK THROTTLE POSITIONER OPE· 
RATION 

1 Warm up 1.he trg1ne 
2 Check the idk> sr>eed ond ad1us1 it ncces~ 

WV 
3 Ctieck niat 1na 1h1v1t1e po,,111onic1 ~e. 

1oteas.c.o 01 idle. 

~ 4. 01sconrKtC1 the ... acuum hose trom the 
1hrot1lo positioner diop11ragm and ptug 
1he nose end 

5 Race the engine and 1hcn re1ea10 the 
accelerator pe(,ol 

6. At th•• umo. 1he 1hto1uc oos1tvoner ad 
josting screw should tHriko the throttle 
lever so 1ha1 the engine runs laster than 
idle RPM (Thro11tc pos1tion.er •s set) 

Fig. 2.75 

Fig . 2· 76 

...__ --

I 

L 

ENGINE TUNE-UP - Throllle Positioner. Comj)<ession Pressure 2 - 23 

~ ~ CHECK THROTTLE POSITIONER SET-& TING SPEED 

l (NS W & Vicloroo s1a1eo) 
(1) Pinch shul the vacuum hose 10 1hc 

charcoal conis101. IEVAP syste in 
Orfl 

fhf"otll• Poaiboo o, 
Adiu1 1~ sc,.w 

El 

3 

4 

{2) Disconnect the Y<lCUUM hose from 
l he (GR valve and 1>lu9 lf'le hose 
end IEGR svs1em Off) 

W11h lhe 1hro1tte pos11ioner scL ctieck lhe 
engine spoed 

Throttle po1ltJoner totting 1Pff'd·: 
N.S. W. & Victor le ttates 

1.200 rpm 
Otha-rs 1.000 rpm 

I f no1 a1 spociticd speed. adjus1 wllh tho 
1hro11'8 pos1tt0ner adjusting SetO\v. 
Reroo.5e the p1ncne<1 tK>so ano rtcunn11el 
the vocuum hoses 10 the proper loca1ions. 

• El COMPRESSION PRESSURE 
~ •• 1 Warm vp lho cnglr\fl 

2 Remove all spark plugs. 
3. 015Co nnecr the high IE1ns1on cord from the 

ignition co11 to cut ofl tho seeoni:t.ery cir· 
eu11 



J 

2 24 ENGINE TUNE· UP - Compre••ion Pre•sure 

Fig. 2·79 lllsert a oomp<ession gauge 1n10 lhe spark 
plug hOle an.d folly open the thcoute valve. 
Wh1•e cranl(lflQ the engine. rr.easure the 
comp;res.s10l'I pressure. 

Compression pressure 
lat 250 rpm}: 

STD More than 10.6 kg/cm" 
(1 4 9 psi! 

limit 8.0 kt/cm' 
(114 psil 

Pressure diff etence between each 
cyllndor: Les5 than 1 .0 kg/cm" 

11 4 psi! 

- Note -
Atwev• use a futty chaeged battery. 

ENGINE SERVICE 

Page 

CUTAWAY VIEW 3-2 
CYLINDER HEAD .............. ................ ... ... 3-4 
TIMING GEAR ..................... .................... 3-21 
CYLINDER BLOCK ................................... 3-32 



3-2 ENGINE SERVICE Cu1awayView 
ENGINE SERVICE Cutaway Vlew 3-3 

CUTAWAY VIEW 
Fig. 3·2 

Fig. 3·1 
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Fi . 3. 3 

ENGINE SERVICE - Cylinder Hoatl 

CYLIN DER HEAD 
OISASSEM BL Y 

Disassemble the parts 111 the numerical 01de1 
shown in the figure 

14.---~ 
• 

I 13-- t!.. 
F,g 3 -4 ~ 

8 

7---./ 

6----"' 

,, 
I Wolet Ofain Ptug 

2 uhou<1Popo 

3 O•COOllfHoH 
d F ... Pope 

5 Art tn,ec:t.on ~nitold 

6 Vtc:uum Pipe, 

7 Wtltf Outlet ·~ing 

8 AltliNlOf 

9 EGR Votve 

10 
II 
12 

13 

.. 
• 

14 

15 

16 

17 

18 

lnst01or-

£GR Cooler 

... ,.,old 
$pa<~ Plug 

1--- 1 8 F,g 3-9 
3-10 

Cyln:H:1 Head Covet 

Rocle• Arm Asse<nblV ,...,.Rod 
Cv'!nder Held & Gask.e1 

Valve & Sp<mg 

IS. 6. 8, 9. II USA.. N S W &- Victor~ states fJ ser..es) 

Fig. 3·6 

Fig. 3 ·6 

Fig. 3 · 7 

1 6 10 6 

6 9 13 14 

1' 

2 

4 

ENGINE SERVICE Cylindor Hoad 3 5 

Remove 1he plug cords by carelu lly pulling on 
the rubber boo1s 

Loosen each 1ocker support boll a h11le a1 a 
ume on the sequence shown 111 1ho foguro 

.&. Keep the push rods on cor1oc1 or der 

Loosen each cyhnder head bolt a h11le at o 
ume 1n lhe sequence shown 1n the figure 
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Fig. 3-10 

I 

ENGINE SERVICE - Cylinder Hood 

. I r::1 
~ 

- --SST 

II 1he cylinder head is d11f1cul1 10 hfl off. pry 
woih a screwdrover be1ween 1he head and 
block. 

Remove 1he valves arid sprongs w11h SST 
SST lo9202·430t2) 

& Arrango 1he valves in correc1 order. 

3 

Fig. 3-11 

Fig. 3 ·12 

Fig. 3 ·13 

Fig. 3 ·14 

ENGINE SERVICE - Cylinder Head 

INSPECTION & REPAIR 

Cylinder Head 

3 - 7 

I Clean 1he combusuon chamber and 
remove any gaske1 ma1oroal from lhO 
manifold and hoad surface 
Check lhe cylonder head lor cracks or 
excessively burnt valve surfaces 

Usmg a prec1s1on siraoght edge and 1h1ck 
ness gauge. check the cylinder hoad 
under surface and manifold mounting sur· 
face for warpage. 

If warpage exceeds 1hc lon111. corrcc1 11 by 
machining. or replace lhe head 

Cylinder head surface worpoge : 
Limit 0.15 mm 

(0.0059 In.) 
Manifold nlounting surface wnr· 
page: 

Limit 0.10 mm 
(0.0039 in.) 

Maximunl reface: 
Limit 0 .20 mm 

(0.0079 In.I 

Clean 1he cyhnder block upper surface 
Check the cyhndor block (Refer Fog 3· 107 
10 3·111) 



3 8 

Fig. 3-16 

Fig. 3 -16 

Fig. 3-17 

Fig. 3 ·18 

+ 

ENGIN E SERVICE - Cylinder Head 

c 
, . 

Valve & Guide 
1 Clean and cheek 1he valves tor wear 

scores and bending. 

Check the valve s1em-10-valvo gu1do 
clearance 
(1) lnser1 the valve siem 1n10 1ho guide 
(2) Move the valve back and lor1h and 

cheek the clearance as shown m 1he 
figure 

Fig. 3 ·19 

SST ,, 
' 

Fig. 3-20 

~ 3 Measure 1he valve s1em 011 clearance Elo1h intake and exhaust 

(I) Moasure 1he inside diameter ol lhe 
valve guide a1 several placos 

Guide inside di&nleter: 
8.01 - 8.03 mm 
10.3 154 - 0 .3 161 in.) 

12) Measure the valve stem d1ame1er 
Stem diameter: 

IN 7.970 - 7.986 mm 
(0.3138 - 0.3144 lnJ 

Cylinder head bore 

14.000 - 14 018 mm 
(05512 - 0.5519 m) 

Over 14.018 mm 
105519 rnJ 

EX 7.960 - 7 .976 mm Fig. 3 ·21 
I0.3134 - 0.3140 inJ ----

13) Calculate lhe valve s10m 011 clca 
ranee. 
Stenl oil clearance: 

- Note -

STD IN 0.03 - 0.06 mm 
(0 .0012 - 0.0024 lnJ 

EX 0.04 - 0 .07 mm 
10.0016 - 0 .0028 inJ 

Limit IN 0.10 mm (0.0039 lnl 
EX 0.12 mm (0.0047 lnJ 

Measure at several places and use thf 
maximum wear for calculation. 

-
Guido bushu1g 

Use STD 

·-
Use O/S 005 

59 min 
(2 32 1nl 

EN GINE SERVICE - CylindorHoad 3- 9 

II the orl clearance exceeds tho hmn. rep­
lace both the valve and guide 
(1) Usrng SST. drrvo out lhe valve gurde 

lrom the 1op end 1oward tho com· 
bustron chamber 

12) 

(3) 

{4) 

SST (0920 I ·600 I ii 

Measure lho cyl1ndo1 head bore for 
the valve guide bush111g 

Selec1 a busl1ing. 
II 1he cyltnder head bore is more 
1han 14018 m1TI (0.5519.n), ma· 
chine the bore 10 the following 
dimension 
Rebored cylinder head bore di· 
mens ion: 

14.050 - 14.068 mm 
(0.5531 - 0.6639 in.I 

(5) 01lloren1 bushings ore used for 1hc 
intake and cxhaus1 



3-10 ENGIN E SERVICE CyfinderHead 

Fig. 3·22 ,, 
\~~ ,..,..ssr 

Fig. 3-23 

-

Fig. 3 -24 

Fig. 3 · 26 

(6) 

(7) 

Or 1ve 1n a new valve guide un1tl 
ols up pro1ects from the top ol the 
cylinder head by tho spccofted 

length 
Protrusion from cylinder 

head: 17.5 mm 
{0.689 In.) 

Using a reamer. ream tho valve 
guide to obtain the specihed cloa· 

ranee 
Oil clearance: 

STD 
IN 0 .03 - 0 .06 mm 

{0.0012 - 0 .0024 In.) 
EX 0.04 - 0.07 mm 

10.0016 - 0.0028 In.I 

Aotoce 1ho valve seaung face w 11h a volve 
re lacer 

Valve face angle: 45.5° 

Cl\Ock tho valve head margon thickness 
M argin thickness: 

Limit IN 0.8 mm 
(0.031 In.) 

EX 1 .0 mm 
(0.039 In.) 

Fig. 3-26 

Fig, 3-27 ... 

Fig. 3-29 

l IN j 4 """ ooss ••• 
EX lo7o3f'1n1 

ENGIN E SERVICE - Cylinder Head 3 11 

Check the valve stem 11p 
Resurlaco the valve stem llP wr1h o valve 
grrnder 11 necessary 

Stem tip resurfac ing: 
l imit 0.5 mm 

(0.020 In.) 
Overall length: 

limit IN 124.3 mm 
(4.894 In.) 

EX 124.G mm 
(4.902 In.I 

Valve Seat 
1 Check rhe posr11on ol thO valve comact 

v11th the seat Coar rhe valve face woth 
prussoan blue or red lead Locate lhe con· 
1act P<>inl on lhe valve by ro101ong lhe 
valve aga1nsl tho sca1 

2 

& 3 

Contact width: 
IN 1.4 mm 

(0.055 In.) 
EX 1.7 mm 

(0.067 In.) 
Contact position : 

Middle ol valve l ace 
Resurface rho valve sea1 w 11h a ~5° culler. 

Correct 1he sea1 pos11oon 
I 11 If rhe seat pos11oon 1s 100 h19 h. use a 

45° and 65° cu1101s In 1he orde1 111d1· 
ca1ed 
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Fig . 3 ·30 

Fig. 3·31 

Fig. 3·32 

•.,,-
Fig. 3.33 

ENGINE SERVICE - Cylinder Head 

IN 14mm 
IO~S 11•1 

EX 1o1 """ 067 .. 1 

J 

• 
" 

·~ 
,_ 

~ 

&4 

(2) If 1he seat POS111on os too low. use a 
45° and 30° cutters m the order ondo· 
ca1ed 

(31 Check 1he valve conccn1nc11y 
Lightly coa1 1he seal w11h pruss1an 
blue 
lns1all 1he valve and ro1a1e II blue 
appears 360° around the face. 1he 
valve stem and face are concentric 
II not. <eplace the valve. 

/\her correc11on. the valve and vnlve se~11 

should be lappod hghlly with a l9pp1ng 
compound 

~ Valve Spring 
~ 1 Check 1he squareness of the valve sp11ng 

v111h a square 
Squareness: 

Limit 1.8 mm 
10.071 in.} 

Fig . 3 .34 

Fig. 3 ·35 

I 

Fig. 3·36 

( 

-
Fig. 3.37 

ENGINE SERVICE - Cylinder Head 3- 13 

Measure the spring free leng th Replace 
any spring that does not mee1 spec1fica · 
t1on. 

Free length: 61 .6 mm 
(2.028 in.I 

Usong a spnng tes1er. measure lhe 1enst0n 
ol each spring at the specofoed ms1allcd 
length 
Replace any spring 1ha1 does no1 meet 
spec1hcat1on 

Installed length: 43.0 mm 
(1 .693 In.I 

Installed load: 
STD 32.5 kg 

(71.6 lbl 
Limit 27 kg 

(59.6 lbl 

Rocker Arm & Shaft 
1 Check the rocker arm 10 shall clearance II 

worn excessively. disassemble and chock 

.&. 2 
Arrange the rocker shah and rocker sup· 
POrL 



3 - 14 

Fig. 3.39 

Fig. 3 .39 

Fig. 3 -40 

Fig. 3· 41 

ENGINE SERVICE CylinderHead 

[i}] 3 

l& 6. 

J 
.,, & 6 

No 4 -~._, 
Support i~Od 

Hole 

Moasure the clearance woth a doal 1nd1· 
cator and outside micrometer If the clo· 
orance exceeds the hmot, replace the 
rocker arm and/or shalt 

Oil clearance: 
STD 0.018 - 0.043 mm 

(0.0007 - 0 .0017 in.I 
Limit 0.08 mm 

(0.0031 in.I 

ChOck the contact surface. 

II only a light 11dged wear. correct the 
volvo con tacting surlace of the 1ocko1 arm 
with o valve refacer and 011 stone 

Assemble the rocker arms. suppcrts and 
shal t aligning the 011 hole or tho shalt w11h 
that ol No.4 support 

r---.-"tl",_,_.., -·-.. -··-· - Noto -
Thoro are two types of rocker arms. 

ENGINE SERVICE - CyllndorHeed 3-15 

Fig. 3·42 

Fig. 3-43 

IN • I ' ' ,,;::-- & 
':ffih ·•&i t ;t\··-~·~#11.,... >· --

• 

Fig. 3-4 4 

Manifold 
Using a straight edge and lhrckness gauge. 
check the cylinder head contacting surfaces 
for warpage 
Replace the manifold of ti exceeds the hmot 

Installing surface worpage : 
Limit IN & EX 0.5 mm 

(0 .020 In.) 

- Note -
Measure at three pieces as shown In the 
figure. 

Heat Control Valve 
I. Check me bi·motal coil lor cracks or 

damage. 
2 Check tho control valve lor delorma11on 
3 Make sure that the con1101 shah rotates 

smoothly 



3 16 ENGINE SERVICE - Cylinder Head 

Fig . 3 .45 

6---~ 

11 

12----' 

13------' 

10 

8 
Votve & SPt"'9 

2. Cylinder He6d & Gasktt 

3 Push Rod 

4 ftocktr Arm A11embt'( 

5. Cytlndt1 Head Cover 

6. Spark Ptuo 

7. Mar\lfold 

8. EGA Coo,or 

9. ln1u21tor 

ASSEMBLY 
Assemble lhe pa11s 1n the numc11cal ordet 
shown "' lhe figure 

10 

1 t 

12 

13 

14 

16 

16 

17 

18 

1----1 Fig 3-46 

3
1
•& 

17 

EGR V.ivt 
A11tma\Or 

Water Outlet HoustnQ 

Vtcuurn Ptpe 

Ail lnjec:hon Manifold 

Fuet Pipe 

Otl Coolef Hose 

Exh1u11 Pipe 

Woler Or11n Ptug 

18. 10. 11. 13. 14 USA. N s.W & Victoria states FJ 1er1es) 

Fig. 3-46 

Fig. 3-47 

Fig. 3-49 

ENGINE SERVICE - Cylinder Head 3 - 17 

J& 

Coat the valve s1oms with engine oil 
Install the sp<1ng seat end 011 seal with SST 
SST [09201 -310 101 

Drive in distance: 

- Note -

9 .8 - 10.2 mm 
(0.386 - 0.402 in.) 

1. A new oil seol should be used when­
ever the valve Is disassembled. 

2. Coat the oil seal lip with engine oil. 

Compress the valve sp11n9 with SST and inseri 
the sp11n9 reia1nor locks 
SST 109202-1130121 

Ai1cr 1ns1al ling tho sp1111gs. hghlly 1ap 1he 
stem ands and allow the springs 10 se1t1c 
dow n snugly 

l~I Clean ou1 the bolt holes w11h comp1esscd air 



3 18 ENGINE SERVICE - Cylinder Head 

Fig. 3-60 

Fig. 3-61 

1 3 1 1 2 6 

Fig. 3 -63 

lns1all a now gaske1 as sh0w11 '" 1ho llguro. 

Apply a hghl coa1 ol cng111c 011 on the bolt 
threads and under the boll head before install 

"'9 the bolls. 

Tighten each cylinder head boll a 111110 at a 
11rne 1n the sequence show n 1n 1he Hguro 

~ T1gh1en the cyhnder head bolls to spec1ltlld 

~ torque 
Tightening torque: 

11 .6 - 13.5 kg ·m 
(84 - 97 f t -lb) 

Fig. 3-64 

Fig. 3·66 

Fig. 3-66 

Fig. 3-57 

Froot ..... 

EX IN IN EX 

--

·'.~ 

IN EX 

ENGINE SERVICE - Cylinder Hood 3 - 19 

T1gh1Cn each 1ocker suppo11 boll a 111110 01 a 
tirfle 1n lho sequence shown in the l1guro 

- Note -
Do not keep the valve push rods apart from 
the adjusting screws whllo t ightening tho 
bolts. 

Tighten the valve rockc1 SUPPOrt bolts 10 
specified 1orque 

Tightening torque : 

10 """ bolt 3.0 - 4.6 kg-m 
(22 - 32 ft· lbl 

8 mm bolt 2.0 - 3.0 kg·m 
(16 - 21 ft-lb) 

Temperanly adjust the valve clearance. 
1 Set No I cylinder 10 TDC/compression 

Align lho mark (groove) w11h the pointer 
The d1SUtbutor rotor should face as 
shown 

Ad1ust tho valve clearance 
The valve clearance 1s measured between 
lhe valve s1cm and rocker arm ad1us1in9 
screw. 
Adjus1 only 1he valves Indicated by 
arrows 

Valve clearance (hod : 
IN 0.20 mm 

(0.008 In.) 
ex 0.35 mm 

(0.014 in.I 
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Fig. 3 -68 

Fig. 3 .59 

ffOf\t ...... 

EX IN EX IN ~ 

Rotale the crankshah 360°. 

AdJUSl lhe remaining valves indicated by 
arrows 

Ti9h1en each manifold bb ll and nut a l illie al a 
ume lO lhe specified 1orque in lhe sequence 
shown in lhe fig ure. 

Tightening torque : 3.9 - 5.1 kg·m 
(29 - 36 ft· lb) 

Fi . 3 ·61 

5 

I. 

2. 
3. 
4. 

5. 

6 Fig. 3 ·64 7 

01stributor 

Fuel Pump 

Valve lifter Cover 

Valve Liher 
Cooling Fan & Drive Beu 

EN GINE SERVICE - Timing Gear 3 21 

TIM ING GEAR 
DISASSEMBLY 

Disassemble lhe pans in lhe numerical order 
show" in the figure. 

2 4 Fig. 3 ·63 

8 Fig, 3-65 9 Fig. 3 -67 
3-66 3-68 

6. Crank$haft PulLov 

7. Timing Gear Cove1 

8. Catnshoh & Timing Gear 

9. Crankshafl Timing Gear 
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Fig. 3-62 

Fig. 3·63 

I 

Fig. 3 ·66 

ENGINE SERVICE - Timing Gear 

Matk on llywhool: TDC 

Before smrung work. set No I cylinder piston 
to TDC/compression 

.&. Koop tM valve lifters on correct order 

ti. 

Pull ou1 tho crankshaft pulley w ith SST 
SST 1092 13 60016) 

Chock 1ho tomong gear backlash on sovoral 
places 

Bncklnsh: 
STD 0 .06 - 0 .12 mm 

(0.0020 - 0.004 7 In .I 
Limit 0.2 mm 

(0.008 in.) 

Fig. 3-66 

ENGINE SERVICE - Timing Gear 3-23 

Align the matchmarks. remove the two retain· 
ing bolts of the camshaft thrust plate. and pull 
out the camshaft 

- Note -
When removing tho camshaft, take care 
not to damage the camshaft bearing. 

Remove the pulley key from tho cronkshaft 
before removing the cranksha ft 11mong gear. 

Pu ll out 1hc crankshaft llfnmg gear with SST 
SST (092 t 3-600 l 6) 
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Fig. 3·6g 

' 
Fig. 3·70 

Fig. 3.71 

Fig. 3:E__ 

INSPECTION & REPAIR 

Volve Lifter 
Check tho hfters and liher bores for wear or 
damage. 
Measure the oil clearance. 

Oil clearance: 
STD 0 .019 - 0.076 mm 

(0.0007 - 0.0030 in.I 
Limit 0.1 mm 

I0.004 In.I 

- Note -
If the oil clearance exceeds lhe flmil, i t 
should be replaced with a lifter of 0 /S 0.05 
to ob talr\ proper clearance. 

Timing Gears 
Check for cracks. wear and chrpped toelh. 
fl damaged. replace tho camshah t1m1ng gear 

Camshaft 
Check the cam a11d journal for cracks or 
wear 
II damaged, replace the camshaft. 

Check the camshaft for runout Replace 
the camshah 11 11 exceeds the limit 

Circle runout : 
Limit 0.16 mm 

(0.0059 In.) 

Fig. 3-73 

Fig. 3.74 

Fig. 3-75 

c 

Fig. 3-76 

_J 

ENGINE SERVICE Timing Gear 3 25 

Measure the camshaft thrust clearance If 
it oxcoeds tho limit, replace the thrust 
plale 

Thrust clearance: 
STD 0.200 - 0.262 mm 

(0.0079 - 0.0103 In.I 
Limit 0.3 mm 

I0.012 in.I 

Roplace the thrust plate 
(I I Take out snap nng 
121 Usrng a pross and a 23 mm socket 

wronch, press ou t the 11mong gear 
from the camshalt 

(3) 

(4) 

Assemble tho thrust plate and goer 
1n tho manner shown. 

Using a pross and SST, press on tho 
timing gear and lock it w11h a now 
snap ring 
SST 1092 14 600101 

I 
I 

I 

I 

I 

I 

I 
I 
I 



3 - 26 ENGINE SERVICE - Timing Gear 

Fig. 3 ·77 

Fig. 3-78 

~-

Fig. 3 ·.;_79.:_ ________ _ 

Fig. 3 ·80 

~ 5 

) ~ 6. 

l ~ 

Measure 1he cam lobe he19h1 
Cam height: 

Limit IN 38.0 mm 
11 .496 in.I 

EX 37.9 mm 
(1 .492 In.) 

Measure 1he 1ournal oil clearance 
(1) Measure lhe camshah 1ournal d1a· 

me1er 
Journol diameter: 

No. 1 47.955 - 47.976 mm 
(1.8880 - 1 .0888 in.) 

