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FOREWORD

This repar manuat has been prepared lo provide mformation
covenng genaral service repars Tor the L and 2L engimeas equip-
ped on the TOYOTA CHESSIDA, CROWN HIACE HILUX
TOYOACE and BUY

Applicable maorels
LX 70 seres
LS 120 sares
LH 11, 81,61 71 series
LM &0, &5, 56, 50, 65 sernes
LY 31 series
LF 30 senas
LI7C seres

The sections which contain specifically different operations for
the 2L-T engme equpped on the below-hsted models of the
TOYOTA CRESSIDA, are hsted at the back of this manual

Applicable models
LX 71 selies

Allinfermation contained in this manoeal s the most up-to-date
at the time of publication However specifications and pro-
cedurgs arg sulnect to change without notice

TOYOTA MOTOR CORPORATION
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TOYOTA L, 2L ENGINE

BT Crsn i O LEOT TATE

 Jergeri/ |

21987 TOYOTA MOTOR COAPORATION
Al nghts reserved This book may not be
reproduced or copied, In whole or in part,

withaut the wnlten permission of Tovota
Maotor Corporation

REPAIR MANUAL

INTRODUCTION
ENGINE MECHANICAL
FUEL SYSTEM
COOLING SYSTEM
LUBRICATION SYSTEM
STARTING SYSTEM
CHARGING SYSTEM

BODY ELECTRICAL SYSTEM

SERVICE SPECIFICATIONS
STANDARD BOLT TIGHTENING TORQUE
SS5T

SUPPLEMENT
2L-T ENGINE

MOTE: The following sections contain only
the points which differ from the sections listed
abave

ENGINE MECHANICAL

FUEL SYSTEM
SERVICE SPECIFICATIONS
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-2 INTRODUCTION — How to Use This Manual

HOW TO USE THIS MANUAL

Ta assist in hnding your way through this manual, the Section
Title and major heading are given at lhe top of every page
An INDEX iz provided on the 1st page of each section 10 guide
you ta the tem to be repared

At the beginning of sach sechon, PRHECAUTIONS ars qiven
that pertain to &/ repair operaligns gontained 0 that seclion
Read these precautions before starting any repalr task

TROUBLESHOOTING tables are inciuded for each system to
help you diagnose the system problem and find the cause The
reparr for gach possible cause 1 referenced n the rernedy col-
umin to quickly lead you to the solution

REPAIR PROCEDURES

Most repar operatons begin with an overview dlustration |t
dentifles the components and shows how the parts 0t
together

Example

O Purnp Body

Orven Gedr

Drive Gear

-{nl Stramer

il Fump Cowver

# Gasket

o Parr—

% www cruisercult com
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INTRODUCTION — How o Use This Manual In-2

Mustration
what fto oo and where

The procedures are presented in g step-by-step [ormat
® The illustration shows what 1o do and where Lo do it
® The task heading tells what to do

® The detaled lext tells Aow to perform the task and gwes
other information such as specificabions and warnings

Exampla /Tasﬁr fleading  what to do
INSTALL QOIL STRAINER

Install @ new gasket and the ol stramer with the two bolts and
two nuts Torgque the bolts and nuts
Torque: 120 kg-cm {2 ft-1b, 12 N-m} M,
Letad text.
how o do it
Spactfication

This format enables the expenenced techmoan to have a FAST
TRACK He can read the task headings and only refer to the
detaled text when he nesds it Importand specifications and
warnings always stand out in bold type

REFERENCES

References have been kept to a minimum However, when they
dre required you are given {he pege to 0o to

SPECIFICATIONS

Specifications are prasented in bold type throughout the text in
the applicable step You never have to leave the pracedure g
Inok up your specrfications All specifications are also found in
Appendix A, Specifications, for gquick reference

WARNINGS, CAUTIONS, NOTES:

* WARNINGS are presented 1 bold type, and indicate there 1s
a possibility of injury to you or olher people

® CAUTIONS are also presented i bold type. and indicate
there & a possbiity of damage to the tomponents being
repaired

® NOTES are separated from the text but do not appear in
bold They prowde additional information to more efliciently
help you perform the repanr
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INTRODUCTION — ldentficaton Information, General Rapar Instructions

MNUAc3

Ha&uil

IDENTIFICATION INFORMATION
ENGINE SERIAL NUMBER

The engne sernal number is stamped on the left side of the
cylinder bleck.

GENERAL REPAIR INSTRUCTIONS

1 Use fender, seat and floor covers to keep the vehigle clean
and prevent damage

2 During dizassambly, keep parts in order 1o facilitate
reassembly

3 Observa the following

{a} Before performing electrical work, disconnect the
cable from the battery terminal

(b I itis necessary to disconnect the battery for inspec-
tion ar repair, always disconnect tha cable from the
negative [~} terminal which is grounded ta the vehi-
cle body

i} To prevent darnage to the battery terminal post,
lpasen the terminal nut and raise the cable straight up
withoul twisting or prying it

[d} Clean the battery terminal posts and cable terminals
with a shop rag Do not scrape tham with a file or
such

el 1Install the cable terrninal to the battery post wilh the
nut loose, and tighten the nut after installation Do
not usa & hammer ¢r such to lap the terminal onto
the post

(f Be sure tha cover for the positive {+) terminal 1s pro-
perly In place,

4 Check hose and winng connacters to make sure that ihey
are secura and correct

&  Mon-reusable parts
fal  Always replace cotter ping, gaskets, O-rings and oil
seals etc. with new ones

{b] Parts which cannot be reused are indicated by the
symbal "4

B Precoated Farts

Precoated parts are parts such as nuts and bolls which are
coated with a seal lock adhesive at the factory

{a} If a precoated part i3 retightened, loosened or caused
to move 10 any way, 1 must bs recoated with the
spectfied adhesive,

www cruisercult com
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INFRODUCTION — General Repair Instructions IN-5

10

11

12

(b} Recoating of Precoated Parts

{17 Clean off the old adhestve from the part's
threacds

{2) Dry with compressed air

{31 Apply the specified seal lock adhesive to the
part's threads.

(¢! Precoated parts are ndicsted i the component
Ulustrations by the " symbaol

When necessary, use a sealer on gaskets to prevent leaks

Carefully observe all specifications for bolt ightening tar-
fues. Always use a torque wrench

Use of special service tools {S5T) may be required,
depending on the nature of the repair Be sure to use 55T
where speciflied and follow the proper worlk procedure A
tist of S5T can be found at the back of this manual

When replacing fuses, be sure the new fuse i1z the corregt
amperage DO NOT exceed the fuse amp rating or use one
of & lower rating

Care must be taken when jacking up and supportng the
vehicle Be sure to Iift and support the vehicle al the
proper localions

fal  If the vehicle is to be jacked up only at the front or
raar end, be sure to block the wheels in order to
ensura safety

{bi After the vehicle 15 jacked up, be sure la support it on
stands N is extrarnely dangerous to do any work on
the vehicle raised on one jack alone, even for a small
|ob that can be finished quickly.

Observe the following precautions to avord damaging the
parts

{a}  When disconnecting vacuum hoses pull on the end
of the hose, not the middle

b} When separating electnical cannectors, pull on the
connector itself, not the wires

iz} Be careful not to drop elecincal components, such as
sensors or relays If they are dropped on a hard floar
they should be replaced and not reused

cd} Wihen steam elearing an engina, protact the air hilter
and imjection pump Trom watar,

e} Neveruse an impact wrench to remove o mstall ther-
mo switches or thermo sensors

{(fl  When checking continuily at the wire connector
nsart the tester probe carefully 1o prevent terrminals
from hending

] When using a vacuum gauge, never force the hose

onto a connacter that 1= too large Ugg &, stepsdamdm
adapter inslead Once the hose has be

may leak
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IN-G INTRODUCTION — Abbreviations Used In This Manuai
ABBREVIATIONS USED IN THIS MANUAL

AC Air Conditioner
ACSD Automatic Cold Start Device
AlT Automatic Transmission
BTDC Before Top Dead Center
EX Exhaust
Ex. Excapt
HAC High Altitude Compensation
I Intake
LH Left-hand
LHD Left-hand Orive
MiF Multipurpose
T Manual Transmission
05 Dversize
Ps Power Steenng
RH Right-hand
RHD Right-hand Drive
55T Special Sernice Tool
5TD Standard
T Tightenng Torgue
TGQC Top Dead Center
/S Lindersize

e Wi W ith

O w0 Without

(&)

)

©

]

C

[3+]

=

[3v]

@)

o

o
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EM-1

ENGINE MECHANICAL

Components . .........c.iiiiiirranreenese
Removal of Timing Belt ...................

Inspection of Components  ...........

Installation of Timing Belt ...... e ey
CYLINDER HEAD ................ cieevivnan

Camponents ... .. i i it e

Hemoval of Cylinder Head ........ .......
Disassembly of Cylinder Head .............

Inspection, Cleaning and Repair of Cylinder

Head Components ...................,.
Replacement of Camshaft Oil Seal .........
Assembly af Cylinder Head . .... ........

Inztallation of Cylinder Head ,.... .....
CYLINDERBLOCK ................. .....

COMPONENtS . ..vvviuienrennennnnn.

Disassembly of Cyhinder Block ...........
Inspection of Cylinder Bloek ...............

Disassembly of Piston and Cannecting

Rod Assembly ............. ...........

inspection af Piston and Connecting Rod
Assembly ......... .. i e,

Repiacement of Connecting Aod Bushing ...

Inspection and Repair aof Crankshaft . ...

Boring of Cylinders ........... ..... ....
Heplacement of Crankshaft Oil Seals .......

Assembly of Piston and Connecting

Bod Assembly . ... ... .. ..cvh cuit.

Installation of Crankshaft, Piston and

Connecting Rod Assembly . ..... ......
Azzemhbly of Cylimder Block .. ..... .... .

.« EM-38
.« EM-44
.. EM-45

«. EMNM-B1
.. EM-BS

Page
EN-2

«» EM-11

.. EM-18

EM-20

.. EM-20
.. EM-20

EM-24

.- EM-25
. EM-31

EM-31

- EM-32
.. EM-35

EM-4&6
EM-50
EM-50C
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EM-2

ENGINE MECHANICAL — Diesel Engine Diagnass

DIESEL ENGINE DIAGNOSIS
1. GENERAL

Diesel engine problems are usually caused by the engine or fuel systam The njechion pump 15 very rarely
the cause of fuel system problems.

Belore begimming fuel system tests, Firgt check that the engine compréssion, valve timing and othear
rajor systems are within specrfication

The following fuel system diagnosis procedures are applicable to Toyota 1C, 1C-T, 2C, L, 2L and 2L-T
enginas equipped with the distnbutor type injection pump

2. PRELIMINARY CHECKS

{a)

{ta)

i)

{d)

(e

if}

ProCarManuals.com

5t

Before performing fuel sysiem checks, check that the engine i1s in good running condition  |f
necessary, first check the compression, tmmg and major cumponents or systems.

Check the ar filter and clean or replace as needed
Check thal there 1s sufficient fuel in the tank

Check f the fuel 15 contaminated with gasoline or other foreign elements. Only good-quality diesel
luel should be used

Rleed air from the system by pumpmg the pnming pump 30 — 40 imes
Check fur water 0 the fuel Fller and fuel tank and dran as necessary

If the engine will not crenk or if 1t cranks slowly first troubleshoot the electrical system

www cruisercult com
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ENGINE MECHANICAL — Diesal Engine Diagnoss EM-3

PRECAUTION

1.  The basic troubleshooting procedures for the diesel engine (valve clearance, compression, bearings,
valves, pistons, etc| are the sarme checks you would make for a gasoline engine
2. The repar of an injection pump requires considerable skill and use of a special test bench

ENGINE WILL NOT CRANK

{Possible Causel {Check Procedure and Correction Method)

s "

1. LOOSE OR CORRODED Check cables from battery to starter and rmako
BATTERY CAEBLES | necessary repairs

L ™
2. DISCHARGED BATTERY Check alternator outpul and Lthe drive belt

kRepalr BS NERcessary

ok !
3. INCPERATIVE STARTER Check for battery voltage at starter termunals

30 and BQ

If Okay, see STARTING SYSTEM page {ST-15
_or 15} for reparr pracedure

ENGINE CRANKS SLOWLY—-WILL NOT START

MOTE: Minimum cranking speed: Cold M/T 100 rpm

AT 110 rpm
Hot 150 rpm
IPassible Cause) {Check Pracedure and Correction Methad)
1. LOOSE OR CORRODED
BATTERY CABLES
2. DISCHARGED BATTERY [ Refer to items 1 and 2 of ENGINE WiLL NOT
.\CHANK )
3. IMPROFER ENGINE QIL — Check engine ol
If impraper viscosity, drain and refdl with ol of
vigcusity recommended by manufadturer

www cruisercult com
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ENGINE MECHAMICAL — Diesel Engine Diagnosis

ENGINE CRANKS NORMALLY BUT WILL NOT START

{Passible Cause)

1,

NO FUEL TO NOZZLE

{Check Procedure and Correction Method)

2.

NO FUEL CUT SOLENOID
OFPERATION

Loosen any one injection pipe union not from its
nozzle holder

Crank the engine for about 5 seconds while con-
firming that fug! 15 being discharged from the pipe
It fuel 1s coming out, beqin diagnosis from em 4
If not, begin from em 2

o

3

NO FUEL INTO INJECTION
PUMP

With starter switch lurned ON, check for fuel cut ]
solenoid operation noise lelicking sound) while
repeatadly connesting and disconnecting fuel cut
solenond

If no noise, check f there are 12 volts 1o the
solenoid whan the starter swiich s ON

If 12 volts are conhrmed, fuel cut solenoid 15 faulty
and should be replaced I not 12 volis, reter 1o
ELECTRICAL DIAGNOSIS and make necessary
repairs

ProCarManuals.com

INOPERATIVE PRE-
HEATING OPERATION

Disconnect iniet hoses to fuel filter and fesd clean
fual from separate contamer directly into fuel pump
If engine starts, either the fuel filter or ine between
fuel tank and filter 15 clogged and should be repared
accordingly.

If engine still daes not start {no fuel Intake), check fuel
lne between filter and pump

If normal, pump 1s faulty and should be replaced

NOTE: When feeding fuel directly into pump,
keep container at same level as vehicle
fuel tank.

r

FAULTY GLOW PLUG
OFPEBATION

.,

N
With the starter switch tumed ON and the glow plug
inchcator hght Iluminated, check that there are 8 volts
applied to the glow plug

If not, refar to ELECTRICAL DIAGNDEIS and reparr a9
necessary

o

-

.

N
Check glow plug for continuity

If no eontinuity, a broken wire 15 ndicated and the
glow plug should be replaced

www cruisercult com
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ENGIME MECHANICAL — Diesel Engine Diagnosis EM-5

7

Check for loose unions or cracks
If teaking, tighten to standard torque or, if necessary,
|_replace pipels)

Turn crankshaft clockwise to where either No 1 ar

6. FUEL LEAKAGE FROM
INJECTION PIPE

7. IMPROPER INJECTION
TIMING

8. IMPROPER FAST IDLE

8. FAULTY NOZZLE OR

NOZZLE HOLDER

Ma 4 piston s at TDC and, after releasing caold
start advance systemn (LX), check plunger stroke
with S5T
Standard;
L 0.94 — 1.06 mm
{0.0370 — 0.0417 in.)
2L w/o ACSD 1.06 — 1.22 mm
{0.0417 — 0.0480 inl
wi{ ACSD 0.852 — 098 mm
(00323 — 0.0386 in.)
2L-T 0.75 — .87 mm
00295 — 0.0343 in)

If nol et the standard indicated above, injection
pump 15 not adjusted properiy

NGTE: If injection timing is off more than 10°,

| it could indicate a slipped timing belt,
.
Measure tmer pisten stroke and fast idle lever
gpemng angle with injection pump tester )

Check injection pressure with nozzie testar
Standard pressure:
L, 2L (ex. LS Hong Kong & Singapare}, 20L-T
105 — 125 kg/cm?
(1,493 — 1,778 psi, 10,297 — 12,258 kPal
2L (LS Hong Kong & Swngapore)
145 — 168 kg/cm:
{2,062 — 2,389 psi, 14,220 — 16,475 kPa)
H not within standard indhcated ahove, nozzle
adjustment 15 improper and pressure should be
readjusted
I¥ préssure cannat be adjusted to standard,
ugplace nozzle holder assambly

www cruisercult com
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ENGINE MECHANICAL — Diesel Engine Dhagnos:s

ROUGH IDLE WITH WARM ENGINE

{Possible Cause] {Checlt Procedure and Correction Method)

IMPROPER ADJUSTMENT—I (Wlth accelerator pedal released, check hat

ProCarManuals.com

OF ACCELERATOR CABLE L

|~

IDLE RPM TOO LOW

adiusting lever s in contact with idle spead
adjusting screw Also check if accelerator cable
or hnkage 15 catching on something

if necessary, adst 0 lever 1s 10 contaet with
scraw, or make other required repars

-~ -\

7 )
FUEL LEAKAGE ﬁI—’ Cheek for leaks at the pump connechons, pump

Check «f 1dle rpm 15 at standard mdicated below
Standard idle rpm. 700 M/T (ex. LX)
800 M/T (LX) & A/T

NOTE: H less than standard, dling would
normally be rough.

| If not, adjust with idle speed adjusting screw

distnbutor head balts, nozzle holder and
debivery valve

Tighten any loose eonnechons to specified
| terque or replace parts as necassary J

- ~
Befer to 1itemn 7 af ENGINE CRAMKS

4. IMPROPER INJECTIOWN
TIMING h

5. IMPROPER OPERATION OF
NOZZLE OR DELIVERY
VALVE

| NORMALLY BUT WILL NOT START, above,

. )
With engine ldling, loosen the umon nuts of the
imection pipe to gach cylinder in order, and check
if the dle speed changes.

If no change, a faulty cylinder is mdicated

Check according to following procedure

Faulty Mozzle or Nozzle Holder
Check injgction pressure with nozzle tester
Standard pressure:
L. 2L {ex LS Hong Kong & Singapore), 2L-T
105 — 128 kg/cm?
{1,493 — 1,778 psi, 10,297 — 12,258 kPa}
2] LS Hong Kong & Singapore)]
145 — 1685 ky/um!
{2,062 — 2,389 psi1, 14,220 — 16,475 kPa)
H pressure 15 not within standard indicated above
nozzle 15 faulty and injection pressure should be
readiusted

Faulty Delvery Valve
If injection pressure 15 withm standard, delivery
L valve 15 defective and should be replaced

—
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ENGINE MECHANICAL — Diesel Engine Diagnosis ERt-7

6. NO FUEL INTO INJECTION [ Refer to itern 3 of ENGINE CRANKS NORMALLY
PUMP LELIT WILL NOT START, above.

ENGINE SUDDENLY STOPS

(Possible Cause) {Check Procedure and Correction Method)

1. ENGINE WILL NOT RE- | Check to see 1If engine re-starts accerding to
START J prescribed procedure
If not, refer to ENGINE CRANKS NORMALLY BLT
| WILL NOT START, above, and repair as necessary

2. ROUGH IDLE — ——— ifidle 15 not stable, refer to ROUGH IDLE and repair
| @accordingly

rd

3. MALFUNCTION OF FUEL Refer to ENGINE CRANKS NOBMALLY BUT wiLL
CUT SOLENOID NOT START, above, and check accordingly

NOTE: Mo operation noise from the fuel cut
solenoid may be due to loose alectrical
connections, o check connectors befarg

| proceeding with further repairs,

i ™y

4, NO FUEL INTO INJECTHON Refer to item 3 of ENGINE CRANKS NORMALLY
FUMP | BUT WILL NOT START above

LACK OF POWER

NOTE:

t. First check thal air cleaner is not clagged and engine not overheating.

2. Not apphcable if customer desires output power higher than specified for that vehicle.
Far accuracy, adjust with a chassis dynamo.

{Possible Cause) {Check Procedure and Correction Methad)
s ™y
1. IMPRGPER ACCELERATOR With aceelaratgr fully depressed, check that
CABLE ADJUSTMENT adjusting lever 1s In contact wilh maximum speed

adjusiing screw
| If not, adjust accordingly

~ y
2. INSUFFICIENT NO-LOAD Start engine, depress accelerator pedal to floor
MAXIMUM RPM and check that no-load maximum rpm s within
T T standard.

|/ not, adjust with maximum speed adjusiing screw |

www cruisercult com
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EM-8 ENGINE MECHANICAL — Liesel Engine Dnagnasis
3. INTERCHAMNGED l/I"nl'l:!‘TE: QOverflow screw is marked “OUT" and
OVERFLOW SCREW (QUT) Lhas an inner jet. They must not be interchanged.
AND INLET {(ND MARK)
FITTING
- R
4. FUEL LEAKAGE Refar to item 3 of ROUGH IDLE W TH WARM
EMGINE.
L -
I ~
& CLOGGED FUEL FILTER Disconnect inlet hose from fuel filker and feed

clean fuel direcily into the pump
if engine condition improves, fuel hlter 15 ¢logged
and should he replaced.

NOTE: When feeding fuel directly into pump,
kesp container at same level as vehicle fual
tanlk,

If ng increasa in engine condition after replacing
fuel blter, check prirmng pumy or perform other
nNECesSsary repairs

™ o

f It

6. IMPROPER INJECTION Refer to item 7 of ENGINE CRANKS NORMALLY
TIMING | BUT WILL NOQT START )
£ ™y

7. FAULTY NOZZLE OR Refer to item 9 of ENGINE CRANKS NORMALLY
NOZZLE HOLDER L BUT WILL NOT 3TART )

EXCESSIVE EXHAUST SMOKE

MNOTE:
1. Check that air cleaner is not clogged.
2. Check with customer whether oil consumption has been excessive.

(Possible Cause) ({Check Procedure and Gorrection Method)
1. IMPROPER INJECTION Refer to item 7 of EMGINE CRANKS NORMALLY
TIMING BUT WILL NOT START

NOTE: Black smoke indicates advanced timing

while white smoke indicates retarded timing.
| Adjustments should be made accordingly.

1 N

2. CLOGGED FUEL FILTER Refer 1o item 5 of LACK OF POWER.

NOTE: At hmigh rpm {2,000 — 3,000|, a clogged
| filter tends to make the exhausi smoke white,

www cruisercult com
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ENGINE MECHAMICAL — Desel Enqine Diagnoss Ems-9

3. FALULTY NDZZLE OH !’ Refer to item ¥ of ENGINE CRANKS NORMALLY
NOZZLE HOLDER - BUT WILL NOT START.

NOTE: Excessive exhaust smoke is often
caused by nozzle pressure being tan low,

L.

EXCESSIVE FUEL CONSUMPTION

NOTE: Check whether clutch slipping. brakes grabbing, tires wrong size or air filter clogged.

|Passible Causel i(Check Procedure and Correction Method)
- 4 T
1. FUEL LEAKAGE Refer to ntem 3 of ROUGH IDLE WITH WARM
- | ENGINE )
~ ~
2. IDLE RPM TOOD HIGH After sufficiently warming up engine, check that

idle rpm 15 as specified below.
Idle rpm: 700 M/T lex. LX)
BOO M/T (LX) & AST
L if not adjust with 1die speed adjusting scraw

TOO HIGH and chack that no-lead maximum rpm is within
standard
Neo-load maximum rpm:
L, 2L {ex. LS Hong Kong & Singapore, Australia
LY & LN56) & 2L-T 4,900
2L (LS Hong Keng & Singapore. Australia
LY & LMEG) 4. 500
di not, adpest with maximum ?peed adjusting screw

- —_—
I?i. NO-LOAD MAXIMUM RPM Start engine, depress accelerator pedal to floor

ProCarManuals.com
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™

- !
4, IMPROPER INJECTION Refer to item 7 of ENGINE CRANKS NORMALLY
TIMING LLE\UT WILL NOT 5TART

- "y
5. FAULTY NOZZLE OR Refer to item 9 of ENGINE CRANKS NORMALLY
NOZZLE HOLDER J L BUT WILL NOT START.

ENGINE NOISE WHEN WARM

{Clanking Noise with Excessive Vibration)

{Possible Causes) {Check Procedure and Correction Method)
1. GCOOLANT TEMPERATURE |' Check coolant temperature wilh coolant
TOO LOW temperatlure gauge

If notl sufficienily warm, thermostat is faulty and

should be repiaced
i N com

@the_cruiser_cult




""

ProCarManuals.com

T

Er-10 ENGINE MECHAMNICAL — Diese! Engine Diagnosis
P IMPROPER INJECTION Refer to tem 7 of ENGINE CRANKS NORMALLY
TIMING | BUT WILL NOT START. ]
i ™
3. FAULTY NOZZLE AR Refer to 1iem 9 of ENGINE CRAMKS NORMALLY
MNOZZLE HOLDER BUT wWiLL NOT START y
_ _
ENGINE WILL NOT RETURN TO IDLE
NOTE {ex. w/ACSD): Check that idle adjusting knob is returned.
{Possible Causel {Check Pracedure and Correction Methad)
BINDING ACCELERATOR Operate adjusting lever on top of inpection pump

LINKAGE and check if engine returns to idle

- If so, accelerator cable is binding or maladjusted
and should be repared accordingly
If engine does not return to dle, injection pump 13
faulty and should be replaced

ENGINE WILL NOT SHUT OFF WITH KEY

iPossible Cause) {Check Procedure and Carrection Method}
- y
VMPROPER FUEL CUT Disconnect connectar on iop of fuel cut solenoid and
B SOLENO'D OPERATION check if engine stops

If so, starter switch 15 faulty and should be repaired
as nacessary or replaced.

if engine does not stop, aither fuel cut solenoid

15 faulty or there is interference by foraign particies.

Repair as necessary J |
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ENGINE MECHANICAL — Diesel Electrical System Diagnosis

EM-11

DIESEL ELECTRICAL SYSTEM DIAGNOSIS

ENGINE DOES NOT START COLD
NOTE: 1.
2, Engine cranks normally,

3. Fusible link okay.

1. Super Glow System

Check f inchcator light hights up with starter
switch ON,

Coolant termp. at 20°C (BB"Fl: Apprax, 2 secs,

NG

Eattery valtage at least 12 valts — starter switch OFF.

YES

Starter switch OFF

Check for battery voltage to terminal
2 af pre-heating timer with starter
switch ON

Mo Voltage
t

Yoltage

Check that there 15 OW betwaen
terminals 3 and 9

If faulty, repair glow plug current
SEnNsOr

If akay, timer 15 faulty and should
be replaced

Checl if voltaga to terminal 2 of
pre-heating timer (s terminated

Mo Voltage | Voltage

Start the engine and check f there 15
voltage at terminal 4 of pre-heatmg
timer

If faulty, repair charging system as
necessary

If akay, timer s faulty and should be
replaced

Starter switch OFF

|
! CONTINUED OMW PAGE EM-12

Check Fuse
{See page ST-2)

Fuse E]I_L:an

Fuse OK

!

Check far short
circult and repar
if necessary

Check indicatar El_ulb Mo Good
hight halb
Bulb GK
Replace bulb

Check for battery voltage to terrmnal 7 of
pre-heating timer connector {on wire har-
ness sidel

I{ ckay, pre-heabting timer 15 faulty and
should he repared

Pre-heating Timumer

LHTT LMW, LX, L)

d685 7 7

r ]
— -
(P Ly pep——"
| =H=l=l_|':l|'|:|nn
b

lJ_;- 1'_1- —JJ_
Cg-i-r:,gn 1 o

[
9F k3 o
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(47 EM-12 ENGINE MECHANICAL — Ciesel Electrical System Diagnass

CONTINUED FROM PAGE EM-11

[ex. LX "L '
I S - .
£ £ !
s 5 +--
R i
? 1an g
A E
v &0 @
oA 5
.40 3
T |- T 11 47 &0 IO
a SJO=ZO-1211 120 i dA™ R o 22 g Ge
L _ whane erpnntimn ! E cTeCdB) Warr laripasaiv |41 Sla Ly
Plages starter swich at ON and Eﬂ Voltage —| Timer s faulty and should be replaced
check for voltage to glow plug
a few seconds later
Theregafter, voltage should drop
about 142
Disconnect water temperature sensar {left rear
| | Pre-heating Duration 15 Quite of engine) and check ¢ pre-heating duration s
| Different Than That Above | about 150 seconds of, if connector 15
B directly grounded, pre-heating duration is
e about 3 seconds
O ] I okay, water temperature sensor 13 faulty and
a should be replaced
— d should laced
o After completion of pre-heating, If not, tmer 1s faulty and should be repla
,::’ check for voltage at terrminal
5] 8 agamn when starter switch (s
15T Mo Voltage
% placed 3 g Timer 15 faulty and should be replaced.
| % | Yoltage
| bt ]
O

Starter switch OFF

Place starter switch at ON and No Voltage | Check for battery voltage at positive side of glow

check if currrent Flow to terminal at All plug current sensor ntake mamfold side!
8 of timer is 0 accardance with | ——  —— |f skay, replace sensor

CUDH‘”’E temperature H no voltage, No 1 glow plug relay i1s faulty and
(see grdp.h above| should be replaced
No 1,2 Voltage {Far component inspection, see pages ST-4 and

Thereafter §T-5)

R — Check for battery voltage to plus side of resistor
{nilake mamfold side!