No.2 46.455 - 46.476 mm 
(1.8289 - 1.8297 in.l 

No.3 44.955 - 44.976 mm 
(1. 7699 - 1. 7707 In.I 

No.4 43.455 - 43,476 mm 
f1.7108 - 1.7116 In.I 

(2} Moasuro Iha bearing inner d1amo1er. 
referring 10 CYLINDER BLOCK sec· 
11on (Refer Figs 3-143 10 3 140.l 

Oil clearance: 
STD 0 .025 - 0 .075 mm 

(0.0010 - 0 .0030 in.I 
Llmll 0.1 mm 

(0 .004 in.) 

r=J Crankshaft Front Oil Seal 
~ 1 Check tor woar or damage 

2. Reploco 1ho 011 seal. 
( 1) Remove lhe oil seal wnh a screw· 

d11vor 

fig. 3 -81 

fig, 3·82 

ENGINE SERVICE - Timing Gear 3 - 27 

(2) lnsiall a now 011 seal w11h SST 
SST [09515-35010) 

- Note -
1. Drive in tho oil soal until it Is about 

even with tho t iming gear cover. 
2. Be careful not to drive it in slant wise. 

After droving 1n lhC seal. hghlly coa1 lho 
seal hp wnh MP grease 
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Fig. 3·83 

5 

Fig. 3.93 

" Ct•nkthoh Timing Gee1 

2.. C1msh.ah & Timing Gear 
3 T 1mmg Gear Cover 
4 CrrisNft Pulley 

5 Coot.og F•n & Dttve Bet! 

ASSEMBLY 

Assemble tho pans on the numerical order 
shown on 1ho foguro 

8 6 

2 Fig 3·86 1 Fig. 3-84 
3!88 3-85 

6 Vl'llv{l Ufto1 
7 VAivo llfler Cover 
8 fuel Pump 

9 011tubuuw 

Fig. 3-86 

Fig. 3 ·87 

ENGINE SERVICE - Timing Gear 3 - 29 

'f~,,_ r::J Drive on the crankshaft 11mong gear woth SST 
~.-~ ~ SST [09214-600101 

'< I 

&. Set No.6 cylinder piston to TDC/comprossoon 

Align the matclwnnrks and l igh ten 1ho cam· 
shah thrust plate 

Tightening torque : 1.0 - 1 .6 kg· m 
(8 - 11 fHb) 

- Note -
At this time. No. 6 cylinder should be at 
TDC/compression. 

Check 1he tomong gear backlash on several 
places 

Backlash: 
STD O.OG - 0.12 mm 

to.oo:w - 0.004 7 In.I 
limit 0 .2 mm 

(0.008 in.) 
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Fig. 3 -88 

Fig. 3-89 

Fig. 3 ·90 

Fig. 3·91 

ENGINE SERVICE - Tlmirig Gear 

Fig 3-92 11 the 011 noZZlo was removed. screw on an ,; / ~ 
stake the plate al two places. 
The 011 hole should bo faced as shown In th 
figure. 

Install the 11m1ng gear cover and 
follows 
1. Ins tall each boll referring 10 the figure en( 

the following char1. 

Loca1i0n Soll Le091h loc.etton &II Leng1h 
rnm f1nl mmt1n) 

A 261>98AI w/o o~ Coolor 
8 121>4721 8 l>315l 
c 8 1)3151 E 

w/ 0.1 CoolOI 
D 18 «>8301 161)8301 

- Note -
Apply liquid seo lor onto the bolt threads Of 

'~
. _u .~> ¥ E1 ® · 
~ '1

1 
,,J. 2. Fonger 11ghlon all bolls. 

~._T;· 

( 

SST 
/ 

...... . 

Drive on the pulley with SST to p0s1t10< 
the timing gear cover correctly 
SST {09214-60010) 

( 

Fig. 3·94 

SEE 

IGNITION SYSTEM DI STRIBUTOR 

INSTALLATION SECTION 

Figs. 8-79 to 8 -86 

OR 

Figs. 8-87 to 8 ·93 

ENGINE SERVICE - Timing Gear 3-31 

Aller 1ns1alhng the pulley. lighten the 
cover bolts 

Tightening torque: 
6 mm bolt 0.6 - 0.8 kg·m 

(53 - 69 ln.·lb) 
1 O mm bolt 1.6 - 2.4 kg ·m 

(12 - 1 7 ft·lb) 

Tighten the claw nuL 
Tightening torque: 

- Note -

16.0 - 20.0 kg·m 
(1 16 - 144 ft· lb) 

Apply a light coat of engine oil on the nut 
before Installing. 

lnstoll the d1s1nbu1or 
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Fi . 3-95 

9 f'i 3.99 
I 

~--'--...&.:,· 101 

1---~__..r __ 
[~C) J fi ' 

2'.---

6---J 

I 0.ICOOI« 

2 W11• Pump 
3 Input Shoh 8-•ng 
4 flywhffl 

5 f lywhffl Housing 
6 Front (nd P111e 

CYLINDER BLOCK 
DISASSEMBLY 

Disassemble lhe parts in 1he numerical ordllf 
shown 1n 1he figure 

5 

8 4 3 
7 Oit P•n 

fig. 3·98 
3-97 

8 011 Ptimp 

9 Prtton & C0nnecting Rod 

10 Crtn~s.hah Bearing Cap 
11 Crt1ok.sh1ft 

,,.--- -

Fig. 3 -97 

SST 

Fly. 3-90 

Fig. 3 -99 

'() 

ENGINE SERVICE - Cylinder Block 3 - 33 

El 

Check the 1111>u1 shah beat1ng for wear or 

damage. 
Check to see 1ha1 1here is no drag on 1he bear­
ing when 1t 1s turned 

If necessary. remove the input shah bearing 

w11h SST 
SST (09303-55010) 

Measure the connec 11ng rod 1hrus1 clearance. 
II 11 oxceeds the limn. replace tho connecting 

rod 
Thrust clearance: 

STD 0 .08 - 0 .24 mm 
t0.0031 - o .0094 in.I 

Limit 0.3 mm 
{0.012 in.) 

Place matchmarks on the cap and connocung 

rod 
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Fig. 3-100 

Fig. 3-101 

Fig. 3.102 

Fig. 3 -103 

Cover lhe rod bol ls wi1h shon pieces of hose 
10 pro1ec1 1he crankshaft from damage. 

Keep lhe pis1ons and connec11n9 rod caps in 

correct ordei. 

Measure 1he cranksha l1 1hrus1 clearance. 
If i1 exceeds lhe lim11. replace the No.3 bearing 
as a set 

Thrust clearance: 
STD 0 .06 - 0.16 mm 

(0.0024 - 0.0063 in.) 
Limit 0.3 mm 

(0.012 In.) 

Loosen each crankshah bearing bolt a l i1lle a1 
a 11n10 1n the sequence shown in the figure. 

Fig. 3-104 

"' .... . .... 

Fig. 3-105 

' I ' I /'ii 'f 
-1. I !J-\ L 

' ! D I ' \ I I 1 ( - I 

I 1 I \i 

>, 1 

ENGINE SERVICE - Cyl inder Block 3-35 

if lhe crankshaft bearing cap w i ll no1 come off, 
remove i t by raising lhe bol ts a"d prying lore 
and ah 

Keep lhe crankshah bearings and caps in cor­
rect order. 
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fig. 3-106 

Fig. 3-107 

Fig. 3 -108 

I 

Fig. 3-109 

ENGINE SERVICE - Cylinder Block 

INSPECTION & REPAIR 

Cylinder B lock 
I. Clean lhe cylinder block and check 101 

cracks or scores. 

Using a precision s1raigh1 edge and thick· 
ness gau9e. check 1 he cylinde1 block 1op. 
side surface for warpage. 

Topside surface warpage: 
Limit 

0.15 mm 
(0.0059 in.I 

Check for warpage along the ind1ca 1ed 
lines 

~ 4. Visually c heck 1he cyl1nde1 fo1 vertical 
scra1ches. If deep sc1a1ches arc presenl. 
lhe cylinder rnus1 be reborcd. 

Fig. 3-110 

A : 15 mm (0.59in) 
8 : 60 mm 12.36in} © : Thrusl Oireetion 

C : 60 01m (2.361n.l ®: Aldal Direction 

Fig. 3· 111 

Fig. 3·112 

ENGINE SERVICE - Cylinder Block 3- 37 

[fl] 6. Measure 1he cy l111de1 bore at lhc POSllion 
shown in the hgure. 

If the bore exceeds spcc1hcat1on. n must 
be rebored. 

Cyl inder bore : 
STD 94.00 - 94.05 •nm 

(3. 7008 - 3. 7027 in.) 
Wear: 

Limit 0.2 mm (0.008 un.l 
Taper and out-of-round: 

Limit 0.02 mm (0.0008 in.I 
Difference of bore limit between 
each cylinder : 

Less than 0.05 mm 
(0.0020 in.I 

If 1he wear os less 1han 0.2 mm {0.008 in I. 
use a ridge 1ea1ner to machine 1he piston 
ring ridge at the top or the cylind er 

Piston Pin & Connecting Rod 
I Try to move the pis1on back and tonh o" 

1he pis1on pin. 
If any movement is lel t. replace lhe piston 
and pin 
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Fig. 3-114 

Fig. 3-117 

1 

ENGINE SERVICE - Cylinder Block 

.. El
2. Remove the piston ring w ith a piston ring 

expander. 

r::J 3. Remove the piston p 111 bolt. 

~ 

2 

Push ou t the pis1on pin. 

Alter disassembly. arrange 1he pans m 
correct order. 

Fig. 3-118 

Fig. 3-119 

Fig. 3 · 120 

Fig . 3-121 

ENGINE SERVICE - Cylinder Block 3-39 

~ 7. 

~ 8. 

Check the pis1on pin lirness. 
Coat !he pin wuh engine oil. 
It should then be possible 10 push 1he pin 
into the pis ton hole whh thumb pressure. 

Measure the oil c learance between the 
piston and piston pin. II it exceeds 1he 
limit replace the piston and pin as a set. 

Oil clearance: 
STD 0.008 - 0.012 mm 

(0.0003 - 0 .0005 in.I 
Limit 0.07 mm 

(0.0028 in.) 

Check 1he connecting rod for bending or 
twisting. 

Bend per 100 mm (3.94 in.): 
Limi t 0.05 mm 

(0.0020 In.) 
Twist per 100 mm (3.94 in.): 

Lin1 it 0.16 n1m 
(0.0059 in.) 

Piston C learance 
I Measure tho piston diameter a 1 rig ht 

angle to the piston pin cen ter line. 
Measurernen t 1nust be made at room tam· 
perature (20°C or 68°F) 

Piston diameter : 
STD 93.96 - 94.01 mm 

(3.6992 - 3.7012 in.) 
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Fig. 3 -122 

] f: 
Fig. 3 · 123 

I 

~ 
'·· .: 
0 

-
Fig. 3· 124 

Fig. 3 · 126 

r 

Measure 1he cylinder bore and sub1rac1 
the piston measurmen1 If clearance 
exceeds spccihca11on. replace 1hc P•SIOI\ 

Piston oil clearance: 
STD 0.03 - 0 .05 mm 

10 .001 2 - 0.0020 in.I 

- Note -
Use the measurement where the wear is at 

maximum. 

Piston Ring 
I Measure 1he 11ng end gap 

2 

( 1l Using a p1s1on. msen 1he rmg 1n10 
1he cylinder Pos111on 11>e ring a1 1he 
tower pan ol 1he cyhnde• bOre 

(21 Measure 1he end gap. II 11 exceed! 
spec1l ica1ion. 1 he ring musl be rep 
laced. 

End gap: 
No.1 0.20 - 0 .56 mm 

(0.0079 - 0 .0220 In.I 
No.2 0 .20 - 0.58 mm 

10 .0019 - 0 .0220 in.I 

Oil 
NP 0.20 - 0.88 mm 

(0.0079 - 0.0346 in.I 
Aiken 0 .20 - 0.58 mm 

(0.0079 - 0 .0220 in.I 

Measure 1he 11ng groove clearance II 
exceeds spec1hca11on. replace lhe rir; 

and/or pis1on. 
Ring groove clearance: 

STD No.1 0.03 - 0.07 mm 
(0.0012 - 0 .0028 i• 

No.2 0.02 - 0 .06 mm 
(0.0008 - 0 .0024 i• 

Oil N .S.W 
0.03 - 0 .07 mm 
(0.0012 - 0.0028 i• 

Others 
0.04 - 0.19 mm 
(0.0016 - 0 .0075 i• 

Fig. 3· 126 

fig. 3 -127 
I 

Fig. 3·128 

---r - -1 

Fig. 3·129 

ENGINE SERVICE Cylinder Block 3 - 41 

Crankshaft Pin & Bearing 
I Check 1he bea11ngs for flaking or sco11119 

If bea11ngs are damaged. replace lhOrn. 

Measure 1he crank pm d1amo1or 
If wear 1s excessive. 1he crankshah musl 
be reground or replaced 

Crank pin diameter: 
STD 53.98 - 54.00 mm 

(2. 1 252 - 2. 1 260 In.I 
Taper and out-of-round: 

- Note -

Limit 0 .01 mm 
I0.0004 in.I 

Measure A and B diameters In two places. 

Measure 1he crank pin oi l clearance 
1. Clean 1he cranksha ft pin. rod. cap and 

bearing. 

Lay a swp of ptas11gage across 1he pin 
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Fig. 3·130 

Fig. 3 · 131 

Fig. 3 ·132 

'f Notch 

~ 

A• A' 

B B' 
B • B' 

4 

T1ghlen the cap nuts 10 spec1f1ed 101quo 
Tightening torque: 

4 .8 - 7 .6 kg-m 
(35 - 54 ft-lb) 

Loosen 1 ho cap nu 1s. 

- Noto -
Do not turn the connecting rod. 

Measure 1he plas1igauge al 11s w1des1 
point 
If clearance is no1 within specihcallOI\ 
replace 1he bearings. 

Soaring oil clearance: 
STD 0.02 - 0.06 mm 

10.0008 - o.0024 in.I 
Limit 0.1 mm 

(0.004 in.I 
U/S bearing size : 

U/S 0.05, 0.25. 0 .60 

Assemble The Piston & Connecting 
Rod 
1 Align the notch on 1he piston w11h the 011 

hole of the connecung rod 

Center the piston pin in the p1s1on. and 
p0s111on 1he connecimg rod 1n tho COJ1tor 
of tho 1wo pis1on pin bosses. 
Tlghlen 1he pin bolt. 

Tightening torque: 
5.4 - 7 .0 kg·m 
(40 - 50 ft· lb) 

Fig . 3-136 

ENGINE SERVICE - Cylinder Block 3-43 

Rock 1he p1s1on at 11gh1 angle 10 lhe pm 
and verify th81 movement is smooth 

No t,M.,k] B 4· 
ff"" ...... 

'~ll . \ 'Y/i ~ ,,. No 2 

Install lho p1s1011 11ngs w11h a p1s1on 11ng 
expander 
Install 1wo compression 11ngs w11h 1he 
code marks fac ing upward 

):J Ex~ooer 
~ ,.. ~SldoA•~ 

0.1 
..,. IE>c•p1 NS WI j 

Fig. 3-136 
(FOf N.S W I 

[ ,# ...... 

~od•MM• 
Flg . 3 -137 

- Note -
1. For N.S.W. vohl clos, moko su"e that the 

expander coll joint Is ot tho opposite 
side of the oil ring onds when assem· 
bling. 

2. Install the oil ring with tho code mark 
facing upward. 

~ Crankshaft & Bearing 
~ 1 Check 1 he cronkshofl for ru nou 1 and if 11 

exceeds lhO lior111. 1001oco. 
Circlo runout: 

Limi t 0.1 mm 
t0.004 in.I 
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Fig. 3·138 

Fig. 3·139 

Fig. 3· 140 

Fig. 3-141 

Measure the crankshaft main 1ournal 
II wear is excessrve. the cranksholt must 
be reground or replaced 

Main journal diameter : 
STD 

No. 1 66.972 - 66.996 mm 
(2.6367 - 2.6376 in.) 

No.2 68.472 - 68.496 mm 
(2.6957 - 2.6967 In.I 

No.3 69.972 - 69.996 mm 
(2.7548 - 2.7557 In.I 

No.4 71.472 - 71 .496 Rini 

(2.8139 - 2.8148 In.I 
Teper and out-of-round: 

Limit 0 .01 mm (0.00041n.) 

- Note -
Measure A and B diameters in two places. 

3 Measure the maon iournal 011 clearance 
(11 Clean the 1ournal. cap and beaClng 

(21 Lav a strop ol plastigage across thO 
1ou1nal 

(31 T1ghton the cap bolts to spoc1foed 
101que 

- Note -

Tightening torque: 
No.1 - No.3 

12.5 - 16.0 kg ·m 
(91 - 108 ft-lb) 

No.4 10.5 - 1 3.0 kg·m 
(76 - 94 ft-lb) 

Do not turn the crankshaft. 

fig. 3-142 

1 ·~ 

Fig. 3· 143 

Fig. 3 · 144 

Fig. 3-146 

ENGINE SERVICE - Cyllndor Block 3 - 45 

(41 Measure the plast1gago at its widest 
po1n1 It clearance tS no1 w11h1n 

spec1foca11on. replace tho bearings 
Oil clearance: 

STD 0 .020 - 0 .044 mm 
(0.0008 - 0.0017 in.I 

Limit O. 1 O mrn 
(0.0039 In.I 

UIS bearing: 
0.06. 0.26, 0.60 

Camshaft Bearing 
1 Check the bearing 011 cloaral\CO 

Oil clearance: 
STD 0.026 - 0.076 mm 

10.0010 - 0.0030 in.I 
Limit 0 .1 mn1 

10.0039 in.I 

r::1 2. 

~ 
Replace the camsl1aft beorong, 
(1) Rcmovo tho camsha lt rear expan­

sion plug 

(2) Remove tho camshaft bear111gs with 
SST 
SST (09215·00010) 

(09215-00100) 

- Note -
1. Shorten the shaft of SST to proper 

length by inserting the stopper into the 
shaft hole as shown In tJ1e figure. 

2 . Remove each bearing one at a time. 
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Fig. 3-146 

Fig. 3-149 

ENGINE SERVICE - Cylinder Block 

13) When installing the bearings, ahgn 
the bearing oil holes woth those OI 

the cyhnde< block. 

(4) Install new bearings w 11h SST 
SST [09215-00010] 

[09215-00100) 

- Noto -
Install each bearing one at a lime. 

(5) Install a new expansion plug wl1~ 
hqu1d sealer 

~Flywheel 
~ 1 Check tho surface con1ac11ng tho c1u1ct 

dose. 
2 Meo sure 11\e ru nou 1 ol lhC sud ace co~ 

1ac1ln9 1he clutch disc. 
Runout: 

l imit 0 .1 mm 
10.004 in.) 

3 Check !he ung gear 

Fig. 3 -150 

fF' 11--d- _,ro;-rg>,.__.,__J 

4 - ---' 
F;g, 3-167 

I 
3-169 

i ----c~ 
Fog 3-151 

3~153 

ENGINf SERVICE - Cylinder Block 3- 47 

ASSEMBLY 

Assemble the pans on !ho numctical order 
Shown on the logure 

~og;:3~-li1sS.•;------A~~;;;;;;::;:;~oz:=~i:;:;;:;o;;;;;; 
l15a 

1, 

2. 
3. 
4 . 

5. 
6. 

Cronkshalt 

Cranksha.ft Bearing Cep 

6 Fig 3 -170 
3-171 

Pi.ston & Connechng AOd 
Front End Pa.11 

Oil Pump 

Oil Pin 

7 
Fog 3-172 

3-173 

5 9 Flg.3· 174 

7, tnpu1 Sh&ft 8en11no 

8 . Flywheel Housing 

9 Flywheol 

10. Water Pump 

11. Oil Cooler 
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Fig. 3· 151 

• • 
Fig. 3·152 

n j 
1\11~!11~ m11~~~~ .l~l!:':lllf ll!'.~~11~!1 

...,a._ """"'& ..... -""'·- ··-"''"!~ .. -·- -· N . t 0 No. 2 No.3 No. 4 

Fig. 3· 163 

- - Block Sido 

Fig. 3·164 

Do not allow 01110 get on the back side ol ltle 
bearing. 

All rnam beari ngs are dille1en1 Install the 
bearings 1n 1he block and caps, lub11ca 11ng 1he 
face only. 

The oil holes of 1he front (No. I I and rear (No.4) 
bearings mus1 bo posiuned toward 1he 
cylinder block side. 

Before mstall1ng the front (No.ll and rear 
(No.4) beari ng caps, coa1 l iquid sealer to the 
areas indicated 1n the figure. 

Fig . 3 · 165 

Fig. 3· 166 

Fig. 3· 167 

Fig. 3-1 58 

ENGINE SERVICE - Cylinder Block 3 - 49 

Tigh1en each bearing cap bolt a l ittle at a ume 
in the sequence Shown 1n the ligure. 

- Note -
Face the mark toward the front. 

Tighten 1119 bearing caps to specified torque. 
Tightening torque: 

No.1 - No.3 12.6 - 15.0 kg·m 
(91 - 108 ft· lb) 

No.4 10.5 - 13.0 kg-m 
(76 - 94 ft-lb) 

- Note -
Check for tightness of crankshaft rotat ion 
after each time a bearing cap is tightened. 

~ Measure the crankshah thrust clearance 
~ Thrust clearance: 

STD 0 .06 - 0.16 mm 
(0.0024 - 0 .0063 in.I 

limi t 0.3 mm 
(0.012 in.) 
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FIA. 3-169 

Fig. 3·160 
011 Ring Upper Side Rail 

No. 2 & Expande.r N S.W Oil Alng ---r---

Fig. 3 · 161 

r NS~ l .&. 
Coil Jo,nl 

Alng End• 

Code Ma1k 

Fig. 3-162 

Notch .&. 
.I, 

Cover the rod bol1 s w i th a hoso to protec t the 
crank pins from damage. 

Posruon the ung gap in the direction shown 10 

tho figure. 

(N.S.W) 
l ho 011 ring erlds should be at the opposue 
side ol the expander coil rornt 

Assemble matching numbered piston/rod 
assombhes w11h 1he no1ch on 1he piston and 
1ho 1~) mark on lhO connec 11119 1od facing the 
roar 

f ig. 3·163 

Fig. 3-164 

Fig. 3-165 

~ 
Fig. 3-166 

ENGINE SERVICE - Cylinder Block 3 -5 1 

El 

Insert the p1s1011 into the cvtindc1 while com· 
pressing nngs vo111h a p1s1on 11ng comprosso1 

- Note -
Bo careful not to break tho piston ring. 

Alrgn the marks on the rod and cap. and 111 on 
the cap. 

r ighten 1he connecting rod cap 10 specil1ed 
IOrque 

Tightening torque: 4 .8 - 7.6 kg ·m 
136 - 64 ft-lb) 

- Noto -
Check for tightness of crankshaft rotation 
after t ightening each bearing. 

Check the connecung rod thrust clearance 
Thrust clearance: 

STD 0.08 - 0.24 mm 
(0.0031 - 0.0094 in .) 

Limit 0.3 mm 
(0.012 in.I 



3- 52 ENGINE SERVICE - Cylinder Block 

Fig. 3 · 167 

Fig. 3 · 168 

Fig. 3 ·170 

Apply hQu1d sealer on10 both surfaces or the 
end plate gasket 

Correctly posmon the end pla te by 119hten1ng 
the undorcu1 flat head screws Then uqhtcn 
Ille bolls 

- Note -
Stoke 1he end plate to fix the screws and 
apply l iquid senior on tho head of them. 

Mokc sure that the 011 nozzle tacos " ' the 
diroc11on 1nd1cated in the figure and then siake 
tho end pla te ot two places 

Apply hqu1d sealer to the cy linder block and 
goar cover as shown in the lrgure. 

Fig. 3· 172 

Fig. 3-173 

I 

Fig. 3· 174 

SST 

SST 

ENGINE SERVICE - Cylinder Block 3 - 53 

lns1all the 011 pan 
Tightening torque : 0 .6 - 1.2 kg·m 

(53 - 104 in.-lb) 

r::J Dnve on the input shaft boorong wllh SST 
D SST (09304-47010) 

Using SST. apply MP groaso onto tho oil seal 
hp and 111siall the 011 seal 
SST (09223·6001 OJ 

Tighten the bolls to spec1r1od torque 
Tightening torque: 8 .0 - 11.0 kg· m 

158 - 70 ft·lb) 

- Note -
Apply a light coat of engine oil on the bolt 
threads and under the bol t hood before 
installing. 
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4 2 LUBRICATION SYSTEM - LubrlcetionSystomCircult 

LUBRICATION SYSTEM CIRCUIT 

Fig. 4 -1 

Oil Coolor 

LUBRICATION SYSTEM - Oil Pump 4 - 3 

OIL PUMP 
OISASSEMBL Y 

Disassemble tile parts 1n tho numerical 01der 
shOwn 1n the figure. 

Fig. 4.:.·_2 ___________________________ ~ 

Fig. 4 -3 

::!:'" .:a iii 

::J ~ ~ - i 
• 

::: - ::l 

Fig. 4 -4 

r 

Oil Pump Cover 

2 Oit Pump Olrven Gear 
3 0~ P-.p 0nvo Gut 

• o~ P-.p o.ovo Shah 

5. Plug 

6 o;1 Pump Robel Volvo SP<"1g 
7. 011 Pump Relief Velve 

INSPECTION 

~ 2. 

Check the disassombfod pans fo1 wear or 
damage . 

Check the rehel valve for wear 01 scoring 
and check tha 1 11 slides smoothly. 



~ 6. Measure the pump cover wear If rt 
exceeds tho hmol replace the pump cover 

W ear limit : 0.15 mm 
(0.0059 In.I 

- Noto -
Hold tho oil pump cover in a soft jaw vise. 

LUBRICATION SYSTEM - Oil Pump 4 -5 

EJ 
REPLACEM ENT 

II necessary. replace lhc ool pump drove gear 
refemng to the following procedures. 
1 Using SST and Dross. pross ou 1 !he drove 

gear 
SST [09236·28011 I 

[09236·360101 

r.::l 2. Press on a new drovo gear 

~ 



4-6 LUBRICATION SYSTEM - Oil Pump 

Fig. 4 ·11 

Fig. 4 ·12 

6 

- 3 :, ___ ?J ~P __ 

~ 
2 
1 

ASSEMBLY 

Assemble the palls on the numerical orc:tcr 
shown in the logurc 

I Oil Pu1l\p Rollef Valve 

2 Oil Pun\p Roliel Vaive Sp<ing 

3 Plug 

• Oil Pt.IMP Drive Shah 

s Oil P4,1mp Drive Gear 

6 o.i p- o ...... Ge .. 
7 0.IP-Cov• 

Install thO pump cover. facing the d1sch0rgc 
hole 1ownrd lho pump bocly boll holo 

Fig. 4 -13 CHECK PUMP OPERATION 

~ I. Aller assembly. immerse the pump sue· 
11on end into clean engine oil. and turn 1ht 
pump shall ctocxw1se with a screwc:trovet 
un111 011 comes out of the discharge hole 

2. Close tho discharge hole with your thumb 
and.check 10 see of the pump shaft rota· 
11onal rostSUtl\CO 11ic1eases w hOr'I turned 
furthor 

b 

COOLING SYSTEM 

COOLING SYSTEM CIRCU IT 
WATER PUMP 
RADIATOR 
THERMOSTAT ..... .... ...... .. .......... ............ . 

Page 

5-2 
5-3 
5-9 
5-9 



5-2 COOLING SYSTEM - Cooling System Circuit 

COOLING SYSTEM CIRCUIT 
Fig. 5 · 1 

Radlt1tor 
Thermostitl 

Fig. 6 ·2 

With Coupling Type 

El·' 
1 

Direct Type 

~ 
Fig. 5.3 

I W11h J:ttg Type 

';1'1"' 
~ ( ~ ··--: \ 

~ 

COOLING SYSTEM - Water Pump 6-3 

WATER PUMP 
DISASSEMBLY 

Disassemble the parts on the numerical order 
shown on the figure 

- Note -
If the wa ter pump with coupling Is fa ulty. 
replace the water pump assembly. 

+:.· .f"' 5.3l-----.--...L}__J 

~ 3 f"og s;• O.oc1 Type 1 
5·6 only , 

2 

Water Pump Platt & Gasket 

Put1ev Se11 
3 Weter Pump Bear1ng, Seat Set & Ro1or 

E1 
SST 

Whole supponing 1he pulley seat. press ou11he 
shall wi1h SST. 
SST (09236-36010)-- Wi1h Coupling type 

(09236-2801 1]/0.rect type 

[09236·360 I OJ 

Fig. 6-4 ------- ~-- Heat the water pump body to about 80°C 
(176°F). 



5- 4 COOLING SYSTEM - Water Pump 

Fig. 6-· '-6 _ __ _ 

SST 

• 
f .\ 

SST 

Fig. 6·7 

:tr • 
Fig. 6 ·8 

E1 

Press out the beam>g together wuh the 10101 
with SST. 
SST (09236·28011 I 

Press out the bearing w11h SST 
SST (09236-28011 l 

INSPECTION 

~ l. Inspec t tho disassembled parts tor cracks. 
wear. damage and replace ot defec11ve 

Inspect the bearing ro1a11on ff damaged. 
produces noose or does not turn properly. 
replace 1t 

Fig. 5-9 

COOLING SYSTEM - W aterPump 5-6 

Check the fluod couphng for damage ond 
s1hcone 011 leak ff necessary. replace tho 
coupl111g assomutv 

- Note -
Do not press on the bl -metal. 



5-6 COOLIN G SYSTEM 

Fig. 5-10 

With Coupling Type 
®·1 

Direct Type 

Fig. 5 -11 

Fig. 6-12 

-~ 
I \ 

• 

f 

W oterPump 

ASSEMBLY f ig. 6-13 

Assemble tho pans on the numerocat order 
show n in lhc figuro. 

1 fog 5. 1 t 
5. 12 

3 
fig5·15 

5.16 
2 fig 5. 13 

5-14 
5 flg.5·19 

I 
- _J 

l 

2 

3 
4 

Wotot Pun1p Beoong 
SNISel 

Rotor 

Pulev Se•t 

S Wl'lle' Pun1J> PMio & Gasket 

Heat the water pump bOdy to abOut ao•c 
(176'Fl. 

Press on the bearing 

- Note -
The bearing end face should be flush with 
the body top surface • 

Fig. 5 -16 

Fig. 6-16 
~ J 

• _ ..... ..... 
~- -

• 
• 

COOLING SYSTEM W ater Pump 5-7 

Apply a httle hqu1d sealer to the seal set. 

- Note -
Always roptaco the soa l set before re-

assembly. 

r::\ Pross thO seal sot mto the pump b<>dy w11h 

t::J SST 

--1 

SST 109236-36010) 

r::J Install tho packing and seat onto the rotor 

~ 

r::\ Press on the rotor w11h SST 
t::J SST 109236-360101 

- Note -
The gop between the pump body and rotor 
should be 0 .75 mm (0.0295 In.). 



5-8 COOLING SYSTEM - Weter Pump 

Fig. 6-17 

~ 
SST 

,...J . . 
" r-o• 

Fig. 6 ·18 

..... --ssr 

Fig. 6-19 

•--- -

11 73mml l•+I f40 18inl 

(With Coupling type) 
Pross 1n tho pulloy sea1 to the spec1f1od depth 
with SST. 
SST (09236-28011) 

(011ec t 1ype) 
Pross in the pulley soa1 to 1he spec1f1od depth 
with SST 
SST (09236-36010) 

liRiJ lllicr assembly, make sure the ro to1 roia tes 

UL:.J smoothly 

Flg. 5·~ 

Fig. 5·21 

Fig. 5·22 

r 

Fig. 6 -23 

r -

~~ 
• 

COOLING SYSTEM - Radiator. Thermostat 5- 9 

RADIATOR 

1
1 jJ') I INSPECTION 

I lnsiall the rad1a1or cap tester to the rad1a· 
tor. apply pressure and ched for leakage 
1n the cooling system under no1mal 
operating 1onlpera1ure. 

Applicable pressure: 
1.5 kg/cm• 
(21 psi) 

Check ll>o pressure sealing and vacuu1'11 
relier valve opcra11on 

Valve opening pressure: 
STD 0.75 - 1.06 kg/ cm• 

(10.7 - 14.9 psi) 
Limit 0 .6 kg/cm' 

(8 .5 psi) 
3. II 1he 1ead1ngs are no t w1th111 acceptable 

hm11s. replace the radiator cap 

THERMOSTAT 
I~ I INSPECTION 

I Immerse tho thermostat 1n water. and 
check tho valve opening temperature by 
gradually hea11ng the water 

2 Replace tho thermosta1 11 tho valve 
remains open a t normal le1npornture or is 
not very tight when fully closed 

Valve s tarts to open nt 86 - go•c 
(187 - 194. FI. 

Valve opens by more than 1 O mm 
(0.39 in.I at 1oo•c (212' FJ. 
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6-2 FU EL SYSTEM - Fuel Pump 

Fig. 6-2 

Fig. 6-3 

FUEL PUMP Fig. G·4 

l••I REM OVAL 

After d1sconnectmg the fuel hoses. remove lhe 
fuel pump 

- Note -
Be sure to plug the ends of the fuel hoses. 

PRECHECK 

Run some fuel through the pump to msure 
that the check valves seal 11ghtly. 

- Noto -
A dry check valve may not seal properly. 

2 W 11 hout blocking off any pipes. opera te 
the pump lever and check tho amount of 
force necessary for operation and the 
omount of arm play 

- Noto -
This same amount of force should be usod 
In the following checks. 

IN SPECTION 

Block off the outlet popes with your hnger 
and check thal there is an increase m level 
arm play and that the lever arm moves 
freely 

Fig. 6-6 

Bloe-k ott 

~ t •. lock 

..... 
• Look 

FUEL SYSTEM - Fuel Pump 6- 3 

Block o ff the mlet pipe w 11h your finger 
and check that the pump arm locks 

- Note -
Do not use more force than that used In the 
PRECHECK. 

~ 3 Block off the mtet and outlet pipes and 
check that the pump arm locks 

- Note -
If a ll three checks mentioned above are not 
as specified. the caulking of the body and 
upper casing is faul ty. 

Block off the von1 hOlo w1U• your l1ngor 
and chock that 1he pump arm locks 

INSTALLA TION 

Alter ,nstalhng 1he fuel pump. connc<:t tho luel 
h6ses 

- Noto -
After connecting the fuel hoses. start the 
engine and cheek for fuel leaks. 



6 4 FUEL SYSTEM - Carburetor (USA) 

CARBURETOR (USA) 

CARBURETOR CIRCUIT 
Fig. 6·8 

12 

I . Pump Plunger 10. 2nd Main Jet 

2. 2nd Slow J et I I. Stow Cut Valvo 

3. 2nd Main No:ztle 12. Oiaphtitgm 
4. Pump Jet 13. 2nd Thronle Vatve 

5. 1st Main Nozzle 14, 1s t TtvotUo Vatvo 

6. Choke Breaker 15. fdlo Mixtu1e Ad1u<Sting Se1cw 
7. Solenoid Vatvc 16. 1s1 Stow Jet 

6. Power Pis1on 17. 1s t Main Jet 

9 . Needle Valve 18. Power Valvo 

Fig. 6·9 

5 

4 

3 

I . 

2. 
3. 
4, 

5. 
6. 

FUEL SYSTEM - Carburetor (USA) 

DISASSEMBLY 

Air Horn 

6-5 

Disassemble 111e pans in 1he numerical order 
show n in lhe figure. 

~ 
CS1> 
~ 
;;! 

CS> E§ 
"' "' "' 2 f§ 
"' "' 

1 

P~1mp Connoeting lhlk 

Pump Arm 

Fsst Idle Con.ne<:.ting Unk. 

Choko Oreako1 Connecting Unk 

Choke Breaket 

Air Horn w11h Gasko l 



6 - 6 FUEL SYSTEM - Corburotor (USA) 

Fig. 6·10 

4 

1 Sotonoid Valve 

2. Pump Plungo1 
3 Boo• 
4, flo~1 Lovet P•n 

5 flOat 

Fig. 6-11 

SST 

5 

Float 

Disassemble rhe parts in the numerical 01de1 
shown in the figure 

6 Alt Horn G&sket 

7. Needlo Valve. Spring & Pin 

8. Needle Valve Seat 

9 Power Piston Retainer 

10 Power Piston & Sp1ing 

Remove the needle valve seat with SST 
SST (09800· 1tOl1) 

fig. 6 -12 

Fig. 6 -13 

r -. \ 

.4~ 
Fig. 6-14 

FUEL SYSTEM - Carburetor (USA) 6-7 

Choke System 

Disassemble the parts 1n the numerical 01dor 
shown in the figure 

3 1 Fig 5·t3 

1 Choke Valve 

2. Choke Valve RclJOt Spring 

3. Choke Shall 

E1 

E1 

To remove the choke valve. hie o il the ends ol 
the set screws. 

- Noto -
Do this only ii i t is necessary to replace tho 
choke shaft. 

Unhook the choke valve rohel spring and pull 
out the choke shall 



6-8 

Fig. 6-16 

t 

2 
3. 
4. 

5 
6 
7. 
8. 

FUEL SYSTEM - Carburetor (USA) 