If okay, replace resistor

If no voltage, No 2 glow plug relay 1s faulty

and should be replaced

]
Check glow plug for continulty

Mo Continuity
— =~ Glow plug faulty and should he replaced

Conbnuty

www cruisercult com

Glow piug okay
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ENGINE MECHANICAL — Dhesel Electncal Systemn Dhagnosis EM-12

2. Fuel Cut Solenoid

With starter switch turned ON, check far _NEIE'E —- = Fugl cut solenoid akay.

fuel cut sclenoid operation noise (clicking
sound! while repeatedly cennacting and
disconnecting fuel cut solenoid.

Mo Mose

1
Check Fuse (See page ST-2} Fuse Blown Check for short cirowit

and repair as necessary

Fuse ORK
1
Apply battery voltage !‘! 2| Nose Check wire harness from
vals) directly to salenoid fuse A {See page ST-2)
and check for noise to fuel cut solenaid.
Mo Noise

Replace fuel cut sotengid,

ProCarManuals.com
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EM 14 ENGINE MECHANICAL — Enging Tune-up

ENGINE TUNE-UP
INSPECT OIL LEVEL

The oil level should be between the L™ and "'F" marks an
ihe level gauge
If low, check for leakage and add oil up to the “F" mark.

INSPECT AIR FILTER

lal  Visually check that the ar cleaner clemeni 1s not
excassively dirty, damaged ar oily

bl Clean the elemant with compressed air
First blow from the inside thoroughly Then biow off
the outside of Lhe element.

INSPECTION AND ADJUSTMENT OF VALVE
CLEARANCES

NOTE Inspect and adjust the valve clearance after
engine has reached normal operating temperature

1. BEMOVE CYLINDER HEAD COVER (See page EM-32)

ProCarManuals.com

2. SET NO.1 CYLINDER TO TDC/COMPRESSION

{a}l Sel the No 1 cyhnder to TDC 'comprassion
Align the groove on the pulley with the firming pointer
by turning the ¢rankshaft clockwise with a wrench

th) Check that the rocker arms on the No 1 cylinder are
loose and rocker arms on the No 4 cyhnder are tight

If not, turn the crankshaft one revolution (3607 and align
the mark as above

Li#ianrad

3. INSPECT AND ADJUST VALVE CLEARANCE
Frant e First (a) Measure only those valves ndicated by arrows

S Valve clearance (Hot}:
i 1 Intake 0,25 mm (0.0098 in.)
|J_ Exhaust @.36 mm (0.0142 in.]

, www cruisercult com
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ENGINE MECHANICAL — Engine Tune-up

EM-15

ChA01 20

Front -«

3

it

N

o
-y

i}ﬁl

Second
Tor
I

|
mh n
|

-

ProCarManuals.com

Matzl Plate
86 — 10 mm

FRICAEAD

#® Using a feeler gauge, measure the valve clearance
between tha valve stem and rocker arm Loosan
the lock nut and lurn the adusting screw to set the
proper clearance,

Hold the adjusting screw n position and tighten
the lock nut.

#* Recheck the wvalve clearance The feeler gauge
should slide with a very shght drag.

{p}  Tumn the crankshafl one revolution [360° and align
the timing marks as above
Adjust only the valves indcated by armrows

4. INSTALL CYLINDER HEAD COVER (See page EM-49)

INSPECTION AND ADJUSTMENT OF
INJECTION THVIING

1. INSTALL PLUNGER STROKE MEASURING TOOL (S5T)
AND DIAL INDICATOR
fal Remove the distnbutive head bolt.

(Bl Install SST and the dral indicator to the disinbutive
head plug hole

55T 08275-54010

2. SETNO. 1 OR NOQ, 4 CYLINDER TO
45° BTDC/COMPRESSION

3. RELEASE COLD STARING SYSTEM

{a} Using a screwdriver, turn the cold startmg lever
sounterclockwise about 20° as shown

(bl Put a metal ptate 85 = 10 mm 10 335 —~ 0 394 in}
thick between the cold starting lever and thermo wax
phanger

www cruisercult com
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ENGINE MECHAMICAL — Engine Tuna-up

ChaLI253

Zr enir? 78 CMO573]

ProCarManuals.com

Bl

LrAn 295 |

4,

INSPECT AND ADJUST INJECTION TIMING
fal Set the dial gauge at zero mm (& i}

b} Recheck to see that the dial gauge remains at zero
mm {2 in}, while rotating the crankshaft pulley slight-
Iy to the left and right.

fc]  Slowly rotale the crankshaft pulley until No 1 or No
4 eylinder 15 at TDC/compression,

{d} Measura the plunger stroke

Plunger stroke:
L 0.94 — 1.06 mm {0.0370 — 0.0417 in}
2L w/o ACSD 1.068 — 1,22 mm
{0.0417 — 0.0480 in.)
w/ ACSD 0.82 — 0.98 mm
{0.0323 — 0.,0386 in.)
ZL-T 0.75 — 0.87 mm (0.0295 — 0.0343 in.}

e} Loosen the four imjection pipe umon nuts and fuel
mlet pipe unipn nut at the njection pump side

{l  Loosan the four imection pump mounting bolts and
two nuts

{g) Adjust the plunger stroke by slightly tilting the wnjec-
tion purnp body

If the stroka 15 l8ss than specification, hilt the pump toward
engine

H greater than specificatron, tit the pump away from
engine.

{h}  Tighten the injechon pump mounting boits and nuts.

Tarqua!
Belts 185 kg-cm (13 ft-1b, 18 N-m)
Nuts 210 kg-cm {15 ft-1b, 271 N-m)

(i Recheck the plunger stroke

(i Tighten the Injection mpe umon nuts and fuel inlet
pipe union nut.

Torque: .-
Injection pipe 250 kg-cm (18 fi-lb, 25 N-m}
intat pipa 230%g-em (17 f-1b. 23 N'm}

REMOVE METAL PLATE FROM COLD STARTING
LEVER

REMOVE S5T AND DIAL INDICATQR

{al BRemovo SST and the dial indicator

SET 09275-54010

{b) Install the distribution head bolt with a new gasket.
Tarque the bolts www cruisercult com

Torque: 170 kg-cm {12 §ft-lb, 17 N-m)
START ENGINE AND CHECK FOR LEAKS
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EMNGINE MECHANICAL — Engine Tune-up EM-17

INSPECTION AND ADJUSTMENT QF
IDLE AND MAXIMUM SPEEDS

1. INITMAL CONDITIONS:
{a) Auir cleaner installed

{} Engme coclant normal operating temperature
{e}  Accessories switched off
id}  Transmission i nautral

fal Check that the adjusting lever touches the idle speed
adjusting screw when the accelerator pedal s
released.

If not, adjust the accelerator linkage

{b} Install a tachometer to the engine
{c} Start the engina
{dl Cheack the idle spead

Idle speed: 700 rpm M/T {ex. LX)
800 rpm M/T (LX) &8 AST

ProCarManuals.com

Wac313 MADNET

{e) Adjust the idle speed
® [sconnect the accelsrator hnkage.

® Loosen the lock nut of the idle speed adjusting
SCcrew

® Adiust the dle speed by turming the |[DLE SPEED
ADJUSTING SCREW.

® Securely tighten the lock nut

® Connact the accelerator inkage
® After adjustment, adjust the aceslerator inkage

Miaxmum Speed Adusing Sarow| 3 INSPECT AND ADJUST MAXIMUM SPEED

fa} Check that the adjusting lever touches the maximum
speed adjusting screw whan the accelerator pedal 1s
depressed all the way

If not, adjust the stop bolt of the accelerator pedal

www cruisercult com
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EM-18 ENGIME MECHANICAL — Engine Tune-up

an

Wim

Fpm

MADZTT EMRDZTT

FRINT?Z

A Yolume Yalve

Aur Canstrnictor
YValve
ChlA0

Imake Awr Constrnictor

. 1

a2
s
< "

Adusting Scrawh , rf@ﬁl Vacuurm

_//a Gauge

Ltz

b} Install a tachametor to the engine

{¢c} Start the enging

{dl Depress the accelerator pedal all the way
{el Check the maximum speed

Maximum speed:
L. 2L lex. L5 Hong Kong & Singapore, Australia

LY & LNGE) & 2L-T 4. 900 rpm
2L ILS Hong Kong & Singapore, Australia
LY & LNGS) 4,500C rpm

{f} Adust the maximum speed.
® Disconnect the acceleralor linkage

# Using SST, loosen the lock nut of the maximum
speed adjusting screw,

55T 09275-54020

& Adiust the maximuom speed by the MAXIMUM
SFEED ADJUSTING SCREW

NOTE Adjust at |dle speed. Then, raise engine speed
and recheck the maximum speed

® Using 55T, securely bighten the lock nut.
52T 09275-54020
® Connect the aceelerator linkage.

® After adjustment, adjust the stop bolt of the
accelerator padal.

CHECK AND ADJUSTMENT OF INTAKE
AIR VOLUME (LS, LX71 M/T)

1. INITIAL COWNDITIONS:
fal  Aur cleaner installed
{b}  Engine coolant normal operating temperature
i} Accessones swilched off
id} Transmission m neutral
{e} 200 meters or less above sea level.
{fl intake air volume valve fully closed

2, CHECK AND ADJUST INTAKE AIR VOLUNME
{a} Install a vacuum gauge to the intake manifold
(bl  Start the engine
{el  Check the intake manifold vacuum.

Vacuum: 110 -~ 150 mmHy
{4.33 — 5.91 in.Hg, 14.7 — 20.QWPRalusercult com

{d)  Adwust the vacuum by logsening the lge
turming the INTAKE AIR CONSTRICTOR
SCREW.
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ENGINE MECHANICAL — Compression Check EmM-19

COMPRESSION CHECK

MOTE If there s lack of power, exceszive ol or fuel con-
sumption, measure the cylinder compression pressure

1. WARM UP ENGINE

2. DISCONNECT FUEL CUT SDLENOID WIRE
CONMNECTOR

3. REMOYE FOUR GLOW PLUGS
{See page EM-21)

o CAUTION: Make sure the load wire is not grounded.
. ,
r - - :-l"
. T Fu 4. INSTALL SST TO GLOW PLUG MOUNTING HOLE
N M I $4T 09982-00023
ﬂ:—\_:-'ﬁ\ a-‘):u-.‘?’/jj?:i':_'l |
N, L e S
A -ﬁ'u - jj_l‘a_ljx;(r:il |I_I:. __jil
R SRS [ S TS
., *{__ v f;'lll_.r {_ &t ; L
\'x) \_a/’--\il . ¢ PN
E L | M, <
-

EMD270

ProCarManuals.com

5. MEASURE CYLINDER COMPRESSION PRESSURE
{al Connect a compression gauge 55T} to S8T
SHT 09982-00023

{b)  While cranking the engine with the starter, measure
the compression pressura.

NOTE  Always use a fully charged baitery so that at |east
250 rpm can be reached.

{c! FRepeat steps (a) and (b} for each cylinder.

1 EMOETD Compression pressure!
. L. 2L-T 30.0 kg/em’ (427 psi, 2,942 kPa) -'4-—"*:
2L 32,0 kg/cm? (455 psi, 3,138 kPa)

Minimurn pressure
20.0 kg/cm? {284 psi, 1,961 kPa)

Difference betvween each cylinder:
Less than 5.0 kg/em? (71 psi, 490 kPa)

{d] If the cylinder compression in one or more eyhinders
15 low, pour a srnalt amount of enging o nto ihe
cylinder through Lhe glow plug hole and repeat steps
tal and i) for the cylinder with low comprassion

& If adding o1l helpe the compression, chaneos are
that the pisten nngs and:gr ¢ylmder bore are worn
ar damaged

® If pressure stays low, a valve may be sticking or
ssating improperly, o there may be igakage past
the gasket

www cruisercult com
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EM-20

ENGINE MECHANICAL — Timing Belt

TIMING BELT

NOTE: If replacing the tming belt before the iming belt
warning light comes on, (light comes on after 100, 000
kmn of driving}, be sure to reset the timing belt counter of
the speedometer to zere

COMPONENTS

Drevve Belt

Eg cm (ft-le N m_]||

| Crankshafl Puley

LF
[ Fan Spacgl
‘ & ‘
@ L&
I
%
4
4
4
&
=,
Fqud Coupling
Fan

Spacified torgue

1400 1101, 13J

Twning Belt Covar

Gaskel

Gaskat

Screw Grommet

Glow Plug |

Insulator
Connegtor |
O 8 ‘

—

—‘{.f_""
Tension Spnng@
In jactlnr}'
-\II

. Pump suw Puig
Ry

Dirve F"uliIE'y'
Mo 1 Iidler

Pulley @
\n @xu’ 0 /

Camshaft Timing Pulley ) |

1000 (72, 88 Currant Sensor

....

i H—
| “as0 a7, 64y
Crankshaft
Tunirg Pulley

Mo 2 kdler Pulley

Tirng Belt Gude
Timing Belt

CM0284 |

=K11110

REMOVAL OF TIMING BELT
1. REMOVE DRIVE BELTS

2. REMOVE WATER PUMP PULLEY
{See step 3 on pages CO-4)
3. REMOVE CRANKSHAFT PULLEY

{a) Using S5T, remove the mount bolt. www cruisercult com

S5T 09213-54012 and 09330-00020
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ENGINE MECHANICAL — Timing Belt EM-21

b} Using S5T, remove the pulley
53T 09213-60017

EMIOTT T

4, REMOYE TIMING BELT COVER

F@R Remove the twelve boits and belt cover with the two
b "% gaskets
1 ,A,‘_“)'-\x ﬁ. 0
PR Y '
' i'ﬁ‘&; , i 5. AREMOVE TIMING BELT GUIDE
1{#.' K_;%.in:fl 1'\ f v
ju e k’{:i‘;,}%
63/ R
FrRIO112
CE) 6. REMOVE CURRENT SENSOR AND FOUR GLOW
O PLUGS
c—{'g m“l {al Remove the four screw grommets
,::’ -1 b} Remove the four glow plug connecting nuts
T fc} [Europe (LH, LX, LN}]
% Remove the nut, plate washer, insulatores and cur-
[38] rent sansor
(é) :I id} Remove the glow plug connectar.
o - HMADITT 4
. ] Remove the four glow plugs
K\ = //ll,
e e é e
N A
. "é"’ r_il.« -
" I'.x e ' "E': |I llI I
' YL (-Er o |\“ | .
, ok S
R N
) Ll FRIN114

Using a crankshaft pulley mount bolt, align the TDC mark
of the camshaft timing pulley with the top end of the

7. SET NO. 1 CYLINDER TO TOC/COMPRESSION ‘
|
cyhnder head |

www cruisercult com

Ll

@the_cruiser_cult




ProCarManuals.com

EM-22 ENGINE MECHANICAL — Timing Beld

0114

FatD1 20

8.

REMOVE TIMING BELT

NOTE  If reusing the tming belt, draw a direction arrow
on the bslt {in direction of engine revolution), and piace
matchmarks on the pulleys and timing belt

{a] Using needie-nosed phers, remove the tension
SPrINg
b} Loosen lhe two No 1 idler pulley mount bolts

ic} Rerove the timing belt.

g. REMOVE NO. 1 \DLER PULLEY
Memove the two mount bolts, plate washers and idler
pulley

10. REMOVE CAMSHAFT TIMING PULLEY
Using 55T, remove the mount balt
S5T 02278-54011

www cruisercult com
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ENGINE MECHANICAL — Timing Belt EM-23

11, REMOVE INJECTION PUMP DRIVE PULLEY
fal  Using $5T, remove the mount nut

. Al 35T 09278-64011
LR e T L
! Ellﬁ ¥ ]
! @N\ ¥ SST
"~ ]
N
e
™
! [hC122

{b} Using SST, remova the pump drive pulley
58T 08213-60017

=RA0 T2

ProCarManuals.com

= . 12. REMOVE NOD. 2 IDLER PULLEY
Remove the mount bolt and No. 2 idler pulley

'
\ Fract 42

13. BEMOVYE CRANKSHAFT TIMING PULLEY
Using 55T, remave the crankshaft timing putley
S5T 08213-80017

FRACH 45

www cruisercult com
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EMn-24

ENGINE MECHANICGAL — Timing Belt

- Mal

P
T

ic128

L

EMLA 2T

EVCIIE

FRIUTZ -

R R

L0140

INSPECTION OF COMPONENTS

1.

INSPECT TIMING BELT

CAUTION:
1. Do not hend, twist or turn the belt inside out

2. Da not allow the belt to come into contact with
cil, water ar steam.

3. Do not utilize bkelt tension when installing ot
remaving the set bolt of the camshaft timing
pulley.

If thera are defects as shown in the figures, check thea
following points and replace the tirmng belt if necessary

{a} Premature parting
® Check for proper Installation

® Check the timing cover gasket for damage, and
check for correct installation

b} |f the belt teeth arg cracked or damaged, check to
soe |f the camshaft, water pump or o pump 1S
locked

el If thers is noticeable wear or cracks an he belt face
check to see if there are micks on ope side of the wdier
pulley lock

il I there is wear or damage on only one side of the
belt, check the belt guide and the alignment of each

pulley

www cruisercult com
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ENGINE MECHANICAL — Timing Belt EM-2E

ProCarManuals.com

fe} M thera s noticeable wear an the belt teath, check the
timing cover gasket for damage and check for cor-
rect gasket installation Check for faraign matenals
on the pulley teeth
MU
2, INSPECT IDLER PULLEYS
Check the turning smoothness of the tming belt dler
pulleys.
I/" If necessary, replace the wler pulley
Easi 12
3. INSPECT TENSION SPRING
{al Check the free length of the spring
Free length:
39.7 — 40.7 mm 11.563 — 1.602 in.}
J (b Check the tension of the spring at the specified
instalied length
. Installed tension:
———387 - 40 7mm 4.0 kg (B 8 Ib, 39 N) at 52 mm (2.05 in.}
S If not specified, replace the spring
. _ ; INSTALLATION OF TIMING BELT
1 T A, i
I‘I‘b}i\\k';’z‘/ :—-)/. - {See page EM-20)
- N ﬁ%«f“ R 1. INSTALL CRANKSHAFT TIMING PULLEY
o f_z_ ~ ' fal  Align the timing pulley set key with the key groove of
T the timing pulley
- ,}“x;:rj' . {b] Using SST and a hammer, drive n timing pulley.
R ,7)} SST SST 08214-60010
>
- &
EMN153
2. INSTALL ND. 2 IDLER PULLEY
Torque: 400 lkg-em {29 ft-lb, 39 N-m)
e
www cruisercult com
EMLT 34
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EMG13B

EM-26 EMNGINE MECHANICAL — Timing Belt
3. INSTALL INJECTION PUMP DRIVE PULLEY
fal  Ahgn the dnve pulley set key with the key groave of
. LAy the drive pulley
a ,f'{ga&fﬂr\fﬂ b} Using 38T, install the drive pulley with the mount
rﬁﬁ S%T nui Torgue the mount nut
e
vy ‘b,bw - Torgue: 650 kg-cm {47 ft-lb, 64 N-m)
) ‘"“*‘ﬁ;jg;; SST 09278-54011
o ! CAUTION: Do not use an impact wrench
- Crdci 4L
4, INSTALL CAMSHAFT TIMING PULLEY
5 \S_ST T {al Ahgn the tmimg pullay knock pn with the pin hole of
yﬁ%l the timing puliey
, -@ﬁ fb]  Using SST, install the timuing pulley with the mount
W bolt and plate washer Torgue the mount bolt
P
] vﬁzgi,ﬂﬁ Torque: 1.000 kg-cm (72 ft-1b, 98 N-m}
. I - R.l‘»:%;»ﬁ ST 0B278-54011
f LAY
|!" _AL * .
ERMI= SIS
A 5. INSTALL MO, 1 IDLER PULLEY
1 [ﬂ]:mnmm fa} Ternporarily install the dler pulley with the two
7 B mount holts and plate washers
(b} Swing the idler pullay toward the left
. T
i 1 EMO137
! S A0ARE] |
6. SET NOG. 1 CYLINDER TO TDC/COMPRESSION

Algn the trning and drive pulleys a1 each position
CAUTION: The engine should be cold.

www cruisercult com
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ENGINE MECHANICAL — Tiving Belt EM-27

7. INSTALL TIMING BELT
If using new timing belt:
fal Install the trming belt to the camshaft timing pulley.

CAUTION: Be sure the timing belt is securely
meshed and not lpase.

EbEIL 36

{bl  Algn the tming marks of the pump drive pulley and
ol pump body

{e} Install the tming belt to the pump drive pulley

CAUTION: Be sure the timing belt is securely
meshed and not loose.

EMOTAG

ProCarManuals.com

[d} Install the brming belt to the No 2 dier pulley and

""Fﬂ_i%\’ilﬁ crankshaft timing pulley
I-ﬁglﬁajﬁ . CAUTION: Be sure the belt is not twisted or too
e },;:: ; tight.
M ﬁ\‘;; P
X ’
| h{f r|:¢ r':%‘bﬂf@)
I, ™ W b :

Cha1a1

H reusing timing beit:

Align the noints marked dunng removal and install the tim-
i belt with the arrow pointing in the direction of engine
revolution

www cruisercult com
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EM-28

ENGINE MECHANICAL — Timing Belt

B. INSTALL TENSIDN SPRING
CAUTION: Laosen the mount belts to where the tim-
ing beit idie pulley lightly mowves with tensien spring
force.

9. GCHECK POSITION OF TIMING AND DRIVE PULLEYS

fal Flace a crankshaft pulley mount bolt on the crank-
shaft

b} WUsing a wrench, turn the crankshaft pulley mount
balt 2 revelutions from TDC to TDC.

CAUTION: Always turn the crankshaft clockwise.

EMO142

e} Check that each pulley aligns with the marks

1f the marks do not ahgn, remove the tming belt and
rainstall it

EWvillh

10. TOROUE NOD. 1 IBLER PULLEY MOUNT BOLTS
Torgue: 195 kg-cm (148 -1k, 19 Nm}

CAUTION: While tightening the mount bolis, do not
move the idlar pulley brackat.

www cruisercult com
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EMGINE MECHANICAL — Timing Balt EM-29

\\—-L_f——-_ _,1,
W — T
N g t
* 1 " g"{".‘.__njg/_"
- ! )
- R
e, it
/é ('Iﬂ; ht-—::\
| ey 1T r
A
- [ - -
7 S A <
b3 [
' N =
.
St
P -

EKO114

L0113
- I
!
I| N
o
O Y
AN L ‘,ﬂ*’"# P
s
' Et
|IL/:§)_,—r . \i)l LS
i - -
f_____.-'/-' 9. 4 g ‘,-"fr
s - # _o-:"ﬁ"'"-.o_—"“\x\_!_.—-'
1 e /.—f
2
Cva'dd
EAno =3

11.

12,

13,

14.

INSTALL FOUR GLOW PLUGS AND CURRENT
SENSOR

fal Install and torque the four glow plugs
Tarque: 130 kg-cm (9 ft-1b, 13 N-m)
fbl  Place the glow plug connector an the glow plugs

(e} [Eurepe {LH, LX, LN]]
Install the current seansor with the insulatores, plate
washer and nut

{d] Install the four glow plug connecting nuts.
{e} Install the four screw grommets

INSTALL TIMING BELT GUIDE

A&lign the set key on the crankshaft with the key groove of
the belt guwide and slide it in

INSTALL TIMING BELT COVER
la} Install the gaskets to the belt cover
{bl Install the belt cover with the twelve boits

INSTALL CRANKSHAFT PULLEY

fal Align the pulley set key with the key groove of the
pulley,

ib}  Using S8T and a hammer, drive in the pulley
85T 09223-63010
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EM-30

ENGINE MECHANICAL — Timing Belt

Tarque:

ErdC144

Alernalor
Fulley

PS Fump Pulley

Crankshaft Pulley

16, INSTALL DRIVE BELTS

18 INSTALL WATER PUMP PULLEY
{See step 4 on page CO-6)

fc)  Using 85T, install the mount bolt and Lorgue it
1.400 kg-cm {101 ft-lb, 137 N-m!
S5T 08213-54012 and 092330-00020

Crve belt deflectian at 10 kg (22 b, 98 N) mm n )
T _Belt condition
e Mawy Llsad
Pashian ey
l*Wutsrpump . =10 10 - 14
Ajternatar ! D28 -~ 039 | 1039 — 055}
i Crankshaft- 12 ~ 17 17 - 23
B A Ccampressor {051 — 087 | [GE7 - 091
Funaldr |ﬂrankshaft- | a-1c 10 —-14
PS pump 1331 — 03494 | (038 — 06G)
NOTE

® "Neaw beit” refers to a bell which has never been used.
& “Used belt” refers to a belt which has been used on 2

runnming engine for 5 mimutes or mare

www cruisercult com
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ENGINE MECHANICAL — Cyhnder Head EM-31

CYLINDER HEAD
COMPONENTS

Seal Washer
Heat Insulator
Exhaust Manifold

Cyhnder Head! Cover

Gaskel

195 (14, 'ra_| Valve Rocker Shaft

{aslet
aglke Assambly
/ 186 13 19|

ﬁﬁj—c amshaft Bearing

4 Yalve Stem Ol Seal

: — — — —_—

g T a’i’.})‘j‘j‘“}'ﬂ)’ﬁ Crrcular PlESFHShaH B00 (3¢, ag) |
a— H
O Camshaft Bearing ——@.3\“‘ @_Spnng Retarror // . EIG‘:':le feakage
2] — Valva 'a——.:E’EEJ_ P
= Yalve Suide EE— “U '.@ e G Rl TS =— @ Washer
< &, @ %—Sprmg Seat | 1200 ra? ‘HBJ é—|ﬂECtI{)H MNozzle
c RH Engme Hanger — [ 00 151, E'BI__|
g ""‘ —__ Seat
— T Cyhnder Head * Gasket
< i ;
% - ¥ Gasket
= = Z
o g i Shim //C' Gaskat
Swirl Combust
?mrmb:::ﬁ; i '::?/ Intake Manifold
# Camshaft ] ﬁ
il Seal 5 L

Camshatt Ol
Seal Retainer

Imection Pipe
Fuel Inlet Pipe
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EM-32

ENGINE MECHANICAL — Cylinder Head

FhfCl gl

Efr01 640

AR

REMOVAL OF CYLINDER HEAD

1.

REMIOVE FOUR INJECTION PIPES
iSee step 1 on page FU-7}

REMOVE FOUR INJECTION NOZZLES
{See steps 2, 3 on pages FU-7, 8)

REMDYE FUEL INLET PIPE
{See step 10 on page FU-14)

REMOVE CYLINDER HEAD COVER

{a} Remove the two bolts holding the head cover to the
belt cover,

{b) Remove the threa cap nuts, seal washers, head cover
and gasket

REMOVE TIMING BELT
{Sae steps 1 to 8 on pages EM-20 1o 22)

REMOVE CAMSHAFT TIMING PULLEY
{See step 10 on page EM-22}

DISCONNECT ACCELERATOR CONNECTING ROD
FROM ACCELERATOR LINK

REMOVE INTAKE MANIFOLD AND LH ENGINE
HANGER

Remove the six bolts, two nuts, LH engine hanger and
imtake manifold and gasket

AEMOVE WATER DUTLET ASSEMBLY
Remove the two bolts, water outiet assembly and gasket

www cruisercult com
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ENGINE MECHANICAL — Cylinder Head EM-33

EMOT1 LS

EWVC1E2

ol e o e 4
y S Compl i
| ,I hratgl ™
:
% ,“L-L‘t—‘x“;y.lr‘a‘?v
T L -
W _n:?._‘l .'—L_L'r""—i ::I_L_,
e L. Rl i -
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— 1 I -
- - — i

A
£ L=
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v

FriC1 54

ERIDTLG

10.
11.

12.

13.

14.

AEMOVE RH ENGINE HANGER

REMOVE EXHAUST MANIFOLD
{al Remove the four bolts and two heat insulators

(b} Remowve the six bolts, two nuts, two plate washers
and exhaust manifald

REMOVE CAMSHAFT QIL SEAL RETAINER
Remove the six bolts, retainer with oil seal and gasket

CHECK CAMSHAFT THRUST CLEARANCE
{a} 1loosen the valve clearance adjusting screws

{b) Using 8 diat indicator, measure the thrust clearance
while mowving the camshaft back and forth

Standard clearance; 0065 — 0.155 mm
{0.0022 — 0.0061 in.)
Maximum clearance: 0.2 mm (0b012 in.)