Body 

Disassemble tho ports m the numortcal orde1 
s how1i 1n the r1guro 

, 1 

~19 'lw 6-~ IJ-5 Fig 6·t8 

I 

i-2 Fig 8·t8 

~3 f ig B·l7 
I ..---'--~ 

.-.<~;;!;:::'."1~,._:_:?--4 

~~~~--+-.,: 
·~~~1 

14-i fig 6·21 

16 

Steel 8611 fOf Oisc-"8,ge Wtlgh1 & Sp11ng 9 2nd Mein Joi 
Pump Domplng SJ)tuig 10 Small Von1url 
Check Ball Retainer 11. L.evGI G1ugo Glass 
Steel Bell fOf Pump Ptungo1 12. Oiaptvogm 
1st Stow Jtl 13 Choko W•o Clamp 
2nd Stow Jot 14 BKk Spong fOf Throttle SMh 
POWOf V1tve 15 Choke Opef\Of Connecting Aim 
ts1 Main Jo1 16. Choke Opener 

. ? 

Fig. 6 -18 

' ,,., 
( 

~ · 
~. 

fig. 6-19 

' 

FUEL SYSTEM - Curburotor (USA) 6-9 

Drop out the steel ball fo1 the d1scha19e 
wo1gh1 and springs 

- No te -
Be careful not to lose the steel ball . 

a 

Remove 1he check ball retainer w1 1h a pair of 
1wcczer s and then re1nove the s1ocl ball for 
pump plungor 

- Note -
Be careful not to lose the steel ball. 

Remove the I s1 slow jet with SST. 
SST 109860· I l 0 t ll 

Remove 1he 2nd slow 1e1 w ith SST. 
SST (09860-1101 ll 



6-10 FUEL SYSTEM - Carburetor (USA) 

~' I 

Romovc tho power valve w11h SST 
SST (09860· 110111 

, .... 1 Acmovo tho 1st main JOI with SST 
SST (09860· 110111 

, ..... 1 Remove the 2nd main JOI w it h SST. 
"" SST (09860- 1101 1) 

fig .. 6·23 

Fig. 6 ·24 

Fig. 6 ·25 ------

SEE 

FUEL SYSTEM 

ADJUSTMENT SECTION 

Figs. 6· 163 'to 6· 175 

"ll 

FUEL S Y STEM - Carburetor (USA} 6- 11 

Flange 

Disassemble the parts in tho numcncal order 
shown m the ligure 

Fig 6·24 

I 

2 

Vacwm P•1&age 8011 

Sk>w Cut Vttvt 

l••I Remove the vacuum p.assago boll wtth SST 
SST [09860-1 101 1) 

The 1dte n11xture ad1us1111g sctow 1$ ad1us1ed 
nnd p lugged w11h a steal plug by 1ho manufac· 
turer. 
If necessary. remove tho stool plug and ad1us1 
the idle mixture speed rclerrong to CAAOURE· 
TOA ADJUSTMENT socuon 



G-12 FUEL SYSTE 

Fig. 6 -26 

Fig. 6 ·27 

Fig. 6 ·28 

Fig. 6·29 

M - Carburetor tUSA> 

_J 

INSPECTION 

- Procoution -
1. Before inspecto'o "~ wash all partt 

thoroughly with gasoline. 

2. Using compressed . 
other foreign matt aorf blow all dirt and 
similar parts crd rom the Je ts end 

, an f rom the f 

~ 3. 

passages and a pert • u el ures '" the body. 

Novor cloan tho • 
wlro or a drill T~~ts or orifices with 
oponings and ;esu:~ ~ouUd enlargo the 
consun1ption. in excessive fuel 

11 lillil lnspoc1 lho following U ~ pan damaged pans and replace anv 

Air Horn Parts 
1 · All horn· Chock f 

lhreads and w ear o or cracks. damogod 
n choke shal1 bores 

Fig. 6-30 

Fig. 6·31 

Fig. 6·32 

--- -

Fig. 6 ·33 

I ' ( 

= . -

FUEL SYSTEM Carburetor (USA) 6 13 

~ 4, 

~ ~· 
7, 

Power p1s1on· Chock lor damage 
Sprong: Check for dolormouon or rus1 
Poweo p1s1on booo Check 10 • 
damage r wear or 

Make sure ihat the pow er p1s1on moves 
smoo1hly in the 0 11 horn bore 

Floa1 and float lover pin: Check lor woar 
or breaks. 

Strainer· Check tor rust or breaks 
Needle valve surface 
Needle valve sea t. 



6 - 14 

Fig. 6 ·34 

Fig. 6 ·35 

Fig. 6·36 

Fig. 6·37 

FUEL SYSTEM - Carburetor IUSAI 

----, .. ., 

BATTE~ 

T 

' 

Choke valve Check for deforma11on 
Choke Shafi. Check for wear. bonding or 
rmprope1 flt in housrng. 

Solenoid valve Connec1 two 1ermrnal$ 
and ba11erv os shown rn lhe hgu1e. 
Check that you can feel 1he click from lhe 
solenoid valve when 1he ba11ory is con· 
nected and d1sco11nec1ed. 

10. Choke breako1 Apply vacuurn 10 the 
diaphragm. 
Check thal vacuum does no1 drop 
1mmed1a1ely and the hnk moves when 
vacuum 1s apphocf 

~ 11 Pump plunger Check for wear 011 slldrng 
surloce ond for damaged or dcformecl 
lea 1her 
6001 Check for damage. 

• 

Fig. 6·36 

Fig. 6 -39 

Fig. 6· 40 

Fig. 6 ·41 

FUEL SYSTEM - Carbure1or (USAl 6- 15 

Body Parts 
1 Body: Check for cracks. scored mounting 

surfaces and da111oged 1hreads. 

Small ven1urrs 
clog gong. 

Check for damage or 

Je1s· Check for damage or clogging 
Check for damaged coniact surface. th· 
reads and S<:rcwdrrver slots. 

Power valve : Chock for faul 1y oporirng 
a11d closing ac11on. 
Check for damaged contact surface and 
threads . 



6 16 

Fig. 6·42 

Fig . 6 ·43 

0 

0 

Fig. 6-44 

Fig. 6·45 

FUEL SYSTEM - Cerburotor {USA) 

tlllftl ll . " 

{} 

Al\l\IV\~ 
w ~ ( ' ,,, 

-· • 

• 

, ... 
t 

r::i a. 
~ 

Remove lhe 1e1 with SST 
SST 109860· 11011 l 

Pump damping sp11ng; Check for del0<­
ma11on or rus1 
Slcel ball Check tor damage or rust 

Diaphragm. Check lhe diaphragm. hous· 
ing and spring tor wear or damago. 

Assemble lhe diaphragm as shown in 1he 
hgure 

Fig. 6·46 

f 1• I 

.~··· 
"' 

Fig. 6 ·47 

ii 

Fig . 6·48 

Fig. 6 -49 

FUEL SYSTEM - Carburetor {USA) 6 - 17 

~ 9. Choke opener: Apply vacuum 10 1ho 
diaphragm 
Check thal vacuum does no1 drop 1m­
media1ely and 1he l ink movos when 
vacuum 1s applied 

Flange Parts 
I Flange: Check lor cracks. damaged mo­

unting surlaces. 1hreads and tor wear on 
throltle shalt bea11ngs 

~ 2. 

~ 3. 

Throule valves· Check lor worn 01 
deformed valves and tor woar. bonding. 
twis11ng or laully movement 1nsido tho 
housing shalt. 

Slow cul valve Check lhe boo1 tor 
damage. 
Make sure 1ha1 lhe valve moves smoolhly 



6 -1 6 

Fig. 6 -50 

Fig. 6 -61 

Fig. 6 -62 

.. . . ,, . 

FUEL SYSTEM - Carburetor (USA) 

_, 

''I) 

A SSEMBLY 

Flange 

Assemble 1he parts in the numerocal order 
shown on the figure 

1 Slow Cui Valve 

2. V8Cuurn PM-Sage Bolt 

fog 8-52 

lnsiall the slow cul. valve 

- Noto -
Before lightening the sot bolts, confirm 
that the gasket is installed correctly. 

Tighten the vacuum passage boll w oth SST 
SST [09860- 1 I 0 I I] 

- Noto -
Use a new gasket. 

l 

f ig. 6-53 

8 

10~ 
11 fig 6·80 

I. 1st SIOw Jot 

2. 2nd Slow Jet 

3 . Power Valve 

4 , 1$1 Main Jet 

5. 2nd Main Jot 

6. Small Ven1url 

7_ Level Gago Glass 

8. Oiaph~gm 

FUEL SYSTEM - Carburetor (USA) 6 -1 9 

9. 

to. 
11. 

12. 

13. 
14, 

15. 

16. 

Body 

Assemble the pans on the numerical order 
shown rn the frgure 

Choke Opener 

Back Spring for Throttle Shitll 

Choke Op.eoer Connecting Arm 
Choko Wire Clamp 

Steel Ball f or Purnp Plunger 

Cl\eck Ball Ret&lner 

Pump Damping Spring 

Steel Ball for Oiscllarge Weight & Spring 



6 -20 

Fig. 6 -64 

•'' 

Fig. 6-66 

Fig. 6-67 

SST 

FUEL SYSTEM - Carburetor IUSAI 

.... 

11.1-- - SST 

I ... 

' 

lnsiall lhc 1st slow 1c1 with SS'I 
SST 109860-11011 J 

I ••I Install the 2nd slow JOt with SST 
..,. SST (09860-110111 

l•"""l Install the power valve wuh SST 
..,.,,.. SST (09860-11011] 

Q lnstall the 1st main JOI with SST 
t::J SST (09860-11011) 

- Note -
Tho 1st main jet ls brass colored. 

Fig. 5.5g 

-~ u~ 
• • 1 : 

l 
('~' . 

n- - ~ . ,., 
'o ,.,R 

Fig. 6 ·60 

rt ~ 
J -

Fig. 6 -61 

II It t t . "' . 

FUEL SYSTEM - Carburetor (USA) 

1 ....... 1 •nstall tho 2nd main Jet wuh SST 
..,.,.. SST (09860- 11011) 

- Note -
Tho 2nd main jot is chrome colored . 

Install the vcnturos 

6-21 

1st small venturi -- - Chrome colored 
2nd small von1ur1 --- Brass colo1od 

Select the last throt1le shalt shim to obtain tho 
specified clearance at tho point indicated "' 
the figure 

Clearance: 0.1 mm 
(0.004 in.I 

Shim thickness: 
0 .1. 0.2, 0 .3, 0.6 mm 
(0.004. 0 .008, 0 .012. 
0.024 in.I 

Install the steel balls. being careful not to mix 
up the two SIZOS Of balls. 

Smaller ball For pump plunger 
Larger ball For discharge weight 



6 - 22 

Fig. 6-62 

Fig . 6 ·63 

Fig. 6 -64 

FUEL SYSTEM - Carbure1or (USA) 

Choke System 

Assemble lhe pans on the numerical ordeo 
shown on 1he hgure 

1 3 f19, 6-B3 
6-B4 

I Chok• Sh>fl 

2 Chok• VllV9 Retief SP<"'O 

3 C"°"e Valve 

lnswll 1ho choke volve. 

- Note -
Stake tho choke shaft screws after assem­
bling them. 

luaisl Check tho choke valve acuon. 

fig. 6-65 

1 Powo1 Piston & Spung 

2 Power Piston Aelatoer 

3 Nffd&e Vatve Sea1 

4 NHdfe v~~ Spring • Plf'I 

5 Au Horn Gasket 

Fig. 6-66 

FUEL SYSTEM - Carburetor (USA) 6 -23 

Fig 6-68 
6·69 

6 

Float 

Assemble the pans on the numerocal order 
shown on 1he hguro 

p-4 
i 

3 @ 

Fog. 6-B7tf=' 
• 

6 
7 
8 

9 
10 

.. ._,.. I -· 

flOtl 

fJoat Lovtf Pin 

Boo• 
Pump Plung .. 

SolOnotdV•lv• 

Mako sure thal thO power pos1on moves 
smoothly 
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Fig. 6 ·67 

Fig. 6 -68 

Fig. 6·69 

FUEL SYSTEM - Carburetor (USAI 

SST 

[fl] 

.Omm 

[fl] 

: 11 mm 

Install the needle valve seal wnh SST 
SST 109860-11011) 

Adjust The Float Level 
Allow lhe lloa1 10 hang down by •IS own 
we19h1 Then check 1he clearance between the 
lloa1 up and au horn w11h SST 
Ad1us1 by bending pan A ol 1he float ltp 
SST [09240-00014) 

Float upper level: 6 .0 mm 
(0.236 in.I 

- Note -
This measurement should be made without 
a gasket on the air horn. 

Adjust The Lowered Position 
L1h up !he lloa1 and check the clearance bel· 
ween the needle valvo plunger and float hp 
wllh SST. 
fldjus1 by bending pan B of 1he ffoa1 ltp 
SST (09240-000201 

Float lower level: 1.1 mm 
(0.043 in.) 

I lf'51 Insure 1ha1 lhe pump plunger moves srnoo1hly 

. '1:-
· . .... 

fig. 6-71 

2 

3 

4 

FUEL SYSTEM - Carburc1or (USA) 6-25 

Air Horn 

Assemble 1he pans m the numerical order 
shown m lhe fig ure 

, fog 6-72 

~f----6 Fig.B-73 

1 AM Horn wiUi Gcl$ke1 

2. Choke 8'ealli1t 

3. Choke 8'eaker Connecbt'IO lint 

4 fn1 Idle Connecting Lnk 

5 Pump /Ism 

6 . Pump Connec11ng Lant 
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Fig. 6 -72 

Fig. 6-73 

FUEL SYSTEM - Carburetor (USA) 

Before rnstalhng the air horn. make sure tha1 
1he pump discharge weight 1s properly 
assembled 

After assembly. make sure 1ha1 each lrnk 
moves smoothly 

1~ --~~~~~~~~~~~-F_U_E_L~S_Y_S_T~E_M~-~c_ar_b_u_re~to~r_l~G~e~ne~r~a~IC~o~u~n~ir~io~s~)~~....:'.6~-~2:;.:7 
f ig. 6-74 

1 

0 

-.~; ~ . 
. . 
: 12 

10 

. 

I Pun1p Plunger 

2. 2nd Slow Je1 

3 2-nd Main No11Jo 

•• Pump Jet 

5. 1 $1 Mein Nozilo 

6 Ctioke Broakor IThrOttle 

Oi:tJ)hrognl) 

(Australia & ECE ( J Sf'l101> 

7 Soienoid V 1tve 

6 Powet P1tCOA 

CARBURETOR (General Countries) 
CARBURETOR CIRCUIT 

4 

13 

5 

14 
(Othets) 

r ~ ----- ------· -- ~ . 
I 

' • 

Posit loner 

/;C;;14 , ..... ., ... , 
' 

--- - ~--- -- --' 

9 Needll'.I Valve 

10 2nd M~un Jot 

11 0 1nphragm 

12 2nd lhroulo Vtilvo 

13 t s1 Thro11kt Valvo 

14 klle Mht1ure Ad1vstloo Screw 
15 ls1 Stow Je1 

16 1st Main Jet 

17 Power Vet~ 
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Fig. 6 -75 

4.--

3:- ----11 

1. 

2. 

3, 

4, 

5. 

DISASSEMBLY 

Air Horn 
Disassemble the parts in tho numerical order 
shown "' the figure. 

Pump Conne<:ting link 
Pump Arnl 

F4s1 Idle Connec'llng Link 

e> 

@> 
s 
$ 

I 
"" ~ 

Choke Breaker (ThrOllle Po•ilioner Diaphmgml 
(Australia & ECE FJ $&ries) 

Air Hotn with G8sket 

2 

1 

Fig. 6-76 

1. 

2. 

3. 
4 

5. 

FUEL SYSTEM - Carburetor (General C()untriesl 6 - 29 

4 5 

Solenoid V11tve 6. 

Pump Plunger 7. 

Boot 8. 

Fk>at lever Pin 9. 

Float 10, 

El 

Float 

Disassemble the parts on the numerical order 
shown in the figure. 

Air Ho1n Gasket 

Needle Valvo. Spring & Pin 

Needle V&lve Seat 

Powe1 Piston Retelnet 

Power Pistol\ & Spring 

Remove the needle valve seal with SST 
SST 109860-11011) 
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Fig. 6 · 78 

Fig. 6 · 79 

-

FUEL SYSTEM - Carburetor (General Countries) 

2 FIQ. 6·80 

'[)iJJ' 

' 

Q ~ 
3 1 Fog e.79 

Choke System 

Disassemble the p;irts 1n the numerical order 
shOwn 1n the figure 

1 Choke Valve 

2 Choke V•fve Re~f Spong 

3 Choke Shah 

To romovc the choke valve. file off tho onds of 
the set screws 

- Noto -
Do this only if ii is necessary 10 replace the 
choko shaft. 

U11hook lhe chol<e valve rel1el sprrng &lld pull 
ou t tho choke shalt 

I 

Fig. 6·81 

12 

2 

3 
4, 

5. 
6 
7 

FUEL SYSTEM - Carburetor (General Countries) 6-31 

Steot Ball for Otscl\nrgo Weight & $pt"1ng 

Pump Damping Spring 

Check Boll Relainer 

Steel O<ill tor Pump Plunoor 

1st SIO'*' Jet 

2nd Slow Jel 
Power Valve 

Body 

Disassemble the parts 1n the numerical order 
shown 111 the lrgurc 

11 

0 
9 Fog 8·88 

8 Fig. 6·87 

--13 

B. 1st Mt11n Jet 

9. 2nd Main Jot 
10. Small Venturt 

t 1. Level Gago Gloss 
t2. Diaphragm 

13. Choke W1ui Clamp 
14 Back $ptlug fo< ThroHi. Sl'4h 
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Fig. 6 -82 

) 

Fig. 6-84 

Fig. 6·86 • ir··• $Sl 

v .Jl 1j r 

\ ' ~ ·,1 _'! ,...I /, 
. -~ J 1) '. 

' \ * ~·1·!!.- ~ )U_ 
\. . J , '~~ 

~ ... ~ ~ 

Q Drop out 1he s1eel ball 1or the discharge 
D weight and sp11ngs 

- Note -
Be careful not to lose the steel ball. 

Q Remove the check ball retainer with a pa11 ol 
D tweezers and then remove the steel ball lor tho 

pump plunger 

- Note -
Be careful not to lose the steel ball. 

Q Remove the 1st slow jet with SST. 
~ SST [09860-1 1011] 

Q Remove the 2nd slow 1e1 with SST 
D SST(09860-11011] 

FUEL SYSTEM - Carburetor {General Countries) 

Q Remove the power valve w ith SST 
D SST (09860-11011) 

Q Remove the ls1mam101 w11h SST 
D SST 109860-11011) 

Q Remove the 2rtd main jot w llh SSl 
D SST (09860- 11 011] 

6- 33 

I 
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Fig . 6 -89 

Fig. 6 ·91 

FUEL SYSTEM - Corburc tor (General Countries) 

(!j!) 

Flange 

Oosassomblc the pans on the numerical order 
shOwn on the logure. 

2 (Othe<sl 

1. v~m Pas.s-age Bolt 
2 Idle Mixture Adjusting Sc.1ew 

n-1 Ftg. 6-90 

SST ~ l• .. I 
\;;~~) ,,. , 

~I/ 

Remove the vacuurn passage bolt with SST 
SST [09660· 1 I 01 I] 

Remove the idle mixture ad1ust1ng screw with 
SST (ECE) or a screwdriver (others! 
SST (09243-00020) 

Fig. 6 ·92 

Fig. 6 ·93 

Fig. 6 ·94 

fig. 6-96 

FUEL SYSTEM - Carburetor {General Countries) 6 - 35 

J 

IN SPECTION 

- Precaution -
1 , Before inspection, wash ell ports thor· 

ou9hly with gasoline. 

~2. 

~3. 

Using compressed air. blow all dirt and 
other foreign matter from the jots and 
similar parts. and from tho fuol pas· 
sages and apertures in tho body. 

Never c lean the jets or orifices with 
wiro or a dr ill. This could onlorgo tho 
openings and result in o•cesslve fuel 
consumption. 

Inspect the following pans and replace any 
part damaged 

Air Horn Parts 
1 A" horn Check for cracks. damaged 

threads and wear on choke shaft bores 
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Fig. 6 -96 

•• 

Fig. 6·97 

Fig. 6-98 

Fig. 6-99 

FUEL SYSTEM - Carburetor (General Countries) 

. . 

;··----. -

{ 

= 

i;e111• -.... 

... -

~ 2. 

~ 4. 

Power piston. Check tor damage. 
Spring. Check for defor1na11on or rust. 
Power piston boro: Check for w ear 01 

damage. 

Make sure that the power piston moves 
sn1oothly 10 \he air horn bore. 

Float and float lever pin: Check for w ear 
or breaks 

5. Strainer· Check fo1 rust or breaks 
6. Needle valve surface 
7. Needle valve seat. 

Fig. 6-100 

l' .. ::--:,------­
~ 

Fig.6-101 

Fig. 6-102 

Fig. 6-103 

e ,.,. , 

-:::==='=1-n .\'C t I 

• 

FUEL SYSTEM - Carburetor (General Countries) 6 37 

-;:...I 
-.) 

~ 8. 

~ 9. 

Choke valve: Check tor deforma tion. 
Choke sha ft· Check for wear. bending or 
improper lit in housing. 

Solenoid valve: Connect the w 111ng to 
the batlery pos111vc 1erm1nal and ground 
the body. Make sure tha t the needle valve 
rs pulled 1n 

10. Choke breaker (Throu le J)-OS1tioner dia· 
phragm) (Australia & ECE FJ series): 
Apply vacuum to the diaphragm. 
Check tha I vacuum does not drop rmme· 
diately and the link 1noves when vacuum 
is appl ied 

- Note -
The throttle positioner diaphragm is used in 
common with the choko breaker system. 

11 . Pump plunger· Check for wear on sliding 
surface and for damogod or deformed 
lea lher. 
Boot : Check tor damage. 
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Fig. 6-104 

Fig. 6-105 

Fig. 6-106 

Fig. 6 ·107 

FUEL SYSTEM - Corburotor (General Countries) 

-~ 

,. 

Body Parts 
I Body: Check lor cracks. scored mounting 

surfaces and damaged threads 

~ 3 

Small venturos· 
clogging 

Check lor damage 0< 

Jets: Check lor damage or clogging. 
Check for damaged contact surface. th· 
reads and screwdriver slots. 

Power valve Check for faulty opening 
and closing acuon 
Check f0< damaged contact surfaces and 
threads 

Fig. 6 ·108 

I 
Fig. 6· 109 

0 

0 

Fig. 6-110 

Fig. 6 ·111 

FUEL SYSTEM - Carburetor (General Countries) 8-39 

Al\ I\ f\f\ !?o 
w ~ ( ( 1(1 

- · 

• 

o s. 
~ 

~ 6. 

~ 7. 

Remove the 1et with SST. 
SST [09860· 1101 I) 

Pump dam pong spr 1ng Check lor defor­
matton or rust 
Steel ball: Check lor damage or rust 

Diaphragm: Check the diaphragm. hous· 
ing and spnng for wear or da1nage. 

Assemble the diaphragm as shown on the 
figure 
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Fig. 6 · 112 

l • 

Fig. 6 ·113 

Fig. 6·114 

FUEL SYSTEM - Carburetor (General Countries} 

Flange Parts 
1. Flange: Check for cracks. damaged 

mounting surfaces. threads and for wear 
on throttle shaft bearings. 

2. Thrott le valves : Check lor worn or 
deformed valves and for wear. bending. 
tw isting or faulty movement inside the 
housing shaft. 

ECE FJ Series 

Idle mixture adjusung screw : Check IOI 
damaged tapered tip or threads 

Others 

---~ 

Fig. 6 · 115 

Fig. 6· 116 

FUEL SYSTEM - Carburetor (General Countries) 6 4 1 

ASSEMBLY 

Flange 

Assemble the parts m the numerical order 
shown m the figure. 

1. Idle Mixture Adjusting St1tw 

2. V&cu1.1n1 Passage Boll 

- --2 Flg. 6 - 117 

SST / 1 ... 1 

~~ 
"'// 

Install the idle mixture adjusting screw tom· 
poranly w ith SST (ECE) or a screwdriver 
(others) 
SST (09243-00020) 

T1gh1en 1he vacuum pa$sage boll with SST. 
SST 109860· 110 11 J 

- Note -
Uso a new gasket. 
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Fig. 6-118 

8 

FUEL SYSTEM Carburetor (General Countrios) 

c-:}_:··-·· 
~ 
' ' 9-1 

1. lst Slow Jet 

2. 2nd Slow Je1 

3. Power Valve 

•• 1$t Main Jet 

5. 2nd Mein Jet 

6. Vc1Hutl 

7. level GD9$ Gia$$ 

8. 
9 . 

to. 
1 t. 
12 

\3 
14 

Body 

Assemble the parts 1n the numerical order 
shown 1n lhe ligure. 

7 

0 
5 Fig.6-123 

4 fig.6 - 122 

1---- - 10 

Oiaphr3ym 

B&<:k Spring for Throttle Shall 

Choke Wiro Clamp 
Ste.cl Ball lot Pvmp Plunger 

Check B\'111 Retainer 

P1,1mp O;:imping Sptinu 
Steel Ball for Discharge Weight & Spring 

Fig.6-119 

Fig. 6-120 

' 
(' 

' 

~-ssr" 
o J c~ 

-~ · 

" 

FUEL SYSTEM - Carburetor (General Countries) 

,,. 
-ssr 

Install the 1st slow jet w ith SST. 
SST (09860- 11011) 

Install the 2nd slow je t with SST. 
SST [09860- 1 I 011 I 

t•, ~' ,, r 
r ' v. ·~·'·-', 
... J'f?t : 

Fig. 6 -121 . ~ ,. 

•.. 

Install the power valve w rth SST 
SST [09860-1101 1 I 

Install the ls1 main 1e1 wnh SST 
SST [09860-11011] 

- Note -
The 1st main jet is brass colored. 

6 - 43 
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Fig. 6 -124 

fig. 6 ·126 

' ' ' ' r .,..,,,,,.; 

FUEL SYSTEM - Carburotor IGenorel Countries) 

• 

El 

Install the 2nd main 1et with SST. 
SST {09860-11011 ) 

- Note -
The 2nd main jet is chrome colored. 

Install the venturis 
l st small venturi Chrome colored 
2nd small venturi- Brass colored 

El Install the steel balls. being careful not to mix 
up the two sizes of balls. 

Smaller ball-- - Fo1 pump plunger 
Larger ball For discharge weight 

FUEL SYSTEM - Carburetor (General Countries) 6 46 

Choke System 

Assemble the parts 1n the nume11ca1 order 
shown in the figure 

Fig. 6· 1_2"'6----------------------------

2 

1 

Flg . 6·127 

Fig. 6 ·128 

3 F;g.6- 127 
6-128 

El 

l. Choke Shatt 

2 Choke Valve Relief Spring 

3 Choke Valve 

Install lhe choke valve 

- Note -
Stake the choke shaft screws niter asson>­
bling. 

l1J1'51 Cheek the choke valve action 
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Fig. 6 ·129 

10 

Fig . 6 ·130 

FUEL SYSTEM - Carburetor (General Countries) 

\ 

2 
3 

• 
5 

Float 

Assomblo the parts m the nume11cal order 
shown on the figure 

7 Fog 8-132 6 
8-133 

0-2 fog 8-130 

1 

Power Pitton & Spnng a Float 

Power Pisto.n Retainer 7 F1oa1 lever Pin 

Nffodle Valve Seat 8 8001 

Needle Valve. Spnng & P.n 9 Pump Plung<o 

Ari Hofn Gasket \0 Solenoid Vatve 

fiiiil Moke sure thal the power p1s1on movos 
U!:J smoothly. 

Fig. 6 · 131 

Fig. 6- 132 

fig. 6-133 

, 

f ig. 6 ·134 

") 

~Si~ 

FUEL SYSTEM - Carburetor (General Countries) 6-47 

I (Omm 

t 1 I mm 
I 

r::1 Install the needle valvo seat with SST 
i:::J SST 109860-11011) 

~ 
Adjust The Float Level 
Allow tho float 10 hang down by its own 
we1ghL Then check the clearance between the 
float top and air horn with SST 
Adiust by bending pan A ol the float lip 
SST (09240-00014) 

Float upper level : 6 .0mm 
10.236 in.) 

- Note -
This measurement should bo nlnde without 
a gasket on the air horn. 

I ~ 
Adjust T he Lowered Position 
Lift up the floa t and check tho clearance be· 
tween tho needle valve plunger and lloat lip 
with SST 
AdJUSt by bending POii B ol tho 11001 lip. 
SST (09240·00020) 

Float lower level: 1 .1 mm 
(0 .043 in.) 

llf'>l Insure that tho pump plunger moves smoothly 
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Fig. 6· 135 

2---

31- --

Air Horn 

1 Fig 6·t36 

Air Horn with Gas~tt 

Assemble the parts in the nume11cal order 
shown in the figure 

Ir 

~ e 

<S> I 4 

1- -----5 Fl9. 6-t37 

2. Choke Breaker CTh1011lt Potlllol'\fr 01eph1agn'll 

(Austtalia & ECE FJ se,ies> 
3. Fast Idle Connecllng Link 

4 , PumpArm 

5. P1,1mp Conn&etif'\Q Llnlo. 

Fig. 6-136 

FUEL SYSTEM - Carburetor (General Countries} 6 49 

Before installing tho au horn. make sure that 
the pump discharge weight is properly 
assembled 

Aller assembly. make su10 that each link 
moves smoothly 
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Fig. 6-138 

1092•0·000141 109240-000201 

~~---
i' \ ' 

Fig. 6 · 139 

\ 

Fig. 6 · 141 

( 

CARBURETOR ADJUST­& MENT 
Make ad1ustmcnt w11h SST 
SST (09240-00014) 

(09240-00020) 

PRIMARY THROTTLE VALVE OPEN· 
ING 

Fully open tho primary throulc valve and 
check the opening angle. 

Opening angle from horlzontol 
plane: go• 

2. lld1us1 hy bending the 1hro11le lover sto1>· 
1>cr 1nd1catcc1 1n 1he hgurc. 

SECONDARY THROTTLE VALVE 
~OPENING 
~ I Fully opan 1he secondary throllie valve 

ond check the opening angle. 
Oponlng nnglo from horlzontol 
piano: 90' 

Fig. 6 -142 

Fig. 6·143 

SST 

Fig. 6 -144 

Fig. 6-145 

FUEL SYSTEM - Carburetor Adjustment 6 51 

• 

2 Ad1ust by bending tho 1hrolllo lever stOP· 
per 1nd1ca1ed in tho hgure 

1~ I Kl ICK-UP 
~ I Fully open the primary thro111e valve and. 

using SST. check lho secondary throule 
valve opening angle. 
SST (09240-00014) 

Kick·up angle: 25• 

2. Ad1us1 by bending lhO secondary lhrollla 
lever ind1ca1od m the l lguro. 

SECONDARY TOUCH ANGLE 

~ 1. Check 1he p111nary lhrollio valve opening 
~ with SST a1 the same tune the secondary 

thro11le valve just starts to opor1. 
SST {09240-000 14 J 

Secondary touch angle from 
horizontal piano: 67' 
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Fig. 6· 147 

Fig. 6 ·148 

FU EL SYSTEM - Carburetor Adjustment 

111 

2. Ad1ust by bending 1he touch lever 1nd1· 
ca1cd m lhe figure. 

FAST IDLE CLEARANCE 

~ 2. 

Fully close lhe choke valve by turning tho 
choke shalt lever 

Check 1he clearance between 1ho pri ma1y 
throllle valve and carburetor flango with 
SST 
SST (09240 000201 

Fast idlo clearance: 1 .3 mm 
(0.061 In.I 

3 l\d1ust by 1urning lhe fas1 idle ad1ushllg 
scrow ind1ca led in 1he hgure 

Fig. 6-150 

Fig. 6 · 1 52 

Fig. 6-153 

FUEL SYSTEM - Carburetor Adjus1mont 6 - 53 

UNLOADER (USA) 

~ 1. fully open the primary throule valve and 
l.!!L!.I check 1he chOke valve anglo with SST. 

SST(09240--00014) 
Choke valve angle from horizon-
tal plane: 50• 

2. Ad1ust by bend1119 1110 primary 1hro1tle 
arm incf1ca1ed 1n the figure 

CHOKE BREAKER (USA, Australia & 
~ ECE FJ series) 

~ I Apply vacuum to tho choke breaker 
diaphragm. 

2. While closing the choke valve by hand. 
cneck the choke valve angle with SST 
SST {09240·00014) 

Choke valve opening angle from 
horizontal plane: 

USA 45• 
Others 38° 

3 Ad1us1 by bonding tho choke breaker link 
1nd1ca1ed 1n tho l19uro 
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Fig. 6· 164 

Fig. 6·166 

FUEL SYSTEM - Carburetor Adjustment 

0 l 

CHOKE OPEN ER (USA) 

~ I Fully close the chOke valve by turning the 
~ choke shah lever. 

2 Apply vacuum to the d iaphragm and then 
check the choke valve angle with SST 
SST (09240·00014) 

Choke valve opening angle from 
horizontal plane: 75• 

3 Ad1ust by bending the choke shah stoppei 
11>d1ca1ed m the flgUJe 

THROTTLE POSITIO N ER (A u stralia & 
~ ECE FJ series) . 

~ I. l\pply vacuum 10 the thro111e posiuone• 
diaphragm. 

2. Check 1 he 1 hro111e valve opening with 
SST. 
SST [09240-00014 I 

Throttle valve opening angle from 
horizontal plane: 

N.S.W. 11° 
Others 1 o• 

3 Ad1ust by turning the throttle POS•Uooer 
ad1ust1ng screw 1nc:hca1ed 1n the figure 

Fig. 6 · 1 68 

Fig. 6· 1 GO 

Fig. 6 · 1 6 1 

I 

9 s """ 

FUEL SYSTEM - Carburetor Adjustment 6- 55 

SLOW CUT VALVE (USA) 

Set the primary throulo valve oponmg 10 
the secondaty touch angle (67°) 

2 Check the slow cut valve suoke and 
ad1ust by bending the leve1 1ndica1od 111 
the hgu1e 

Slow cut valve stroko: 
1.5 - 2.0 mm 
10.0&9 - 0 .079 in.I 

ACCELERA TION PUMP 

1. W hile •otaung 1ho th•ollle shal1. chock 
1hat 1ho pump corinec 11ng lu'k 1novcs 
smoothly 

Check the accelera11on pump stroke and 
ad1us1 by bending the pump connactmg 
hnk. 

Acceleration pump stroke: 
g ,5 mm 
(0.374 in.) 
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Fig. 6 ·163 

Fig. 6· 164 

Fig. 6 -166 

FUEL SYSTEM - Carburetor Adjustment 

& 

~---~~~~~~~~ 

IDLE MIXTURE ADJUSTING SCREW 

(except USA) 
Tighten 1no idle m1x1ure ~(fjust•ng screw fully 
and then unscrew 11 the following amount 
w1 1h SST(ECEI or o screwdriver (01hors) 
SST 109243-00020) 

Return from fully c losed: 
ECE & N.S.W. 2· 1/ 2 turns 
Others 2 turns 

(USA) 
If necessary, 1emove the steel plug and idle 
mixture adjusting screw referring 10 the 
following proceduro· 
1. Ma1k tho con1cr ol the plug with a punch. 

- Note -
Plug each carburetor vacuum port to pre­
vent entry of steel part icles when drilling. 

2. Drill o 8 5 mmcf> (0.335 ln.<M holo In tho 
cantor of 1ho plug. 

- Note -
As there Is only 1 mm (0.04 in.I clearance 
between the plug and screw, drill carefully 
and slowly to ovoid drilling onto the screw. 

3 Through tho hole 1n 1he plug. lully screw 
1n the mouure ad1us11ng screw w11h a 
screwdriver 

- Note -
Be careful not to damage the screw tip by 
tightening tho screw too tight. 

f ig. 6-166 

f ig. 6-167 

Ml11.1uro Adjusting Screw 

Fig. 6· 169 

Fuel Level 

FUEL SYSTEM - Carburetor Adjustment 6-57 

j 

4 Use a 9 5 mm</r (0 374 1n<f>I dnll 10 force 
the plug off 

Blow otr any stool par11cles with com· 
pressed air and ron1ove Che screw. 

- Note -
If the drill has gnawed Into the screw tip or 
If the tapered position is damaged, replace 
the screw. 

/,\ 6. Fully screw In tho Idle mixture adjus11 ng 
~ screw and then unscrew ot abouo 2 turns 

- Note -
1. Be careful not to damage the screw tip 

by tightening the acrew too tight. 
2. Do not Install the steel plug until the 

idle mixture adjustment Is finished. 

IDLE MIXTURE ADJUSTMENT (USA! 

In the case of 1ho steel plug being removed. 
check the idle mix1uro speed referring to the 
following procedures. 

]& 
1. Check 1he following items before ad1us1· 

ment 
Ill Air cleaner installed 
(2) Normal operating coolant tem-

pera1ure 
(3) Choke lully open 
(4) All accessories swi 1ched off 
(5) All vacuum lines connected 
{6) Ignition 11m1 ng sol correc lly 
(7) Transmission in neutral 
(8) Fuel level should be abOut even w ith 

1he correct level on the sight glass 
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Fig. 6 · 170 

Fig. 6 ·171 

Fig. 6 ·172 

Fig. 6· 173 

FUEL SYSTEM - Carburetor Adjustment 

~...-o;i,_,.S• t to Cho mo.Omum speed. I 

Idle Mixlur• Adjushng Setew 

Break the odlo hmoter cap on the odle speed 
ad1ustong screw of installed 

3 Stan the engine and set to the maximum 
speed by turning the 1dlo mixture adJUSt· 
1ng screw 

Sot to the Idle mixture speed by 1urnlng 
tho idle speed adjusung screw. 

Idle mixture speed: 690 rpm 

- Note -
Before moving to the next step, continue 
edjustn1ents 3 and 4 until the maximum 
speed will not rise any further no matter 
how much the IDLE M IXTURE ADJUSTING 
SCREW Is adjusted. 

Set to the idle speed by screw 1ng m the 
idle mixture adiustmg sc1ew. 

ldlo spood: 650 rpm 

- Noto -
This is tho LEAN DROP METHOD for set· 
t ing the Idle speed and mixture. 

fig. 6- 174 

' ~ :...r----- . 

fig. 6 -176 

FUEL SYSTEM - Carburetor Adjustment 6-59 

l E1 7 

Install a new hrn1ter cap on tho Kiie speed 
ad1ustong sc1ew. 11 one was installed 

Tap on a new plug until II is even with the 
carburetor lla119e surface 
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7-4 STARTIN G SYSTEM - Performance Test 

Fig. 7 - 7 

~ 2. 

Fig. 7-8 

~ 3. 

Fig. 7-9 

Fig. 7-10 

~ $. 

Pull-on test 
Connec t the magnetic switch to a batteoy 
as shown 1n the figure. 
Negauve sode 

Bauery 8 ---Starter body and 
terminal C 

Postt1ve side 
Battery :fl - - - Terminal 50 

If the ponoon has dcfonotely iumped out. the 
pull-in coil is sausfac1ory. 

Hold·in test 
Disconnect terminal C. The pinion should 
remain projected. 

Clleck the plunger retu111. 
When d1sconnec11ng the sw11ch l:>o(fy, the 
pinion should return quickly. 

Check p1111on cloa1ance. 
(I) Connect the held coil lead to te•· 

m1nal C 
(2) Connect the magnetic sw11ch to a 

battery as shown on the ligure. 
Positive sodo 

Ba ttery $ --Terminal 50 
Battery 8 - - Starter body 

Fig. 7-11 

Fig. 7· 12 

·-./ 

, 

l \.l 

\ I 

STARTING SYSTEM - Performance Test 7 - 5 

(3) 

(4) 

Move the pinion 10 1he arma1ure 
side 10 ehmmate slack. and check 
the clearance between the pinion 
and stop collar. 

Clearance: 
STD 0 .1 - 4 .0 mm 

10.004 - 0 .157 in.) 

Adjust. if necessary. after loosening 
the lock nut. 

Clearance Stud 
Too large --- Screw in 
Too small --- Screw out 



7-6 STARTING SYSTEM - Starter 

Fig. 7-13 

11 14 
3 4 Fig. 7-16 

6 

\ . Mtl{Jnedc Switch Set Boll 

2 . Magnetic Switch Assen1bly 

3 . Bearing Cover 

4 , Lock Plate, 0 Ring & Rubber 

5 Doll 
6. Commutator End Ftan1e 

1. Yoke with Brush Hoktor 

STARTER 
DISASSEMBLY 
Disassemble the parts in lhe numcncal order 
shown 111 1he figure. 

10 

8. Boll 
9. Onve Housil\{i 

1 0 . Drive Lever 

1 1. Armature 

9 

8 

--­' ' 
: 

7 Fig. 7- 1? 

12, Sn:.ip Aing. & Stop Collar 

13 . Clutch with Pinion Ge~u 

1 

14. Spring, Spring Holder & Ccn'lor 6c3rin9 

Fig. 7-15 

Fig. 7-17 

/ 

STARTINGi SYSTEM - Starter 7 7 

Disconnec l terminal C before removi ng the 
n1agnet1c switch. 

Remove th-e magne11c sw 11ch as shown in the 
ligure. 

Measure the armaturo shaf1 1hrust clearance. 
Thrust c learance: 

STD 0.05 - 1 .00 mm 
(0.0020 - 0.0394 in.) 

Limit 1 .00 mm 
(0.0394 in.) 

r::J Remove lhe brushes from the brush holder. 

t.::J 



7 - 8 STARTING SYSTEM - Starter 

Fig. 7-18 

Fig. 7-19 

Fig. 7-20 

Tap on the stop collar with a screwdriver. 

Pry off the snap ring with a screwdriver Md 
remove !he stop collar 

If the pinion was diflicult to pull out. smooohen 
the shalt with an oil stone 

Fi9. 7· 21 

Fig. 7· 22 

Fig. 7-2_3 __ 

Fig. 7-24 

STARTING SYSTEM - Starter 

!NSPECT!ON S. REPAIR 
Commutator 

7 -9 

Check for the following and repair or replace. if 
necessary. 
1. Dirty or burnt surface 

Correct with sandpaper it necessary. 

Depth or segment mica 
M ica depth: 

STD 0.4 - 0.8 mm 
(0.016 - 0.031 in.) 

Linli1 0.2 n1n1 
(0.008 in.I 

3. Repair the segment mica 
(1) If the mica depth is below the l imit. 

correc t with a hacksaw blacJe. 

(2) Smooth out the edges with a hack· 
saw blade. 



7-10 STARTING SYSTEM - Starter 

Fig. 7-25 

Fig. 7·26 

(3) Use #400 sandpaper 10 smooth the 
co1nmutator surface 

Runou1 
Correct on a lathe 1f 11 e>cceds the llm11 

Runout : 
STD Less than 0. 1 n1n1 

C0.004 in.) 
Limit 0.3 n1n1 

(0.012 in.) 

Fig. 7· 29 

Fig. 7-27 Fig. 7-31 

~ 5. Surface wear 

Fig. 7-28 

Replace the armature i f below the lim11 
Con1 mutator outer diameter: 

STD 32.7 m m 
(1.287 in.I 

lim i t 31 mm 
(1 .22 in.) 

Armature Coil 
1. Ground test 

Check lhe comn1u1a1or and a1ma1ure coil 
core It 1here is continuity. 1he armature 1s 

grounded and must be replaced. 

STARTING SYSTEM - Starter 7 - 1 1 

~ 2. Short circu11 test 

Place 1he armilture on an arma ture tester 
and hold a hacksaw blade against the 
armature core while turning the armature. 
If the hacksaw blade is aurac1ed or vibr· 
ates. the armatu re is shorted and must be 
replaced. 

Solder cond11ion 
Check for continuity between the com· 
muta1or and arrna ture coil. 

Field Coil 
Open circuit test 
Check for cont1nu1ty between the lead 
w11e and soldered connection of the field 
coil brush. H there is no continuity. I here is 
an open circui t in the field coil and n 
should be replaced. 

Ground test 
Check lor con11nu11y be1weon the field coil 
end and field frame. 
If there is continuity. repair 01 replace the 

field coi l. 



7 - 12 STARTING SYSTEM - Starter 

Fig. 7-33 

Fig. 7 -34 

Fig. 7-35 

Fig. 7-36 

Brush 
Measure the brush length and replace 1f below 
1he limi t 

Brush length: 
STD 19 mm 

(0 .75 in.) 
Limi t 10 mm 

(0.3g in.} 

Brush Spring 
Measure lhe brush sprir>g load w i th a pull 
scale If the reading is below 1he specified 
value. replace the spring 

Tension: 1.02 - 1 .38 kg 
(2.2 - 3.0 lb) 

- Noto -
Take the pull scale read ing at the very ins· 
tant the brush spring separates from the 
brush. 

Brush Holder 
Check the insu lation be1ween the 8 brush 
holder and $ brush holder Repair or replace. 
1f cont1nu1ty is indicaled 

Drive Lever 
Check the drive lever and spring lor wear. 
Replace. if necessary. 

Fig. 7-37 ,,, 

Fig. 7-38 

~' 
' 

Fig. 7·39 

Fig. 7 -40 

STARTIN G SYSTEM - Starter 7- 13 

Starter C lutch & Pinion Gear 
I. Check the spline tee1h for wear or 

damage. Replace. 1f necessary. 
2. Check 1he pinron for smoo1h movement 

~ 3. Check lhe pinion gear 1ee1h and 1he 
chamler for wear or damage. 

Ro1a1e the pinion. It should turn lree in 
clockwise direction but lock when 1urned 
counlerclockwise. 

Magnetic Switch 
1. Push rn the plunger and release it 

The plunger should re1urn quickly to rts 
ori0inal pos111on. 



7-14 STARTING SYSTEM - Starter 

Fig. 7·41 Measure and ad1ust the distance lrom lhe 
switch mounting surface to the stud end 

Moving stud length: 
STD 34 mm 

(1.34 in.I 
(Reference only) 

Fig. 7.45 

STARTING SYSTEM - Starter 7-15 

Armature Shaft, Bushing & Center 
Bearing 
I Inspect the armature shah. drove housing 

bushing and end lrame bushing for wear 
or damage 



7-16 STARTING SYSTEM - Starter 

Fig. 7-49 

1~1'1.t"'-40 
.__.-~ 

Fig. 7-50 

~ 3 

I W 

(6) Clean 1he bore. install a new bushing 
cover and stake 1he housing at touo 
posic1ons. 

Inspect lhe spring holder, spring and 
center bearing fo, cracks. wear or damage. 
Ro place. 1 r necessary 

f ig. 7-51 

13 Fig 7-59 

=r· 
10 9 

1 A1m{lturc 

2 Center Bearing. Spring Holder & Spring 

3. Clvlch \Yilh Pinion Gear 
4, Stop Collar & Snap Ring 

5. Drive Lever 

6. Drive Housing 

7, Bolt 

STARTING SYSTEM - Starter 7 - 17 

ASSEMBLY 

Assemble the pans in lhe numerical order 
shown 1n 1he Jigure. 

5 Fog, 7-55 7 14 Fig. 7-60 
7-61 

8 Fig. 7-56 

8 Yoke wilh Brush HoldC:f 

9. Comn1vtetor End F1an1e 

10. Oolt 

11. Rubber, 0 Ring & l.ock Piute 

12. Soaring Cover 

13. Magnotic Switch Assernbty 

14. Magnetic Swhch Set Solt 



7 - 18 STARTING SYSTEM - Starter 

Fig . 7·62 

Snap Ring 

Fig. 7.54 

' 

Fig. 7 .55 

E1 

Drive 1n the snap ring with a 14-mm socket 
wrench. ond then ht 11 into the shaft groove 

Conlpross the snap ring w1 1h a vise 
Moko sure tha l tho snap ri119 hts coiroclly 

Top tho p1n1on to slide 1he stop collar on10 lhC 

snop "''9 

l11siall tho drive lover 

- Noto -
Asson1blo tho drive lever in tho n"llHtnor 
shown In tho figure. 

fig. 7-66 

Fig. 7- 67 

Fig. 7 ·58 I-

Fig. 7 .59 

STARTING SYSTEM - Starter 7-19 

Assemble the brush holder. iokong core not to 
damoge the brushes or commutator 

Instal l tho lock pla te ond measure the 
armature sha ft lhrust cleornnco If clearance 
exceeds the spocof1ed voluo. correct by 
1ocreas1ng the number ot shims 

Thrust clearance: 
STD 0.05 - 1 .00 mm 

10.0020 - 0.0394 in.I 
Limit 1.00 mm 

(0.0394 in.) 
Adjusting shim thickness: 

0.5 mnl 
10.020 In.I 

Install the bcoring covor. 

- Noto -
Refill the cover about 1/ 4 ful l with grease. 

Hook the rnagneltc sw11ch 0010 tho drive lever 

SJ>nng fron1 undcrrioath 



7- 20 STARTING SYSTEM -Starter 

Fig. 7-61 

Check 1he ponoon clearance. 
I Connect the held cool lead to terminal C 
2 Connect the magne11c switch to a battery 

as shOwn on the figure 
Pos111ve side 

Bauery 'i' - -Terminal 50 
Ba11cry A --S1a11er body 

Move 1he ponoon 10 lhe arma1ure soda 10 
01om1no1e the slack. and check the 
clearance between 1he pinion end and 
s1op collar 

Clearance: 0.1 - 4.0 mm 
(0.004 - 0 .167 in.I 

4 AdJUSI. of necessary. alter loosening the 
lock nu1 

Clearance 
Too large--Screw on 
Too small Screw oul 

\ 
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8-2 IGNITION SYSTEM - Ignition System Circuit 

IGNITION SYSTEM CIRCUIT 

Fig. 8 -1 

FA series 
19 nit ion Switch 
S ide 

Fig. 8-2 

-.,. 
I 
I 
I 

_L 

I 

Fusible Link 

T ermln&I a:: .--------, 

Ignition Coil 

T6fmina1 e 

Oisuibvtor 

Fig. 8-3 

Fig. 8-4 

USA FJ series 

.,. 
I 
I 
I 
I 

...L 

l 

Fusible 
l ink 

IGNITION SYSTEM - Ignition System Circuit 8-3 

Ignition Switch Side 
Ignition Switch FJ 40, 43. 45 so1ios 

~~~ ~ 

lgni,ion Cod & 
lgni1er 

Ignition Coil 

0 

L .. r .. 
lgn;,., , 

FJ GO series 

IFIQ1 
~ 

Spark Plvg 

Olsirlbotor 

Signal Generator 



8 - 4 IGNITION SYSTEM - Igni tion System Circui t 

Fig. 8·6 

ECE & Australia FJ series 

Fig. 8 -6 

T 
I 
I 
I 
I 

..I.. 

To Su11ter 
TtNmin31 IG 

IN S.W. & ece 
FJ 40 ,.,100) 

ExltfMI Re1l1tor 

To S1arter TtN'minal IG [N S W & ECE FJ 40 series) 

__ ....::D.::"lr1bu . .:;l;;:0<;....__ 

lgtlrbOo SW1:1Ch Stde 

"~-
FJ 80 setill 

~ 
~ 

Fig. 8-7 

Fig. 8·8 

Fig. 8·9 

SEE 

ENGINE TUNE·UP 

BATTERY SECTION 

Figs. 2-5 to 2·8 

-

IGNITION SYSTEM - On-Vehiclolnspection 8 - 5 

ON-VEHICLE INSPECTION 
A Precautions 

FOJ USA FJ series. caution shOuld be 
taken woth following items 
(l) Do not leave tho 1gn1tion switch ON 

for more than 10 minutes 11 the 
engine will not start 

121 As some tac homo tors are not com­
patible w 1t h this ignition system. it is 
recommended that vou consult w ith 
the manufacturer. 

(3) NEVER allow thO igm11on coil ter­
minals to touch ground as It could 
result "' damage to tho 1gn1ter and/ 
01 19n1t1on coil 

{4) Do not disconnect tho battery when 

{5) 

{6) 

the engine is running 
Make sure that tho 1gn11er 1s properly 
grounded to the body 
When a tachOmoter IS connected to 
the system. connect the tachometer 
EEi 1erm1nal to the 1gn111on coil e 
terminal 

2. Check tho bauorv 101 tho lollowing Items: 
(1) Spec1f1c gravity 
(2) Terminals 
(3) Elocuolyte lovol 

Check the fuses and fusible finks 



8 -6 

Fig. 8 -11 

Fig. 8 -12 

Fig. 8-13 

IGNITION SYSTEM - On-Vehicle Inspection 

4. Check 1he installation o l the wires and 
connectors. and check them 101 damage, 

Check the spark condition. 
(ti Pu ll the distri butor igni tion coil 

resistive cord from the distribu101 
{2) Hold the cord end close 10 a ground. 
{3) S1a1t the engine and check for spark. 

- Caution -
This check must be made in as short o time 
as possible. 

Igniter {USA FJ series) 
I. Turn the ignition switch to ON 
2. Check the power SOURCE l ine vol tage 

Connect a vol tmeto• "11 lead to the 1gni· 
uon coil J; terminal. and the B lead ta 
the igniter body 

Voltage: Ap,prox. 12V 

Check the power transistor OFF condition 
Connect a voltmeter © lead to the igni· 
l iOll coil 9 terrrunal. and the $ lead tO 
the 19nite1 body. 

Vol tage: Approx. 12V 

f ig. 8-14 

Ory Ctlf Battery 

e \..___.:>} 

Fig. 8-16 

Fig. 8-17 

00 

.n 

IGNITION SYSTEM - On-Vehicle Inspect ion 8 -7 

• 

• 

~ 4. Check the power trMs1stor ON condition. 
(1) Disconnect the wiring connector 

from 1he distribu tor. 
(2) Using a dry cell baue1y (1.5VI. con· 

noct the positive pole to the pink 
wire terminal and lhe negative pole 
to the white wire terminal. 

- Note -
This check must bo made in as short a time 
as possible (less than 5 seconds>. 

(3) Connect a voltmeter Ee lead to the 
igni tion coil e terminal. and the e 
lead to the igniter body. 

Voltage: 
5V·Lcss than battery vol· 
1age 

Ignition Coil {USA FJ series) 
Check the igni tion coil resistance w i th an 
ohmmeter . 
1. Primary coil resistance between the $ 

and e terminals. 
Resistance : 0.5 - 0. 7 fl 

Secondary cool resistance between the ® 
terminal and high tension terininal. 

Resistance: 11.5 - 15.5 kfl 
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Fig. 8-18 ... 

Fig. 8-20 

IGNITION SYSTEM - On-Vehicle lnspee1lon 

Ignition Coil (ex cept USA FJ series) 
Check 1he 1gn111on cool resosrnnce w11h 8~ 
ohmme1er 
l Primary cool res1s1ance be1ween lhe $ 

and "::! 1ermonals. 
Resistance: 

FA & General FJ series 
1.2 - 1.5 0 

ECE & Australia FJ series 
1.3 - 1 .6 0 

~ 2. Secondary cool resis1ancc be1ween (ii) 
terminal and hogh 1ension 1ermonal 

Resistance: 

& 

FA & General FJ series 
8.5 - 11 .5 k O 

ECE & Australia FJ series 
10.7 - 14.5 k O 

Roslstor (exce11t USA FJ series & FA 
sorlesl 
Check 1he resistor resistance woth an ohm· 

Resistance: 1.3 - 1.6 0 

HIGH TENSION CORD 

- Noto -
1. Carefully remove the high tension cords 

by pulling on the rubber boots. 

Fig. 8-22 

wroog 

fig. 8-23 

Fig. 8 -24 

Fig. 8-25 

IGNITION SYSTEM - On-Vehicle lnspoclion 8-9 

Do not bend the cords too sharply as 
the conductors will break. 

INSPECTION 

Check the cond111on ol the cord terminals. 
If any termonal is corroded. clean 11. II 
broken or distorted. replace 1he cord. 

Check the resostonco ot each cord bet­
ween bolh ends. II tho 1eading exceeds 
the lim11. replace tho cord . 

Resistance : 
Less than 25k0 per cord 

SPARK PLUG 

l1r5l 1NSPECTION 

1 Check for 1he lollowing i tems· 
( I) Cracks or damages Ir• tho threads or 

insulator. 
(2) Damaged or dowroora1cd gaske ts. 
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F(g. 8-26 

Fig. 8-27 

IGNITION SYSTEM - On-Vehicle Inspection 

(3) Wear on the electrodes. 
(4) Burnt electrode and the amount of 

carbon deposil. 
2. Clean 01 replace the plugs. if necessary. 

ADJUST PLUG GAP 

Check the plug gap with a plug gap gauge. 
If not as specified. adjust by bending the 
ground (ou 1erl electrode. 