If the thrust ctearance is greater than maximum, replace
the camshaft and/or bearing

REMOVE VALVE HOCKER SHAFT ASSEMBLY,
CAMSHAFT AND BEARINGS, AND CHECK
CAMSHAFT OIL CLEARANCE

fa} Gradually loosen and remove the ten balts in three
passes and in the numencal corder ghown.

{o] Remove the rocker shaft assembly and camshaft
with the three upper bearings

NOTE: Keep the upper bearing inserted with the caps.

fe} Clean sach camshaft journal and bearing.

{dl  Check each camshaft journal and bearing for pitting
and scratches

If the camshaft journal end beanng are damaged, grind or
replace the camshaft end replace the bearing,

www cruisercult com
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EM-34 EMNGINE MECHANICAL — Cylinder Head
{e} Place the camshalt on the cyhnder head
. St i} Lay a stnp ot Plasligage across wach journal
AR ORI e
SR E RO
[ vty 4 quds A Tmm e T A
S TIIIT T ___1 5'I.-_—\,n;’_; L)
J T -J"ui-_ - |\-‘III e '
. '\._J[ FTihs T - -""xl
e g [ -
] 5 .
- !
Ce ] |
- I FrRIUT L7
- i {gl Install the valve rogker shaft assembly on the cylinder
. T 2 .8 head
R h-3 = .'*"%1\;,;,. %?% thi Install and gradually tighten the ten belts in three
%ﬁ{'. ! N K\?:_}- passes in the sequence shawn
B {ld_- LA ;:Q-—’;EF\E—-E% . Torque the balts on the final pass.
1L 4 - _ e b
| _[.l T L C Torque: 195 kg-cm (14 ft-1b, 19 N-m)
R NOTE. Do not tum the camshaft
La- | , i} Remove the racksr shaft assembly with the three
L : upper hearing
ENVCIEE
i)  Measure the Plastigage at its widest point
T Standard @il clearance: 0022 — 0.074 rm
; ., ((.0009 - 0.0029 in.)
BT < RN SR Maximum oil clearance: 0.1 mm {0.004 in.)
[ . —_— " y 1]
[ _L}‘II ,%ﬁ._{i'_ ﬂ,'_uxl_J ;fzﬁe T If clearance 15 greater than maximum, replace the bearing
L ' |ﬁ . Ik ‘_L?_Ff j Pl FE R PR J,Iﬁ Grind the camshaft or replace the camshaft a required
v I =T T Ta L a0
: ',_-»'-1' T I T }_ SN r;‘: k] Completely remove the Plastigage
- Y . [ R L /
Ly T AT R & {l  Remove the camshalt and three lower beanngs
Lo ;
4 | FR1D 13
NOTE  Arrange the beannas in arder
Y v N t
Soner i €1 = g 15. REMOVE HALF CIRCULAR PLUG
PRET [ [ | 1 | .
@—_1  a— = a—
T_ﬂl — il
Lower 'rm _ﬂ | |I =
I"\_,m;'_'— I"__,.-— ' . 3 —
1 ? FRTIT I
7 Y T 16. REMOVE CYLINDER HEAD
a8 al-ntg
{*-Gilf.- SR NIRRT BIRLY fa} Gradudlly lngsen and remave the eightesn head bolts
P bl D e g e in three passes and i the numerical order shown
b CAUTION® Head warpage ar cracking could result
_J{ from removing in incorrect order.
II
(h www cruisercult co
|
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ENGINE MECHANICAL — Cylinder Head

EM-35
- —| (B} Lift lhe eylinder head from the dowsis on the eylinder
e 1] . black and place the head ot wooden blocks on 3
L T
'I?-‘-Ezl“‘wh‘_f At f-1 'h:l,__f_q bench
LR E iy NOTE If the cylinder head 1s diffioult to Iift off, pry with
- vhj"f’n'\-?o\:fm:jh Tt @ screwdniver befween the cylinder head and block
/,' Y bd saliences
N T lc]  Remove the cylinder headt gasket
- .* LTy CAUTION: Be careful not to damage the cylinder
- T head and block surface on the cylinder and head
' —— gasket sides.
DISASSEMBLY OF CYLINDER HEAD
{See page EM-31)
1. REMOVE VALVES

fal  Using SST. ramove the keepers spring retainer and
spring

SST 09202-43013

b} Remove the valve, oil seal and Spring seat.

NOTE  Arrange the disassemblad parts in order,

2. EBEMDVE COMBUSTION CHAMBERS
‘ Drive out the combustion charmbers and-ar shim,

“MINGL PG

NOTE  Arrange the disassemnblad parts in order

www cruisercult com
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EM-36

ENGINE MECHANICAL — Cylinder Head

EMIDIGT

ERIL T PO

INSPECTION, CLEANING AND REPAIR
OF CYLINDER HEAD COMPONENTS

1,

CLEAN TOP OF PISTONS AND TOP OF BLOCK

{a} Turn the crankshaft and bring each piston to top
dead center Scrape the carbon fram the piston top

it Remove all gasket material from the top of the block.
Blow carbon and ml from the biolt holes

CAUTION: Protect your eyes when using com-
pressed air.

CLEAN GCOMBUSTION CHAMBER

Using 8 wire brush, remaove all the carbon from the com-
bustion chambers

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

GLEAN VALVE GUIDES

Using & valve guide brush and solvent, clean all the valve
guides

REMOVE GASKET MATERIAL

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

CAUTION: Be careful not te scratch the surfaces.

CLEAN CYLIMDER HEAD
Using a soft brush and solvent, clean the head

www cruisercult com
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ENGINE MECHANICAL — Cylinder Head EM-37

|

P

G—T

LM77
Lyig 72
FRIDT /A

e oo P L ]

o P —,_\_-.-"'- . e
D e ’*"_'T:':] '”r’:“'l:’;wl‘xl'-"lrﬁ“;:?_f | N

R e ¢ I L o
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A
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6.

INSPECT CYLINDER HEAD FOR FLATMESS

Using a precision straight edge and feeler gauge, measure
the surfaces contacting the cylinder block and manifolds
for warpage

Maximum warpage: 0.2 mm (0.008 in.)

If warpage is greatar than maximum, replace the cylindear
head

INSPECT CYLINDER HEAD FOR CRACKS

Using a dye penetrant, check the combustion chamber,
intake and exhaust ports, head surface and the top of the
head for cracks.

If a crack is found, replace the cylinder head

CLEAN VALVES

{fa} Using a gasket scraper, chip any carban from the
valve head

bl Using a wire brush, thoroughly clean the valve

www cruisercult com
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EM.-38

e

ENGINE MECHANICAL - Cylinder Head

ll EMLOC EM2 14T

[ CHDT G

cMni1sd

g,

INSPECT ¥ALVE STEM AND GUIDE
ia} Using a dial indicator, measure the meide diameier of
the valve guide

Guide inside diameter: 8.51 — 8.53 mm
{0.3350 — 0.3358 .

(b Using a micrometer, measure tha diameter of the
valve stem
Stem diameter:
Intake 8473 — £489 mm
0,3336 — 0.3342 in)
Exhaust B5.454 — 8470 mm
(0.3328 — 0.3336 in.}
{&  Subtract the valve stem measurement from the valve
guide measurement
Standard stem oil clearance:
Intake 0.021 — 0.057 mm
(0.0008 — 0.0022 in.)
Fxhaust 0.040 — 0.076 mm
(0.0016 — 0,0030 in.}

Maximum stem oil clearance:
Intake 0.10 mm {0.0039 in.}
Exhaust 0.12 mm (0.0047 in.)

if the clearance 15 greater than the above values, ra-place
the valve and guida

10. IF NECESSARY, REPLACE VALVE GUIDE
fa} Using SST, and a hammer, drive out the valve guide

SST 09201-60011

b} Using dhal mchcator, measure the valve guide bore of
the cylnder head

www cruisercult com

@the_cruiser_cult

T




__'P'_—___

ProCarManuals.com

ENGINE MECHANICAL — Cylinder Head

EM-39

Holh inlake and exhaust

Guide hore mm 4n) Guide s1ze
13294 — 14 118
(05508 — 05519} Use 5TD
Ower 14013
(05519 ese 0,5 OG5
183-167Tmm

ok
\

ERCH I 76 CRAGIVE

EMCT TR

44 5"

v

By rlae FO 21BN

Margin Theckness

!

iyl [

11.

{c}  Select a new valve guide

If the valve guide bora of the cylinder head 1s more than
14 018 mm {0 5513 1n }, machine the bore to the follow-
ing dimensions,

Rebored cylinder head bushing bore dimensions:
14.044 — 14.068 mm {0.55629 — 0.5539 in.)

ld}  Using 5ST and a hammer, dnve In a new valve quide
12 where there 1s 16 3 ~ 16 7 mm (0642 — (}BE7
in} protruding from the cyhnder head

55T 05201-60011

fel  Using a sharp B 5 mm reamer, ream the vaive guide
to obtain the speaified ¢learance between the valve
guide and ngw valve

Stem oil clearance:
Intake 0.021 — 0057 mm
{0.0008 — 0.0022 in.)
Exhaust ©0.040 — 0.076 mm
{0.0018 — 0.0030 n.)

INSPECT AND GRIND VALVES
fa)  Grnd valves only encugh to remove prts and carbon

Make sure the valves are ground to the correct valve
face angle

Valve face angle: 44.5°

(b) Check the valve head margm

Minimum margin thickness.
intake 0.9 mm (0 035 in.)
Exhaust 1.0 rnm (0.039 in.)

If the valve head margin thickness 1s less than minimum,
replace the valve

www cruisercult com
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EM-40

EMGINE MECHANICAL ~— Cylinder Head

EMIZED

A AEE

Emuing

CrAAcT Hby

fch

Check the valve overall langth

Standard overall length:

Intake 122.95 mm (4.8305 in.}

Exhaust 122.75 mm (4.8327 in))

Minirmum averall length:

{c)

Intake 122.45 mm {4.8209 in.
Exhaust 122.25 mm [4.8130 in.}

if the valve stem tip 1s worn, resurface the hp with a
grinder or replace the valva

CAUTION: Da not grind off more than the minimum
amount,

12. INSPECT AND CLEAN VALVE SEATS

{al

ib)

i)

Using a 45° cuttsr, resurface the valve seats Remove
only encugh metal to ciean the seats

Check the valve smating position

Apply a thin coat of prussian blue [or white lead) to
the valve face. Install the valve Whila applying light
pressure to the valve, rotate the valve against the
saat

Check the valve face and seat for the following:

® Ii blue appears 380" around the valve face, the
valve 15 concentric. |f not, replace the valve.

® If biue appears 360° around the vaive seat, the
gunie and seat are cunceninc If not, resurface the
seat

# Chack that the seat contact is an the middie of the
valve face with the followuing width
1.2 — 1.6 mm (0.047 — 0.063 in.)

If not correct the valve seat as follows
(1) If the seating 1 too high on the valve face, use
30° and 457 cuiters to correct the seaf.

www cruisercult com
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ENGINE MECHANICAL — Cylinder Head EM-41

e 07

EM1R

{2} If seating 1s too low on the valve face, use 65°
and 46% cuttars to correct the seat

{di  Hand-lap the valve and valve seat with abrasive com-
pound.

13. INSPECT VALVE SPRINGS

fal Using a steel square, measure the squareness of the
valve springs

Maximum syuareness: 2.0 mm {0.079 in.)

If squareness 1s greater than maximum, replace the valve
spring

{}  Using calipers, maasure the free length of the valve
spring

Free length: 47.98 mm (1.8890 in)

If not as spscified, replace the valve spring

{c} Using a spring tester, measure the tension of the
valve spring al the specified installed fength.

Installed tension:
29.2 kg {64.4 |b, 286 N} at 39.3 mm (1.547 in.)

i not as specified, replace the valve spring

www cruisercult com
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EM-42

ENGINE MECHANICAL — Cylinder Head

—  14. INSPECT VALVE ROCKER ARM AND SHAFT

{8 Check for rocker arm-to-shaft clearance by mowving
each rocker arm

If mavement 1s feit, disassemble and chack
) Check that the rocker arm roller turns smoothly

{c) Disassemble the rocker arm assembly as shown in
the figure

NOTE Arrange the disassembled parts in order

Camshaft Bearng Cap
|

‘ Exhaust Valve {Protrusion]
Rocker Arm

Walve Rocker Shaft

Comprassion
Sprng

Valva Rocker Suppart

Frant Intake Walve
Rocker Arm EM Bﬁ
id) Using a micrometer, maasure the diameter of the
; rocker arm shaft

Shaft diameter:
18.464 — 18.433 mm (0.7269 - 0.7277 in.}

le} Using dial indicator, measure the nside diameter of
the rocker arm.

flocker arm inside diameter:
18,600 — 18.521 mm (0.7283 — 0.7292 in.)

ENDGER

f}  Subtract the rocker arm shaft measurement from the
rocker arm maasurement

Standard oil clearancea: 0.017 — 0.057 rmm
(00007 — L0022 in)
Maximum oil clearance: 01 mm (0.004 in))
if the clearance 13 greater than maximum, replace the
rocker arm and/or shaft
WWWCI’UISEI‘CLﬂ com

lg) Assemble the rocker arm assembly n
as descnbed in step 14-(b).
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ENGINE MECHANICAL — Cylinder Head EM-43

Er2i5i

ERAGTEIC)
Chc 191

15,

16,

17

INSPECT CAMSHAFT

{al Place the camshaft on V-blocks and, using a dial
indicator, measure the owrcle runout @i the center
journal

Maximurm circle runout: 0.1 mm (0.039 in.)

If the circle runout 15 greater than maximum, replace the
camshaft

(b} Using a micrometer measure the cam lobe hewght

Minimum cam lobe height:
Intake L, 2L 4676 mm (1.8409 in.)
2L-T 46,29 mm (1.8224 in.)
Exhaust 47.25 mm (1,8602 in.)

If the cam lobe height is less than mimmum, replace the
camshaft

o} Using 2 micrometer, measure the journal diarmeter

Journal diameter: 34.989 — 34,9865 mm
{1.3767 - 1.3724 in.}

If the oo clearance even when new beanngs are used, 1s
greater than specified, regrind or replace the camshaft

IF NECESSARY, GRIND AND HONE CAMSHAFT
JOURNAL

Grind and hone the journals to the undersized finished
diameter.

install new |jourral beanngs.

Bearing size (U5 0125, 0.250)

Journal finished diameter:
u/s 0,125 34 844 — 34 860 mm
(1.3718 — 1.3724 in.)
u/s 0.2a0 34719 — 34.735 mm
i1.3669 — 1.36/5.1n.)
INSPECT INTAKE AND EXHAUST MANIFOLDS

Using a preciston straight edge and feeler gauge, measure
the surfaces contacting the cylinder head for warpage

Maximum manifelds warpage: 0.4 mm 0,016 in.}
If warpage |15 greater than maximum, replace the mamfald

www cruisercult com
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EM-34

ENGINE MECHANICAL — Cylinder Head

EMID1S

CI - A1 Bl

Cut Position

EMOZA3 EMO1BE

EWTILLE

REPLACEMENT OF CAMSHAFT OIL SEAL

NOTE: There are two methods of il seal replacement

REPLACE CAMSHAFT OIL SEAL

If camshaft oil seal retainer is ramoved fram cylinder
head:

fal Using a screwdriver and hammer, drive out the ol
seal.

{b}  Using SST and a hammer, drive in a new oit seal until
Its surface is flush with the oil seal retaingr edge

SST 09214-60010
e} Apply MP grease to the oil seal.

If camshaft ol seal retainer is installed to eylinder
haad;

{al Using a knife, cut off the oil seal lip
{b) Using & screwdnver, pry out the ol seal

CAUTION: 8e careful not te damage the camshaft.
Tape the screwdriver.

{c)  Apply MP greass to 2 new oil seal

{di  Using SST and a hammer, drive in the oil seal until its
surface |s flush with ol seal retaner edge.

88T 09214-80010

www cruisercult com
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ENGINE MECHANICAIL — Cylindar Head Em-458

ASSEMBLY OF CYLINDER HEAD
iSee page EM-31)
MNOTE
® Thoroughly clean all parts to be assembled.

® Before installing the parts, apply new engine al to all
sliding and rotating surfaces.

® Replace all gaskets, O-rings and oil seals with new
parts.

1. INSTALL SWIRL COMBUSTION CHAMBERS

{al  Algn the swirl combustion chamber knock pin with
the cylinder head notch.

(bl Using a plastic hammer, dnve in the swirl combustion
chamber twith the shim)

Fapl oY
el Using a dial wndicatar, check the swirl combuston
chamber protrusion
Combustion chamber protrusion:
001 - 0.07 mm (0.0004 — 0.0028 in.}
fa
| _ —
| ! UQ_T__/ ugf:}:s/ =
R I LN & L
I LA BE
If the protrusion |8 not within specification, adjust it with a
swirl combuston chamber stum.
Comhbustion chamber shim thicknass:
0.05 mm [0.0020 in.)
0,10 mm (00039 in.}
0.15 mm [0.0059 in.)
0.20 mm (3.0079 in.)
< 2. INSTALL VALVES
Valve SE;?:; {al  Insert the valve in the cylinder head valve guide.
q Check the valves are nstalled in the correct order,
pring Seat—__gm
Valve Stam——"2 === (bl Install the valve spring seat and new ol seal
Ol Seal 458 ., 72 i i
!\rlfp_,ﬂ,._-_,_; (el Install the springs and spring retainers on the valves.
Fogaa
ML T www cruisercult com
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EM-46 ENGINE MECHANICAL — Cyhnder Head

{&) Using SST, compress the valve spnng and place the
two keepers around the valve stem

SST 08202-43013

- e} Using a plastic hammer, lightly tap the stem to
assure praper fit

EMIAES

INSTALLATION OF CYLINDER HEAD
See page EM-31)

1. INSTALL CY¥LINDER HEAD

fal Install a new cylinder head gasket and the head on
the cyhnder block

ProCarManuals.com

FRALZCA

fy Apply a ight coat of engine oil on the threads and
under the head of bolis

i} Install gradually and tighten the eightesn head bolts
in three passes and in the sequence shown Torgue
the Bolts on the final pass

Torque: 1,200 kg-cm (87 ft-Ib, 118 N-m}

Chde 22

2. JNSTALL CAMSHAFT BEARINGS, CAMSHAFT AND

Lpper {ax No 1 Upper Bearing
Carnshaft Baanng) {No 1 Camshaft VALVE ROCKER SHAFT ASSEMBLY
and Lowaer Bearing Beanng! fal Install the upper beanngs to the camshaft beanng

caps
{b} Install the lowear bearngs to the cylinder head
¢} Place the camshaft in the cyhnder head

www cruisercult com
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ENGINE MECHANICAL — Cylinder Head EM-47
1 aq {d}  Turn the crankshaft to lowar the pistons
5 -{qI ES “P?:Fé {el Install the valve rocker shaft assembly on the cylinder
Q}lﬁ ﬂ*—?\;\\‘\ﬁ head
. ,g,_lJL ., | " r\\?'i . {fl  Gradually install and ughten the ten balts In thrae
| .' eore VTS passes 1IN the sequence shown

- = RN Torque the bolts on the final pass
EAREE ' Torque: 195 kg-cm {14 ft-Ib, 19 N-mj

Ewin BE
3. INSTALL CAMSHAFT OIL SEAL RETAINER
Vo P Install 2 new gasket and the retainer with the six bolts
) .a.{ Lt R a Torque the bolts
S, Torque: 185 kg-cm {13 ft-1b, 18 N-m)
K il

ERICT 02

ProCarManuals.com

i 4. INSTALL EXHAUST MANIFOLD

| {a} Install a new gasket and the exhaust manifold with
the six bolts, two plate washers and nuts, Torque the
bolts and nuts
Torque: L, 2L 400 kg-cm (29 1-ib, 39 N-m)
2L-T 530 kg-cm (38 fi-1b, 52 N'm)
bl Install the two insulators with the four bolts Torgue
the bolts.

Torque: 120 kg-cm (9 ft-1b, 12 N-m]

'
'
' EMC157

5. INSTALL RH ENGINE HANGER
Torque: 380 kg-cm |27 ft-lb, 37 N-m}

6. INSTALL WATER OUTLET ASSEMELY

Install a new gasket and the water outlet assembly with
ihe two bpits. Torque the holts

Torqua: 195 kg-cm {14 f1-1b, 19 N-m)

FRIA151

7. INSTALL INTAKE MANIFOLD AND LH ENGINE

B. CONNECT ACCELERATOR CONNECTING ROD

.- = 1 -
’ "n‘l’_il‘?, _—J—- o 1
Ll | \j ; o www cruisercult com
- _ 1

e HANGER
L [.ﬁ lﬁl ' r] KA *'J | |I y Install & new gasket, ntake manifold and LH engine hanger
1 %l Al Y ' with the six balis and two nuts,
| =53, . - L
;\; -—;l:‘_’*]}‘fl‘* it._l?@—l‘ﬁ: Torque: 240 kg-cm (%7 fi-1b, 24 N-m)
N e
“m_ F o Y e

9 INSTALL FOUR INJECTION NOZZLES
| (See steps 3, 4 on page FU-12)

FAILTLL

19. INSTALL FUEL INLET PIPE (5ee page F
@the_cruiser_cult
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ENt 48

ENGINE MECHANICAL — Cylinder Head

14. INSTALL FOUR IN.JECTION PIPES
{See page FU-12}

12, INSTALL CAMSHAFT TIMING PULLEY
{See page EM-26G}

13. INSTALL TIMING BELT
{See steps 6 to 16 on pages EM-26 to 30)

14. ADJUST VALVE CLEARANCES

B} Check that the rocker arms on the Na. 1

the mark as above

EMUEDT

Valve clearance (Cold):
Intake 0.27 mm (0.0106 in.)

Exhaust 0.3 mm (0.0150 in.

engine and adjust the valva clearance

EPAGTOL

proper clearance.

the lock nut.

should slide with a very slight drag.

tha twning marks as above

{a} Set tha No. 1 cylinder 1o TDC/comprassion
Align the groove on the pulley with the timing pointer
by turming the crankshaft clockwise with a wrench.

cylinder are

loose and rocker arms on the No. 4 cylinder are tight.
If not, turn the crankshaft one revolution {380°} and align

fc] Adjust only those valves indicated by arrows

MOTE: After instaling the cylinder head, warm up the

& Using & feeler gauge, measure the valve clearance
between ths valve stern end rocker arm Loosen
tha lock nut and turn the adjusting screw to set the

Hold the adjusting screw in position and tighten

# Racheck the wvalve clearance, The feeler gauge

id] Turp the crankshaft one ravolution (360% and align

Adjust only the valves indicated by arrows

www cruisercult com
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ENGINE MECHANICAL — Cylinder Head

EM-49

EMDZEDS

! M2 0E

||||||||r_|, *ﬁ"l:‘ﬁ'“

@W&rm ]

L -
: '."“1-—:-::—" —=
. .

;

:

e
- L}

EMOIT 4B

16. INSTALL HALF CIRCULAR PLUG

ta} Apply seal packing black {Part No. 08828-00080) or
equivaient ta tha hatf circular plug

b} Install the helf circular plug to the cyhinder head.

16. INSTALL CYLINDER HEAD COVEA

{a} Apply sea! packing black [Part No 08826-00080) or
equivalent to the camshaft oil seal retainer, cylinder
head and half circular plug as shown,

{b} Install 2 gashet to the head cover,

{c} Install the haad cover with the three saal washers and
CEeR nuts.

{dl Install the remaning two trmng gear cover mount
boks

www cruisercult com
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EM-50 ENGINE MECHANICAL — Cyhnder Block

CYLINDER BLOCK

COMPONENTS
Piston Ring (Mo 1 Comprassion) Q
——Pision Ring (No 2 Compressian)
Fiston Rng (Tl b presstan
Pistan '— & T Pyston Pin

# Sngp Rmg —

@:7 Connecting Rod Bearing
| 1.250 (80, 126t

Cylmder Block j
Y ., @ﬂﬂ— —Connecting Rod Cap

\\ G600 (43, 6O | —T
y

41 Pump
.
™ # Gaskat
y

.
\ ™
.

* Gasket
",

*,
Water Pu mp\\\

Rear End Plate
Dust Cover

A Crankshaft K
iy , # O Seal
= Thrust Washer
3\:{%‘?&%1 . \Hear Ol Seal Retamer
y P Gasket
m‘Fﬂ" [}

- ol _, Crankshaft ﬁ; O Jet
/ Crankshaft ‘@—“OH Check Yalve
# Crankshafe e Beanng— Ty w—
[ Thrust Washer 260 (18 25)

Frant Gil Seal ' = Main Bearing Cap—?@{@[ 1,050 (76, 1031 |

* Gasket
il Pan

&
il Stramner

® Gagket

www cruisercultjcom
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ENGINE MECHANICAL — Cyhnder Biock EM-51

DISASSEMBLY OF CYLINDER BLOCK
iSee page EM-50)

1. REMOVE FLYWHEEL OR DRIVE PLATE

2. HREMOVE REAR END PLATE
Remove the two balts, end plate and dust cover

3. INSTALL ENGINE TO ENGINE STAND FOR
DISASSEMBLY

4. REMOVE CYLINDER HEAD

(See steps 1, 3ta 7, 12, 14 and 16 on pages EM-32 1o
345)

5. REMOVE QIL PUMP
[See steps 1 to 7 on pages LU-4 and 5}

6. REMOVE REAR OIL SEAL RETAINER
Bemave the tour bolts, retainer and gasket

CMOZ03

ProCarManuals.com

7. CHECK CONNECTING ROD THRUST CLEARANCE

Using a dial mdicator, measure the thrust clearance while
maoving the rod back and forth

Standard thrust clearance: 0.08 — 0.20 mm
{0.0031 — 0.0079 in.)
Maximum thrust clearance: 0.3 mim (0,012 in.

If the clearance 15 greater than the maximum, replace the
connecting rod and;ar crankshatt

Bi1 B0

B. REMOVE CONNECTING ROD CAPS WITH LOWER
BEARING AND CHECK OIL CLEARANCE

(al Flace matchmarks on the rod and can
ha (b} Remove the rod nuts

{c! Lightly tap the rod bolts and Iift off the caps with the
bearing

NOTE Keep the heanng nserted with the cap

FRAfr 4

= {d} Cover the rod bolts with a short piece of hose to pro-
L . IJ - tect the crankshaft from damage
R
- ! j\f_ x/"‘.-"' \\
;: P L - "-[.fl ~
- ol s ot -
{-' L. - 1 s
T W - —
! . KXY ;‘;"\ T’l _ !
" \\ L e s Sl
A il (R | www cruisercult com
J_ L &) |~ 3 ~
i 1 Ir\ 'II\ ] y
P - .
4277k
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EM-52

ENGINE MECHANICAL — Cylinder Block

EniDA10

i
Brown, Biack nr Blug

ERiDA1Y

g} Clean each crank pin and beanng
{fi Check each crank pm and beanng for pitting and
seratches

If the crank min and bearing are damaged, gnind or replace
the grankshaft and replace the bearing.

lgy Lay a strp of Plashgage across the crank pin

thi Install the rod caps {See page EM-B7)
Torque: 600 kg-cm {43 ft-lb, b9 N-m}
MOTE: Do not turp the crankshaft

i’ Remaove the rod cap
) Messure the Plastigage at #s widest point

Standard oil clearance: 0.036 — 0.064 mm
{0.0014 — 0.0025 in.)

saximum oil clearance: 0.1 mm (0.004 in)

1f the clearance is greater than maximum, replace the
bearing Grind the crank puns or replace the crankshaft as
required.

WOTE There six different standard bearings, distin-
guished numencally {1, 2 and 3} and by color {brown,
black and hiue)

For 2L-T engines, replace bearing with one having the
same number as marked on the beaaring cap. For L and 2L
engines, replace with one having the color with corres-
ponds to lhe number on the beanng cap, | e, 1 with
brown, 2 with black, 3 with blue

(ki CTompletely remove the Plastigage.

www cruisercult com
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ENGINE MECHANICAL — Cylinder Block EM-E3

8. PUSH QUT PISTON AND CONNECTING ROD
ASSEMELY WITH UFPER BEARING

[a} Remove all the carbon from the piston ning ridge
{bi Cover the rod bholts {See page EM-51)

{e}  Push out the piston and rod assembly with the hear-
mg through the top of the cylinder block

SRMIZT1A

NOTE
® Keep the bearing inserted with the red.

L

# Arrange the piston and rod assembly in order

10, CHECK CHANKSHAFT THRUST CLEARANCE

Using a dial indicator, measure the thrust clearance while
prying the crankshaft back and farth with a screwdniver,

Standard thrust clearance: 0.04 — 0.25 mm
{0.0016 — 0.0098 in)
Maximum thrust clearance: 0.3 mm {0.012 in)

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

EM21G1

11. REMOVE MAIN BEARING CAPS WITH LOWER
BEARING AND CHECK OQIL CLEARANCE

{a} Loasen the bolts until the threads no longer mash
{b}  Grasping the bolts tegether, pull off bearing cap
MOTE Keep the bearing mserted with the caps

{c}  Lift out the crankshaft.