Spark plug gap: 0.8 mm 
(0 .031 in.I 

Fig. 8 ·28 

4 

I 

IGNITION SYSTEM - Distributor !FA & General FJ Series) 8 -11 

10- --1 

DISTRIBUTOR (FA & General FJ series) 
DISASSEMBLY 
Disassemble the.pans In the numerical 01der 
shown in the figure. 

e - 1 
D 

~,____ __ : 
'if 

1-----8 

.. 
l-------7 

12----1 

l Disttlbu1or Cap 7. V~uum Advancet 

2. Rotor 8. Breciker Plate 

3 . Dustproot Cover 9. Cem 

4. Terminal 10, Governor Weight & Spring 

5. Breaker Point 11, Governor Shaft 

6. Condenser 12. Hous1119 Subassenlbly 



8 - 12 

Fig. 8-29 

Fig. 8-30 

Fig. 8-31 

Fig. 8 -32 

IGNITION SYSTEM - Distributor (FA & General FJ series) 

INSPECTION & REPAIR 

Cap 
Check for cracks. carbon 1racks. burnt or co1• 

roded 1erminals and c heck the cemer con1ae1 
for wear. 

Rotor 
Check for cracks. carbon 1racks. burn1 or cor­
toded terminals. 

Breaker Plate 
Check for smoolh ro1a1ion 

Cam & Shaft 
I. Check 1he earn for w ear or damage. 
2. Check 1he fi1 between !he cam and shah. 

fig. 8 -33 

Fig. 8 -34 

I 

Fig. 8 -36 

~ 
Fig. 8-36 

IGNITION SYSTEM - Distributor (FA & General FJ series) 8 - 13 

\ 

Governor Weight & Pin 
1. Rotate lhe governor we1gh1 10 check for 

binding 
2. Check the governor weigh1s for wear or 

damage. 

Vacuum Advancer Diaphragm 
Apply vacuum onto !he vacuum advancer 
diaphragm. The diaphragm should move. 

Governor Shaft & Housing 
1. Confirm 1ha1 !he governor sha l t ro1a1es 

smoolhly. 

[fl] 2 
Check 1he shaf1 lhrust clearance 

Thrust clearance: 
0.15 - 0.50 mm 
(0.0069 - 0.0197 in.) 
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Fig. 9 .37 

Fig. 8-38 

Fig . 8 -39 

Fig. 8-4 0 

IGNITION SYSTEM - Distributor {FA & General FJ series! 

r::l 3. 

~ 

~~ 
~ 

l .., 
• 

E1 

Disassemble the governor sha It 
(1) Scrape lhe peened end ol lhe pin 

w11h a grinder and drive out tho P•n. 

121 Check the governor shalt for wear or 
damage. 

(31 Check the housing. bushing and 0 
rmg for wear. deformation or da· 
mage. 

(41 Assemble 1he washers as shown on 
the figure {Cam side) 

Fig. 8 -41 

Flg. 8·42r 

Fig . 8 ·43 

IGNIT ION SYSTEM - Distributor (FA & General FJ series) 8 - 15 

Steel W1shert 

151 Assemble the washers as shown on 
1he ligure (Spiral gear sodel. 

(61 Before s1ak1ng the pon. recheck the 
shah clearance 
If necessary ad1us1 1ho clearance 
w11h a s1eel washer 

Thrust clearance : 
0 .15 - 0.60 mm 
f0.0059 - 0.0197 In.I 

(71 Peon both ends with a vise 
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Fig. 8 -44 

l ~ © I) 

IGNITION SYSTEM - Distributor (FA & General FJ series) 

3 
f;g, 9.45 

8 

I 
0 @ (j) 

i 

ASSEMBLY 

Assemble the parts in lhe numerical order 
shown in 1 he figure. 

~ 
11 

10 

'II 
6 

3 F;g. 8.45 •= > 5 

§ 
1 .. 

:i 

7 

~ 

I. Governor Shah 7. Condenser 

2. Housing Subassombtv 8 . Tetml.nal 

3. Governor Weight & Spong 9. Vacuum Advance1 

4. Cam 10 . Oustproo f Cov•r 

5. Breaker Plato 11. Rotor 

6. Breaker Point 12. Distributor Cop 

Fig. 8-46 

Fig. 8 -46 

• ~ 
f!f 

Fig. 8-47 

Fig. 8-48. 

IGNITION SYSTEM - Distributor (FA & General FJ series) 8-17 

r;;l 

~ 
'> 

Rubbing Stock Gap 

r::J Make sure 1h81 the governor spring is installed 
L:.:J correclly. 

8 Install the cam. aligning i1s notch with 1he 4. 
mm hole of the spiral gear as shown in the 
figure. 

Make sure 1ha1 the E ring is ins1alled in the 
breaker plate correc1ly. 

Adjust 1he rubbing block gap. 
Rubbing block gap: 0 .30 mm 

IO.O 11 8 In.I 



8-18 IGNITION SYSTEM - Distributor (FA & General FJ series) 

I 

~ ....:. _.- - --

Stuing Setung 
l.ine Mlrk 

Fig. a.so 

SEE 

DISTRIBUTOR 

INSTALLATION 

SECTION 

Figs. 8-79 to 8-86 

& Set the octane soloctor a1 the standard lino 

Check the breaker pla te for smooth rotation by 
pushing 1 ho octane selector. 

INSTALLATION 

Install the distribu1or. 

fig, 8-62 

IGNITION SYSTEM - Distribu tor (USA. ECE & Australia FJ series) 8 - 19 

DISTRIBUTOR (USA, ECE & Austra lia FJ series) 
DISASSEMBLY 

USA FJ sories 

9 

---3 

10'---' 

t Diatnbutor Cap 6 
2 Rotor 7. 

3. Ou1cp1oof O Ring 8, 

4, Oust Cover 9. 

6 S~nel Generator 10. 

Disassemble the palls m the numerrcal ord()r 
shown in the lrguro 

_ , 

---2 

--4 

---7 

----6 

Vacuum Advancor Diaphragm 
8teake1 Plate 
Governor Weight &· Spring 
Siogn'I Rotor 

Housing Sut>assembly & Spltel Gea1 

I 
I 
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Fig. 8-63 

ECE & Australia FJ series 

e 

f 
10 

~ 
9 .. 

... 

11 

.,::::::' 

I . Oistributor Cop 

2. Rotor 

3. Dus1proof Cover 

4. TerminaJ 
5. Condenser 
6. Vacuum Advancer 

~ 

12 ~ 

7. 

s. 
9. 

tO. 
11 , 

12. 

Disassemble the parts in the numerica l orde1 
shown in the figu1e. 

2 

3 

'ii 

~ 
7 

4 1> a eee 8 

6 

,- -~ 
lb 

Bte&ke1 Poinl 

Breaker PlatG 
Governor Weight & Spring 

Cam 

Gove1nor Shaft 
Ho~•sing Subassembly 

IGNITION SYSTEM - Distributor (USA. ECE & Australia FJ series} 8-2 1 

fig. 8 -64 

Fig. 8 ·56 

USA ECE & Australia 

I II 
"-

Fig. 8-66 

~ 1 

Fig. 8-67 

~ 

~ 

~ 

INSPECTION & REPAIR 

Cap 
Check for cracks. carbon tracks. burnt or cor· 
roded terminals and check the center contact 
for wear. 

Rotor 
Check fo1 c1acks. ca1bon iracks. burnt or cor-
roded terminals. 

Breaker Plate 
Check for smooth ro tation 

Cam & Shaft 
1 . Check 1he cam for wear or damage. 
2. Check the ht between the cam and shah. 

I 
I 
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Fig. 8·68 

( .. 

Fig. 8-69 

Fig. 8 ·60 

Fig. 8-61 

IGNITION SYSTEM - Distributor (USA, ECE & Australia FJ series) 

,, 

\ 

(iiii1 Governor Weight & Pin 
(D 1 Rotate the governor w eight to che<:k 10< 

bonding 
2 Check the governor w eights and bearings 

for wear or damage. 

Vacuum Advancer Diaphragm 
Apply vacuum onto the vacuum advancer 
diaphragm The diaphragm should movo 

Governor Shaft & Housing 
t . Confirm that the governor shalt ro1a1es 

smoothly 

Check the shah thrust clearance. (ECE & 
Australia) 

Thrust clearance: 
0 .15 - 0.60 mm 
(0.0059 - 0 .0197 in.) 

IGNITION SYSTEM - Distributor (USA. ECE & Australia FJ series) 8 -23 

Fig. 8-62 

Fig. 8·63 

ID II-= --~ ;./{/',/,---.---..,. 
·' 

Fig. 8 -64 

USA 

Fig. 8-66 

• 

( 

ECE & Avsirafia 

111 

r::l 3. 

~ 
Disassemble tho governor shah referring 
to the lollowong procedures (ECE & 
Austrahal 
t 1l Scrape the peened end or the pon 

w oth a grondor and drove out the pm, 

- Note -
Do not disassemble the governor shaft of 
USA distributor. But replace tho spira l gear 
if necessary. 

(2) 

(3) 

Check the governor shah for w ear or 
damage. (ECE & Ausiraha) 

Check the housing. bushing and 0 
ring for w ear. deformation or dama· 
ge . 
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Fig. 8·66 

StNIWashet$ 

B"kelltc Was her 

Fig. 8·67 

I ~ Stael Washers 

Bak.elite Washer 

Fig. 8·68 

Fig. 8 ·69 

'~ ) 
" -

(4) Assemble the washers (~m side) aa 
shown on the figure. (ECE & Aus. 
trahal 

(51 Assemble the washers {spiral gear 
srde) as shown in 1he figure. (ECE & 
Australia) 

(61 Before staking 1he pin. recheck the 
shah clearance. 
U necessary. ad1us t tho clearance 
with a steel washer. (ECE & Aus· 
1ralra) 

Thrust clearance: 
0.15 - 0.50 mm 
(0.0059 - 0.0197 In.) 

(7) Using a su11able metal pla1e. peon 
both ends of the pm. 

IGNITION SYSTEM - Distribu tor (USA, ECE & Australia FJ series) 8-25 

Fig. 8 ·70 

USA FJ series 

1-----< 

1~ 
t. Housing Subassembly & Splrel Gear 

2 Signal Rotor 

3. Governor Welght & SpNng 

4 . 81e1ker Pl111 

5 VKUum Advancer Oiaphr~m 

ASSEMBLY 

Assemble tho parts 1n lho numerrcal order 
shown 1n the figure 

7 

6 
Ftg 8 ·77 

4 

5 
Fig 8-78 

6. Signal Gene111or 

1. Oust Cover 

8. Ou1tptoof 0 Ring 

9 Rotor 

10 Dist.rttM..nor Cap 
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Fig. 8 -71 

ECE & Aus tra lia FJ series 

4 - ---1 
Fog 8j73 

9.75 

1----

"" ff 

• 

Assemble 1hc pans In the nurnoncal O•der 
shown on lhc figure 

----- 12 

& 11 

10 

'fl 
.. ~ 9 Fog 8·78 

i ---~ 5 

~ 6 Flg. 8.76 

, ~ 

'~ 
\~ 8 

.:::::::' 

1. Governor Shafi 7. Termln.al 
2 Hou$ing Suba$se-mbly 8. Conctensor 
3. Com 9. Bfenll.or Point 

• Governor Wet.ght & Spri.ng 10 OustPtoof Cover 
5 Steaket Plate 11 RolOf 

8 Vacuum Advat'IQtf 12 Otstt~tOt Cap 

IGNITION SYSTEM - Distributor (USA. ECE &. Australia FJ soriosl 8-27 

Fig. 8·72 

~ 
Fig. 8 -73 

~ 

Fig. 8· 74 

/"" 

-~t 
Fig. 8-75 

._ 

... 
-r 

..... 

( , 

/ ' • 

Match lhe 10.5 mark (USA) or the 10 mark 
(ECE & Australia) with the stopper and ht on 
the cam 

.. E1 lns1all the bearing ln10 1ho pin hole 

El Make suie that 1he E 11119 is co11cc1ly 111swlled 
1n the groove 

E1 Make su1e 1ha11he governor sp11 ng is 1ns1alled 
co11eclly 

I 
I 
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Fig. 8 · 76 

Fig. 8·77 --

Fig. 8·78 

IGNITION SYSTEM - Distributor (USA. ECE & Australia FJ series) 

r::"f Make sure that the E ring 1s correctly 1nstalle<1 
L:.J In the breaker plate. (USA) 

Signet Oenorator 

1
1~ I Ad1us1 .•he aor gap IUSA) 
~ I Aor gap: 0.2. - 0.4 mm 

l (0.008 - 0.016 In.) 

Aw GoP 
T"':'"""&li~~= 

flubbing Block Gop 
~ Adjust the rubb1n9 block gap. (ECE & Aus· 
l!:'..lJ tralia) 

Rubbing block gap: 0.30 mm 
(0.0118 in.I 

Fig. 8-80 

Shaft Slot 01tecllon 

I W 

Fig. 8-81 

Rotor Dite<:lion 

Flg. 8-~ 

lnstellod Ditec1ion 

IGNITION SYSTEM - Distributor Installation 8-29 

DISTR IBUTOR INSTALLATION 
FA & GENERAL FJ SERIES 

I . Se1 1ha No. I cylinder 10 1110 lg11i1ion 1im· 
Ing pos111on 

Set tho 011 pump shafl slot In the direction 
shown 1n tho figure. 

Begin insertion of the dis tributor with the 
rotor poont;ng as shown in tho figure. 

When lully installed. the rotor should 
pain ! as shown in the liguro. 
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Fig. 9 .94 

Fig. 9. 95 ---

5. Turn the 1gn111on switch to ON 

- Note -
Do not crank tho starter motor. 

..&. 6 
Rotate the distributor body counterclock· 
wise unt il a spark jumps between the 
points and tighten the clamp boll in that 
POSit1on 

7 Check the 1gn1t1on t1m1ng at 1dlo speed. 
Ignition timing: 

7' BTDC/ Max. 950 rpm 

8. If necessary. 011911 the timing ball with the 
painter by iurning rhe distribu tor body. 

Ma1k on ftywheel TOC 

Fig. 8·88 

r 

Shaft Slot Ol1ecoon 

APPfOA- 22• 

['' '" I 

Fig . 8-9 0 

IGNITION SYSTEM - Distributor Installa tion 8-31 

USA FJ SERIES 

SEt tho No I cylinder 10 TDC/compres­
sion 

Set the 011 pump shah slot on the dorec1oon 
shown in tho loguie. 

8e91n onsonoon of the dostrobutor with the 
roto1 pointing as shown 111 the figure. 

- Note -
Align the flange center with tho screw hole 
center. 

When fully installed. tho rotor should 
poinL as shown in the f1guro 

I 
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Fig. 8·91 --------

Fig. 8·92 

Fig. 8 ·93 

6 5 

Ifill 6 

Ahgn tho ro1or tooth w11h the signal 
9enora1or and 1ogh1en the clamp boll on 
1ha1 p0s111on. 

Check the 1gno11on 11min9 at idlo speed 
Igni t ion timing: 

7• BTDC/ 650 rpm 

7. If nocossary. align the 11min9 ball w11h the 
poln101 by 1urn1ng lhe distr1bu101 body 

CHARGING SYSTEM 

Page 

CHARGING SYSTEM CIRCUIT 9-2 
ON-VEHICLE INSPECTION 

(Tirrill Regulator Type) .................. 9-6 
(IC Regulator Type) .. . .. . .. . .. . . .. . . .. .. . 9-11 

AL TERNA TOR (FJ series) ...... ... .. ............. 9 -14 
(FA series) .. .. ...... .. ....... ..... 9-29 

ALTERNATOR REGULATOR .. ...... ............. 9 -39 
DISCHARGE WARNING LIGHT RELAY ..... 9-42 



9-2 CHARGI NG SYSTEM - Charging System Circuir 

Fig. 9-1 

Ignition Switch 
Side 

~ 
FJ 60 serios 

~ 
Fig. 9-2 

Ignition 
Switch 

Fusible 
links 

'T 
B.auery 1 

l 

CHARGING SYSTEM CIRCUIT 
FJ series (Tirr ill Regulator Type) 

Dis.charge 
Werning Light 

GA,__u_G~E....,Fu~·-·--~.Jl)\+--<>"...,..;C~H;;,.:;ARGEFuse 
ENGINE Fvse 

Regulator Side 

Regulator 

---(N}-+-~i)--, --, 

CHARGING SYSTEM - Charging System Circuit 9-3 

FJ 60 series (IC Regulator Type) 

Fig. 9 -3 

Ignition Switch 
Side 

FJ 60 series 

Fig. 9-4 

field 
Oiodes 

fusible 
Link 

~ 
l9nJUon Control Relav 

lgnlllon Control Retsy 

• 

Oiodo ·1 Discharge Warning 
• : Light Relay 

IC Oisch~rge ~:.....-.¢..;--...¢~ 
L-r I CHARGE Fuse 

· Warning 

-

- -----R-eg.1ul.alor l lJght ~eld Coil __] 

Oischa(ge Warniog 
light Reiav 

r:---"\ I' . . 
r---Htlr-1.. 

GAUGE 
~Fu~•.._•,,,__-.,._,~ Fusible t.ink 

Ignition 
Switch 

! 



9-4 CHARGING SYSTEM - Charging System Circui t 

Fig. 9-5 

Ignition Switch 
Si<fe 

fJ 40. 43,45 series 

~ 
ED 

Fig. 9-6 

r · ' 
' ' . ' •• ·-F'otld 

Oiodt• 

FJ 40, 43, 45 series (IC Regulator Type) 

• Te:rminll l of the alternator is 
uHd for lhe brake warning ltmp 

••• 
• 

HEATER Fuse 
-- ------©-··- -~·---, 

8r1ke : 
Lamp 

ENGINE Fuu 

Fusible 
Lin> 

I 

Fig. 9-7 

AM 

Fig . 9 -8 

, - • _ _ .....;A.;:.ltt!~'-'-°'---

CHARGING SYSTEM - Charging System Circuit 9-5 

FA series (Tirrill Regulator Type) 

Ignition Switch 

TURN Fuse 

lgnhron Switch - --11 

RegulalOf 

. 
• 

J 
Voltage Regulator COil 

Ragutator S'de 

·~· 

Ammeter 

T 

' l 
' 

1 
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f ig. g . g 

N.S.W. 

f ig. 9 -10 

Fig. 9-11 

CHARGING SYSTEM - On-Vehicle Inspection (Tirrill Regulator Type) 

Ot hers 

\ 
Drive Bel l 

• • 
., 

ON-VEHICLE INSPECTION 
[Tirrill Regulator Type] 
CHECK FOLLOWING ITEMS 
I D11ve bell tension 

(General destinatior>s) 
Onve belt deflection {at 10 kg or 22 lb) 

""' 
'ISW & Oll>et excep1 
Vee10t.a ausuat.an Auilf-1ll 

slates 

" New 1-• t3 - ,~ 7 - 10 I018-0J5f mm 1)$1 -059t t028-03'll ~- t, 
~nJ Used tolS-O.cn 
B 7 - to ..... !028- 03'31 -- --
~·· 

(USA) 
Use a borroughs belt tension gauge. No BT-
33.73f 

Drive belt tension: 
New belt 120 - 170 lbs 
Used belt 80 - 120 lbs 

w/ Air con. 
New belt 
Used belt 

llf'>I 2. Fuses 

100 - 150 lbs 
60 - 80 lbs 

Installed cond1tron of wmng for alternator 
and regulator 

Fig. 9-13 

Fig. 9 - 14 

Fig. 9 · 1 5 

Fig. 9 · 16 

CHARGIN G SYSTEM - On-Vehicle Inspection (Tirril Regula tor Typo) 9- 7 

AJternat0t 

' 

~ 5. 

Battery terminal and lus1ble link 
loose 
Corroded 
Burnl 

Alterna1or on~vch1cte condll•On 
Abnormal noise from the allernator when 
engine 1s running 

Spec1l ic gravily 
Specific gravity: 
[When ful ly charged ot 20' C 
(68' F)) 1.26 - 1 .27 

PERFORMANCE TEST WITH 
VOLTMETER & AMMETER 

Connect the voltmeter 
lo flows 

and ammeter as 

Ammeter $ --- Alternator torm1 
nal B 

Ammeter 6 Wire terminal B 
Voltmeter d;i --- Alterna1or torm1 

nal B 
Voltmeter 6 --- Ground 

- Note -
Be careful not to cause a short. 
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Fig. 9 -17 

Fig. 9-18 

l 
Fig. 9-20 

CHARGING SYSTEM - On-Vehicle Inspection (Tirrill Regulator Type) 

l ~ 

No-load Performance Test 
Check lhe reading on the ammeter anc1 
VOllr'nCICf 

Current: less than 1 OA 
Voltage: 13.8 - 14.8 v 
Engine speed: Idling to 2,000 rpm 

Load Performance Test 
1 Run engine at 2.000 rpm. 
2 Turn on the headlights and all acccsso. 

fies. and check the reading on lhe 
omme1er and voltmeter 

Current : More than 30A 
Voltage : 13.8 - 14.8 V 

PERFORMAN CE T EST W ITH AL TEA· 
N ATOR CHECKER 

D1sconncc11he aherna tor regulator connector 
and connect SST 
SST [09081-0001 1) 

Push 20 V switch. 

Check terminal B vol tage. 
Push swi tch B. 

Raise engine speed from idling to 2.000 
rpm 

Voltage: 
STD 13.8 - 14.8 V 

It no1 w1th1n standard. p1obable cause is 
the ailernator regulator 

CHARGIN G SYSTEM - On-Vehicle Inspection !Tirrill Regula1orTypo) 9-9 

Fig. 9 ·21 

Fig. 9-22 -----

Fig. 9-23 

,IJ> 

,. 

SST 

SST 

Check 1crm1nat F vohago 
Push switch F. 

Raise engine speed from Idling 10 2.000 
rpm 
The checker reading should gradually 
decrease from 12 to 3 voils 
It no decrease. probable cause is alterna­
tor regulator 

Check terminal N vol1age 
Push switch N. 

Maintain engine speed at approximately 
1.500 rpm The pointer Should be a half of 
terminal B vollagc 

Voltage: 
STD 6.9 - 7.4 V 

If the voltage is higher. tho cause is the $ 
rectifier. 
If the voltage 1s lower. the C8U$C is 1ho 6 
rec1ifier. 

ALTERNATOR IN SPECTION (FJ series) 

~ I Nega 11ve side rect1t1or ShOll test 
Connect an ohmmeter 9 lend to terminal 
N and $ lead to terrn1nal E 
The meter should 1nd1cato infinity 

Pos111ve side roc 11hor shor1 tos1 
Connect an ohmmoto1 6 lead to 1erm1nal 
B and $ teacl to term1nol N. 
The meter should lnd1coto 1nt111i1y. 
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Fig. 9 -25 
') ' 

I • 
I 

Fig. 9-27 

Fig. 9-28 

' , 

CH ARGING SYSTEM - On-Vehicle Inspection fTirrill Regulator Type) 

' • 

Check 1hc rotor coil resistance 
Roslstonco: 5 - 9 ft 

Turn the sta1 to• switch 10 ON. nnd check 
to see 1f lhero Is bauery vol tage a 1 ter­
minal F 
If no1. Check the ENGINE fuse 

ALTERNATOR INSPECTION (FA se~iesl 

Nega1ive sido rcc11fier short 10s1 
Connect an ohmmeter e lead to 1erm111al 
N and the + lead to te1m1nat f 
The meter should mdrcato mlinity 

Positive side recti lter short tos1. 
Connect an ohmmeter e lead to terminal 
8 and the + lead to term1n.1I N 
Tho meter should indicate ml1nity 

On-Vehicle Inspection 
CHARGING SYSTEM - fTirrill Regulator Type). UC Regulator Typo) 9 - 11 

fig. 9-29 

,~ .. ~ 
t( /l 

~ .. , 
Fig. 9 -_3_0 ________ _ 

E 

Fig. 9-31 

SEE 

CHARGING SYST EM 

ON-V EHICLE INSPECTION 

Figs. 9·9 to 9-15 

f ig. 9. 32 

-.­
Bat1e'!.l.._ 

.I 

Check the roto1 coil resistance 
Resistance: 5 - 9 !l 

Turn tho sto11or switch to ON. and check 
to see i f thoro is ba11ery vollogo a1 ter· 
minal F 1elerring 10 Fig. 9 26 
If not. check the ENGINE tuso 

ON-VEHICLE INSPECTION 
[IC Regulator Type] 
CHECK FOLLOW IN G ITEM S 

1 Drrve belt tenslOn. 
2. Fuses 
3. Installed condition ol wiring tor alle1na tor 

and regula tor. 
4 
5 

Bauery terminal and fusible ltnk 
Allerna1or on-vehicle cond111on 

6 Spec1lte grov11y 

PERFORMANCE TEST .&. Connect the voltmeter and omrne1er as 
follows 

Ammeter t 

Ammeter ~ 
Vohme1or 1 

Vollmetor "" 

- Note -

- -- Alternator term1· 
nat 8 

- - Wire terminal B 
-- Alle1nator 1erm1· 

nal B 
-- Ground 

Be careful not to cause a short. 
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Fig. 9 ·33 
I 

Fig. 9 ·36 

CHARGING SYSTEM - On-Vehicle Inspection (IC Regulator Type) 

l 

rEFl 
~ 

I~ 
N o - load Perfo rmance Test 
Check tho read1~ on lhe ammeler and 
voltmeter 

Current : 
Voltage: 

loss than 1 OA 
14.0 - 14.7 v 
12s•c or 77°FI 

Engino speed: 2 ,000 rpm 

- Noto -
If tho tomporature is not 25"C (77°FI. find 
tho voltage limits in the chart for the cor­
rect tomporature. 

If tho voltage roading is less than 13.5 v. chock 
the altorna tor and IC regula 101 as follows 
1 Turn the starter switch 10 ON and check 

tho voltage reading at the alternator IG 
terminal 
If no voltage, check lhe engine fuse and/or 
starter swuch 

Remove the ond cover from the IC rcgula-
101 ond check the voltage reading at lhO 
regulator terminal L 
II tho voltage reading is zero 10 2 volts. 
check 1he olternowr 

CHARGING SYSTEM - On-Vehicle Inspection UC Regulator Type) 9-13 

Fig. 9. 37 -----
f l 

Fig. 9·3_8 ____ _ 

r .ry..nr--Jr ~, 

II the vol tage reading is tho same as ballery 
voltage. turn the s1a11er switch to OFF and 
check that there 1s conunu11y between the 
alternator terminals L and F 

No conunu1ty - -Chock tho alternator. 
Continuity i1oploce the IC regu· 

la tor 

Load Performance Test 
1 Run the engine at 2.000 rpm. 
2 Turn 011 the headlights and all occcssones 

Then check lhc reading on the ammeter 
and voltmeter 

Current : 
Voltage: 

M ore than 30 A 
14.0 - 14.7 v 
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Fig. 9 .39 

FJ series (Tirrill Regulator Type) 

I Through Bolt 
2 PL41r; & Fo• 

3 s.,_eo... 
4 cmv. End Fr.me 6 F.-on1 S.aung 
5 Amg 

8 Rotor & RMI' s..tff'IQ 

7 

8 
9 

10 

II 

12 

ALTERN ATOR (FJ series} 
OISASSEMBL Y 

Disassemble the parts on the numerical order 
shown in the figure. 

lnsul.atOf 

Rear End Cover Cexc~I USA) 

Rear £net Ftatne 

lns.ulat<>r 

Brush Hokjer & Aecbfi.tr Holdet 

Stator Coil 

CHARGING SYSTEM - Alterna to r (FJ series) 9- 15 

Fl . 9·4 0 

FJ series (IC Regula tor Type) 

2 fog 9.42 3 

I Through Bolt 
2 Puley & r1n 

3 s.,_eo ... 
4 Ofwe End ftln"!e & front 8e~ 

5 Rong 

8 Roto< & Ro11 Ooo•ing 
7 N~se SUC>'"tSS'°'1 CondeMOI 

Dosasscmble the parts on lhe 11u111eroca1 order 
shown in the logure 

5 6 

8. .... ...... 
9 Reat End Cover 

10 IC Regu&alOf 

II ~ar End frlJl'M 

12 lns.ulttOr 
13. Bn.i'Jh Holdes & Ree11t ter ~ 

14 Stator Coil 
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Fig. 9-41 

Fig. 9-42 

r 
Fig. 9-43 

Fig. 9-44 

Tirnll Regvlatot Type IC Regulator Tvpo 

El 

El 

El 

Pry off lhe drive end frame from 1he s1ator. 

- Note -
Be careful not to damage the coil wires. 

Clamp 1he ro101 in a sofl raw vise and loosen 
lhe pulley nul. 

Remove the rear end lrame from lhe s1a1or and 
rec1ifier holder 

- Note -
For IC regulator type. remove tho regulator 
before separating the rear end f rame. 

01scon11ect the sta1or coil from lhe rechrier 
holder by mel tin9 the solder. 

- Note -
When unsoldering the leads. hold the rec­
tifier lead with a long nose pliers to protect 
the rectifier from heat. 

Fig. 9-45 

Fig. 9 -46 

-..... ~ 

Fig. 9 . 47 

Fig. 9-48 

CHARGING SYSTEM - Alternator (FJ series) 9 -1 7 

INSPECTION 

Rotor 
1. Check the slip rings for dirt or burns. 

~ 2. 

~ 3. 

Open circuit test 
Check lor con 1inu11y between bo1h slip 
rings 
II there is no con1inuity. replace 1he 101or. 

Resistance: 
Tirrill regulator type 

3.9 - 4.1 n 
IC regulator type 

2.8 - 3.o n 

Ground 10s1 
Check lhal there is no con11nu11y belween 
the sl ip ring and rotor. 
If there is continuity. teplace 1he rotor. 

Stator (Tirrill r egulator type) 
1. Open circuit tes1 

Check that 1here is con1lnu11y be1ween 
1he 1wo leads near each other. 
II 1he1e is no con1inu11y. replace the s1ator 



9-1 8 

Fig. 9 .4 9 

Fig. 9 ·60 

I 

Fig. 9· 61 

, 

Fig. 9 -62 

CHARGING SYSTEM - Al ternator (FJ seriesl 

<. I 
' 

..... ... ,.,..,_,,,...-

......_ ... .._..--

Ground test 
Check that there 1s no conununy between 
the coil leads and s1a1or core 
II there •S continuity, replace the stator 

Sta tor (IC regulator type) 
1 Open circui t 1est 

Check that there rs con t1nu1ty between 
the three~wire Juncture and tho Othc1 
leads 
II there is no con11nu1ty. replace the stator 

- Note -
Check for continuity when the Juncture 
whes are connected with solder . 

Ground tes t 
Chock that there is no cont111u11y between 
tho cotl leads and s1a1or core. 
If there is con11nu11y. replace lhe sia101 

Bearings 
I Chock tho Iron t bearing lor wear or rough· 

noss 

Fig. 9-63 

Fig. 9 .54 

Fig. 9·65 

Fig. 9-56 

CHARGING SYSTEM - Allernator IFJ seriesl 9 t 9 

2 

~ 3 

Replace tho lront benrino with new one tf 
necessary 

Check tho mar bearing for wear or rough· 
ness 

Replace tho roar bearing rt necessary. 
11) Remove thO roor bea1111g with SST. 

SST (09286 ~60 l 1 J 

121 Press a new boarrng onto the rotor 
Sl>aft 

- Note -
Be careful not to press It In slantw ise. 
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Fig. 9-57 

Fig. g.59 

~
~ 

Exposed 
Lenglh_ __ 

Fig. 9 -59 
Bod Good 

Fig. 9-60 

Good Bad 

• 

r.:Bi\l Brush & Brush Holder 
~ 1, Measure the exposed brush Ieng th, 

Exposed length: 
Minin1un1 5.5 1nm 

(0.217 In.) 
If the brush length is less than minimum_ 
replace the brush. 

1~ 2. When replacing the brushes. assemble 
them as shown In the hgure. 

Exposed length: 12.5 mm 
{0.492 in.) 

_J 
Rectifier 
(Tlrrill regu lator type - 40,46A) 
1, Rectifier holder positive side 

Connect an ohmmeter $ lead to the rec­
til ie1 holder. and the e lead or the 1'neter 
to each rectifier terminal. II there is no 
continui ty, the rectrl1er assembly must be 
replaced. 

Reverse polarity ol the test leads and 
check again. If there is continuity. the rec­
uher assembly must be replaced. 

Fig. 9-61 
Bad Good 

n e ® 

Fig. 9-62 
Good Bad 

n e <.17 

Fig. 9-63 

Bad 

Fig. 9-64 

G.f;oo:;d==;;it•d 

CHARGING SYSTEM - Alternator (FJ series) 9-2 1 

Rec tifier holder negative side 
Connect an ohmme1er ® lead to each 
recufier termi nal. and the 6 lead o f the 
meter to 1he rec11fier holder. II there is no 
continuity, tho rec11fie1 assembly must be 
replaced. 

Reverse polarity ol the test leads and 
check again If there is continuity. the rec· 
t1frer ass~mbly must be replaced. 

Rectifier (Tirrill Regulator Type - 50A) 
1 Reculier holder 1>0s111ve side 

~ 2. 

Connect an ohmmeter l> lead to the rec­
t1l1er holder. and lhe e lead or the merer 
to the rec11t1er 1ern·11nal. If there is no con· 
tinui ty. 1he rec ti fier assembly mus1 be rep­
laced. 

Revecse polarity ol the test leads and 
check a9a11l. It there is continuity. the rec· 
ulrer assembly must be replaced. 
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Fig. 9· 65 

Bad 

Fig. 9·66 
~ 

Good 

Fig. 9 ·67 

Bad 

Fig. 9·68 

Good 

r- GC>Od Bad r:;;;.==:,:ii 
+ 

~ 3 Rocl1f1or holder nega11ve side 
Connec1 an ohmmeter EB lead 10 1he rec. 
lifter 1erm1na1. and lhe e lead of lhc 
meter 10 1he rec11fier holder. If 1here 1s no 
conllnuuv. the recuf1er assembly must be 
replaced 

Reverse Polaruy of 1he 1es1 leads and 
check again It there is cont1nu11y. 1he •ec· 
lifter assembly musl be replaced 

Rectifier (IC regulator type) 
1. Rectifter holder positive side 

Connect an ohmmc1cr EB lead to the rec· 
l ifter holder. and l he e lead of the meler 
10 the rectifier 1erm1nal. II there os no con· 
1mui1v. lhe rectifier assembly must be rep· 
laced 

Reverse palantY ol 1he test leads and 
check again If 1here is con1mu11y. 1hc rec· 
lifter assembly mus1 be replaced 

Fig. 9· 69 

8t1;•;i::==~d 

Fig. 9 ·70 

Good 

n 

f lold Diode• 

' 

CHARGIN G SYSTEM - Allernator (FJ series} 9-23 

[fil] 3 
Recllher holder negaltve side 
Connec1 an ohmmeter & lead 10 the rec· 
tilter termmal. and the Ee load ol 1ho 
meter 10 the rec11her holder If there is no 
conunuitv. the rec11her assembly must be 
replaced 

Reverse polanty ol the test leads and 
check again If there 1s contir1u11y. the rec· 
lifter assembly mus1 be replaced 

Field Diodes (IC regulator type) 
1 Connect an ohmmc1or -A load to tho roe· 

11f1er holder. and the b lead ol 1h0 meter 
to the field d iode terminal If there is no 
con1tnu11v. the recl1f1or assembly must bo 
replaced 

Reverse palantY of the 1es1 leads and 
check aga.n If there 1s cont1nu11v. 1he re<:· 
11f1er assembly must be replaced 
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Fig. 9-73 

Fig. 9.74 
Good--Bod 

• • 

Fig. 9-75 

L 

Diode 

Diode (IC regu lator type) 
1. Connec1 an ohmrneter $ lead to the 

res1s1or side. and 1he e lead or the mete1 
10 the diode other side. If there is no con· 
11 nui ty. tho rectifier assembly must be <eP· 
laced. 

Reverse polari1y o l the 1es1 leads and 
check again. II there is continu11y. the rec· 
1ilier assembly must be replaced. 

Resistor (IC regulator type) 
Measure the resistal'1ce of 1he resistor with an 
ohmmeter. 

Resistance: 19 !l 

Fi . 9 -76 

CHARGING SYSTEM - Alternator (FJ series) 9 25 

ASSEMBLY 

Assemble tho 1>ans in the numerical order 
shown in the figure. 

FJ series (Tirrill Regulator Type) 

11 Fl9. 9j81 10 
9 .. 53 

12 Fig. 9·84 9 

1 

8 

3 F'og. 9.79 

I. Blush Hokter & Rec1ifier Holder 7. 
2. Stator Coil 8. 
3. lnsvta1or 9. 

4. Re3r End F1ame 10. 
5. Rear End Cover (e•c.ept USA> 11. 

6. ln$ula1or t2. 

4 5 7 

6 Fig. 9·80 
2 Fig. g . 78 

Rotor & Rear Bearing 

Ring 
D1ive End Frame & Front Se<;1;ring 

Spaea1 Coll>r 
Pulley & f:an 

Through Bolt 
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Fi . 9 .77 

FJ series (IC Regulator Type) 

11 13 Fog9j81 12 
9-83 

1 4 

1 Brush Holder & Roc1ihGr Holder 

2. S131or Coil 

3. IMulator 

4 Rear End Frame 
5 IC Regulator 

e Rear End Cover 
7 lnsulatOf 

Assemble the pans on the numerical order 
shown on the hgure 

10 9 

2 F1g 9-78 

i~ .... v ~ e 
' 1-------7 F;g. 9·80 

8 
9 

10 
11, 
12 
t3 
t4 

' ' 

7 Fog 9·80 

Nolte Supression Condontcr 
Aotor & Aeor Bea1ing 

nino 
Drive End Frame & Fron1 Bearing 

Spac.o Collar 

Pullev & Fan 

Through Bott 

CHARGIN G SYSTEM - Alternator (FJ series) 9-27 

Fig. 9·78 
T .,rill Regulator Type IC ReglUtot Type 

Fig. 9-79 

'~ 
I 

(' 

('I 
. ·-- · .,, ' ' . ... ' . . ~ , 

Fig. 9·80 

' 

~·~ ;l 1~ 
.i~-~ •O • . . V ......--.._. 

( ai.'1 t v 
00~ ' 0 ~ 
o'"' .. " 

~-·~\ "~l ')~ I . ,, ( \ 

' -~ 
Fig. 9 -81 

/, ..tl!1 
'<-/ 

E1 

El 

~ 

Solder each stator lead 10 tho rectrloer as 
shown m the logure 

- Note -
Protect the rect ifier from heat. 

Assemble the reculier holder w11h the onsula· 
tors 

Assemble the rear end covor woth the insula· 
tors. 

Clamp the ro101 woth a soft JOW VISC and 
lighten the pulley nut 

Tightening torquo: 6.0 - 6.6 kg· m 
(37 - 47 ft-lb) 
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Fig. 9·82 

-• ml t 

Push on the brushes and temperarolv lock them 
on place w11h wore inserted through the access 
hole on the rear end frame 

Fig. 9·83 

Fig. 9 ·84 

Assemble the drive end Ira me and tho rectitoor 
end frome by inserting the rear bearong onto 
tho rear end frame 
Then remove the wore lrom the access hole 

Check tho rotor for smooth rota toon ahc1 
assembly 

fig. tl·85 

CHARGING SYSTEM - Alternator (FA series) 9 - 29 

2 Flg. 9 -87 
9-88 

4 

6 
Fig. 9·89 

I. Voeuum Pu1np 

2. Pultoy g. Fen 

3. Pio to 

4 lock Nut 

5 Drive End Freme 

6. RotOt 

10 

y 
10 7 
12 

AL TERNA TOR (FA series) 
OISASSEMBL Y 

Disassemble the parts on the numerocal order 
shown on the frgure 

5 Fig. 9-90 11 Fog 9·92 

1 Fog 9·86 

7. Bee ting 

8. Terminal 

9. Brush Ho Ider 

tO. Insulator g. Nut 

11 . Rectiher Hotder & Insulator 

12. Sta10f Coll 
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Fig. 9-87 

Fig. 9-88 

Fig. 9-89 

CHARGING SYSTEM - Alternator (FA series) 

El 

Lightly lap lhe vacuum pump with a plastic 
hammer to ren1ove the pun'lp. 

Secure the rotor shah m a soft 1aw v ise and 
then l oosen the pulley nut 

- Note -
Be careful not to damage the stator coll. 

Using SST. remove !he pulley w1lh the ran. 
SST (0 9950-20014) 

Remove the beanng lock nut with SST 
SST (09333-55011) 

- No·te -
The b ear ing lock nut has left-hand threads. 

Fig. 9-90 

Fig. 9-91 

Fig. 9 -92 

CHARGING SYSTEM - Alternator (FA series) 9 - 3 1 

Using SST. remove the drove end frame 
together w11h the stator coil l rom the rotor. 
SST (09950-200 14] 

- Note -
Be careful not to damage the stator coil. 

Disconnect E. N, F. ancl B leads by melung the 
solcler. and remove the stator coll w i th rectilier 
holders. 

Disconnect the stator coil lrom the rectilier 
holder by melting the solder. 

- Note -
When unsoldering the leads, hold the rec­
t i f ier lead w i th a long nose pliers to protec t 
tho rectifier from heat. 
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Fig. 9 -93 

Fig. 9 -94 

Fig. 9-96 

Fig. 9-96 

CHARGING SYSTEM - Alternator (FA series) 

INSPECTION & REPAIR 

Vacuum Pump 
1 Check the 011 seal and bushing lor w ear or 

damage 

Check the bushing J<>urnal and sphne 
teeth for w ear 

Rotor 
1. Check the slip rong for d irt or burns. 

Open circuit 1est 

Measure the res.stance between bOth slop 
rongs 

Resistance: 
STD 19.0 fl 

Fig. 9-97 

Fig. 9 -98 

Fig . 0 ·99 

Fig. 9 -100 

CHARGING SYSTEM - Alterna tor (FA serlosl 9- 33 

-

(fill 3. Ground test 
Check that there os no contonu oty between 
the slop rong and rotor 

Bearing 
Check the bea11119 for wear or roughness 

Stator 
1. Open C llCUll 1es1 

~ 2. 

Check that there os co1111nu1ty between 
each cool lead. 

Ground 1es1 
Check that there os no con11nu1ty between 
each cool lead and stator coro 
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Fig. 9-101 

Fig . 9 ·103 
83d Good 

Fig. 9-104 

Good Bad 

Brush & Brush Holder 
1. Measure the exposed brush Ieng th. 

Exposed length: 
Minimun1 5.5 mm 

(0.217 in.) 

r:::i 2. 

t=:J 
When replacing the brushes. assemble 
them as shown 1n the frgure. 

Exposed length: 12.5 mm 
(0.492 i n.) 

Recti fier 
1. Rect1 frer holder pos11ove side 

Connect an ot1mmeter $ leod 10 lhe rec· 
t1f1er holder. and the 8 lead to the rec ­
tifier terminal. 
Ir !here is no conlinuitv. the roctiher 
assembly must be replaced. 

Reverse polarrty of rhe test leads and 
check again 
II there rs contrnurty. the rect1frer assemb· 
ly must be replaced. 

CHARGIN G SYSTEM - Alternator (FA series) 9-35 

Fig. 9-105 [fill 3. 

Fig. 9 · 106 
~~~~~~~~~~~~~~ 

Bod [i)J 4. 

Rectifier holder negative side 
Connect an ohmmeter (£) lead to the rec­
tifier terminal. and the e lead to the rec­
llher holder. 
It there 1s no con11nu1ty. the rec 1ifier 
assembly must be replaced. 

Reverse polarity or the test leads and 
check again. 
H there is continuity. the rec tifier assemb4 

ly must be replaced. 
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Fi . 9-107 

CHARGING SYSTEM - Alternotor IFA series) 

11 Fig 9· 114 10 4 

y 
9 Fig 9· 113 4 7 3 

B 1 Fl1J. 9· 108 

I Sunor Coil 

2 Aeclitier Holder & ln5ul~1or 

3. Drive End Ftamo 

• ln1ulator & Nut 

5 Brush Hc>lder 

6 Terminal 

ASSEMBLY 

Assemble the parts m the numerical order 
shOwn on the figure 

5 p 

2 Fijj.9-109 

12 Fig. 9·115 

7 Ooarino 

8 Rotor 
9. l()(;k Nut 

10 • Plato 
II Pvlloy & Fan 
12 V.cuu1n Pump 

Fig. 9·108 

r 

Fig. 9·109 

Flg.9-1 10 

l ~ -
Fig. 9 ·111 

' 

CHARGING SYSTEM - Allernator IFA soriosl 9-37 

Thlough Bolt Holi0 

Solder each s1a1or lead 10 thO posuove rec1ofoer 

- Note -
When soldering the loads. hold the rectifier 
terminal with a long nose pliers to protect 
the rectifier from heat. 

Assemble lhe rectoloor holders and s1a1or corl 
with 1nsvla101s 0 1110 1he roc11r101 end fran10. 

Toe lhc lead woros and solclor 10rmonal F onto 
lhe brush holder 
Connec1 1ermona1 L. 
Solder s1a101 cool load N togo1ho1 w11h tho 
socke1 lead N on10 lho brush holdoo. and lead 
B onto the poso11vc roctolocr holder 

Align the stator cool notch w11h the lhrough 
bolt hole when assernbhng tho s1aior coil 
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Fig. 9-112 

Fig. 9 -11 3 

Flg.9-114 

Fig. 9· 116 

CHARGIN G SYSTEM - Alternator (FA series) 

... 

r::J Push 1n the brushes and temporarily hold on 
i.:.:J place wllh a wore 

Secure the rotor shah in a sofl 1aw vose and 
then insloll tho bearing Ioele nut with SST 
SST (09333·6501 Ii 

- Note -
1. The bearing lock nut has left-hand 

threads. 
2 . Be careful not to damage the stator 

coll. 

Tighten lhe pulley nut 
Tightening torque: 3 .5 - 8.0 kg ·m 

126 - 57 IHbl 

lii2ii! Chock tho rotor lor smooth rorn11on alter 
~ assembly, 

Fig. 9-116 

Australia & ECE FJ series 

Fig. 9-118 

CHARGING SYSTEM - Alternator Regulator 9-39 

1 

ALTERNATOR REGULATOR 

E 

E 

l B 

.. ..... ~ 
r~~ 

INSPECTION & ADJUSTMENT 

Check the connector foiling condotoon before 
onspecung the regulator 

- Note-
Make sure that the regulator connector is 
pulled out when inspecting and adjusting . 

Inspect each poont surface for burns or 
damage. Replace ol defectove. 
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Fig. 9 ·119 

Fig. 9·120 

Fig. 9 ·121 

Fig. 9 · 122 

CHARGING SYSTEM - Alternator Reguletor 

)' I 

Voltage Adjustment 
I To adiust. bend the voltage reguletor 

adiust rng arm 
!Regulated voltage: 

lJ.8 - 14.8 v 

To ad1ust the voltage relay. bend the relay 
adiusung arm. 

Relay actuating voltage : 
4 .0 - 5.8 v 

Roslstanco M easurement 

IG - F 

Voltage Open o n 
relay Closed Approx. 11 fl 

L-E 

Open on 
Voltage relay 

Closed Approx 10on 

Fig. 9 ·123 

Fig. 9 ·124 

Fig. 9· 126 

CHARGING SYSTEM - Alternator Regulator 9 - 41 

8-E 
Open Infinity 

Voltage relay 
Closed Approx tOO ll 

• 

lill 4.--B_-_L_~-----~ 
Open lnfrntty 

~ 5. 

Voltage relay 

N-E 
Approx 

,_ __ _ 
Closed on 

23fl 
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Fig. 9 . , 26 

DISCHARGE WARNING LIGHT RELAY 
CIRCUIT 

FJ 60 series (IC Regulator Type) 

--
Fig. 9. 12 7 

2 

Fig. 9 ·128 

I 

INSPECTION 

Check that theie 1s no continuity between 
1erminals 3 and 4. 
If there is continuity. replace the relay. 

Connect the ~ lead lrom the battery to 
tetm1nal 1 of the relay and 6 lead to tet· 
m1nal 2 
Check thal there IS cont1nu11y between 
terminals 3 and 4. 
If there is no cont1nui1y. replace 1he relay 

SST & SERVICE 
SPECIFICATIONS 

SST (SPECIAL SERVICE TOOLS) 
STANDARD BOLT 

TIGHTENING TORQUE 
TIGHTENING TORQUE 

FOR MAIN PARTS 
SERVICE SPECIFICATIONS 

Page 

10-2 

10-6 

10-8 
10-9 



10-2 SST & SERVICE SPECIFICATIONS - SST 

SST (SPECIAL SERVICE TOOLS) 
ENGINE TUNE-UP 
Engine Oil 

Illustrat ion Tool No. 

. 

~ 09228-44010 

Idle Speed & Idle M i xture Adjustment 

Illustration 

~ ~ 
ENGINE SERVICE 
Cylinder Head 

Illustration 

Tool No. 

.. 

09243-00020 

Tool No. 

Tool Name 

Oil Filter Wrench 

Tool Name 

Idle Adjust Screw Wrench 

Tool Name 

• I• 
_,_ 

ce:50 09201 -31010 Valve Stem Oil Seal Replacer 

~ 09201 -60011 Valve Stem Guide Remover & 
Replacer 

~ 09202-4 3013 Valve Spring Compressor 

Timing Gear 

Il lustration 

-

-

Cylinder Block 

Illustrat ion 

-- _ ,_ 

@J~?oa 
~ 

-

~~08~ 
()~'~ 

~ 

~ 
-

@: CZ l! ,_ i 

SST & SERVICE SPECIFICATIONS - SST 10-3 

Tool No. 

09213-60016 

09214-60010 

09515-35010 

Tool No. 

09215-00010 

09215-00100 

09223-60010 

09303-55010 

09304-4 7010 

Tool Name 

Crankshaft Pulley & Gear Puller 

Crankshaft Pulley & Gear 
Replacer 

Rear W heel Bearing Replacer 

Tool Name 

Camshaft Bearing Remover & 
Replacer 

-

--
Camshaft Bearing Remover & 
Replacer 

Crankshaft Rear Oil Seal 
Replacer 

Input Shaft Front Bearing Puller 

Input Shaft Front Bearing 
Replacer 
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LUBRICATION SYSTEM 

Oil Pump 

Il lustration 

~:.~'® 
ID' ,;;;> - .. .-:::> ~ 

COOLING SYSTEM 
Water Pump 

Illustration 

~o~@> 
O' ,;;;>-~ r::::> ~ 

FUEL SYSTEM 
Carburetor 

Illustration 

~ 
~-
~t!~ 
<!;,~~ 
~~~ 