EMZ210

il Clean each Journal and baanng

e} Check each pournal and bearng for pittng and
scratches

if the journal and beanng are damaged, grind or replace
the crankshaft and replace the bearing

www cruisercult com
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ENGINE MECHANICAL — Cylinder Biock

Fd

ﬂ\‘ .,
NG
e 'y _\

FML211

EMZENY

Frant e Q Brown Black or Blue
2 tor Black]
a or 3 lor Blue)
o o 1, 20r3

CMO2 1%

B =

ol ) B

) \J
LE

L owerm |-I Il"] D
1 2 3 4

EMLIGE

12.

{ft Place the crankshaft on the cylinder block
{g) Lay a strp of Plastigage across each journal

thi Install the bearng cap {See page EM-B66}
1,050 kg-cm {76 ft-1b, 103 N-m|
Do net turn the crankshaft.

Tarque:
NOTE

{ii Remove the bearng cap.
{j) Measure the Plashgage at its widest pont

0.034 — 0.085 mm

{0.0013 — 0.0026 in.)

0.1 mm {0.004 in.}

If the clearance 15 greater than maximum, replace the

bearing Grind the journals or replace the crankshaft as
required

Standard oil clearance:

Maximum oil clearance:

NOTE i using a standard bearing, replace with ane hav-
ing the same number as marked on the cylinder block or
having its corresponding colar, i e, 1 ar brewn, 2 or black,
3 or blue

tk} Completely remove the Plastigage

REMOVE CRANKSHAFT AND UPPER MAIN
BEARINGS

(@} Lift put the crankshaft

{b) Remove the beanng from the cylinder block

HNOTE!
order

Arrange the caps, bearings and thrust washersn

www cruisercult com
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ENGINE MECHANICAL — Cyhinder Block EM-EG

EMN123

EMO1487

I

EMLLE

13. REMOVE OIL CHECK VALVES AND OIL JETS

INSPECTION OF CYLINDER BLOCIC

1.

REMOVE GASKET MATERIAL

Using & gasket scraper, remove all gasket material from
the cylinder block surface

CLEAN CYLINDER BLODCK

Using a soft brush and solvent, clean the block

INSPECT TAQP OF CYLINDER BLODCK

Using a precision straight edge and feslar gauge, measure
the surfaces cantacting the eylinder head gasket for war-

page
Maximum warpage: 0.2 mm {0.008 in.)

H warpage 15 greater than maximum, repface the cylindar
block,

INSPECT CYLINDERS
Visually check the cvlinder for vertical scratches.

If deep scratches are present, reborae all four cylinders

www cruisercult com
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EM-b6

ENGINE MECHANICAL — Cylinder Block

—

Froun -

A 15 mm

q [ {053 mh
i Mictdbe

C | 15 mm

- 059

I' Thrust
wrection

Jo Acsnal
Direction

Hao3 6]

L2412

Eanz12 |

ot Bl

EM?@

5.

DISASSEMBLY OF PISTON AND
CONNECTING ROD ASSEMBLY

1.

2.

INSPECT CYLINDER BORES

Using a cylinder gauge, measure the cylindsr bore at posi-
tians A, B and C  the thrust and axial directions

Standard diarmetar

r | Cylinder hore mm lin)
Fistan size |
| L 2L, 2L-T

3¢ 000 — 90 030
| (36433 — 35445)

g7 000 - $2 030

STR (36220 — 3 6232)

32 5O0 — 92.830

0 500 — 90 530
{36417 — 38424

08050 | {35630 — 36642

Maximurm digmeter

mm {in

20, 2L-T
9223 (363111
9273 136508 |

L Cylnder bore
L |
9023 (36524] |

9073 (35720) |

Fiston sizs

STD
QIS 060 |

If the diameter is greater than maximum of the §TD =ize,
rebore all four cylinders

If the diameter 15 greater than maximum of the /S 050,
reptace the cylinder block

REMOVE CYLINDER RIDGE

1f the wear is less than 02 mm {0 0O8 n), use a rige
reamer to maching the piston nng ridge at the top of the

cylinder

CHECK FIT BETWEEN PISTON AND PIN |
Try to move the piston pack and forth on the mston pin
If any movement s felt, replace the piston and pin. I

REMOVE PISTON RINGS

Using a piston nng axpander, remove the pistan rings.
Keep the rings separate for each cylinder

www cruisercult com
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ENGINE MECHANICAL — Cylinder Block EM-57

en 21 BE

EnolES

ENM2188

_Emi2] f0

3. DISCONNECT CONMNECTING ROD FHOM FISTON
fal  Using needle-nose pliers, remove the snap rings

{b) Gradually heat the piston to about 80 = 70°C {140 -
158°F).

e} Using a plastic-faced hammer and brass bar, lightly
tap out the mston pin and remove the connecting
rod

MOTE
® The piston and pn are @ matched set

#® Keep the pston, pin, rings and connechng rod together
for sach cyhnder

INSPECTION OF PISTON AND CONNECTING
ROD ASSEMBLY

1. CLEAN PISTON
{a} Scrape carbon from the piston top

bt  Using a groove cleaning tool ar broken nng, clean the
FINg grooves
&;

(e} Using solvent and brush, thoroughly cl
CAUTION: Do not use a wire brush.

@the_cruiser_cult
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EM-58 ENGINE MECHANICAL — Cylinder Block
i 2. INSPECT PISTON DIAMETER AND CLEARANCE
ll fal Using a rmicrometer, measure the piston diameter at a
nght angle to the piston pin hole center hne 34 mm
{1 34in} or 23 mm {0.91 in} below the skirt bottom
adge
Standard drarmeater
Fiston bore raro [in)
Piston size .
L 34 mm L ‘ oL, 2L.T
al, 2L-T 23
mm a2 1D 80955 — B998L |, 91540 — 91970
136415 — 3.6427) (36197 - 3 6209
- 90 455 '
_ Thrust B — 90485 82 440 — 92 470
&' prection 0S050 (35612 - 36624) | (36394 — 36408
Frant
g Awal {b}] Measure the cylinder bore diameter in the thrust
© Direclion directions {See page EM-56} and subtract the piston
A . 15 mm diameter measurement from the cylnder diametar
" " 059 n) Standard clearance:
LI hiddle L 0.035 — 0.055 mm {0.0014 — 0.0022 in.}
C . 15 mm 21, 2L-T 0.050 — 0.070 mm {0.0020 — 0.0028 in)
— &9 ) Maximum clearance: 0,14 mm [0.0055 in.)

. If the clearance is greater than maximum, replace the
|_ piston, or rebore all four cylinders and replace all four
pistons

"
\'."
|
e
I :l(z
t -
EMJﬁ_g_
3. INSPECT CLEARANGCE BETWEEN PISTON RING LAND
—T AND NEW PISTON RING
— {al Install the No 1 ring to the piston and, using a feeler
Claarance gaugae, measure the No 1 nng clearance between the
@ # rny land and new mston ring when the ring is flush
ez A - II i N with the miston surface.
‘ Thickness /3 . : No. 1 ring clearancs:
Gauge _ "[ | L 0.010 — 0.055 mm (0.0004 — 0.0022 in)
__i \I/ | ;"I 2L, 2L-T 0.020 — 0.065 mm (0.0008 — 0.0026 in.}
! ) Epdda1d Cha2ML
(6] Using a feeler gauge, measura the Na 2 and oil nng
clearances between the nng land and new pision nng
Nao. 2 ring clearance:
T 0.040 — 0.10¢ mm (0.0016 — 0.0039 in.)
\a\\ Qil ring cleatance:
\ 0.030 — 0.070 mm {0.0012 — 0.0028 in)
"y If not within speerficaton, replace the piston.
\ www cruisercult com
EM217T1
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EMGINE MECHANICAL — Cylinder Block EM-5D

Chiz21d

Chal2dh

En2114

sh02a T ZR02aa

4,

INSPECT PISTON RING END GAP
{al Insert a piston ring inte the cyhinder bore

(b} Using a piston, push the piston ring & little beyond
the bottom of the ring traggl e -
{140 mm 16.51 in) from g surface of cylinder
block) P

e} Using a feeler gauge, measura the end gap

Piston nng end gap mm [in]
|F‘|$tun
_Itern ' hing ' L 2L 2L-T
No 1 Q30 —-057 035 -~ 062
(o118 — 00224) (00138 - 002441
Q20 — 352 ' D20 - 047
Standard | No 2 | 156079 — 00205 (00079 - 00185
o 020 - 052 ]
(3 DD?_EI - GO208)
No 1 130 (0051}
Maximwm | Mo 2 112 (0044} _[ 107 0042
| O 112 (0044l

If the gap exceeds the specified maximum, replace the
Figtan nng.

If the gap exceeds the specified maximum even with a
new piston ring, rebore the cylinder and use an 0's pisten
ring.

CHECK PISTON PN FIT

At 60 = 70°C {140 — 158°F) you should be able to push
the pin into the pislan with your thumdb.

If the pin can be installed at a normal temperature, replace
the piston and pin
INSFECT CONNECTING RODS

{al Using a rod aligner check the connectlng rod align-
ment,

@ Check for bend

Maximum bend:
005 mm {Q0.0020 in) per 100 mm (3.24 in]

® Check for twst

Maximum twist:
0.15 mm {0.0059 jn.] per 100 mm (3 94 in.)

If the rod 15 bent or bhastad, replace the connecting rod

www cruisercult com
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EM-EOQ ENGINE MECHANICAL — Cylinder Block

[AAFA ]

EMI0227

l
'R \
— - gE132

vl Hala

EmZ174

Le0zal

b} Measure the oll clearance between the rod bushing
and piston fain

® Using an nside dial indicator, measure ihe inzide
diameter of the rod bushing

® Using a micrometer, measure the diameter of the
piston pin

® Subtract the mston pin dismeter from the rod
bushing inside diametsr.

Standard oil clearance! 0004 — 0.012 mm
{0.0002 — 0.0005 i)
Maximum oil clearance: 0.05 mm {0.0020 in.)

If the oil clearance 15 greater than max}imum, replace the
rod bushing

REPLACEMENT OF CONNECTING ROD
BUSHING
1. REMOVE ROD BUSHING
Using SST and a press, press out the bushing
SST 09222-40011

2. INSTALL NEW ROD BUSHING
ta} Align the o1l holes of the bushing and connecting rod
b} Using S3T and a press press in the bushing
S57 09222-40011

4 HONE ROD BUSHING AND CHECK PISTON PIN FIT IN
CONNECTING ROD

ta}  Using a pin hale grinder, hone the bushing and check

that the oll clearance 1§ within standard specificabion

Standard oil clearance: 0.004 — 0.012 mm
{0.0002 — 0.0005 in.

t] Check the piston pin fit 2t normat roarm \%avl;né:r:&raturfe
Coat the piston pin wilh engine oil an SRR O™
the rod with your thumb.
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EMGINE MECHANICAIL — Cylinder Block EM-61

EMZ1T5

INSPECTION AND REPAIR OF CRANKSHAFT

1. INSPECT CRANKSHAFT
fal Place the crankshaft an ¥-blocks

i} Using a dial indicater, measure the circle runout at
the center journal

Maximum circle runout: 0.1 mm (0.039 in.}

IF the cirgle runout 13 greater than maximum, replace the
crankshaft

e} Using a micrometer, measure the diameter of the
mamn Jjournal and crank pin

Standard diameter {Standard sized bearing}:
Main journal 61.28% — 62,000 mm
{2.4403 — 2.4409 in.)
Crank pin L, 2L 52 988 — 53000 mm
{2.0861 — 2.0866 in.}
2L-T 54,988 — 55,000 mm
(2,1649 — 2.1654 in.)

id} Check the marn journzl and crank pin for taper and
out-of-round as shown

Maximum taper and cut-af-round:
0.02 mm (0.0008 in.)

If the ol clearance aven when new beanngs are used, is
greater than specified, regrind or replace the crankshaft

2. GRIND AND HONE MAIN JOURNAL AND/OR CRANK
PIN

Gnnd and hone the mawn journals and/or crank pins to the
underzized fimished diameter

Main journal finished diameter:

U/S025 61.7356 —61.750 mm
{2.4305 — 2 4311 inl
U/sS 0.50 61.385 — 61.500 mm
{2.4167 — 2.4213 in.)

Crank pin finished diameter:

U/5025 L, 2L 52.738 — 52.750 mm
{2.0763 — 2.0768 in.}

2L-T 54,738 — 54.750 mm

(2.1550 — 2.1555 in.)

4/S 0.50 L, 2L 52.488 — 52,500 mm
{2.0665 — 2.0660 in)

2L-T 64,488 — 54.900 mm

i2.1452 — 2,1457 in.)

Install new main journal and.’'or grank pin undersize bear-
Hmgs

www cruisercult com
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EM-E2 ENGINE MECHANICAL — Cylinder Block

BORING OF CYLINDERS

1. SELECT PISTON AND PISTON RING

Piston diameter:

Standard size L 89,055 — 89,985 mm
{3.5415 — 36427 inl

2L, ZL-T 91.940 — 91.970 mm

{3.6197 — 3.6209 in.)

Qversize L 90.455 — 90,485 mm
{3.5612 — 3.5624 in.)

2L, 2L-T 82440 — 92470 mm

[3.6394 — 3.6405 in.}

Reptace all the pistons
Replace the piston nngs with ones matching the pistons

2. CALCULATE AMOUNT TO BORE CYLINDER

(@) Using a micrometer, measure the piston dhamster at a
right angle to the piston pin hole center line 34 mm
{134 in)or23 mm 081 in) below the shirt bottom
edge

b} Calculate the amount sach cylinder is to be reborsd
2,287 23 mm Endz22) as follows.

5jze to be rebored = P+ C — H

P = Piston diameater
= Piston clearance
L 0036 — 0.055 mm
{0.0014 — 0.0022 inl
2L, 2L-T 0.050 — 0070 mm
{0.0020 — 0.0028 inl
H = Allowance far haning
Less than 0.02 mm {0.0008 in.]

ProCarManuals.com

3. BORE AND HONE CYLINDERS TO CALCULATED
DIMENSIONS

Maximum honing: ©.02 mm (0.0008 in.)

CAUTION: Excess honing will destroy the finished
raundness.

www cruisercult com
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ENGINE MECHANICAL — Cylinder Block EM-G63

REPLACEMENT OF CRANKSHAFT OIL SEALS

NOTE: There are two methods of ol seal replacement.

1. REPLACE CRANKSHAFT FRONT OIL SEAL
If oil purnp bedy is removed from cylinder bloclk:

fa} Using a screwdriver and hammer, drive out the oil
sel

EMz2178

{b} Using SST and a hammer, drive in a new ol seal to
the depth of 06 mm (0020 n] from the ol purmp
body edge

ST 08214-60010
{c)  Apply MP grease to the oil seal

_EMG237 BRI TT

If oil pump body is installed to cylinder block:
{al  Using a knife, cut off the ol seal lp

& %%%ia (hi Using a screwdriver pry out the oll seal
i i CAUTION: Be careful nat to damage the crankshaft,
'Z%g,___ﬁgg% Tape the screwdriver,
o e -“-_?_._%“
Cut Posifion

T

LwL2ZED Fhfad Al

il Apply MP grease to a new qil seal.

fdi Using 55T end a hammer, drve in the ol seal to 2
depth of 05 mm (0020 in} from the otl pump body
edge

55T 08214-60070

eM0234 Ewdt T

2. REPLACE CRANKSHAFT REAR QIL SEAL
H rear oit seal retainer is remaved from cylinder black:

{al Using & screwdniver and hammer, dnve out the il
gedl

www cruisercult com
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EM-E4 EMGINE MECHANICAL — Cylinder Block

b} Using SST and a hammer, drive in a new oil seal unti
its surface 15 flush with the rear ol seal retainar edge

53T 0B223-83010
{cl  Apply MP grease to the oil seal

EMNI 36

If rear oil seal retainer is installed to eylinder block:
fa) Using a knife, cut off the oil seal lip.
bl  Using a screwdrver, pry out the ol seal

CAUTION: Be careful nat to damage thé crankshaft.
Tape the screwdriver.

Eaad B2 CMG23T

oy T ]  Apply MP grease to a new ol seal
| \ . . .
f"‘: 'K"I— LN id} Using SST and & hammer, drive in the oil seal until Its
| I@‘;‘%JJ{_Ef%)\HEE}fSET surface Is flush with the rear oil seal retainer edge
1 ﬁg} - SST 09223-62010
O g
Y .'
- T .
b
I
4
}\Q ’ POl

ASSEMEBLY OF PISTON AND CONNECTING
ROD ASSEMBLY
1. ASSEMBLE PISTON AND CONNECTING ROD

{a} install a new snap ring on one side of the piston pin
hole

' EM1 BB

{b} Gradually heat the piston io about 60 — 70°C (140 —
158°F)

www cruisercult com
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ENGINE MECHANICAL — Cylinder Block EM-G5

ProCarManuals.com

L. 2L 2L T {c}  Align the front marks of the piston and connecting
Frant Mark Front Mark rod, and push in the pisten pin with your thumkb

Gy% {d} Install a new snap ring on the other side of the piston
= —;JI gin hole

O

|

(8 A

ChO2205 CADS01

Frant Wark ' [ Front hMark

2 INSTALL PISTON RINGS

(a} Using a nng expander, install the mston nngs with
the cods marks facing upward

chE282 EMLIGT

MOTE When assembling the ol ring and expander coil,
insure that the expander coll |oint 15 at the opposite side of

Sidde Roil
h the ring ends

Ring Ends ExOIE

(bl Position the pisten rings so that the nng end gaps are
as shown.
CAUTION: Do not align the end gaps.

Mo 1

_Side Rodl

Front e

Mo 2 pagzay

3. INSTALL BEARINGS

Install the beanng inserts in the connecting rods and rod
caps

www cruisercult com
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EM-E6

ENGLNE MECHANICAL — Cylinder Block

.
. Y, '|1\ i /;' [// . /
| :lh rﬁ%‘}amfj“_ /{‘- -\
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)\%;‘1_ %hh.ﬁ’ a—'/
P e
L FR1452E
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e
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R
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' o rs
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.
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A
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Furia?ab EMG2AE

Chi02s?

FrUZEd]

INSTALLATION OF CRANKSHAFT, PISTON
AND CONNECTING ROD ASSEMBLY

{Sae page EM-50)

1. INSTALL QIL JETS AND OIL CHECK VALVES

Torgue: 260 kg-cm {18 ft-Ib, 25 Nmi

INSTALL MAIN BEARINGS
Install the bearing 1n the cylinder block and beanng caps

CAUTION: Install the bearing with the ail hole in the
block.

INSTALL UPPER THRUST WASHERS

Install the thrust washes under the No 3 main bearng cap
posibon of the block with the ol grooves facing outward,

PLACE CRANKSHAFT ON CYLINDER BLOCK

INSTALL MAIN BEARING CAPS WITH LOWER
THAUST WASHERS

NOTE Each bearing cap is numbered

ta) Install the thrusi washers on the No 3 bearing cap
with the ol groovas facing outward,

www cruisercult com
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ENGINE MECHANICAL — Cylinder Block EM-67

Ex No 3 Beanng Gap Mo 3 Baanng Cap it} Install the bearing caps in their proper location

1,2, 4orh

ERIC 244

{c!  Apply a ight coating of engine @il on the threads and
heads under of the cap bolts,

{d} Install and tghten the cap bolts w twe or three
_— npasses and in the sequence shown.

I Torque: 1,060 kg-cm (76 fi-1b, 103 N-ml
. {2} Check that the crankshaft turns smoothly

{f! Check the crankshaft thrust clearance
(Sea pags EM-53)

CWMOZ50

6. INSTALL PISTON AND CONNECTING ROD
ASSEMBLY

{2} Caverthe rod bolts with a short plece of hose to pra-
tect the crankshaft frorm damage

e EMz22E

(b} Using a rng compressor, push the correctly num-
hered piston and rod assembiy into each cylinder
with the fronl mark of the piston facing forward

7. INSTALL CONMNECTING ROQD CAPS
fal  Match the numbersd cap with the numbered rod.

(b] Install the rod caps wath the front mark facing for-
ward

www cruisercult com
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"

EM-EB ENGINE MECHANICAL — Cylinder Block

fc}  Apply & light coat of tha engine oil on the threads and
under the rad nuts

fd) Install and tighten the rod nuts alternately in two or
three passes.

Torque: 600 kg-cm (43 ft-1b, 59 N-m)
{o] Check that the crankshaft turns smoathly.

fi Check the rod thrust clearence.
{See page EM-51)

Ebiian!

ASSEMBLY OF CYLINDER BLOCK
{See page EM-50)
1. INSTALL REAR CIL SEAL RETAINER

Insiall 2 new gasket and the retainer with the four bols,
Torgque the bolts.

Torque: 130 kg-cm (8 ft-lb, 13 N-m)

EMAOLLE

2. INSTALL QIL PUMP
{See staps 2 ta 7 on pages LU-6, 7)

Z. INSTALL CYLINDER HEAD
{See staps 1 t0 3, 8, 10 to 14 and 16 en pages EM-46
ta 49]

4. REMOVYE ENGINE STAND

5, INSTALL REAR END PLATE

Install & dust seal and the end plate with the two bolts.
Terque the bolts

Torgue: 120 kg-cm (9 f1-ib, 12 N-m)

6, INSTALL FLYWHEEL OR DRIVE PLATE
Tarque: 1,250 kg-cm (80 f1-1b, 123 N-m)

.
3
N ,
! EMGZC !
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FUEL SYSTEM

Page
REPLACEMENT OF FUEL FILTER .............., FU-2
FUEL FILTER WARNING SWITCH . .. ......... FU-3
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INJECTION NOZZLES ..., . .0vinerrnrnneeens FU-7
INJECTION PUMP ... . e FU—13m
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FU-2 FUEL S¥STEM — Replacemenl of Fuel Filter

1 REPLACEMENT OF FUEL FILTER
"‘i—"-'l{s:h-"—'iﬂ_:_;i‘l__lh Standard type
1. REPLACE FUEL FILTER

fa} Using S5T, remove the fue! filter and O-ring.
SS5T 0B228-34010

S51 .

b} Install a new fuel filter with a new O-rng
® Put a light coat of fuel on the O-ring

® Lightly screw in the fuel filter to where you feel
resistance

® Using SST, tighten the fue! filter an extra 3/4 turn
SS8T 09228-34010

2.  FILL FUEL FILTER WITH FUEL
fal  Turn the hand pump counterctockwise o free it

{6) Operate the hand pump until you feel more resis-
tance

ic}  Turn the hand pump clockwse and tighten it

3, START ENGINE AND CHECK FOR FUEL LEAKS

w/ Sedimenter Type

4l 1. REMOVE FUEL FILTER WARNING SWITCH
(See steps 1 to 3 on page Fu-4!}

2. REPLACE FUEL FILTER
{a} Using SST, remove the fuel filter and G-ring
S5T 09228-84010Q

FUOT12R

{b] Install the fue! filter with a new O-rng.

£ | ® Put a ight coat of fuel on the O-nng
L 4 -
ret;rizfja‘;_f%\ h'-' | \I | ® Lightly screw in the filter to where you feel resis-
el 15 ' - tanse
j N & lg?f:/u - # Uszing SST, tighten the fuel filter an extra 2'4 turn
)3 ‘ Ol SST 09228-64010
II. kL - i - >\\1_
e L SST o www cruisercult com

e

et

FAC143 FLI 3B

@the_cruiser_cult



ProCarManuals.com

FUEL SYSTEM — Reptacement of Fuel Fiter, Fuel Filter Warmng Switch FL-3

F 1 1

Fao1al

FolC 12018

Fiiix1 4!

3.

FILL FUEL FILTER WITH FUEL
Cperate the hand pump until you feel more resistance

FUEL FILTER (LF only)
REFLACE FUEL FILTER

{a]l Thsconnect the fuel hoses from the fual filter
{b) Remove the bolt and fuel filter

et Install a new filter with the bolt.

{id} Connect the fuel hoses.

FUEL FILTER WARNING SWITCH

INSPECTION OF FUEL FILTER WARNING
SWITCH

Standard Type

1.

2

DISCONNECT WARNING SWITCH CONNECTOR

REMOVE WARNING SWITCH
Lsing pliers, remove Lhe warning switch and gasket.

INSPECT WARNING SWITCH

(a) Check fhat there is continuily between termmals
when the warning switch 15 ON (float upl.

b} Check that there 1s no continuity between terrinals
when the warning switch 15 OFF (float downl.

If operation s not as specified, replace the warning switch,

INSTALL WARNING SWITCH
Install the warning switch with a new gasket
® Fut 3 light coat of fuel an the gasket

® Hand tghten ONMLY DO NOT use plers to tighten
the filter

CONNECT WARNING S5WITCH

www cruisercult com
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Fu-4 FUEL SYSTEM — Fual Filter Warning Switch

w/ Sedimenter Type

1. DRAIN FUEL FROM FILTER
Remove the drain plug and drain the fuel.

NOTE Fut a sutable contaner ar shop towel under the
fiiter.

2. DISCONNECT WARNING SWITCH CONNECTOR

3. REMOVE WARNING SWITCH
Using pliers, remove the warning switch and gasket

FLXO 38

4. INSPECT WARNING SWITCH

la} Check that there 1s continuity between tha termimals
when the warning switch 1s ON {float up)

(b} Check that there s no continuity between the ter-
minals when the warning switch 1s OFF (float down]

If operation is not as specified, replace the warning switch.

5. INSTALL WARNING SWITCH
Install the warning switch with a new gasket
& Put a littie fusl on the gasket.

® Hand highten ONLY. DO NOT use phers to tighten
the filter

FLIL 1™

6. CONNECT WARNING SWITCH CONNECTOR

7. INSTALL DRAIN PLUG
Install the dram plug with a2 new gasket

8. FILL FUEL FILTER WITH FUEL
iSee step 3 on page FU-3)

0. START ENGINE ANT CHECK FOR FUEL LEAHSY cruisercult com
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FUEL SYSTEM — fuel Heatar FLi-5
FUEL HEATER
SYSTEM CIRCUIT
Starter Switch
Agl%j LM Fuse EMGIME 184
., i S
iG,
*»
o]
Fuel
Fuzible Heater
Link Relay
P
Ed
|
| Battary o
ol Fusl X Yacuum
- Heatar Switeh
1
FUC1 A%

FUEATHY

F
N v

I =

b
e T U
J:Eﬁlﬁ iy 2«?

]

-

B
“

rungag

INSPECTION OF FUEL HEATER

1. INSPECT FUEL HEATER

Using an chmmetar, measure the resistance betwesn the

terminals

Resistance: .73 + 0.29 [} at 20°C (68°F)

INSPECT VACUUM SWITCH

{a} Using an ohmmater, check that there 15 no continuity

between the switch terminal and swaitch body

www cruisercult com
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FU-6

FUEL SYSTEM — Fuel Heater

Continuity

body
ol
I LInagy
3, INSPECT FUEL HEATER RELAY
e 1 .+-2 Continuity
* 3 .4 Continuity

FUCT 1B if continuity 15 not as specified, replace relay

22—~ 4 No continuity
(b} Apply battery voltage between terrminals 1 and 2.

bl  With a vacuum of 200 * 60 mmHg {7 87 * 236
inHg, 26 7 = 8.0 kPa} or above, check that there is
continuity between the switch terrminal and switch

If cantinuity 1s not as specified, replace the switch.

LOCATION  In the engine compartment relay box

{al Using an ohmmeter, check for continuty between
tha following termunals

www cruisercult com
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FUEL SYSTEM — (njection Nozzles FU-7

INJECTION NOZZLES

REMOVAL AND TEST OF INJECTION
NOZZLES

| sov 36, 490 |

Mpzzle Leakage Pipe

- . I

T B3

()

& Washer— _— gE
injection Mozzle

700 {51, 68]
Sedl —
_———'_'_"B -~
& Gaskot-——""" L
F‘}\ﬁw
BN

- \,\B L_AW - Fuel Hose
\J%ﬁ{f/ H

;kgvcm (ft-lb, Nml|  Specified torque

# Mon-reusable part FL1 21

1. REMOVE FOUR INLIECTION PIPES

{al  Remove the two nuts holding the four injaction pipes
to the intake mamfold.

{b} Remove the four iInjechon pipes and clamps

= 2. REMOVE NOZZLE LEAKAGE PIPE
’ fa} [Disconnect the fuel hoss from the lsakage pipe.

{b] Remowve the four nuts, leakage mps and four
washers

www cruisercult com
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FuU-8

FUEL SYSTEM — Injection Nozzles

A FLOT L4

FUn298

FIMIRAE

FlLIN1419

3.

REMOVE FOUR INJECTION NQZZLES
Using S5T, remove the four nozzles, seats and gaskets
25T 09280-46012

MOTE Arrange the nozzles in order

INJECTION PRESSUHRE TEST

{a} Install the nozzle to an injectton nozzle hand tester
and blged the air from the urion nut

WARNING: Do not place your finger aver the nozzle
injection hale.

(bl Pump the tester handle a few times as fast as possi-
kle by hand to discharge the carbon from the injec-
tion hole

{c! Pump the tester handle slowly and observe the
pressure gauge

[d) Read the pressure gauge when the injection pressure
just begins to drop

Cpening pressure:
Reused nozzle
L. 2L {ex. L5 Hang Kong & Singapore}, 2L-T
105 — 125 kg/em!
{1,493 — 1,778 psi, 10,297 — 12,258 kPa)
2L {L5 Hong Kong & Singapore)
145 -~ 168 ky/cm®
(2,062 — 2,380 psi, 14,220 — 16,476 kPal

Mew nozzle
L, 2L {ex. LS Hong Kong & Singapore), 2L-T
115 — 125 kgfcm!
i1.636 — 1,778 psi, 11,278 — 12,258 kPa)
2L LS Hang Kong & Singapore]
160 — 168 kg/cm!
{2,276 — 2,380 psi, 14,691 — 16,475 kPa)

wWww cryisercult com
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FUEL SYSTEM — Imection Nozzles FU-9

Faulty Goed

FUMN14 &

If the opening pressure 15 not within specification, dls-
assemble the nozzle and change the adjusting shim on the
top af the pressure spring

Adjusted opening pressure:

L. 2. {ex. LS Hong Kong & Smgapnre!
and 21-T ........... « eraaens A type
110 — 125 kgfocmé
{1,565 — 1,778 psi, 10,787 — 12,258 kPal

2L {LS Hong Kong & Singaporel ..... ({B] type
160 — 168 ka/cm?
{2,276 — 2,389 psi, 15.691 — 16,475 kPal

Adjusting shims mm {in

Mozzle type | Shirn thickness  Nozzle type | Shim thickness
B Q30 {00276} (A} 18) 135 {00631}

B} 075 0 O205) (A} B84 T40 [Q0651)

{8 080 {0 0315) PN 145 (QG6TI1}

8¢ ' 085100335 (A} 1B} 150 [00581)

(B} ‘ Q90 {00354) (A B 1565 00610}

{B 095 ({00374) (A) (B} 160 (00630

(Al (B} 100 (0 0394) (A} (B} 165 [0 0650)
{A} B} 105 (00413) {&] (B} 1 70 {00669
{a} (B} 110 (0 0433) {a] (B} 1.75 {0.0888)
{a} (B} 1156 [00453) {A) 180 {00709)
{A) (B 120 (D0472) 1A 1 85 100728}
{A) (B 1.25 (00482 {A) 180 00748
(&) (B) 1.30 00512 {A) 186 (DO76E)

Good

Faulty

|
/.fl \\

Favdty Faulty

-

FLIO1435

NOTE

® YVarying the adjusting shim thickness by 005 mm
(0 0020 n } changes the injection prassure by about 6 4
kg/em? {81 psi, 628 kPa}

® Only one adjusting shim should bea used.

i) Thers should be no dripping after injection,

LEAKAGE TEST

While maistaimng pressure at about 10.0 — 20.0 kg/om?
{142 - 284 ps, 981 - 1,961 kPa} below opening
pressure {adpust by tester handlel, check that there 1s no
dapping for 10 secoends from thae injecton hole or around
tha retaining nut.

If the nozzle dnps withun 10 seconds, replace it or clean
and overhaul the nozzle assembly

S5PRAY PATTERN TEST

al The imectien nozzle should shudder at & pumping
speed between 15 — 80 nrmes lold nozzle) or 30 —
60 times {new nozzlel per minute

(b Check the spray pattern dunng shuddenng

If the spray pattern % not correct dunng shuddering, the

nozzle musl be replaced ar cleaned.
www cruisercult com
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FUEL SYSTEM — Injection Nozzles

COMPONENTS

ProCarManuals.com

MNozzie Hobder —
Hody

Mozzle Assembly

Adusting Shirm

Pressure Spring

- Mozzle Holder
Retainmeg Mut

Pressure Pin

Distance Pieca -

[kg-cm #t-Ib, N m]| _ Specified torque R

DISASSEMBLY, CLEANING AND TEST OF
INJECTION NOZZLE

1. DISASSEMBLE INJECTION NOZZLE
{a} Using 55T, unscraw the nozzle holder hody
S3T 09260-46012

CAUTION: When disassembling the nozzle holder,
ke carefui not to drop the inner parts.

{bY Rernove the pressure spring, shim, pressure pin, dis-

tance piece and nozzle assembly

2. NOZZLE CLEANING

tal To wash the nozzles, use a wooden stick and brass
brush, Wash n ciean digsel fusl

NOTE Do not touch the nozzle mating surfaces with
your fingers

www cruisercult com
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FUEL S¥STEM — Injection Mozzles FU-11

R
/ R
! I
I / '
Ore thrd of T
its length
~— :-h.l.__

e \_ ; 50 degree
|
. i

Abo:t\““- 5::“‘_:
5

 §

aﬁ____\_“_h
e e

(bl Remove the carbon adherng to the nozzle needle tip
with 2 wooden stick

¢! Remowve the carbon from the exterior of the nozzle
body with 2 brass brush

{d}  Inspect the seat of the nozzle body for burns or cor-
rosion

{e} Inspect the nozzle needle up for damage or corro-
s10M

If any of these conditions are present, replace the nozzle
assembly

SINKING TEST
fa] \Wash the nozzle in clean diesel fuel

NOTE: Do not touch the nozzle mating surfaces with
your fingers.

(b} Tt the nozzle body about 80 degrees and pull the
nesdle out about one third of 1ts length,

{c}  When released, the neadle should sink down into the
bady vent smoothly by its own weight

{dl  Repeat ttis test, rotating the needle sghtly each
frme

If the needle does not sink freely, replace the nozzle
assembly.

www cruisercult com
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FU-12

FUEL SYSTEM — Injection Mozzles

FLO 27

HIr1 A

ASSEMBLY AND INSTALLATION OF
INJECTION NOZZLE

{See page FU-10)

1. ASSEMELE INJECTION NOZZLE

{a} Assemble the nezzle holder retaining nut, nozzie
assambly, distance piece, pressure pin, pPressure
spring, adustng shum and nozzle holder body, and
finger tighten the nut

Bt Using 5T, torgue the retainmg nut.

SST 092580-46012

Torque: 700 kg-cm {61 ft-Ib, 69 N'm)

CAUTION: Over torquing could cause nozzle defor-
matian and needle adhesion or other defects.

2. PERFODRM PRESSURE AND SPRAY PATTERN TEST
(See steps 4 to 6 on pages FU-8 and 9}

3. INSTALL FOURA INJECTION NOZZLES

{a} Place four new gaskets and the nozzle seats In the
cylinder head.

{b! Using $ST, install and torgue the four nozzles
53T 02260-46012
Torque: 700 kg-cm 181 fi-ik, 69 N-m)

CAUTION: QOver torquing could cause nozzle defor-
mation and needle adhesian or other defects.

4. [INSTALL NOZZLE LEAKAGE PIPE

{a} Install four new washers and the |eakage pipa with
the four nuts Torgue the nuts.

Torque: 500 kg-em {36 ft-lb, 49 N'm!}
Ibl Connect the fue! hose to the 'sakage pipe

5 INSTALL FOUR INJECTION PIPES
(al Place the two lower clamps in the intake manifold
(ol Install and torgue the four Injection pipes
Torgue: 250 kg-ecm (18 ft-lb, 25 N-m)
fc)  Secure the imection pipes with the two upper clamp
and nuts

6. START ENGINE AND CHECK FOR FUEL LEAWSW cruisercult com
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FUEL SYSTEM — Injection Pump

N FU-13
INJECTION PUMP
REMOVAL OF INJECTION PUMP
L, 2t {w/o HAC)
s f%:“l—
) T : - 250 (18, 261
TN /

v \-,I _ =
" Ty o T e
it 43 L[ 230037, 23 i
e o - ’ f
5 - T a
- * L - &
A
| es80 (a7, 64 ety T
- & a
Injactian Pump i

Crive Pullay

Fump Stay
Imection Fipe

I

Fuel inlat Ppe

FLIDAAD

L. 2L {w/HAC), 2L-T

1
|‘t\f N
oMo
N
%‘J_.'(.r— 'I ',."'%
) - .i"
+7

250 (18, 2E}

Injaction Fump
Orive Pulley

)
| 550147, eaf

Purﬂp Stay
Injectieon Pipe
[kg-em {ft-b, N m}| - Tightanng torqua Fuel [nlet Fipe

| P www cruisercult com
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FuU-14 FUEL S¥STEM — Imection Pump

1. [LX]
DRAIN COOLANT

2. [2L-T]
DISCONNECT BOOST COMPENSATOR HOSE

3. DISCONNECT FUEL CUT SOLENOID CONNECTOHR
4, DISCONNECT PICKUP SENSOR CONNECTOR

5. DISCONNECT FUEL HOSES FROM INLET AND
QUTLET FUEL PIPES

6. REMOQVE ACCELERATOR CONNECTING ROD

7. Xl
DISCONNECT NO. 1 AND NO. 2 WATER BY-FASS
HOSES

8. [2L-Ti

REMOVE ACCELERATOR LINK

g, REMOVE FOUR INJECTION PIPES
{See page FU-7)

FuL1a?

i 10. REMOVE FUEL INLET PIFE
Remova the union nut, gaskets and inlet pipe

11. REMOVE FUEL DUTLET PIPE
Remove the unton bolt, gaskets and outlet pipe

12. REMOVE TIMING EELT
{See steps 1 to 8 an pages EM-20 to 22)

13. REMOVYE INJECTION PUMP DRIVE PULLEY

L . fonan {See page EM-23}
R 14, REMOVE INJECTION PLUMP
| 5 Ny r{r| - ) fa) Check the position of the injection penod line before
njecthon Fump AR ﬂ - .
Panud Ling ?’f?f-j“- EFG% U= ramoving the injection pun"ip
P = G Y b} Remove the two nuts and injection pump

— } FUaISe

{c] Remove the four holts and pump stay.

[ I |
Ao :-Jllll'l www cruisercult com
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FUEL SYSTEM — Injection Pump

FU-1

5

COMPONENTS

&

Governor Cover @

Flyweight Holder

Regulalor Valve
|375 t27, 37
ﬂ%lnwctlun Pump Housmng

GavEmDr Link
ﬁﬂ
"D -Rmg

Supp ort Bolt
Frokup Sensor

Feed Pump Cover
|

Orve Gear
Wmdruff Kay

# 0l Seal

RH Timer Caver & Jont Rubber

0-Ring % Dr|~.re Shaft Washer
Sub-Pston FEEE’ Furmnp

Timer

Pistan LH Tumer Caver

Governor Lind
Idle Spring
Plunger Spring Shim

Upper Spring Seat

Spring

Lower Spring Seat Plunger —
Upper Plunger Flate—
Lowar Plunger Plate—

Pump Plunger —\

o
Specified toraue Spil Ring Guide
Plunger Adusting Shim

—=

fkg-cm {ft-Ib, N m)

& Mon-reusable part

Adiusting Lever

Maximum Speed
Adjusting Scraw

Flyweight o
Governor Gear No 2 Flyweight L. "@
Adpjsting Washer Washer -
|Guuarnur Sleeve
Gowvernor Shall Stop Ring
Lock nut Slaevea Plug
(7=, @Ea + O-Ring
Uy 4 Washer
djjﬂm gl
- Governpr Adjusting Shaft—
= Mo 1 Flywenght
¢ O-Ring Wiasher

Gowvernor Adjustlng Shail

# O-Ring
Full Load Set Screw

w B

S @t
Idle Speesd
Adpusting Screw

mia—~Spring Seal
Aﬁﬂ:{ W<-1ﬁ1\_—!11lt1r:"q:rer Spring

—5Speed Cantrol Spring

Sming Seal
Damper Sprmg

Qo

E- Hlng

Roller and Washer

Hﬂiler Hnng

Face Camplate

Coupling |

@ﬁa
Gf:f ‘
Coupling Spring

Drwve Shaft

Cllp
Stopper Pin

Siicle Ptn

A

Flunger Spring

Distnbotive # Gashet

Head

Fuel Tut Selenomd
fU Ring

% Spring
Value
Distributye
Lever

Supp Drt

N\ Spring
\ ,
&

#0-Ring

Haad Plug
Cistrbutive

'00 H"‘IEI head belt

r
'
1
1

r
4,
T
o

|
S @L-f Gasket

mrﬂ"-‘

Delwarv Walve
Heldar

BOQ (36, a4}
Seat

ﬁ|_:-'q_uz. 17|
)

Spring www cruiserclilt com
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FU-16 FUEL SYSTEM — Injection Pump

o7 DISASSEMBLY OF INJECTION PUMP
fﬁ‘ (See page FU-15)
§5T o ‘“‘% 1. MOUNT INJECTION PUMP TO STAND {SST) FOR
{ OB, PISASSEMBLY
% f SST 08241-76022 and 09245-54010
____-r’]t‘ﬁv*, 2. REMOVE WOODRUFF KEY FROM DRIVE SHAFT
St 3 REMOVE PICKUP SENSOR
FLD441
4. [LX]

REMOVE IDLE-UP
Remove the three bolts and idle-up

[~ r 5 [LX]
* - REMOVE THERMO WAX

Remove the two bolts, thermo wax and Q-ring

B7137

- 6. REMOVE FUEL CUT SOLENOQID
AT dF {a} Remove the lead wire

A s - b} Remove the lead wire connector from brackets
i[ﬂ( \JI:!"'\,@LI |‘_"J“r:i ;é){ e le} HRemove the fugl cut solenoid, spring and valve

A
Wi

FLIO44 .

7. REMOVE GOVERNOR COVER
la} Using an allen wrench, remave the four bolts

i [M/T ex. LXI]
Disconnect the speed control spnng fram the gover-
nor spring seat and remove the gQovernor COVer
spring seat, damper spring and idle sping.
CAUTION: Be careful not to lose the idle spring.

www cruisercult com
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FUEL SYSTEM — |njection Pump

Fu-17

L4

FUnti3

1142) {3}

T:L?\"_i) ‘cé}q/tf:tﬁ}lﬁ}

FUM44G

| LhaLed

Flldi3s

10.

[(M/T ILX) & A/T]
Rermove the E-ring, governor spring seat, damper
spring and dle spring

CAUTION: Ba carefuel not to lose the idle spring.

AREMOVE GOVERNOR SHAFT AND FLYWEIGHT
HOLDER

tal Remove the governcr shaft lock nut by turning it
clockwnss

{bl  Turn the governor shaft clockwiss and remove it and
the following parts.

(1)  Governor sleevs

{2)  No. 2 flywsight washer

{3} Four fiywaights

(4} Flyweight holdear

(8} Mo 1 flyweight washer

{8} Governor gear adjusting washer

NOTE:
housing.

Be careful not to drop the washers into the pump

REMOVE DISTRIBUTIVE HEAD PLUG
Using 85T, remove the distnbutive head plug
S5T 09260-54012

REMOVE FOUR DELIVERY VALVE HOLDERS

fal Using SST, remove the four delivery valve holders,
sprngs and seats

35T 09260-84012
(b} Remowve Lhe four delivery valves and gaskets

www cruisercult com
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FU-18 FUEL SYSTEM — Injection Pump

NOTE!

ProCarManuals.com

FL1 L0

FX1R1 FUO IE2

—(2}

(3]
—={2)

—15}

rumie3

FLIL O

L F'.I(1Eb]

11.

12,

® Do not touch the shding surfaces of the delivery valve
with your hand

® Arrange the delivery valves, springs, spring seats and
haolders in arder

REMOVE DISTRIBUTIVE HEAD

Remove the four bolts, wire connector bracket, distribu-
tive head and following parts.

{1} Two lever support prings

{2t Two plunger spring guides

(3} Two plunger spnng shims

{4} Two upper spring seats

{6} Two plunger springs
CAUTION: Be careful not to lose the lever support
spring.
REMOYE PUMP PLUNGER

la} Using SST, remove the pump plunger with the
following parts

(1} Spill ring
{2} Lower spring seat
{3} Upper plunger plate
{4} Lower plunger piate
S57T 09260-54012
i} Remove the plunger adjusting shim

NOTE Do not touch the shding surfaces of the pump
plunger with your hand

www cruisercult com
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FUEL SYSTEM — Ipjection Pumip

FU-19

13. REMOVE GOVERNOR LINK

gasket and governor ink
55T 09260-54012

FLIER Tt

{1} LH timer cover

{2} O-ring
{3} Timer outer spring
{4} Washer

FLIuddf

FLI0&43

LGB

14. REMIOVE FACE CAMPLATE AND COUPLING
Remova the face camplate, spring and coupling

(bl  Remove tha timer clip and stopper pin.
{¢] Push on the slide pin as shown

{d)  Push out the drive shaft with the roller ring
e} Remove the drive shaft washar

Using 55T, remove the two governar fink support bolts,

15. REMOVE ROLLER RING, DRIVE SHAFT AND TIMER
{8} Remove the two bolts and following parts

www cruisercult com
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FU-20

FUEL SYSTEM — Imection Pump

NOTE
#® Be careful not to drop tha rollers.

& Do not alter the pasition or assembly of the rollers

FLO17G

{i Remove the two balts and following parts.
{1} RH timer cover

{2} O-ring
{3] Timer piston
{4} Sub-piston

FLIJ4anc)

ProCarManuals.com

by

—mf %
=
A |

(al
] {b}
{c}

16. REMOVE FEED PUMP

Ramove the two scrows.

Using a piece of wire, remaove the feed pump cover.
Remave the feed pump rotor, four biades and liner.

CAUTION:
positions.

Be careful not to interchange the blade

[

17. REMOVYE REGULATOR VALVE
Using 85T, remove the regulator valve

58T 09260-54012

INSPECTION OF INJECTION PUMP
COMPONENTS

NOTE: Da not touch the sliding surfaces of the pump
plunger and delivery valves

www cruisercult com
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FUEL 5¥YSTEM — Injection Pump

Fu-21

.,

FLXI YE FUD179

FL:D1 O

FLID181

1.

INSPECT DELIVERY VALVES

{a) Pull up the valve and close the hole at the valve seat
bottorm end wath your thumb
When the valve is released, 1t should sink down
fquickly and stop at the position whera the relief ning
closes the valve seat hole.

If defective, replace the valva as a set

fbi  Close the hole at the valve seat battom end with your
thurmb.
Insert the valve into the valve seat and press down
with your finger When vour finger 15 ralsased, the
valve should nse back to 1ts original position

Replaca If defective

{cl  Remove your thumb from the velve seat hola
The vatve should close completely by its own weight.

If defective, replace the valve as a set

KNOTE  Before using a new valve set, wash off the rust
prevention compound with ight ol or gasoline

Thern re-wash with diesal fuel and pedform the above
tasts.

INSPECT PUMP PLUNGER, SPILL RING AND
DISTRIBUTIVE HEAD

fal  Tilt the spill ring [chstrbutive head) shghtly and pull
out the plunger.

b} When reieased, the plunger should sink down
smogthly into the spill ring {distnbutive head) by iis
awn weight

(e} Rotate the plunger and repeat the test at various
positions

If the plunger sticks at any position, replace the parts as a
set

{c} [Insert the governor link ball pin into the spall nng and
check that it moves smoothly without any play.

www cruisercult com

@the_cruiser_cult




ProCarManuals.com

FU-22

FUEL SYSTEM — I[njection Pump

ruc1al Flaina

FLIOT B

3.

7.

INSPECT ROLLER RING AND ROLLERS
Using a dhal indicator, measure the roller height.
0.02 mm (0.0008 in.}

If not within spasification, replace the roller ring and roller
as a set

Roller height variation:

INSPECT PLUNGER SPRINGS

Using a steel squars, check the sguareness of the plunger

Springs.
Maximum squareness: 2.0 mm {(L.079 in.)

If squareness s greater than maamum, raplace the
plunger spring

INSPECT FUEL CUT SOLENOQID

{al Install the spring and valve to the solenoid valve
body.

b} Connect the solencid valve body and termunal to the
hattery terminals

lc}  You should feel the click from the solenoid valve
when the battery power 15 connected and discon-
nected

 the salenowd valve is not operating properly, replace it.

INSPECT PICKUP SENSOH

Using an chmmeter, measurs the resistance between ter-
rinals.

Resistance: G000 — BDO (1
If not within specification, replace tha sensor

ADJUST PLUNGER SPRING SHIM
lal Install the following parts to the distnbutive head
(1) Two plungar spring guides
{2 Two upper spring seats
{3} Two plunger springs
(49 Lower spring seat
{5) Lower plunger plate
(6) Upper plunger plats
{7}  Pump plunger

NOTE. Do not assemble the plunger spring shims at this
tiITiEI www cruisercult com
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FUEL SYSTEM — Injection Pump FU-23

b}  Using calipars, measure the clearance A indicated in

the figure

{c] Determine the selection shim slze by using the

A following formula and chart
Mew shim thickness L, 2L-T = B7 — A
2L = 58—~ A
A, Plunger position measured
Shim selechan chart mm hn '}
Measured ' Shim Measurad Shirm
FUOTE? FLO'ER  ¢learance thickness | clearance thickness
fora than A3-45 - ~
5 % 10 209} QB0 | |gi5a—0 177 15 101053
50-52 | 40-42
| maiss-ooos | OB 0031 Io 157-0 166! 1810071
4 £-418 [ Lags than I
| ID1B9-0 103 1010038 350 TR4) 2010074
45-47 -
[0 1681-0 TEE 12100471 - _
NOTE

® For a measurement between listed sizes, use the next
larger size Ex. If thickoess s 11 mm 10.043 in} by
calculation, use a 1.2 mm [0 04T 1n) shim

® Splect tywwa shums which have the same thickness

ProCarManuals.com

B. IF NECESSARY, REPLACE OIL SEAL
{al Using a wranch, pry out the oil seal

bl Apply MP grease to the p of a new ol seal

{c]  Apply liguid sealer to the outer circumfsrence of the
oil seal

CAUTION: Do not apply liguid sealer to the lip of the
ail seal.

i{d}  Using a socket wrench, drive in the ail seal until its
surface 1s flush with the pump hewsing

K188

ASSEMBLY OF INJECTION PUMP
(See page FU-15}

1. INSTALL REGULATOR VALVE

Using ST, nstall and torque the regulator valve with a
new O-ring

Torgue: 90 kg-cm (78 in.-lb, 8.8 N-m;}
www cruisercult com
83T 09250-54012
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Fu-24 FUEL SYSTEM — Injection Fump

ProCarManuals.com

2  |MSTALL FEED PUMP
{a) install the lner, rotor and four blades

NOTE
8 Chack that the iner and blades are facing in the correct

diraction, as shown
® Check that the blades move smoathly

FU Qg

{B Install the pump cover with the two scréws and
check that the rotor moves smoothly

NOTE: Check thet the fusl outlet hole of the cover is
— - aligned with tha liner.

3. INSTALL DHIVE SHAFT
{a) Install the drive gear on the dnve shaft as shown

] {b' Install new two joint rubbers into the dnve gear.
NOTE: Replace the joint rubber when pverhauling.

[REITR TR

lc) Position the notch of the fead pump rotor upward

I" /,.f/ \\ |"\
’| i |f3 I -
I & g 178
l!l 3 . ’ Ilrl__.l .
(R [
! Lr_r_-:_ﬂ__'_a l www cruisercult com
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FUEL SYSTEM — Injection Fump FL-25

{d} Install the woodruff key and drive shaft washer on
the drive shaft and insert the drive shaft assembly
inte the pump housing.

(el Check that the drive shaft turns without catching.

FU0A52

4. INSTALL TIMER PISTON
fal Apply No. 5C Denso grease to the timer piston,
{bl Install the sub-piston n tha tirmer piston,
fc] Insert the timer piston inta the pump housing.

ProCarManuals.com

FLILTES

5. INSTALL ROLLER RING
{a) Install the four rollars and washers on the roller ring
MOTE Chsack that the rofler is facing the flat surface of

the washer
PR {b)  Install the roller nng with shide pin in the pump hous-
ing.
|
|
|
T B UG 3y
o (¢l Carefully push down the slce pin and install the
T I stopper pin and clip

R % IS
CEre %%é;j;{ Shide Pin

‘e y R%ﬂ e "/' -
@ . ]'*'T P ; \ )
" S
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FU-25 FUEL SYSTEM — Injection Fump

{d) Install 2 new O-ring and the RH timer cover with the
two boits

{8} Install a8 new O-nng, the outer spring, washer and LH
timar cover with the two bolis

NOTE" Insert adjusting washer on each side of the
spnng

FUD4 48

6§, ADJUST PLUNGER ADJUSTING SHIM
(al Install the coupling and face camplate
NOTE® Do not assemble the coupling spring.

{b) Using SST, install the used adjusting shim and pump
plunger

557 09260-54012

NOTE,

® Check that the notch on the pump plunger is aligned
with the camplate pn

8 Check the adjusting shim and contacting surface aréa
are clean

ProCarManuals.com

FLAQM ] FUO20T

{c) Install the distnibutive head with the bolts
Torque the bolts

Torqua: 120 kg-cm (9 ft-1b, 12 N-m)

CAUTION: Be careful not to damage the pump
plunger when assembling.

[ ldt  Using calipars, measura the clearance B indicated in
the figure

le) Deterrmine the selecton shim size by using the
following forrnula and chart

New shum thickness = T + (B — 3 3]

T Thickness of shim used

B Plunger position measured
www cruisercult com
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FUEL SYSTEM — Imection Purnp FU-27
Shim szlection chart
- . Measured clearance . . (rrirng
23]24]25|26|27[28[29]30[31] 32-34 |25|38 373839 4041[42]43/44
s 21]22,23 2425 26 27|28[29|29
20 19 22/23|24]285]26 27[2.8|29|209
- |21 19(19 23,24(25(28(27 2829|209
E |22, 18,19/20] 24|25]26|27|28 28[28] |
E |23 | Tigis[20 21 25[26[27]28[29 29| | |
g 24 1919 20(21122 2R|27 2.8|23(29
2 25 19 19120(21]22[22 Tla7lzB z8(29
g s 19(10|20|21|22[23|24 28 29|z8| )
271 [19'13]z0]21]22|23 24l25 29[29
28 1919,20(21|22|22[24(25,28 29 B B
29[19 20]2.4|22|23]24 25|28[27 |
Plunger adjusting shirm 19 2.0 21 22 23 24 2h 16 27 28 29
thickness  mm (n} 10075 {0079l (0 0821|0087 (0091)|i0094)|0098) |10 102110 106) 10 1101|0114

rio4s3

TG k2

Example

24 mm (0094 m} shwm installed Measured

ciearance 15 3.7 mm {0 146 in) Replace 24 mm (0 084
. with 2 8 mam (0 110 n.)

(F}
B:

et

Install a shum and recheck clearance B.
3.2 — 34 mm (0126 — 0.134 in)

Using 58T, remove the following parts.

{1 Distributive head

{2} Pump plunger

{3} Plunger adjusting shim
(4} Face camplate

55T 09260-54012

INSTALL FACE CAMPLATE

{a

Face the key graove of the drive shaft upward

www cruisercult com
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FUEL SYSTEM — Injechon Pump

ProCarManuals.com

FLOTOT

FLROIZE FUO203

FLIOZ203

{b} Install the coupling spring and camplate with the
camplate pin facing upward

INSTALL GOYERNOR LINK

LUsing S5T, install the govarnor link with tha two bolts and
new gaskets Torque the bolts.

Torque: 115 kg-cm {8 ft-1b, 11 N-m!}
SST 08260-54012

NMOTE Check that the governor link moves smoothly
after assambly

INSTALL PUMP PLUNGER

{al Place the selected plunger adjusting shim on the
center of the camplate

NOTE: Do not apply grease to the shim

(bl Install the following parts to the pump plunger
{1} Lower plunger plate
{2} Upper plunger plate
(3] Lower spring seat
(43 Spill ring

NOTE Face the spill fing with the hole sude toward the
lower seat

{c! Using S5T, install the pump plunger and plungar
spring

58T 09250-54012

NOTE

# Check that the camplate pin and plunger notch ars
aligned,

# Check that the spill nng hole and governer link ball pn
are ahigned. www cruisercult com
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FUEL SYSTEM — Injection Pump FLt-29

FU0212

FLICAB5

FlIo} a4

L0 45

10.

1.

12,

INSTALL DISTRIBUTIVE HEAD

fal  Apply No. 50 Denso grease to the following parts
and ingtall them to the distnbutive head:

(1} Two plunger spring guides
{2] Two plunger spring shims
{31 Two upper sprng seats
(4} Two lever support springs
{B) New O-nng

b} Install the distnbutive head.