Tool No. Tool Name 

09236-00100 Water Pump Overhaul Tool Set 

Tool No. Tool Name 

09236-00100 Water Pump Overhaul Tool Set 

Tool No. Tool Name 

09240-00014 Carburetor Adjusting Gauge Set 

09240-00020 Wire Gauge Set 

Carburetor (Cont'd) 

Illustration 

~ ~ 
~ 
ca m= -C 
cc: -o.> 
cC-~ 

G:>o=-

CHARGING SYSTEM 
Alternator 

Il l ustration 

~ t~.i? ~ 'y ~ '"\:rJ~ 
"!(" • ~ ....... 

. ~ 
~ 

;$3'.3 

--..... 
~~-:. 
~r'~ = ~· c::.=> ~~~ .. ~ ...... 

SST & SERVICE SPECIFICATIONS - SST 10 5 

Tool No. Tool Name 

-
09243-00020 Idle Adjusting Screw Wrench 

09860-11011 Carburetor Driver Set 

Tool No. Tool Name 

09081 -00011 Alternator Checker 

09286-46011 Injection Pump Spl ine Shaft Puller 

09333-55011 Wrench 55 x 32 

09950-20014 Universal Puller 
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STANDARD BOLT TIGHTENING TORQUE 

9 1 1 1 I - 4 0 6 2 0 -- Pan number T '------Lcn91h of boll 20 mm 
- ----Basic maior d1amo1cr of thread. 

6mm 

Boll head mart· 

• Explana11on of boll head marks are as m<hca1od 1n 1he following 1able. 

SPECIFIED TORQUE FOR STANDARD BOLTS 

Class Basic diameter P11ch mm Torque hmn mm 
>- . ,_ 

4T 6 1 04 - 07 
B 125 10 - 1.6 

10 125 1 9 - 3 1 
10 15 1 8 - 3.0 
12 I 25 OSOi 35 - 55 
12 15 35 - 5.5 
12 1.75 3.0 - 50 
13 15 4 5 - 70 
14 1.5 5.0- 8.0 
14 2 4 7 - 7.7 
IG 16 7.5 - 11 0 
16 2 7 I - 10.6 

I• 

5T 6 I 0.6- 0.9 
8 1 25 15- 2.2 

10 1 25 3.0- 4.5 
10 15 27 - 4 2 
12 1 25 (ISO) 5.0- B.O 
12 I 5 5.0 - 70 
12 1 75 48 - 6.8 
13 1 5 6.5 - 9.0 
14 1 5 75-110 
14 2 7.0 - 105 
16 1 5 12.0 - 170 
16 2 11 5 - 165 

- --
6T 6 I 06- 0.9 

B I 25 15 - 22 
10 I 25 30- 45 
10 1 5 27 - 4.2 
12 I 25 OSOi 5.0- 8.0 
12 1 5 50- 70 
12 I 75 4B - 68 

kg·m (fl-lb) 

( 3- 51 
( 8- 11) 
{ 14 - 22) 
( 14 - 21) 
{ 26 - 39) 
( 26 - 39) 
( 22 - 36) 
( 33 - 50) 
{ 37 - 57) 
( 34 - 551 
{ 55 - 791 
{ 52 - 76) 

{ 5- 61 
( 11 - 15) 
{ 22 - 321 
{ 20 - 30) 
{ 37 - 571 
( 37 - 50) 
( 35 - 49) 
( 48 - 65) 
( 55 - 79) 
{ 51 - 75) 
( B7 - 122) 
{ 84 - 119) 

{ 5- 6) 
{ 11 - 15) 
{22- 321 
{ 20 - 301 
{ 37 - 57) 
( 37 - 50) 
{ 35 - 49) 

SST & SERVICE SPECIFICATIONS - Standard Boll Tightening Torque 10- 7 

SPECIFIED TORQUE FOR STANDARD BOLTS (Cont'd) 

Class Basic diameter Pnch mm Torque hm1t kg-m {fl lb) 
mm 

- -

7T 6 1 0.8- 12 ( 6 Bl 
B 125 20 - 30 ( 15 - 21) 

10 125 40 - 55 ( 29 - 39) 
10 1 5 3.7 - 52 ( 27 - 37) 
17 1 25 (ISO) 7 5 - 105 { 55 - 75) 
12 1 5 70- 90 ( 51 - 65) 
12 1 75 6.0- B5 { 44 - 61) 
13 15 BO - 12.0 { 58 - 86) 
1'2 1 5 100 - 150 ( 73 - 108) 
14 2 95 - 140 ( 69 - 101) 
16 1 5 15.0 - 230 {109 - 166) 
16 2 140 - 220 (102 - 159) 

- Note -
These torque specifications are applicable only for steel (female) threads. They do not apply to 
other typos of material or if tho tightening surface Is subjected to heat or vibration. 



10-8 SST & SERVICE SPECIFICATIONS - Tightening Torque For Main Parts 

T IGHTENING TORQUE FOR MAIN PARTS 

T1gh1en1ng pan kg-m ft-lb 

Cylinder head x Cylinder block 11.5 - 13.5 84 - 97 

Rocker arm support x Cylinder head 

10 mm boll 3.0 - 4.5 22 - 32 

8 mm boll 2.0 - 3.0 15 - 21 

Manifold x Cylinder head 3.9 - 5.1 29 - 36 

Camshafl thrust pla te x Cylinder block 1.0 - 1.6 8 - 11 

Tirning gear cover bolt 6 mm bol t 0.6 - 0.8 53 - 69 IO ·lb 

10 mm boll 1.6 - 24 12 - 17 

Crankshaft pulley x Crankshah 16.0 - 20.0 116 - 144 

Crankshah bearing cap x Cylinder block 

No.1 - No.3 12.5 - 15.0 91 - 108 

No.4 10.5 - 13.0 76- 94 
Piston pin x Connec1ing rod 5.4 - 7.0 40 - 50 

Connecting rod cap x Connt><:t ing rod 4.8 - 7.6 35 - 54 

flywheel x Crankshaft 8.0 - 11.0 58 - 79 

Oil pan x Cylinder block 0.6 - 1.2 53 - I 04 1n.-lb 

SST & SERVICE SPECIFICATIONS - Service Specif ica tions 10 -9 

SERVICE SPECIFICATIONS 
ENGINE TUNE-UP 

Drive bel1 tension 

(Genernl destinations) 

Dellection w ith 10 kg (22 lb) force 

Fan - Al1erna tor 

Fan - Air Pump 

(USA & Canada) 

N.S.W. & Victoria 

Other auslfalian states 

ex. Australia 

New belt 

Used belt 

N.S.W. & Victoria 

Borroughs belt tension gauge No. BT-33·73F 

Air con. 

01hers 

Battery elec trolyte speci fic gravity 

When fully charged at 20°C (68°F) 

Engine 011 capac11y 

Dry fill 

New bell 

Used belt 

New Belt 

Used bell 

Drain & rel ill 

13 - 15 mm 

7 - 10 mm 

7 - 9 mm 

9 - 12 mm 

7 - 10 mm 

100 - 150 ll>s 

60 - 80 lbs 

120 - 170 lbs 

80 - 120 lbs. 

1.25 - 1.27 

8.0 li1ers B.5 US qt 

w/ Oil filler change 7.8 l11e1s B.2 US q1 

7.4 us qt w/o Oil fi lter change 7.0 l i1ers 
Rad1a1or cap valve opening pressure 

Coolant capac11y 

Spark plugs 

Type 

Gap 

STD 

Li1n1t 

w/ Heater or Atr con. 

FJ40. 43. 45 series 

FJ60 senes 

FA series 

FJ series ND 

0.75 - 1.05 kg/cm• 

0.6 kg/cm' 

16.0 li1ers 

16.5 hters 

25.0 lilers 

16.9 US Q I 

17.4 us qt 
26.4 us q i 

W 14EXR-U {USA & ECE) 
W14EX-U (Others) 

NGK SPR4EY (VSA & ECE) 

BP4EY {01hers) 

FA series ND W14EX-U 

NGK 8P4EY 

0.8mm 

0.51 - 0.59 in. 

0.26 - 0.39 m. 

0.28 - 0.35 in. 

0.35 - 0.4 7 in. 
0.28 - 0.39 in. 

7.0 Imp.q i 

6.9 lmp.q1 

6.2 Imp.qt 

10.7 - 14.9 PSI 

8.5 psi 

14.1 Imp.qi 

14.5 Imp.qt 

22.0 Imp.q t 

0.031 in. 

High tension cord resistance 

0 1stributor 

Less than 25 kO per cord 

A11 gap {USA FJ series) 

Rubbing block gap (Others) 

0 2 - 0.4 mm 

0.30 mm 

0.008 - 0.016 in. 

0.0118 in. 
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ENGINE TUNE-UP (Cont'd) 

Ignition timing 

Dwell angle (excep l USA FJ series) 

Ignition timing 

Firing order 

Valve clearance 

Idle speed 

Idle mixture speed 

Fast Idle speed 

Hot 

(excep1 USA) 

USA 

Intake 

Exhaust 

N.S.W. & Vic1oria 

Others 

Thro1tle positioner setting speed 

N.S.W. & Vic toria 

Others 

Compression pressure at 250 rpm 

STD 

Lin1il 

Pressure difference be1ween each cylinder 

ENGIN E 

Cylinder Head 

Head surface warpage 

Manifold mounting surface warpage 

Maximum reface L11n11 

Valve seat Refacing angle 

Contacting angle 

Contacting widlh Intake 

4 1° 

7° BTDC/ Max. 950 rpm 

1 -5-3-6-2-4 

0.20 mm 

0.35 mm 

650 rpm 

690 rpm 

0.008 in. 

0.0 14 in. 

1.800 rpm (w/ EGR & EVAP systems OFF 

and vacuum advancer OFF) 

1,800 rpm (w/ EGR & EVAP systems OFF) 

1,800 rpm 

1.200 rpm (w/ EGA & EVAP sys1ems OFF) 

1.000 rpm 

10.5 kg/cm2 149 PSI 

8.0 kg/cm• 114 psi 

Less than 1.0 kg/cm' (14 psi) 

0. 15 mm 

010 mm 

0.20 mm 

30°. 45°. 65° 

45° 
1.4 rnm 

0.0059 1n. 

0.0039 in. 

0.0079 in. 

Exhaus1 1.7 mm 

0.055 in. 

0.067 in 

Va lve & Guide Bushing 

Valve 

Overall leng1h Limi t 

Valve face angle 

1r11ake 

Exhausl 

IN & EX 

124.8 mm 

125.0 mm 

45.5° 

4.913 in. 

4.921 in 

SST & SERVICE SPECIFICATIONS - Service Specifications 10 - 11 

Valve & Guide Bushing (Cont'd) 

Siem diame1er Intake 

Exhaus1 

Stern end refacing Li mu IN & EX 

Stem oil c learance STD Intake 

Exhaust 

Lim11 Intake 

Exhaust 

Head edge thickness Limn lr\lake 

Exhaus1 

Guide bushing 

Inner diame1e1 IN & EX 

Outer diame1er STD 

O/S type 0.05 

Pro1rusion from cyl indeo head 

Replacing temperaiure (Cyllnde1 head side) 

Valve Rocker Arm & Shaft 

Shah to arm oll clearance 

Valve Spring 

Free length 

Installed Ieng th 

Installed load 

Squareness 

Camshaft 

Thrust clearance 

Journal oil clearance 

Journal d iameter 

Circle runout 
Cam heigh! 

STD 

Limit 

STD 

limit 

Limit 

STD 

Liml l 

STD 

Limit 

STD No.1 

No.2 

No.3 

No.4 

Bearing U/S type 

Limit 

Lin1it ln1ake 

Exhaust 

7.970 - 7.985 mm 

7.960 - 7.975 mm 

0.5 mm 

0.03 - 0.06 mm 

0.04 - 0.07 mm 

0.10 mm 

0.12 mm 

0.8 mm 

1.0mm 

8.01 - 8.03 mm 

14.028 - 14.041 mm 

14.078 - 14.091 mm 

17.5 mm 

Normal temperature 

O.Q18 - 0.043 mm 

0.08 mm 

51 .5 mm 

43.0 mm 

32.5 kg 

27 kg 

1.8 mm 

0.200 - 0.262 mm 

0.3 mm 

0.025 - 0.075 mm 

0.1 mm 

47.955 - 4 7 .975 mm 

46.455 - 46.4 75 mm 

44.955 - 44.975 mm 

43.455 - 43.475 mm 

0.25. 050 

0.15 mm 

38.0 mm 

37.9 mm 

0.3138 - 0.3 144 In. 

0.3134 - 0.3140 in. 

0.020 in. 

0.0012 - 0.0024 In. 

0.0016 - 0.0028 in. 

0.0039 in. 

0.0047 in. 

0.031 on. 

0.039 in. 

0.3154 - 0.3161 in. 

0.5523 - 0.5528 in. 

0.5543 - 0.6548 in. 

0.689 in. 

0.0007 - 0.0017 in. 

0.0031 in. 

2.028 in. 

1.693 1n. 

71.6 lbs 

59.5 lbs 

0.071 in. 

0.0079 - 0.0103 il'I. 

0.012 in. 

0.0010 - 0.0030 il'I. 

0.0039 in. 

1.8880 - 1.8888 on. 

1.8289 - 1.8297 in. 

1.7699 - 1.7707 in. 

1.7108 - 1.71 16 in. 

0.0059 In. 

1.496 in. 

1.492 in. 
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Valve Lifter 

Oil clearance STD 

Limn 

Outer diameter STD 
O/S type 0.05 

Timing Gear 

Backlash 

Manifold 

Installing su1face w arpage 

Cylinder Block 

Warpage 
Cylinder bore 

STD 
L1m1t 

L1m1t 

limi1 
STD 

Cylinde1 bore wear Limi t 

Dilference of bore lim it between cyl inde1 
Taper and out-of-round L1m1l 

Piston & Piston Ring 

Piston diameter STD 

O/S type 0.50 
0/S type 1.00 

O/S type 1 50 

Piston to cylinder clearance 
Piston ring end gap (compression) 

No. I 

No.2 

011 

Ring lO rmg groove clearance No.1 

No.2 

NP 

Aiken 

Oil N.S.W 

Others 

Piston pin 10 piston 011 clearance 

Connecting Rod & Bearing 

Thrust clearance 

Bearing oil clearance 

Bearing type 
Bend L1m11 

Twist Limit 

STD 
Limit 
STD 

Limit 
STD Bearillg U/S type 

per 100 mm (3.94 m.) 
per 100 mm (3 94 1n.) 

0.0 19 - 0.075 mm 0.0007 - 0.0030 in. 

0.1 mnn 0.004 in. 

25.15 mm 0.9902 111. 

25.20mm 0 9921 m. 

0.05 - 0.12 mm 0.0020 - 0.004 7 1n. 
0.2mm 0.008 in. 

0.5mm 0.020 in, 

0.15 mm 0.0059 m. 
94.00 - 94.05 mm 3.7008 - 3.7027 in, 

0.2 mm 0.008 m, 

Less than 0.05 mm {0.0020 in.l 
0.02 mm 0.0008 1n. 

93.96 - 94.01 mm 

94.46 - 94.5 1 mm 

94.96 - 95.01 mm 
95.46 - 95.5 1 mm 

0.03 - 0.05 mm 

0.20 - 0.56 mm 
0.20 - 0.58 mm 

0.20 - 0.88 mm 
0.20 - 0.58 mm 

0.03 - 0.07 mm 

0.02 - 0.06 mm 
0.03 - 0.07 mm 

004 -0. 19 mm 

0.008 - 0.012 mm 

0.08 - 0.24 mm 
0.3mm 

0.02 - 0.06 mm 
0.1 mm 

0 05. 0.25. 0.50 
0.05mm 
0 15mm 

3.6992 - 3.7012 in 

3.7189 - 3.7209 in 

3.7386 - 3.7405 in. 
3. 7583 - 3.7602 in 

0 0012 - 0.0020 in. 

0.0079 - 0.0220 in 
0.0079 - 0.0228 in. 

0.0079 - 0.0346 in. 

0.0079 - 0.0228 in. 
0.0012 - 0.0028 in. 

0.0008 - 0.0024 in. 

0.0012 - 0.0028 in 
0.0016 - 0.0075 in. 

0.0003 - 0.0005 in. 

0.0031 - 0.0094 m. 
0.0 12 Ill. 

0.0008 - 0.0024 in. 

0.004 1n 

00020 m. 

0.0059 m 
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Crankshaft 

Thrust c learance STD 

Lim11 
Main ioumal 011 clearance STD 

l im 11 

Main journal diameter STD No. I 

No.2 
No.3 

No.4 

Bearing U/S type 
Crank pm diameter 

Circle runou l 

Main journa l taper and out·ol·round 
Crank pin journal taper and out-of-round 

Flywheel 

I Runoul 

LUBRICATION SYSTEM 

Oil Pump 

Tip c learance 

Side clearance 

Gear backlash 

Cover wear 

COOLING SYSTEM 

Water Pump 

Bearing 111s1allin9 temperature 

Radiator 

STD 

Liniit 
Limit 

Limit 

STD 

L1m1t 

STD 
Limit 

STD 

Limit 
L1mi1 

Radiator cap rel ie f valve opening pressure 

STD 

L1m11 

Thermostat 

Valve opening temperature 
Starts to open al 

Fully opens at 

Valve opening travel 

0.06 - 0.16 mm 

0.3 mm 

0.020 - 0 044 mm 
O. IO mm 

66.972 - 66.998 mm 

68.472 - 68.496 mm 

69.972 - 89.998 mm 
71.472 - 71.496 mm 

0.05. 025. 0.50 
53.98 - 54.00 mm 

0.1 mm 

0.01 mm 

0.01 mm 

0.1 mm 

0. 11 - 0.18 mm 

0.2mm 
0.03 - 0.09 mm 

0.15' mm 

0.5 - 0.6 mm 

0.95 mm 

0. 15 mm 

ao•c 

0.75 - 1.05 kg/cm' 

0.6 kg/cm' 

86 - 9o•c 
100°c 
10 mm 

0.0024 - 0.0063 in. 

0.0 12 in 

0.0008 - 0.0017 1n. 
0.0039 in. 

2.6367 - 2.6376 in, 

2.6957 - 2.6987 m. 

2.7548 - 2.7557 in 

2.8 139 - 2.8148 in. 

2. 1252 - 2 1260 In. 

0.004 in. 
0.0004 m. 

0.0004 in. 

0.004 1n 

0.0043 - 0.0071 in 

0.008 ln. 

0.0012 - 0.0035 m. 
0.0059 in, 

0.020 - 0.024 in. 
0.0374 1(1. 

0.0059 " " 

176°F 

10.7 - 14.9 psi 

6.5 psi 

187 - 194°F 

212°F 
0.39 in 
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Ignition Col l 

Primary coil res1s1ance 

USA FJ series 

FA & General FJ series 

ECE & Australia r J series 

Secondary coil resistance 

USA FJ series 

FA & General FJ series 

ECE & Australia FJ sanes 

External res1st0< resistance 

High Tens ion Cord 

I Resistance L1m11 

Spark Plugs 

Type FJ series ND 

NGK 

FA series NO 

NGK 

Gap 

CHARGING SYSTEM 

Alternator 

Al ternator 1ype 

Rated OUIPUI 

Brush exposed Ieng 1h STD 

L1m1t 
Rotor coil resistance 

Alternator Regulator 

Regulatmg voMgo Turtll typo 

IC regulator 

Voltage relay actuating vollago T rmll typo 

I 0.5 - 0.7 0 

12-15 11 

I 3 - 1.6 0 

11.5 - 15.5 kO 

85-11.5 k0 

10.7 - 14.5 k!l 

13- 1.5 0 

Less than 25 k l1 per cord 

W 14 EXR-U (USA & ECEI 

W l4 EX-U (Others) 

BPR4EY (USA & ECE) 

BP4EY (Others) 

W 14EX-U 

BP-4EY 

O.B mm 0.031 in. 

w/o IC Regulator w/ IC Regula 101 

40A, 45A. 50A 55A 

125 mm (0.492 '") -
5.5 mm (0.217 in.' -
39-41 n 2.B - 30 n 

13 8 - 14.8 V (40A 45A. 50A) 

140- 14 7 V (55A) 

40 - SBV 
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