CAUTION: Be careful not to damage the pump
plunger,

{c] Install and torque the four bolts and wire cannector
bracket

Torque: 120 kg-cm (9 ft-1h, 12 N-m}

INSTALL FOQUR DELIVERY YALVE HOLDERS

{al Install four new gaskets and the vaives into the dis-
tributive head

b} Install the spning seats and springs onto the delivery
valve holders.

fe! Using S5T, install and torgue the defivery valve
holders.

Torque: 500 kg-cm (36 t-ib, 49 N'm)
55T 092680-4012

INSTALL DISTRIBUTIVE HEAD PLUG

{a] Instalf 8 new O-ring on the head plug

b} Using SST, install and torgue the head plug.
58T 092B0-B4012

Torque: 700 kg-cm (51 ft-lb, 69 N-m)

CAUTION: H the head plug is removed, always re-
place the O-ring with a new one. wWww cruisercult com
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FuU-39

FUEL S¥STEM — Injection Pump

FLIOZ2 1el

runasg

ruo4gd

Governor Gear
Adusting Washer

FLIDn |

13

14.

INSTALL GOVERNOR SHAFT AND FLYWEIGHT
HOLDER ASSEMBLY

fal Install the four flyweights, No 2 flyweight washer
and governor sleeve on the flyweight holder.
NOTE- Replace the four flyweights as a set

() {nstall a new O-ring to the governor shaft

fe) Install the governor shaft, gear adjusting washer, Mo
1 fiyweight washer and flyweight holder assembly
together, and turn the governor shaft counterclock-
wise

CHECK FLYWEIGHT HOLDER THRUST CLEARANCE

Using a feeler gauge, measure 1he flywaight holder thrust
clearance.

Thrust clearance: 0.15% — 0,35 mm

10.0059 — 0.013B in.)

If the thrust clearance is not within specification, adjust
with an governor gear adjusting washer

Governar gaar adjusting washar thickness  mm [m)

1G5 ((.0413) 1 65 100650)
125 {00492} 185 100728)
145 {00671}

15. ADJUST PROTAUSION OF GOVERNOR SHAFT

g} Using calipers, measure the protrusion of the gover-
nar shaft

Protrusion: 2.0 — 2.6 mm [0.079 — 0.098 in)}

If the protrusion 15 not within specification, adjust by turn-
ing the governor shaft

www cruisercult com
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FUEL SYSTEM — Injection Pump FU-31

FUO BB

FUMNad4

oo™ };_ -
g g T
I~ 1-.?31"-
I L T

Fulddd

biier

16.

17,

18,

19.

(b} Install and torque the lock nut while halding the
governor shaft with an allen wrench

INSTALL GOVERNCGH COVER

(al Install @ new gasket into the groove of the governor
cover

bl [M/T (ex. LX}]
install the damper spning and governor spong seat,
and connect them with the control spring

[M/T (LX) & A/T]
Install the darmper spring and governcr spring seat
and connect them with the E-ring

{c] Install the governor cover with the four baolts

INSTALL FUEL CUT SOLENQID

{al Install 8 new Q-ring an the fusel cut solenoid
(b! Install the valve and spring.

{e] Install the fuel cut salenmd.

i  Connect the lead wire to the fus! cut solenoid.
le}  Install the lead wire connector to bracket

INSTALL NEW GASKET AND PICKUP SENSOR

(LX)
INSTALL THERMQ WAX

Install 8 new O-nng and thermo wax with two bolts

www cruisercult com
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FUEL $§¥YSTEM — Injection Pump

20, [LX]
INSTALL 1DLE-UP

FUQa?8

FUO47d

ProCarManuals.com

=] 1 B0

- install the dle-up with thres bolts

21. REMOVE INJECTION PUMP FROM STAND

22, PERFORM AIR TIGHT TEST
{a} Install a balt to the averflow port.

(k] Connect an arr hase to the fuel iniet pipe and place
the injection pump into diesel fuel.

e Apply 15 ka/em? 121 psi, 147 kPa} of pressure and
confirm that there are no leaks.

i} Next check that there are no leaks with 5 O kg/cm?
{71 psi, 490 kPa} of pressure appled.

www cruisercult com
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FUEL SYSTEM — Injection Purnp FU-33

7206

ADJUSTMENT OF INJECTION PUMP

1. PRE-TEST CHECK AND PREPARATION

{a} The specifications for test nozzle and nozzle holders
are as follows.

Test nozzle: DN12SD12 (NIPPONDENSO)
Test nozzle holder valve opening pressure:
145 — 155 kg/cm?®
{2,062 — 2,20% psi, 14,220 — 15,200 kPa)

{b) Check the accuracy of the tachometer.
Allowable error; = 40 rpm

{c) Install the angle gauge stand.
{dl  Mount the injection pump body on the pump tester

MOTE: Place a mark on the key groove porton of the
coupling

{e} Connect tha injection pump to the pump tester with
high prassura pipas of the following dimensions

Outer diameter: 6.0 mm (0.236 in.)
Inner diameter: 2.0 mm {0.079 inl
Length: 340 mm {33.07 in.
Minimum bending radius: More than 25 mm {098 in.)

(fl  Remowve the fuel inlet uion.
lgt Connect the fuel inlet pipe with an adapter.

www cruisercult com
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FU-34 FUEL SYSTEM — [njechon Pump

Install the mner pressure gauge with a hollow screw
{n top, install an overflow hose with the overflow

SoTew.
NOTE: Always use the averflow screw instalied on the
pumyp to be adjusted

Owverflow '[9]'

FUDZ39 U023

L, L Fuel Pressute Gauge  Inner Pressure Gauge
Mozzle
A B C D
Adjusting Valve
P — Qyarflow Scraw
Fuel F|Itar<> J———

|

Measurng :

Cylindar

FuelFeed ¢ &
Purmp

1
I
1

Fuel Tank | o s

| e e e ——— b=
-]
FLD231
2L-T Inner Pressure gr;:g&‘;a&gfige
Fuel Prassure Gauge C8Uge {SSTH

MNozzle

Adsting Valve

I
Fucl Filter <—> :
|

Fuel Pump ( a

hMeasuring —
Cylndar

miﬁ’fg Dwerflow

I

Fual Tank
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FUEL SYSTEM — Injection Furnp FLI-35 ‘
(h}  Apply about 12 volts of DC power to the fuel cut |
salenoid,
CAUTION:

1. When applying voltage to the solenoid, pasition the
hattery as far away from the salenaid as possible so
that a spark does not ogcur.

Solena

2. When connecting the battery cable, connect the
solenoid side first.

FLIOF3S FuUGldd

{it  The pressure for fesding fuel to the injection pump
should be O 2 kg/cm? {2 8 psi, 20 kPa)
The fuel temperature for pump testing should be 40
— 45°C {104 - 113°F)

40 - 45°C

FLUID23<

(# Install an angle gauge to the stand and set 1t to the
adjusting lever.

{ki  Secure the adjusting lever fully on the maximum
speed side.

ProCarManuals.com

FLa 2125

(Il Check the installabon direction of the camplate

(1] Disconnect tha injection pipa from the posimion
marked "C*'" on the distributive head

{2} Using S5T, remove the delivery valve holder.
SST 08260-54012

FLIONZEl,
1 Y (3} Check that fuel is flowing out when the mark 1s
< I RN n the posttion shown in the figure.
_ . "ra% 4| LLJ' = |@@“ﬁh If not, it is improperly assembled.
ER =4 - 1]
:__fr_ilﬁ £ Lo " |@'. '| 'G {4} Disassemble and change the camplate position
fﬂr |- a@:‘_‘;’;ﬁ{\ iy e ’lf” 180° in the opposite direction,
S ) | . )
:if*':j{ M’I“Eﬁr‘?ﬁlﬁ"wx.":'. I'| l ;ﬂ' = i"irj NOTE: Disconnect the fuel cut solenoid wire harness
R ) e
Il Tili | AQ T www cruisercult com
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- -t i rupzg

L1t =
‘ @the_cruiser_cult



ProCarManuals.com

FU-36

FUEL SYSTEM — Injection Purmp

FlJCOud By

g
Ilgh\ﬂ|||l |||

ll 1o

LT vl

rlyz3a

FLI0239

L, 2L =

i dl‘\ _IJEJ .

e »hg-mﬁ

T
l.r Ly

|r~ \
J|
_v-' ri

|

|

/

Full Load Set Enrew -l

o -N'}\_.-u- -

-'J._J

FuZai:

{5 Using 58T, install the delivery valve holder
SST 09260-54012
(6] Connect the injection pipe

i} Rieed the ar fram the injection pipes

{W Race the injection purp for 5 minutes at 2,000 rpm

CAUTION: Check that there is na fuel leakage or
abnormal naise.

WOTE

® Measure the volume of each injection cylinder with &
measuting cylinder.

# Before measuring the injectton volume first hold the
cybnder tilted for at least 30 seconds to discard all the
fuel

PRE-SETTING OF FULL LOAD INJECTION VOLUME

fa)  12L-T)
Apply 0.48 kg‘cm? (6.8 psi, 47 kPa) of pressure to
the boost compensatar,

{b}  Adjust the Injection volume with the FULL LOAD SET

SCREW
Mo, of | lisgdestlgrnsercult com
iterm Purmp rm | measunng
strokes ?
L . (8] -
1,200 20 e_rﬂl'liﬁ#_cult




FLIEL SYSTEM — Injectron Pump FLI-37

FLICA TR FLIGR 42!

ProCarManuals.com

FLIOA3%

[ FUC LM FLM1ZAN

Ll
T
el

FUC2dE

Cont'd
Mo of Impection
Item FPump rpm! measunng woluma
strokes |_ coleu ]
AX
8934-966
LS H K,
| Wsingapore | |00 200 057 -050)
2L | L3 Hong Kong 824 -93586
& Singapore 1,200 200 D56 — 558
104 - 136
2L-T 1,200 200 | 0Bz - 083

MOTE  The inection volume will increase about 2 oo (0 2
cu ind with each 1/2 turn of the screw

PRE-SETTING OF LOAD SENSING TIMER

Adjust the protrusion of the governor shaft.

Protrusion: 2.0 — 2.5 mm (0.078 — 0.098 in.)

ADJUST PUMP INNER PRESSURE

Measure the pump inner pressure at sach of the listed
rpms

Fump Inner pressure
ltem Fprm kg/em? {ps, kPa)
L5 Hang Korg 400 |22 -28 (3 —40,215—275?_ _
, | HSmeseare 11,850 |58 - 6482 — 91,569 - 628)
issaly | 400 |22-28131-40 216 -276)
Australi 2,000 |52 - 68 (B8 — 97,608 — 667

400 |22 - 28(31 - 40, 216 — 275}
2900 |67 —7 2135 — 103, 657 — 716}

Othars

If the pressure 1s [ow, adjust by lightly tapping the regula-
tor valve piston while watching the pressure gauge.

NOTE  If the pressure |5 too high or if the regulator valve
was tapped m too far, it must be replaced

CHECK OVERFLOW VYOLUME
Measure the averflow volume at the balow listed rpm

‘ Ovar flow volume
tem Purnp rpm ee'min {su m fann
o LEShamos 1,850 | 330 750 {201 — 45 8)
Lreats Ly 2000 | 350 —770 121 4 — 47 Q)
Qihers 2,200 370 —-800 (226 — 48 8]

MNOTE  Always use the overfiow screw inst
pump to be adjusted.

@the_cruiser_cult
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FU-38 FUEL S¥YSTEM — Injection Pump
6. [Lx]
' Meta! Plata
o~ }, J 8o 10 mm RELEASE COLD STARTING SYSTEM FOR
! FOLLOWING INSPECTIONS
Using a screwdriver, turn the cold start lever countsrclock-
.- wise and put a metal plate of 85 = 10 mm {3 335 —
" 0 394 in } in thickness between the lever and thermo wax.
T NOTE: Keep the cold starting system released untl all
DID measurements and adiustments are finished
""“--._._-E:-._EI
FLI1404
i —] 7. CHECK AND ADJUST TIMER
= LR Y ]II L fal Remove the timer cover
oy UL L
- ’i_ﬁfl dh ClE fb} install the tmer measuring device
ah F ! I Timer Measunng Part No 85095.10220 NIPPONDENSO)
! e .
. . (¢} Set the timer measuring dewvice at zero
{dl  {2L-T)
Apply .48 kg'cm! {6.8 psi, 47 kPa) of pressure to
the boast compensator
[e] Measure the piston stroke at the below histed rpms
E :
8 ltemn Pump rpr Pistan stroke mm n o
v 800 | 08 - 16 (0G31 — DOE3)
Cg L _'I,ZGD 24 -32 0094 - 0126
C 2,000 B — B4 W0220-0 252]_
‘EU 2300 |636—716102604-02810
E 800 20-28 (D075 -0114)
O L% 1,200 | 36-44 (0142 - 0173)
O 2000 | 68-78 {0268 - 0299
o L 2300 76 -84 10299 -~ 0331}
80O | OB-16 {0031 —0063)
IAEanng kg 1 200 24 -3512 [Dggfl - 01261
2L tomes® | 1,750 465 — 535 101791 - 0 21064
800 aeg-1¢6 0031 — 0063)
LMSE & LY )
INSGELY [ 100 | 24 -32 (0094 - 0.126)
1,900 | 52-60 (0205 - 0236}
800 | 0B - 16 {0031 — Q063
1,200 24-32 10004 — 0 126]
Others - p
B 2,000 56 —-64 ECI_22£} - D282)
EB_DU 536 — 71612604 - 0 281H
B BO0 19 27 [0OYE — G106}
LT 1,200 | 33-41 (0130~ 0181
. 2,000 61 —-69 ({0240 -0272)
' 2,300 |676 — 758102661 — D 2984
If any stroke 18 not within standard, adjust with the TIMER
ADJUSTING SCHREW
CAUTIOGN: Check that there is a washer on LH cover
- ™= side of the spring. www cruisercult com
FLH1413
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FUEL S¥STEM — Injechon Pumnp Fu-39

g [2L-T]
INSPECT AIR TIGHTNESS OF BOOST COMPENSATOR

fal  Apply 1 36 kgsem? (19.3 ps1, 133 kPa) of pressure 1o
the boost compensator

b} Measure the time it takes for the pressure to drop 1o
133 kg’/cmd {18 2 psi, 130 kPal

Pressure drog: More than 10 seconds

FLIO4G R

-0 4 9. CHECK AND ADJUST FULL LOAD INJECTION

[y

Idle Speed TA’; Maximum Speed VOLUME

-
B

Side » Side {al  The adjusting lever angle for the adjustrment below

should be as shown i the figqure

' Adjusting lever angle
tem 4 { Maxsmurn g | |dle speed)
‘speed side vSlde _'__
L Plus 90 =120 Mmnus 140 — 240"
S L% & AT Plus235 —335° | Mmus135-215°
2L | pemma ! Plus205 =305 | Minus 125 — 22 5°
Olhers Plus 235 - 335 Miusi25— 225 | !
2T Plus 235 - 3357, Minus 135 — 215° u
) {2L-T) :
Apply 048 kg/cm! {6 8 psi, 47 kPal of pressure to
the boost compensator.
ic]  Measure the full load injection volume
Mo of
ttem Adjusting lever angle Pump rpm measurmg Injection volume
strokes ce beu mlh
L Plus 90 — 18 0° 1,200 200 754 - 788 (046 — 048
;"Eﬁg;';';?eﬂqng Plus 235 — 335" 1,200 200 934 — 966 1057 — 059)
R — - —
LS H
&Egl,f;agpgﬁa"g Plus 205 — 30 5° 1,200 200 024 - 956 (056 — U58)
2L-T Plug 235 — 335° 1 200 200 1[5304— 1038 061 — 082
L 2L
IR [T any inpechion volume 13 not at standard value, adjust with
Fult Load Set Screw o )y the FULL LOAD SET SCREW
?\E\_I\_‘L \._\,ﬁ-j‘_’\‘l';."ﬁ
AT
s i
R
SH R
}//ﬂl | www cruisercult com
g [erE 4]
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Fu-40 FUEL SYSTEM — Injection Pump
2T i

R

i __;‘r_:__ % 4_ -

‘:r;'-\'-' ?Tfﬁ N

| L "'—55 /J"llm L

TN
el ~ |

- i Fridaga

Maxaimum Speed Adusting Screw

10. ADJUST MAXIMUM SPEED

) L ! Adjust to the standard value with the MAXIMUM SFEED
/;1;:5{%:. v ;T ADJUSTING SCREW,
P s
e . -
P
I
' FUDASY
=
o
O I No of , !
c_rj [tem k:::g:]ig;?e Furmp rpm. measuring |ﬂlﬂct::::ﬂ ﬂ:ﬁiui:-.n}e Bamarks
< strokes -
2 2,450 200 39-45(024-027) Adjust
T L Plus 80 = 190° | 2,250 200 57 — 69 (035 - 042) Chaek
= 2,700 200 Loss than 13 (0 08} Check
@®© 2,450 200 18 - 5.4 {023 - 033} Adjust
3 Ko Mo KON piys 235 — 3357|2280 200 68 - B0 {041 — 049) Check
L |y 2,700 200 Less than 13 {0 08) Check |
2,250 200 38 - 54 {0.23 - 033) Adjust
LSglong Xon3 | pws 205 - 305°| 2,000 200 74 -86 (045 — 052) Check
2 500 200 Less than 1 3 (0 GB) Chack
2,450 200 32 - 521020 — 0.32} Adyust
T ¥ Plus 235 — 335°| 2,250 200 6.7 — 85 {041 - 052) Check |
. 2.700 200 Less than 1 3 {0 08} | Check

#  apply Q48 kgrom? 16 8 pel, 47 kPal pressure

11. CHECK INJECTION VOLUME
Measure the injection valurme for aach pump rpm
i Mo of . Wariation
item Adjusting Purmp rpm | measuring Injgction valume Ramarks
laver angke strokes oc {ou in) ec G in}
784 - BB 04 Basic full-lwad
1,200 200 {045 — QO 48} R uld] injection volume
82-120 oA Wolume durning
100 200 060 - Q73 (005) [starting
0 - a5
L Plus 94 — 19.0° 350 200 043 — ggm 003 -
] 500 200 mﬁﬂg - 535} iGDE:jSF W;vw_crwsercuht com
65— 74 08
| 2,100 200 (040 ~ 0451 {003 (%?’
S

@the_cruiser_c
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FUEL SYSTEM -- Irnjection Purmp FU-a1

Cont'd
Adi ' Mo of Vanation
[termn | justing Pump pm | measurnng E"JEC“GT "'“I“TE it Remarks
ever angle strokas ceod EERCTGY
054 - 3648 04 Basic full-load
1200 200 {057 - 0EI {00z} Injection volume
86 —-124 o8 Yoluma durng
LNGE & LY . 100 200 062 - 076l | 1005 | storting
| Australia Plus 235 - 335 -z
£ 200 ¥F2-—-82 05
- . 044 - 05O (003} -
TE-87 0.5
2,000 200 048 - 053 nRTI. -
| - . _
D24 - 356 04 Basic full-laad
_ EED 200 {56 - DER) 00z} injection valume
8.6 —-104 OB Yolume duning
LS Hong Kon 100 200 {0ao — 083 (O OB} starhing
L 3 a -2
Plus 235 — 306 -
& Singapore 00 200 76 -86 o8
8 {046 - 052 [0 03} ”
<L 81-90 0%
1,850 200 {049 — 0 6B} (0 03] S
8934 - 9686 04a Bazic full-lpad
1,200 200 {067 — Q59 0 G2) | wmyection volume
\ B -124 08 Yalume duning
MT, ex LS 100 200 [0B2 — 075 (@ 05) starting
Hong Kong, 72 -82 05
Singapors & [Plus 23 6 — 33 &° 500 200 044 — 050 0032 -
| Austraha T T T 4 A 1T g
F6—Bh
(LNEE & LY) 2,100 200 (046 - 052} mﬂtasal -
TTI—-103 Oh
350 200 047 - 063 {0 03] T
934 -366 ! 04 Bas; full-lond
] 1,200 200 087 -0 591 {002)  injectien volume
AT B LXK, ax. E6—124 a8 I'Wolume during
LS Hong Kong |prys 235 23 6o 100 200 (052 - 0 76 {005) | starting
& Singapore 721-B2 05
500 200 {044 - 050} 10,03} -
| _
76 -85 o5
| &Toe 200 (046 - 052 ooz |~
. 1004 - 10 36 04 Baswz full-load
1,260 200 061 - 063} (002} | injection volume
102 -136 08 Yolume during
100 200 (062 — 083} (008} | startng
2L-T Plus 235 — 335° [ — I B
y 72-81 05
¢ 500 200 (045 - 0 43) (0 03) -
. 100 -112 0%
‘2100 200 081 — 068l {0 03} -

*1 Apply 048 kgeom? (B 8 p=, 47 kPal pressure
*t Apply 004 kg/cm® {057 pst 3 2 kPal pressure

www cruisercult com
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FU-42 FUEL SYSTEM — Injechon Pump
j If the injection volurne at 100 rpm 13 not within standard,
?ﬁfndknass E replace the gavernor sleave plug
F Simeve £ Governor slagve plug head thickness ram (n}
= Plug & 33 (0130} | 37 [0146)
l\_ L a4 o134l 3.8 0150
: - 35 {0138 39 (0154
tr E-Ring 36 W14 A0 @157
| Slegve NOTE Lengthemng the plug O 1 mm (0004 ) will
decrease injection volume by 0 6 cc D04 cu int
R If the varation Wit exceeds specificshon, replace the
telivery valve
12. {2L-T]
MEASURE AND ADJUST FULL LOAD MINIMUM
INJEGTION VOLUME
{a} Measure the injection volume
Mo of measunng Inpection valume
Pump rpm strakes e leu ind
| 1200 200 79 -87 048 - 053)
LLoieg {p} Using an allen wranch, adjust the timer shde stopper
| . 13. [2L-T]
T MEASURE &ND ADJUST BODST COMPENSATOR
- 5 ;aﬁi&w,:’; > CHARACTERISTIC
L ::;,';“I . I . fa) Apply 014 kg:cm? (2 0 psi, 14 kPa} of pressure to
T Iﬂf L'@;‘ 1 the boost compensator
’7 Fﬁ&;%_q g «E«_:,:}’f b} Measurs the mjection valume
vl | t
SNy Mo of measurmeg imjection wolume
A Pump rpm strokes oc (cu n
hees 1,200 200 , 83 -911051 - 0.56]
| fc] Using a screwdnver, adjust the gude bushing.
1 NOTE  When the guide bushing Is turned clockwise, as
seen from above, the nection volume will incraase
m
=
é 14, [2L-T)
= INSPECT BOOST COMPENSATOR CHARACTERISTIC
5 TENDENCY
El_ — {a} Apply 034 ka/cm? {4 8 psi, 33 kPaj of pressure to
£ Pump mpm —— tha boost compensatar
il  Measura the mpectnn volume
! gt
L d /I/ P Mo of medsuring | Injechan volume
5 k /’I/ ump rpmm strakas co fou nt
SHE 1200 200 96 ~ 102 1059 — 062
§
S Boost Pressure 15. [2L-T]
E 1] .:g::;;rull loDR nfean CH'EGI{ HYETEHESIS
e gty Compare the injection volume when tha baost compensa-
Iet - hojuet cale sterting Arscnen tor pressure 15 lowered fram O B8 (12 b pstv@ecimsrqgtoom
::’ E:*,t'jé.'ﬂf:‘;fl“““‘”""“'“ kefeimd and, conversersly, when it is raised/from=Eerg
ApIRE RS con ipeEiep1or
ehirscizmr bnding, e NOTE Make measurements after movinly i Fomets

laver between dle and maximum three thages
lowering of the pressure @the_cruiser_cult




FUEL SYSTEM — Injection Fump F1)-43
Purmnp rpm Pressure mg;i':u?lfn Imjection volume | Hysteresis
kg/em? {ps, kPa) stmka'sg ec fou nh cc el int
1,200 088 (125 86]_ 200 76 -90 (046 — 055) | - i
1,200 0611 87 60 200 899 —105 060 ~ D64) Less than O 6 (0 D4}
1200 034 ( 48 33) 200 36 — 102 (069 - 062) - B
1,200 014020 14 200 _83-31 (061 -058)  Less than 0.3 {0 02
1.200 | o { 0 0 200 79 -87 (048 - 053] | -~

If not within standard valve, check each shding part of the
boost compensator end check whether or not there is any
Starting pomt of fall
= tha load sensmg tmer
2 2| Ending pownt of 16. ADJUST LOAD SENSING TIMER
the load t
EE i aa!  Sensing fimer (al Adwst the startng and ending points of the load
E E sensing timer with the GOVERNDR SHAFT
£c ) {2L-T)
(dls speed side Maximurm spead Apply O 48 kgrem? 16 8 psi, 47 kPal of pressure to
Adjusting lever positon rﬁicg: the boost compensator
CED o) Measure the injection volume
O
w . No of
— Adusting
< : Iterm Fump rom MeasUnmg
5 lever posiion strokas
% —
= L 1,200 200
= L _ Maamum _
© 2L | speed side 1,200 200
% |, ' 2L-T 1,760 200
— FLInZ3d "

{dl  Slowly move the adpesting lever from the maximum
speed side to the idle speed side, and secura It at the
paint where the purnp innar prassure begins to drop

Maasure the injection volume at the drog pomt

el
“ - Mo of
m >r . _;.555;;:;?, [temn Pump rpm | maasunng hue;;u?guvﬁﬁme
—;Trhg__i.ﬁr%' = strokes
TR h! - |I
1 LA _;_:rh, o L 1,200 200 Measured valie al step
N S EE-E;E; - [} P 1 4 40 03l
2L 1,200 200 | Tusud
P 2L-T 1,780 200
e Lo . .
ooF T . - If the injeclion volume 15 not within standard, adjust by
L . f - turning the GOVERNOR SHAFT and perform the measure-
A ua'- . f/ - - ment (step D) until it 15 within standard
RS il T
Ly T —=. NOTE Cne-half turn of the governgr shaft will alter the

L injection velume by 3 cc (02 cu in} WWwW crutsercult com

[LST0
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FUEL SYSTEM — Injection Pump

FUCZEE
FLOZE3

BUOZS 3

ProCarManuals.com

S

1A
__,'i—-ldle Spesd

Adjusting Socrew

e =T

J
i
LS, et

ie)

Check the anding point injection volume by slowly
moving the adjusting lever from the maxumum speed
side to the dle speed side, and secure 1t at the paint
whera the pump inner pressure stops dropping

I_ Mo of | |
[tem Fump rpm | maasuntig njgction valuma
strokes cc fou i)
28 - 20
B2 —-66
ZL 1,200 200 (038 ~ 040} |
F3-77
ZL-T 1,?5{] | 200 |:045 _ {] 4—”
i) Check the timer piston fluctuathon when the adjust-
ing lever is movad from the maximum speed side to
the idle speed side
| L Timer piston fluctuation
Itemn Pump rpm mm in.)
L I woHAC| 1.200 | 1.2-1610047 — 063! |
ZL h‘ﬂ’ HAC 1,200 08-1210031 - 0047]
217 1,750 1.2 - 1.6 0047 — 0063
lg) Check the protrusion of the governor shaft
Protrusion: 1.0 — 2.0 mm {0.038 — 0.079 in)

17. ADJUST IDLE SPEED

ADJUSTING SCREW

Adjust the injection volume with the IDLE SPEED

I_ LT ||m:?ﬁ?J
. Mo of YVaraton |
llem Adjusting Pump rpm | measuring Injection valume |}, Remarks
lever angle strokes ec e i | oo toy ind
1 -2
L Mimug 140 = 240°  — -
E2E 200 Less than 03 {002 | - | Check

F-“H -

www cruisercult com
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FUEL SYSTEM — Injection Pump Fu-a5
Cont'd
Ad I Ng of | Varnation
Itam Justing | Pump tom | measunng | MeEhan wolume o Remarks
laver angle strohes ce fcu in) ot fou il
i 14-23 | 034 |
350 200 _ Adpist
MT,ex LX ' Minus 126 — 22.5° - 608 -014) 0ozn | 7
2R 200 Less than 0 3 10 02) - Check
2 v
A=13-23 034 .
400 200 (008 — O 14} g.021)  Adiust
AT B LX fMirusg 135 - 21 5° 3756 200 A add 036 0022 - Chack
A subt 07 -1.7
475 200 e o - Check
T TA=14-24 034
a0 200 lbos —015) | ipoz1y | Adust
21T Minus 135 — 21 §° 375 200 AA a;ld o 3; ?{G D?]?: - Chechk .
525 200 |"*Goa- 010 - Chock
, 650 200 Less than O 4 ECI_E:I__ I Theck
18. ILX]
u o <1 ADJUST COLD STARTING SYSTEM
—|—— Woodruff {a} Remove the overflow screw and check the fuel tem- '

7=l
[ Ve
. \;;:H;E:E;:?:;I‘-

ruoir2

UERE]

A, E
—2 P £
= ? : o
1
I m £33
— W s
[
Hy [ 21
/ [ ity & o . o
/ - E 20 30 40
Timer Adjusting = Fuel Termperature {*C)
Scraw GG

peraiure in the fuel pump.
Fuel temperature: 15 — 35°C {59 — 85°F)

bl Set the woodruff key on the pump drive shaft 1n a :
vertical or harizontal pasition

i} Set the scale of the tmer measuring device ta zero.

{d}  Check the adjusting lever apening angle and cansider
this angle as zero

te} Remove the metal plate put between the cold starting
lever and thermo wax

{f}  Tarque the cold starting lever clockwise to apprax
50 kg-cm 143 in.-lb, 4.9 Nm) and keep the lever |
tghtened for about 10 seconds. Then release the |
torgue. ;

fg) Measure the timer piston stroke

It not within specification, adjust with the hmer adjusting
Sorew

MOTE: Screw in for stroke decrease

www cruisercult com
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FU-46

FUEL S¥YSTEM — Injection Fump

FACkay It

< FLITZ Y

ProCarManuals.com

PG, Y

18,

20,

[2K.-T]
ADJUST FAST IDLE

Measure the clearance between the adjusting lever and
idle speed adjusting scraw

Fuel temperature Clearance
20°C | BB B mm (024 m}
50°C {122°F) | O mm 0 m)

POST ADJUSTMENT CHECK

fal Check that mjection stops when the fuel cut solenoid
harness 15 removed

Purnp revolufion: 190 rpm

b} Check the idle adjusting lever movement.

Itanm |:f:2$?;;?a
L 30 — 36"
2L AT & LX70 | s1i-m1T
2L | 2L M/T & LXT1 43 _ 49°
2L-T | ex LS Hong Kong & Singapore
LS Hong ¥Kong & Singapors 40 - 46"

www cruisercult com
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FUEL SYSTEM — Imjection Pump Fi)-47

| INSTALLATION OF INJECTION PUMP
‘ N - {See page FU-13)

B e, 7 1, INSTALL INJECTION PUMP
; | fal Ahgn the injectton pump pened lines on the injection
\y STl purmp and ol pump body
: 4 (b) Install and torgue the two nuts helding the injecthon
pump to the ol pump body
Torgue: 210 kg-cm {15 #t-lb, 21 N-m)

Fuipi L

tc}  Install the pump stay with the four bolts. Torgue the
bolts

Tarque: 185 kg-cm (13 fi-1b, 18 N-m)

2. INSTALL INJECTION FPUMP DRIVE PULLEY
{See page EM-26}

3. INSTALL TIMING BELT
{See steps 6 to 16 on pages EM-26 to 30)

FIki1aY4

4. INSTALL FUEL OUTLET PIPE

Install new gaskets and the outlet pipe with the union bodt
Torque the umon bolt

Torque 230 kg-em {17 ft-lb, 23 N'm)

5. INSTALL FUEL INLET PIPE

Install new gaskets and the inlet pipe with the union nut.
Torgue the umion nut

Torgue: 230 kg-cm (17 ft-1b, 23 N-m)

runtsg

—ProCarManuatscom

ol
- . INSTALL FOUR INJECTION PIPES
o W o {See page FU-12)
i Yot '\I.T
- . i/if . ?_;l_ ! quEE‘:;,'; 7. [2L—T]
,SQJJ?.‘;{”-?J'\ Tl INSTALL ACCELERATOR LINK
- L - LV TR b=t
ARS-L }X VR e T
S R ST 8 [Lx]
4 :‘; by, , N COMNNECT NG 1 AND NQ. 2 WATER BY-PASS
b N o HOSES
~ FucidT

8. INSTALL ACCELERATOR COMNECTING RQD

! 10. COMNECT FUEL HOSES TO INLET AND QUTLET
| FUEL PIPES

| 11. CONNECT FUEL CUT SOLENGID CONNECTOR
12, CONNECT PICKUP SENSOR COMMECTOR

13. [2L-T] www cruisercult com

CONNECT BOOST COMPENSATOR HOS

14. [LX]
FILL WITH COOLANT

@the_cruiser_cult
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CO-1

COOLING SYSTEM

TROUBLESHOOTING ...........0ciivinins

CHECK AND REPLACEMENT OF

ENGINE COOLANT ......... . viivrrainas
WATERPUMP ... iviirarriaianinninaas
THERMOSTAT .. ... ... .. iviiina. .
BADIATOR ... . i iivinninranrnnsnnianss

www cruisercult com
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cn-2 COOLING SYSTEM - Troubleshoaoting
TROUBLESHOOTING
Problem Possikle cause Aemedy Page

Engine overheats Fan belt loose or ussing Adyusi or raplace balt CH-5
Durt, ieaves or insects on radalor or Clean radialor or condenser Cco-8
condenser
Hnses, water pump, thermastal housing, Reparr as necessary
radiator, heatar, core plugs or head gasket
leakage
Thermaostat faulty Check thermostal co-7
Injectern timing retarded Sat uming ERd-15
Fluid coupling faulty Replace flund couplmg
Radiator hose plugged or rotted Raplace hosa
Water pump Taulty Replace water pump Cco-4
Fadiatar plugged or gap faulty Check radator co-8
Cylinder head or block cracked or plugged Repawr az nacessary |

NOTE The thermostat on the L, 2k and 2L-T engines s equipped wath a by-pass valve Therefore, If the
engne tends to overheat, removal of the thermostat would have an adverse effect, causing a lowenng coal-

ing efficiancy

www cruisercult com
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COOQLING SYSTERM — Chack and Replacernant of Engine Coplant CO-3

Cox g

CHECK AND REPLACEMENT OF
ENGINE COOLANT

1.

CHECK ENGINE COOLANT LEVEL AT RESERVE TANK

The coqlant level should be betwsen the “LOW™ and
“FULL™ hnes

If low, check for leaks and add coclant up to the “FULL"
ling

CHECK ENGINE COOLANT QUALITY

Thera should not be any excessive rust deposils or scales
argund the radator cap or radiater filler hole, and the cog-
lant should be free from il

if excessivaly dirty, replace the coolant

REPLACE ENGINE COOLANT
{a} Remove the radiator cap.

(b} Dran the coolant from radiator and engine dran
cocks (Engine drain cock is at left rear of engine
block )

ig}  Close the drain cocks

Torque (Engine drain cocl):
300 kg-cm (22 ft-lb, 29 N-m}

{dl  Fill the systemn with coolant

Use a good brand of elhylene-gltycol base coolant,
rmexed according to the manufacturer's dirgctrons

Capacity (w/ Heater):
LF, LH, LN
10.6 liters (11.2 US gts, 9.3 Imp.gts)
LS 8.8 liters (9.3 US gts, 7.7 imp.qts]
LX 9.0 liters {9.5 US gts, 8.0 imp qts)
LY 9.7 liters (10.32 US qts, 8.5 Imp.qts)

{e} Instali the radiator cap
{f} Start the engine and check for leaks
i} Recheck the coolant lewvel and refil! as necessary

www cruisercult com
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Cco-4 COOLING SYSTEM — Water Pump

WATER PUMP
COMPONENTS
LF "
Gasket S
FES@?CH Water Pump [Pﬁ\
s
re ¥ 2Tl R g
\jWatar Pump Pulley '
Crive Belt Flud Coupling

# Gasket
Pulley Seat
Fan ’m‘m Timing Belt Covar
Crankshaft Puiley
kg-cm (ft-lh, Nmi|  Specified torgue
% ' Mon-reusable part CaneaD

REMOVAL OF WATER PUMP

1. DPRAIN COOLANT

Open the radiator and engine drain cocks, and allow the
cooglant to dramn mto a swiable contamsr

2. REMOVE DRIVE BELTS

) 3. [ex LF]
TTa REMOVE FLUID COUPLING AND WATER PUMP
(’"ﬂ___:_) "““m__( [ PULLEY WITH FAN
- L&HIE:-::_:_-._-‘ \Iji Remove the four nuts mountng the flud coupling and
7o '?;__—é:__i,:;ﬂ ¢ . pulley, and remove the fluid coupling and pulley with the
- . e, = e
\lll S i T_;’_\ . fan.
i B S)‘\\ ; 5‘\\\\"_ R (LF] rsgrcult com
. L:____'f“T '_’T: Y REMOQVE FAN SPACER AND WATER PUMP
f— T — T T WITH FAN
conesd Remave the four nuts mounting the spacer and p

remove the spacer and pulley with the fan @the. cruiser_cult
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COODLING SYSTEM — Water Pump C0-B

La0cs]

.f/:ﬁ:&v R
~, L
e\
' MR g
. =
S
il T
- p_d | —_ (LA
.
LG
L 1
! |
I L S
|"L"' Wi, 1
| L L
[ (FEETH)

55T

CO0acs?

d,

5.

6.

REMOVE TIPMING BELT COVER
{See steps 1 to 4 on pages EM-20 and 2T}

REMOVE TIMING BELT TENSION SPRING

REMOVE WATER PLUMP

Remova the six bolts, spring bracket, water purmp and
gasket

INSPECTION AND REPAIR WATER PUMP

1.

2.

INSPECT WATER PUNMP BEARING

Check that the water pump beanng operation 1s not reugh
Or NoIsy

It necessary, replace the water pump

IF NECESSARY, REPLACE PULLEY SEAT
(a) Using SST, press out the pulley seat
SST 08236-00101

) Wsing S5T, press i a naw pulley seat to specified
geat height

SST 09236-00101

Seat height:
LF 66 mm {2.60 in.}
ex. LF 77 mm (3.03 in]

www cruisercult com
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COOLING SYSTEM — Water Pump

INSTALLATION OF WATER PUMP
iSee page CO-4)
I 1. INSTALL WATER PUMP

Install 8 mew gasket, the water pump and spnng bracket
| wirth the si% bolts Torque the bolts.

Torque 195 kg-cm (14 fi-1b, 19 N'm]

-;,uuusaJ

2. INSTALL TINMING BELT TENSION SPRING

3. INSTALL TIMING BELT COVER
[See steps 13, 14 on pages EM-29, 30

ProCarManuals.com

4. [ex.LFl]
_ T INSTALL WATER PUMP PULLEY AND FLUID

D T COUPLING WITH FAN

" :_,\fﬂ,ﬁ":__:_;:% Shq Install the pulley, fluid coupling and fan with the four nuts

P Rl

hd r«g’é' =0 T +{LF]

NN e NN INSTALL WATER PUMP PULLEY AND FAN SPACER
- A% i _"ul WITH FAN

Z___'lgf':: ____:;;1 _—;\x — Install the pulley, spacer and fan with the four nuts.

COCChe

5. |INSTALL DRIVE BELTS |See page EM-30}
6. FILL ENGINE WITH COOLANT iSee page CO-3)

7. START ENGINE AND CHECK FOR LEAKS

www cruisercult com
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COOLING 5YSTYEM — Thermostat co-7
THERMOSTAT
REMOVAL OF THERMOSTAT
! " i i |
“\\ \{:' . 1. DRAIN ENGINE COOLANT (See page CO-3)

v Ry 2. DISCONNECT RADIATOR INLET HOSE FROM WATER ‘
1,;%_111: . OUTLET |
AN |

_"'/ ! '

- /; I
LOOUSS |

3. REMOVE WATER OQUTLET
Remave the three bolts, water cuilel and gasket

4. REMOVE THERMOSTAT

Co0csq

ProCarManuals.com

INSPECTION OF THERMOSTAT '
MOTE  The thermostat 1s numbered with the valve open-
ing termpearature.

{2} Immerse the thermostat in water and heat the water :
gradually

(bl Check the valve opening termperature and the valve
[rft.

If the valve operning temperature and valve it are not '
within the following specifications, replace the ther-
mostat

Valve apening temperature: 86 — 950°C
(187 — 194°F} '

Valve lifi:
More than 8 mm (0.31 in.) at 100°C {212°F}

{c} Check that the valve sprning ig trght when the ther-

mostat 15 fully closed
If not clased, replace the thermostat

www cruisercult com
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COOLING SYSTEM — Thermostat, Radiator

OG0

Coo0s0

ProCarManuals.co

Radiator Cap

INSTALLATION OF THERMOSTAT
1. PLACE THERMOSTAT IN WATER OUTLET

2. INSTALL WATER QUTLET

Install a new gasket and the water outlet with the three
bolts. Tarque the bolts

Torque: 195 kg-cm [14 ft-1b, 19 N'm!

COMNMECT RADIATOR INLET HOSE
4. FILL ENGINE WITH COOLANT (Sees page CO-3]
5. START ENGINE AND CHECK FOR LEAKS

RADIATOR
CLEANING OF RADIATOR

Using water or a steam cleaner, remove any mud or dirt
from the radiator core

CAUTION: If using a high pressure type cleaner, be
careful not to defarm the fins of the radiator caore. If
the cleaner nozzle pressure is 30 — 35 kg/cmé (427 —
498 psi, 2,942 - 3,432 kPal, keep a distance of at
least 40 — 50 c¢m {15.75 — 19.69 in.) between the
radiator caore and cleaner nozzle.

INSPECT!ION OF RADIATOR

1. CHECK RADIATOR CAP

Using a radhator cap tester, pumg the tester until the rehief
valve opens. Check that the valve opens hetween 0 75 kg’
cm? {10 7 psi, 74 kPal and 1.05 kg/cm®* {149 psi, 103
kPaj.

Check that the pressure does not drop rapdly when
prassure on the cap 1s below 0 6 kg/cm? {8 b psi, 59 kPa)

If erther check is net within hmits, replace the cap

2. CHECK COOLING S5YSTEM FOR LEAKS

Attach a radiator cap tester to the radiator, and pump the
tester to 0.9 kgfem’ (128 ps, 88 kPal Check that
pressure does not drop.

If the pressure drops, check for leaks from the hoses,

rachator or water pump K no external leaks are found,
check the heater core, htock and head www cruisercult com
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LuU-1

LUBRICATION SYSTEM

FPage

TROUBLESHOOTING ... ... v iirririinaeran. LuU-2

OIL PRESSURE CHECK ......... ... covnes. LU-2
REPLACEMENT OF ENGINE GIL

AND OIL FILTER ....... . ccciiiiiires vnnn LU-3

DIL PUMP . .. . . i it it e e eeraen s LU-4

OIL COOLER AND RELIEF VALVES ............. LU-8

ProCarManuals.com
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LL-2 LUBRIGCATION SYSTEM — Troubleshoating, Ot Pressure Check
TROUBLESHOOTING
Probiem Possible cause Remedy Page _

0l teakage Cylinder head cylindar blogk or ol pump Repalr 85 necessary
body demaged or cracked
Ol sesl faulty Replace oil seal EM-G3
Gasket faulty Replace gasket L-4

Low ol pressure Ol leakage Repar as necessary
Relef valve faulty Raparr relief valve Lu-g
il pump faulty Repair ¢il pump LU-4
Poor engme ob gquality Raplace angine ol LLF-3
Crankshaft bearing faulty Replace heanng El-50
Connecting red bearing Taulty Replace bearing EM-50
Qul filter elogged Heplace ol filter LU-2

High ol pressure . Rehef valve faulty Reparr 1elief valve LL-8

OIL PRESSURE CHECK

Check the ol for deteriorabion, entry ot water, discolonng

If the ol guality 15 poor. replace it
Use APl grade CC, €O (L, 2L}, CD (2L-T} or better and

MOTE- 8e sure to use CO type for the vehicle with tur-

The ol level shouid be betwaan the “L™ and “F" marks on

If iew, check for leakage and add il up to the “F' mark
REMOVE QIL PRESSURE SWITCH
INSTALL OIL PRESSURE GAUGE

Start the cngine and warm it up to normal operating tern-

et — _wowag_sawse> || 1. CHECK OIL QUALITY
I tow d:D : I I I.I“I.lli ':}-u’ r::
- e 1o | or thinnming
|__,>
L A0 B0 _ét';_ ﬁ_ recommended viscosity oil.
FLML LA - b akiGE S DL IFATED HETOAF KX T 4. Lok o
D 2L 1 cnnaom rewer copanen UL 22 k)
Ll bocharger
2. CHECK OIL LEYEL
. Pressure Gauge
the leval gauge.
3.
4.
B,  START ENGINE
[RNTNR )
peratura
6. MEASURE QIL PRESSURE

Qil pressura:
At idle More than 0.3 kg/cm? {4.3 psi, 29 kPal
At 3,000 rpm 2.5 — 6.0 lkgfcm?
{36 — 85 psi, 245 — 588 kPal

NOTE Check for ol leakage after ranstailng the
pressure switch www cruisercult com
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LUBRICATION SYSTEM — Replacement of Engine O and il Fitter Lu-3

Lurd 4

1

e, 0T

M,

-

-, H'H.\I‘

\.ll‘I |I

&
O
©
w
©
5
-
©
=
| —
©
@)
O
| —
o

LLIQOCE g F

REPLACEMENT OF ENGINE OIL
AND OIL FILTER

1.

DHAIN ENGINE OIL

{2} Remove the ail filler cap

ki Remove the o1l dram plug and drain the oil Inte a con-
taner

REPLACE OIL FILTER

{a} Using 55T remove the qil filter

BS5T 09228-44010
(bl Inspect and clean the cil filter instaliation surface

il Apply clean engine od to the gaskel of a new o filter

i} laghtly screw in the o filter to where you feel resis- |
tance

{e} Then, using S5T, tighten the ol flter an extra 3/4
turn

55T 09228-44010 I

FILL WITH ENGINE OIL |

fal Clean and install the oIl drain plug with a new gasket
Targue the drain plug

Torque: 175 kg-cm (13 ft-lb, 17 N-m}

b} Fill the engine with new ail, APL grade CC, CD L, 2L,
CD {2L-T) or better

Capacity’
Drain and refill—
wio Qil filter change
48 liters |5 1 U5 qts5, 4.2 lmp gts)
wi 0il filter change
5.8 liters (6.1 US gqts, 5.1 Imp.qts)
Dry fill— 6.5 liters (6.9 US gts, 5.7 Imp.qgts]

fe] Install the oil filler cap with the gaskel

START ENGINE AND CHECK FOR LEAKS

RECHECK OIL LEVEL

Recheck tiwe engine ol level and refill as necessary

www cruisercult com
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LU-4 LUBRICATION SYSTEM — il Purmp
OIL PUMP
COMPONENTS
— =
f/“_?‘\u_k___ - E[__ 7 Ty,
f \}{' T )
# Gasghket \\ 'T = ¢
L
O Pump Body f’x o
-~ \1‘. Hx >
Dreven Gear L‘b
Drive Gear I/I \
&
D
¢
XL
4]
E; O Stramer
o
=%
=t Ol Purnp Cowver
3
o # Gazket
AL
[l
Ol Fan
= . ¥ Gasket
@@—Dmm Plug
& HMon-reusable part L

REMOVAL AND DISASSEMBLY OF OIL. PUMFP

NOTE- | raparing the ol pump, the ol pan and oil
strainer should be removed and cleaned

1. REMOVE TIMING BELT
|See steps 1 to 3 and 11 1o 13 on pages EM-20 to 23)

2. REMOVE WATER PUMP (See page CO-5)

DRAIN EFNGINE OIL www cruisercult com
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LUBRICATION SYSTEM — il Pump Lu-B

LJCG2E

| LT

et n
T, T - i)
_rz'f"-\ %r/c' L=
[ ™
VI,

1
:

N L
]

! }%E_\_
" x"]'Q 3
IR

'I'|'|'|l""f \""-. -_-L:r_— -
'I.:‘-:I ‘I' Ei:— 'r’-"\ l
“ y H%'

LLIDDG g

(LRI

4.

REMOVE QIL PAN
Remove the fourteen boits, four nuts, ol pan and gasket.

REMOVE Ol STRAINER
Remave the two bolts, two nuts, ofl strainer and gasket

REMOVE TIMING POINTER FROM OIL PUMP BODY

REMOVE OIL PUMP ASSEMBLY

{#} Check the position of the injecticn period line before
removing the two nuts helding the injecting pump to
the ol pump body

(B Remove the five belts, ol pump assembily and
gasket

DISASSEMBLE OIl. PUMP ASSEMBLY

Hemove the six bolts, all pump cover, dnve and driven
gears from the gl pump bady

www cruisercult com
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1U-6 LUBRICATION SYSTEM — O Pump

PEEEE INSPECTION OF OIL PUMP

1 INSPECT BODY CLEARANCE

Using a feeler gauge, measure the clearance between the
driven gear and bady

Standard clearance: .06 - 0.15 mm
(00024 — 0.0059 in.}
Maximum clearance: .20 mm (0.0079 in}

If the clearance 1s greater than maximum, replace the gear
Luggs ! and:ar body

- 2. INSPECT TIP CLEARANCE

Using a feeler gauge, measure the clearance between both
gear tips and crescenl.

Standard clearance: 315 — 021 mm
_ (0.0059 — 0.0083 in.l
L Maximum clearance: .30 mm {0.0118 in.)

Il the clearance 1s greater than maximum, replace the gear
and or body,

3. INSPECT SIDE CLEARANCE

Using a feeler gauge and flal block, measure the side
clearance as shown.

Standard clearance: 0,03 — 0.09 mm
{0.0012 — 0.0035 in.)
Maximum clearance: 0.15 mm (0 0053 in.)

Il the clearance 1s greater than maxmum, replace the
gears and/or bhody

Lao2ai

ASSEMBLY AND INSTALLATION OF

o e with the marks facing the oit pump cover side.

) - Mark OIL PUMP
(See page LU-4)
\_,/Fﬂ-lzlﬂ\i - 1. ASSEMBLE DiL PUMP ASSEMBLY
I-x\ t kﬂ/ =, -l fal  Put the drive and driven gears inta the o1l pump body
-

- it} install the ol pump cover with the six screws

LJL.LCIlJ

2. INSTALL DIL PUMP ASSEMBLY

B Y ' {al Install a new gasket and the ol pump assembly with
T . - the five bolls Torque the bolts.
! ?.:I:-‘ e S Torgue: 195 lg-cm 114 ft-lb, 19 N-m)}
| I ;|Ih; '\I.ll‘\( Ky U_{"h
e Ay
|I§;"’,L“«¢,.L wh '
,.f

T, [ a° www cruisercult com
.
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LUBRICATION SYSTEM — Qil Pump Lu-7

r , o . {b} Install the two nuts holding the imection pump to the
J* [ Juﬁ—'{ll, Voo olt pump body. Torque the nuts
b [

L A h 1l
L | . -
Injection Pump @ gz 4 o0 20

I} e e Torgue: 210 kg-em {15 ft-lb, 21 Nmn)
Period Line_ AT T{ ;,ﬁ,,:";ﬁ.g . fc} Check the position of the injestion penod line

ro

'?"\ e 0 BT If not correct, adjust the smection period line by tilting the
| 0 e Injection pUMp.
&

s N 3. INSTALL TIMING POINTER

LLns s

4. INSTALL QIL STRAINER

install & new gasket and the ol strainer with the two bolts
and nuts Torque the bolts and nuts.

Torque: 120 kg-cm (9 ft-1b, 12 N-m)

LLDZ8

/ b. INSTALL OIL PAN

(@) Apply seal packing black (Part No 08826-00080) or
equivalent to the oil pump body, cylinder block and
rear oll seal retainer as shown

ProCarManuals.com

{b) Install & new gasket and the oil pan with the fourtean
bolts and four nuts

Torgue:
Bolts B0 kg-cm (69 in.-lb, 8 N-m}
Nuts 175 kg-cm (13 t-1b, 17 N-m)

6 INSTALL WATER PUMP (See page TO-8)

fg/ﬂ 7. INSTALL TIMING BELT
/‘ {Sea steps 1 to 3 and 5 to 16 on pages EM-25 ta 30)

1
L Nhnog e

8. FILL WITH ENGINE QIL {See page LU-3)
9  FILL ENGINE WITH COOLANT {See page CQ-3}
10. START ENGINE AND CHECK FOR LEAKS

www cruisercult com
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LU-8 LUBRICATION SYSTEM — Cil Cooler and Relief Valves

? OIL COOLER AND RELIEF VALVES
COMPONENTS

LX, LN {4WD]
== G Filter Bracket L

Plug—

E
1% .
O /'~ Ol Filter Bracket
5 /
g /
-0 L
C & Gasket  Relef Valve B & .
g Comprassion Sprmg——ﬂ g
& Gasket = — Ol Rilter
% 2
O
O
| —-—
i

Luaoin

& Mon-reusable part

REMOVAL OF OIL COOLER AND RELIEF
VALVE

1. DRAIN ENGINE COOLANT (See page CO-3|
2 REMOVE EXHAUST MANIFOLD (See page EM-33)

3.  REMOVE OIL FILTER {Ses page LU-3}

4. REMOVE TWO RELIEF VALVES
Remove the two plugs, washers, springs and relief valves
NOTE Arrange the cisassembled parts in arder

T il e M

www cruisercult com
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LUBRICATION SYSTEM — Ol Cooler and Relief Walves LU-g9
. 5. REMOVE OIL FILTER ERACKET WITH OIL COOLER
'\ _1:3—51-@5:1‘-'—%1 Remove the eleven bolts, two nuts, oil filter bracket and
A s gaczkel with the ol coaler,
| .'"f g T _ —._Lé

Luooac
6. REMOVE OIL COOLER FROWM OIL FILTER BRACKET
Gy E‘ﬁé};@\ Remove the four nuts, ol cooler and two gaskets :
- '
1-"':"{';'
\\
T 1L
£
o P INSPECTION OF COMPONENTS
q ( =1 —e’ T
% C-jhm i 7 INSPECT RELIEF VALVE
< I N Coat the valve with engine oil and check that it falls
= =Dt 5|_' T '5\ smoacthly into the valve hole by its own weight
= R\j\ /,—r;j =~ ! . If necessary, replace the valve and:or of filter bracket. l
S T = —r b
T N r
O I pommm
____—\mw'i-:' /":*'
e - ) - . __.l-_—:’:/
o = G
T - INSTALLATION OF OIL COOLER AND RELIEF
it ae D =
A SlE= VALVE
\ {See page |U-8)
K 1. INSTALL OIL COOLER TO OIL FILTER BRACKET
K Install two new gaskets and the oil cooler with the four
nuts Torque the nuts
Torgue: 145 kg-cm (10 -k, 14 N-m)
) 1 L0 |
2. INSTALL DIL FILTER BRACKET AND OQIL COOLER
. _,_Q;ﬁ._,%h_ﬁ_ﬁ\ ASSEMBLY
Iﬂf,?‘;l_ } “,.ﬂ'ijs" . Install a new gasket, the ol filter bracket and oil cooler
TR - . I agsembly with the ten bolts and three nuts. Torque the
- %: " "ﬁ:\-"i‘?f]] 2 bolts and nuts
AN EAY
F Ny A Torque: Bolts 195 kg-cm (14 ft-Ib, 19 N-m}
= A Muts 210 kg-cm (15 ft-Ib, 21 N-m}
. 3‘/?! } www cruisercult com
a'..ﬁ"" .
4 Lo
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LU-14

LUBRICATION SYSTEM — Ol Cooler and Relief YWalves

| Luda9

3.

0 N oom R

INSTALL RELIEF VALVES

Install the two relief valves, springs, new gaskels and
plugs. Torgue the plugs

Torque: 370 kg-cm {27 ft-lb, 36 N-m)

INSTALL OIL FILTER (See page LU-3}

INSTALL EXHAUST MANIFOLD (See page EM-47)
FILL ENGINE WITH COOLANT {See page CO-3}
START ENGINE AND CHECK FOR LEAKS

CHECK ENGINE OIL {See step § on page LU-3)

www cruisercult com
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STARTING SYSTEM

Page
PRE-HEATING SYSTEM .. ... ... ' i ivrvnins 5T7-2
TROUBLESHOQOTING ..... .. ... ... coveiu. .. 5T-14
STARTING SYSTEM CIRCUIT . ..... .......... 5T-13
STARTER .. ... i iis tiiis ve minaens 5T-15
STARTER RELAY ........¢c0 i einr inninnas 57-27

ProCarManuals.com
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b

ST-2

STARTING SYSTEM — Prg-heating System

PRE-HEATING SYSTEM
Super Glow Type

[Europe (LH, LX, LN, LJ)]

SYSTEM CIRCUIT

Fusible Link

[P

{=x LM}

Fuzq & FUEEI?”
LH 11
TURAN-GALGE 108 ENGIMNE 1034
IH&1 61 71 L® LH &1, &1, 71
GAUGF 7 B LNIG& i 5A
LN
ENGINE 154 JIGN 754
Starter Switch FNGINF 154
{LM, LX)
AMfch:
¢ST_
AMM 3,
o
{LH, L&
LH}
fc [ d
B
]
EFuse A 2 Fuse B
Fa k! T
i, S, b {LJ)
= =
= E .
2 > 1 2 me] |® 3 al |m 1¢] 8 Slow
2 o = Ofl = 0 Indicator
e é r/ = g =1 % r/ Light
S [+ w
= & % 5 ,
3 4 tz E [ w5 E o g
- i 9 E
% o % a o 4 to Requlator
% z bl Glow Plug S | ™ Termnall
B Current a i
4 Sensor f‘,
! & Winter
é é Temperature
8 5 Sensor
i
Ratiary Glow FPlug I
L 14 T_ % % %_ il

www cruisercul
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100y

procedures [(See pages ER-11, 12)

www cruisercult com
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STARTING SYSTEM — FPra-heating System 8T-3
ex, LX Relattanship Between Water Temperature and timer Duration
(Sec) 160 - T 1Sac)
=140 ——\ i
- L -
= 120 - &
_‘E \\ ff,,.fT Pre-haating Time 5
s 100 + Li] =
= -1 =
S NY 5
o 80 4
- < \\ w
= B0 T AN 5 E
o Light Lighting Time =] ' =
= =
Z 40— . ] 2 £
L | """-n...__h"""'--.._______ E
PR 1
et — Z
= 0 i o
-30-20 10 O 10 20 30 40 503 BO 7O
Watar Temperature {"C) —
LX
Retationship Batween Water Temparatuie end Tirner Duraton
iSec) ——— | —| SELT
“ R0 b —_
= — A —, =
= 80— N - E
% 1640 } T, Pre-heating Time{4 E
E Ao - - E
& 20 2, a o
£ = PFg
= 10 T, . T T =
o 8| Laht Lighting Trme - - 2 ';
=z 3 | . £
) E'-—l -] Y T _—
2 an ' I 1 B |
?If 20 — - - - E_‘b"‘:'——'h__ -
a . T
a —3U-20-10C10 20 3C 40 50 bO 70 O
Water Temperature ("C)
LT 16L
LHY1. LN, LX, LJ INSPECTION OF COMPONENTS -
asg 7 2 Pre-heating Timer
| | LOCATION
| LH 11, Lx, LJ. Under the instrument panel on the
= ke ] passenger swde
oo Equz’ LH 51, 61, 71' Under the instrument panel center
| == — || 1= | = Lin In the left cowl |
3105 4 3
l_ ~Tanag
LHS1, 61, 71 Refer to Dessl Electnical Systam Diagnosis for inspection

(@= |
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ST-4

STARTING SYSTEM — Pre-heatng System

E

Bo. 2 (LH 11}

£

8 —

& [ _.“

s _ _

Q

Q N~§|._a
Ez 3
(a8

MNo. 2 ILM, LX, LY

rF My

U H

No. 1 and No. 2 Glow Plug Relay

LOCATION
LM, LX  On the {eft fender apron in the engine compart-
rment

LH 11,51, 81, 71 (Ng 1} In the engine compartment
an the feft aide

LH B1, 81, 71 iMp. 2} Undar the instrument panel on
the driver's side

LH 11 Ngo 2} Under the instrument panel on the
passenger side.

INSPECT NO. 1 AND NO 2 GLOW PLUG HELAY

fal Using an ohmmeter, check for continuty between
the following terminals.

* F— g Continuity
# B— G No continuity

b} Apply battery voltage between termmals E and g
» B 3 Continuity
If continutty is not as specified, replace the relay

www cruisercult com
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STARTING SYSTEM — Pre-hsating System

5T-5

STOZ1G

LH, LX, L.f

ProCarManuals.com

STOOT

LN

S50

STI0ET

Glow Pilug

INSPECT GLOW PLUG

Using an ohmmeter, check that there is continuity be-
tween the giow plug terrminal and ground

If there is no continuity, replace the glow plua.

NOTE
#® Be carefu! not to damage 1he glow plug pipes as it could
calse an open circuit or shorten ifa of the plugs

® Avoid gelting il and gasoline on the glow plugs when
cleaning

# Dunng inspection, be suré to wipe any ol off the glow
plug terminals and bakelite washer with a dry cloth

& B careful not to apply more than 7 volis to the glow
plug as 1t could cause an open circuit.

Glow Plug Current Sensor

INSPECT GLOW PLUG CURRENT SENSOR

Using an chmmeter, check that there s conhnuity be-
tween the curreni sensor tarminals.

[l there 1z no conbinwity, replace the current sansor

Glow Plug Resistor

INSPECT GLOW PLUG RESISTOR

Using an ohmmeter, check that there is continuity be-
tween the resistor terminals

If there 15 no continuity, replace the resigtor.

www cruisercult com
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ST-6 STARTING SYSTEM — Pre-heating System
| Water Temperature Sensor
K INSPECT WATER TEMPERATURE SENSOR
A Lsing an ohmmeter, check the resistance between the
£ water ternperature sensor terrminals
N If tha resistance 1s not as spacified, replace the water tem-
parature sensor
STXIGE
Water Temperature Sensor Perflormance curve
30
20 N
* \\
=
= 5 \\
Fik]
e 2 N
£ B
ol 2
L)_ i " -
w &
S E O&
>
% W \
03
= 2
© g =
% 1
~ -20 0 20 40 &0 80 100 126
o Temperature {7C} 50068

Main Relay
{See paga CH-20)
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STARTING SYSTEM — Pre-heating System

ST-7

Variahle Delay Type
[General Destinations
(LH, LN, LX, LS}]

SYSTEM CIRCUIT

Starter Switch
LM, LS, LX)

Fu=e &
IH ex higlenzaa

Tl
BT,
O

TLRM GALNGE 1404

LH1 i mboncaia
TUFRM 104
IM THGINE 154
LH51, 61,71 L3
GALIGE 7 5A
Fusez A
LH 11

Lx

iLH11 Indonesm, LS)

(LN}

L

lex LM
j
°l
A
o

CHGIML 184
LHST 31, 71 LN
IGM £ 0 A
LS FMNGINF 154

Fusea B

Glow
Incicator

Fusible Link ILN, LX)

Light

E to Regulator

(L5)
{LM11 ex Indonesial

Mam Relay

Baltery

ProCarManuals.com

Tarminal L

G Glow Plug

Glow Plug Relay

Watar
Tamparatura
Sensor

Pre-heating Timer

ST, 12

LH11

LHE1, 61, 71, LM, LS, LX

Relationship Batween Water Temparature and Timear

Water Temparature (°C)

Relatonshup Between Water Temperature and Timer Duraticen
Duraton iSec] T | |
{Sac] T ;
L ]
I Y < =
g ‘\ t } — ‘é
m 2 Ll f
= =t
8 30 - \
2 E a0} — I, ; I I
g = ' N
o 2 N
g 20 \ % 30 \
LE‘ - —| - \'\ 4 Ny |
o 10 £ 20— \\ !
— ‘-_“———.| 10 | H""‘H
0 45 | | | vcrqlser_ult com
-20 0 20 40 &0 O

=20 0
Water Temperature 1':' ‘
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5T-8 STARTING SYSTEM — Pre-heating Sysatem

INSPECTION OF COMPONENTS
Pre-Heating Timer

LOCATION
LHT3, LS, LX Under the nstrument wans! on the
passengar side

LHE1, 61, ¥1. Undar the instrument pans| center
LM In the left cowl

{at  Turn the starter switch “ON and measure ihe light-
ing time af the glow indwator ight
Glow time at 20°C (68°F]: 9 — 15 seconds

LH 11 (Goc) LH51, E1S, 71, LN, LS, LX
E_. a0 V| T — = Sech
. N : e -
g — 1] £ <
§ 20 \{ x‘ g 20 \\‘
= | — I =
jg m___J \.R‘H ‘_i_"f “:"_ H"‘M..,_:
=] a | | . [ E” {H— : _H_"s'.l
= —20 O 70 4% &0 = —20 0 20 43 BO
YWater Temperature [°C] s1an7e water Temperaturg (*C| aroris
CE:, (bl  Check that there 13 vollage at terminal 1 of tha pre-
O heatng ttmer when the starter swatch 15 turned to
w O
g 3 2 I:l {c)  Turn the starter switch to "START", and then check
= ! that thers 15 no voltage at terminal 1
m acY 'da
% - =flen
Q. LA
o g8 7 8 8
D- 570277
Glow Plug Relay
LOCATION
LH1T1 Under the instrument pansl on the
passanger side
LHE1 81, 1 Under the instrument panel center
LM, LS, Lx On the |eft fender apron |n the engine
compartment
LH11%, LN, LS, LX 5 INSPECT GLOW PLUG RELAY
fal Using an ohmmeter, check for sontinuity between
@ the followmng larminals:
5 * E+— g Continuity

s B~ G Nocontinuity
bl Apply battery voltage between terminals E and g

®* B —~ G Continuity Www cruisercult com

If continuity 15 not as specified, replace the relay

ETadn2
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STARTING SYSTEM — Fre-heating System &T-9
LH51, 61, 11
S I W X
BE— —
: Eﬂ@%ﬂ‘
:
< 7
a
STOAT0
Glow Plug

{See page ST-5)

Water Temperature Sensor
{See page 5T-6)

Main Relay
iSee page CH-20}

ProCarManuals.com
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STARTING SYSTEM — FPre-heating System

i

ProCarManuals.com

Fixed Delay Type (LY)
SYSTEM CIRCUIT

Starter Switch

AyCG

2 GlLOW Fuse BA

7053

B
Giow | vO 4 .
Flug \
Rela
Fusible ey 5 Glaw
L ink @ Indhicator
G E Light
2
E B
—
I Glow Plug &
T 4 B
' &
i Battery @
= SR :
a7 LI
5 INSPECTION OF COMPONENTS
—h Pre-Heating Timer
o ] '] )
=t = LOCATION Under the instrumenl panel on the
SR passenger side
E & INSPECT PRE-HEATING TIMER

tal  Turn the starter switch to "G and measure the Iight-
ing time of the glow ndicater ight

Glaw time at —25 — 80°C (—13 — 140°F).
15 — 19.5 seconds

bl Check that there 18 vollage at terminal 5 of the pre-

heating ttmer when the starter switch 1s turned to
ey

www cruisercult com
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STARTING SYSTEM — Pre-heating System 5T-11

i (v}

Glow Plug Relay
LOCATION  On the windshigld wiper motar bracket
INSPECT GLOW PLUG RELAY

fa}  Using an ohmmeter, check for contnuity between
tha followang terminals

*E—g Continuity
*«B— G Mo continuity

{b)  Apply battery voltage between terminals € and g
«B— G Continuity

www cruisercult com
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STARTING SYSTEM — Pre-heating System

5T-12
Manual Type (LF)
SYSTEM CIRCUIT
Startar Swath TAIL-STOP
Y HORN-ROOM
f Fuse 154
- o
3T
T— Glow Plug
B 213 Swich
Glow
Plug ‘: g g
Relay
el G E
| Battery
—_— Glow Plug
- <% -} ‘
o = - = = = = .
INSPECTION OF COMPONENTS
Glow Plug Switch
INSPECT GLOW PLUG SWITCH
Check for contmuity between terminals
—— I
—____ Termmnal
| Switch postien T . d
OFF
LTuget DN O_ _i—'::l

If continwity 1s not as specified, replace the switch

www cruisercult com
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STARTING SYSTEM — Pre-heating Systemn ST-13
Glow Plug Relay
LOCATION  On the ieft fender apren i the engine com-
partrent.
INSPECT GLOW PLUG RELAY
(al Using an chmmeter, check for continuty between
the following terrminals
=E-—qg Cantinuity
STUUAS . E - St
Paositive (+] test probe to termmal 5t
Negative (=) test probe to terminal E
Continuity
Positive [+ test probe to terminal E
Megative (—) test probe to terminal St
Mo continwity
*B— G Mo continuity
b} Apply battery voltage between terminals £ and g
s B— 0 Contmuity
= (&} Apply battery voltage between terminals E and St
8 "B~ G
k%) Battery positive {+} terrminal to terminal St
g Battery negative {—) terminal to terminal E
% Continuity
= If continuity is not as specified, replace the relay
| —
[3v]
@)
O
| —-—
o

www cruisercult com
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§T-14 STARTING SYSTEM — Troubleshooting, Starting Systemn Circuit

TROUBLESHOOTING

Proolem Possible cause Remedy Page
Engine will not crank Battery charge ow Check battery specific gravity CH-5
Charge or replace batfery
Battery cables (oose, cerroded or warn Reparr or replace cabies
Fusiole fink blown Replace fusmble ink
Starter relay faulty Check relay ST-27
Starter faulty Repair starler 5T-15
Starter swiich faulty Replace starter switch
Engme cranks slowly Baltary charge low Check battery specific gravity CH-B
Charga or replace battery
Battery cables loose, corroded of Worn Ropair or replace cabliés
Starter faulty Repalr starter 5T-15
Starter contnues to Starter faulty Rapair starter ST-15
run Starter switch faulty Replece starter switch
Short In wikng Repair wirng
£ Starier spins - engune Pinion gear testh broken or faulty starter Reparr stanar 5T-15
O wall not grank Flywhesl teeth broken Replace flywhesl
o
)
© STARTING SYSTEM CIRCUIT
>
-
3]
E Al LF, LH,
— LM, LY Meutral Start Swiich {AT)
8 AM, LS, LX
ST LF, LY
| rt teh
e ST-| LH, LN. Starter Sl
al LG, LX ?ﬁ ur
5Tnr&l
E B St
iy
—
< = Startar Ralay \ %
»
& l MQ E
Terraunal 30 Terminal b3
=
| Batfery
—_
—
— wiyw cruisercult com
- Starier %V—

N/
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STARTING SYSTEM — Starter gT-15

STARTER
COMPONENTS

[2.0 KW Typel Stesl Ball

Retarn Spring
fagnetic Switch Assembly

Startar Houzing with
Chitch Aszsembly

Bearing
Pimion Geat
‘ T _ldle Gear

§ -
{,_rj Brush Spring
S
% Brush Halder
I Beann
% | Armaiure ‘
8 Bearing
O Starter Cluleh Assembly
N [2 5 kW Typel 1
o Ype Steel Ball | A
Return Spring : rjﬁ"d_ - /2\ mﬂﬂ:ﬂm
Magnetic Switch Assembly T . :
g Pt
J b - f A

Idle Gear  Baaring |
|~ Plate Washar ___ Starter Hausing

—
l.ock Washer ~
Erush Sprng .

H'-\.

Brush

End GGuErl
% U-Ring T, — A
L o Nk e

Felt Seal
Bearing

| *’T
= Almaiure
il \i’ —-«L‘b—b‘j Bearing www cruisercultlcom

Field Frarne ?’
# HNan-reusable part Brush Hulder -_
A
@the_cruiser_cult




STARTING S¥YSTEM — Starter

PraCarManuals.c

Sronas

Steel Ball
Return quanrngl7

%—@ Starter Huusmg with

BOannd  r 1ehy Assem by

Ila Gaar Pimon Gear

oT A8

Sr00Ac

DISASSEMBLY OF STARTER
{See page ST-15)

1.

REMOVE FIELD FRAME WITH ARMATURE FROM
MAGNETIC SWITCH
[2.0 kKW TYPE]

(al Remove the nut Disconnact the lead wire frem the
magnetic switch termimnal

it Remove the two bolts, plate washers and O-rings
Fuli cut Lhe field frame with the armature

e} Remove the O-ning from the field frame

[2 5 k¥ TYPE]

{a} Remove the nut and spring washer Disconnect the
tead wire from the magnetic switch terminal

Bl Remave the two through bolts, plate washers and O-
nngs Pull out the field frame with the armature

{c} Rermove the felt seal and lock plate

[2.0 kW TYPE]

REMOVE STARTER HOUSING, 'DLE GEAR AND
PINION GEAR WITH CLUTCH ASSEMBLY FROM
MAGNETIC SWITCH ASSEMBLY

fal Remove the fwo SCrews.

(o} Remowe the following parts
{11 Starter housing with clutch assembly
(2} Return spring
{3) Idle gear I
{4) Bearing
{3} Pinton gear

[2.5 kW TYPE]

REMOVE STARTER HOUSING, STARTER CLUTCH
ASSEMBLY AND IDLE GEAR FROM MAGNETIC
SWITCH ASSEMBLY

lal Remowve the three screws

www cruisercult com
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STARTING SYSTEM — Starter ST-17

Retum Spring ‘
Sieel Ball -

r “~ldie Gear

Starter Housing

Starier Cletch Assembly (T\
e oo

"_;?‘.) |

?Mﬁ

"~

Plate Yasher Bearing

STAT

hMeagnete Finger

sroocg

ST 139

S0

17058

B,

(b} Remove the following parts

(1}
(2}
(3
[
(5]
(6}

Starter housing
Clutch assembly
Heturn spring
Plate washer
dle gear
Bearing

REMOVE STEEL BALL

Using a magnetic finger, removea the steel ball from the
tlutch shaft hole

AEMOVE BRUSHES AND BRUSH HOLDER
[2.0 kW TYPE]

{al Using a screwdniver, hold the brush spnng back and
remaove the brush from tha brush holder Remove the |
four brushes :

|

it} Pull the brush holder off the field frame.

[2 5 kW TYPE]

{a} Ramowve the two screws and end cover

{h)  Using a screwdriver, hold the brush spring back, and
remowe the brush from the brush holder Remove the
four brushes

el Pull the brush holder off the field frame

REMOVE ARMATURE FROM FIELD FRAME

www cruisercult com
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5T-18

STARTING SYSTEM — Siarter

- Cont

| ontinuity o

4’_\;‘%{\\

","'1.

\,
\ |
t

“1\ Mo Conlinuity cTion
Sl

ETA1A

L ILLAD

INSPECTION OF STARTER
Armature Coil

1.

INSPECT COMMUTATOR FOR OPEN CIRCUTT

Using an ohmmeter, check that there 15 continuity be-
tween the segments of the commutator

If there 12 no continuity, replace the armature.

INSPECT COMMUTATOR FOR GROUND

Using an ohmmeter, check that there 15 no continuity be-
tween the commutator and armature coil core.

If there iz continuity, replace the armature

Commutator

1.

INSPECT COMMUTATOR FOR DIRT AND BURNS

if the surface 1s dirty or burnt, correct with sandpaper (Mo
400} or a lathe

INSPECT COMMUTATOR CIRCLE RUNDUT
Maximum circle runout® .05 mm (0.0020 in.}

if the circle runout 1s greater than maximuam, correct with a
iathe

INSPECT DIAMETER OF COMMUTATOR

Standard diameter:
2.0 kW type 35 mm (1.38 in)
2.5 kW type 36 mm {1.42 in.

Minimum diameter:
2.0 KW type 34 mm {1.34 in.)
2.5 kW type 35 mm {1.38 n.]

If the diameter of the commutator is less than mimimuam,
replace the armature.

INSPECT UNIDERCUT DEPTH

Check that the undercut depths clean and free of foreign
particles Smoothen cut the edge

Standard undercut depth: 07 — 0.9 mm
{0,028 — 0.035 in.}

Minimum undercut depth: ¢ 2 mm {0,008 in.

If the undercut depth 15 l655 {han the mimmum, GRUFreult com
wilh 8 hacksaw Plade
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STARTING SYSTEM — Starter 5T-19

- Field Coil

1. INSPECT FIELD COIL FOR DPEN CIRCUIT

Using an chmmeter, check that there 15 cantinuity be-
- tween the lead wire and field coil brush lead

If there 15 na continuity, replace the field coil.

aTC2IE

2. INSPECT FIELD COIL FOR GROUND

Using an chmmetar, check that there iz no continuily be-
tweaen the lead wire and freld Frame

If there is conlinuity, repair or replace the field coil

I Mo Continuity

270019
E
o Brushes
f._fj INSPECT BRUSH LENGTH
g Standard length:
% : 2.0kW type 15.0 — 15.5 mm {0.591 — 0.610 in.)
= - 2.6 kW type 20.5— 21.0 mm (0.807 — 0.827 1n)
= A Minimum length:
S '\ 2.0 kW type 9.5 mm (0.374 in)
O 2.5 kW type 13.0 mm (0.512 1n}
o 5T00 T Mo It the length 1S less than mintmurm, replace the field framea
and/ar brush holder
U Brush Springs
" INSPECT BRUSH SPRING LOAD

NOTE Take the pull scale reading at the very instant the
brush spring separates from the brush

Spring installed load:
2.0 kW type 27— 3.3 kg
60~ 7.3 Ib, 26 — 32 N}

2.5 kW type 3.2 — 4.0 kg
I i7.1 — 88 1b, 31 — 38 N)

Brush Holder

INSPECT INSULATION OF BRUSH HOLDER

Using an ohmmeter, check that there 1s no continuity be-
tween the positive and negative brush holders.

If there 15 continuity, repair or replace the brush hoider

www cruisercult com
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ST-20

STARTING SYSTEM — Starter

STHIZD

ST

ProCarManuals. com

Eionm
Campressan Spring Stap ¢ i
T |
=T Tl
i ﬁ et @' &
[554 ::?
kN \_%'
Ty
e, /I Flnlan Car
o |
Etel Shadl Qaarive] Aotgnter
| D iprwessdon Dt I/J\
AN
I | '{%.-;
|_ ﬂ W I{KE'Q_%-’JJ Snrh oy Rt o

Prarlar Cloi b ETOSA2

51032

Clutch and Gears

1

INSPECT GEAR TEETH

Check the gear teeth on the pinion gear, dler gear and
cluteh assembly for wear or damage. Replace if damaged
It damaged, aiso chack the flywheel ring gear for wear ar
damage

INSPECT CLUTCH

Ratate the pimion gear clockwise and check that it turns
freely. Try to rotate the pimon gear counterclockwise and
check that it locks.

If necessary, replace the clutch assembly

[2.0 kW TYPE]
IF NECESSARY, REPLACE CLUTCH ASSEMBLY

{al Push down the pimon gear and, using a plashc ham-
mer, tap in the stop collar.

(b}  Using a screwdriver, pry out the snap ring

fe]  Remmove the following parts from the starter housing
{1} Stop collar
{2} Pimon gear
{3} Compression spring
(4} Spring retainer
{5} Bearing retainer
(B8} Starter clutch
{7} Compression spring
(81 Clutch shaft

{di Assemble tha clutch shaft compression spring,
starter clutch, hearing retaner and spring retainer,
and |nstall them to the starter housing.

(&} Install the compression spring, pinon gear and stop

collar.

(fl  Push down the piman gear and, using snap ring
phiers, install the snap nng

www cruisercult com
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STARTING SYSTEM — Starter ST-21

STI036

STO041

ST 2

21043

{g} Using pliers, compress the snap ring Make sure that
the snap ring fits correctly.

(W Using a plastic hammar, tap the clutch shaft and
install the stop collar onto the snap ring

Bearings

1.

INSPECT BEARINGS
Turn each beanng by hand while pushing imward

If resistance 15 felt or if the bearng sticks, raplace the
bearng

IF NECESSARY, REPLACE BEARINGS

fal  Using SS5T, remove the bearng from the armature
shaft

bt Using SST, remove the other bearing from the
opposite side.

S5T 08286-45011

{¢d  Using a press, install the bsanngs onto the shaft

www cruisercult com
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S5T-22

STARTING SYSTEM — Starter

Sro11

S1ucas

Magnetic Switch

1. PERFORM PULL-IN COIL OPEN CIRCUIT TEST

Uzsing an ohmmeter, check that thera 1s continuity be-
tween terminals 50 and C.

if there 15 no continuity, replace the magnetic switch

2. PERFORM HOLD-IN COIL QPEN CIRCUIT TEST

Using an chmmeter, check that there is continuty he-
tween terminal 50 and the switch body

If there 1z no comtinuity, replace the magnetic switch

ASSEMBLY OF STARTER
{See page ST-15)

NOTE Use No 50 Denso grease to lubncate the bear-
ings and gears when assembling the starter
1. PLACE ARMATAWRE INTO FIELD FRAME

Apply grease to the armature bearngs and insert the
armature nto the field frame

2. INSTALL BRUSH HOLDER AND BRUSHES

[2.0 kW TYPE]

la} Place the brush holder on tha armature shaft and
align ths tab of the holder with the notch of the field
Frame

b} Using a screwdrniver, hald the brush spring hack, and
instatl the krush into the brush holder Install the four
brushes

NOTE Make sure that the positive lead wires are not
groaunded.

www cruisercult com
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STARTING SYSTEM — Starter 5T.23

[2.B5 kW TYPE]
lal  Place the brush holder on the armature shaft

fhl  Using o screwdriver, hodd the brush spring back and
install the bruzh mta the brush holder Install the four
brushes.

MOTE. Check that the postive lead wires are not
grounded

ollid.

{e) Install the and cover with the two screws

=TuLli

3. INSERT STEEL BALL INTO CLUTCH SHAFT HOLE

Apply grease to the ball and insert it intg the clutch shaft
hola

ProCarManuals.com

ITC0aa

4. [20 KW TYPE]

i Py INSTALL IDLE GEAR, BEARING, PINION GEAR AND
féﬂ; e T RETURN SPRING TO STARTER HOUSING AND
—@:ﬁ BN 9_:? e MAGNETIC SWITCH ASSEMBLY
I'| I I- * T : _,::5h
7 BN ook
A R

Ve T .

! A
.

L |

=To0ad 70094

[2.6 ¥W TYPE]
INSTALL RETURN SPRING, STARTER HOUSING,
Y PLATE WASHER. IDLE GEAR AND BEARING TO
' MAGNETIC SWITCH ASSEMELY '

www cruisercult com

— - AR T

@the_cruiser_cult




5T-24 STARTING SYSTEM — Starter
. 5. INSTALL STARTER HOUSING
Fl, [2.0 kW TYPE]
[y

Install the starter housing to the magnetic switch assem-
bly with the two screws

STOOET

[2.5 kW TYPE]

Install tha starter housing to the magnetic switch assem-
bly wiih the three screws

STZ0ED

ProCarManuals.c

6. INSTALL FIELD FRAME WITH ARMATURE IN

o | MAGNETIC SWITCH
f [2.0 kKW TYPE]
L ;3" [
iy (7 [ fal Place the O-ring on the field frame
» |
1 | 1
L PR
' LTO1GL
(k)  Align the bolt anchor of the fisld frame with the mark
—_—r— = = on the magnetic switch assembly and insert the field
- v [£3) bl frame with Lhe armature,
o o .
b | AT,
|
- .-h-\. |-ﬁt; =
ol J'.\ﬁr/l BTN
a ' I|'II Q_ffg‘_“:
_|I_I __I|;:1] -
A ol - N
\ e ET0IC] |
ic}  Install the two bolts with the plate washers and O-
rings
()  Connect the lsad wire to the magnetic switch ter-
minal
-
44
\ju Y www cruisercult com
l
\I
LA L Ph v
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STARATING SYSTEM — Starter 5T-25

[2.5 kW TYPE]

Py i {al Place the felt seal on the armature shaft
v .-::&
é‘lj;l-g\-” FEr -
ik};; s:m-:.ﬂi g
B . [
| % . .

(b} Place the lock plate on the magnetic switch

(e} Algn the lock plate with the notch on the field frame
and insert the fisld frame with the armature

ProCarManuals.com

(dl Install the two through bolts with the plate washers
ang Q-rings

(e}  Connect the lead wire to the magnetic switch ter-
rminal

LI aETH

PERFORMANCE TEST OF STARTER

T
‘I? "Il‘: ——,-?:ﬁ CAUTION: These tests must be performed within 3
! Irl'., ,_k____%_ 1 F to & seconds to avaid burning cut the coil.
i~ fL N 1 PERFORM PULL-IN TEST
Q@ el %E P {al Disconnect the iead ware from terminal C
e P
d tﬂn;%-r@ =" {h) Connect the battery to the magnetic switch as
| "“--xj/i shown Check that the plunger maves outward
S v If the plunger does nol move, replace the magnetic switch
e S0
_ 2. PERFORM HOLD-IN TEST
}1;] & ?’Li‘l While connected as above with the plunger out, discon-
Sl PP nect the negative lead from terminal C. Check that the
IIH\ 'I:l ! "nl“"——- il
ol —-i plunger remans aut,
- Q’: & B L \:\%% If the plunger returns inward, replace the magnehe switch.
_-;":‘:*z—_:__q:_ﬁ%
'IE E :'\T‘:}I L == T
| - HD%%@ www cruisercult com
L. |

- S LR VEY
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S5T-26

STARTING SYSTEM — Starter

S0,

3.

INSPECT PLUNGER RETURN

Discannact the negabive lead from the swatch body Check

that the plunger returns inward

If the plunger does not return, replace the magnetic

switch

PERFORM MO-LOAD PERFORMANCE TEST

{al
)

(el

Specified current:
2.0 kW type
2.5 kW type

Connect the lead wire to terminal C
Cannect the batlery and an ammeter to the starter as

less than 120 & at 1
fess than 180 A at 1

Check Lhat the starter rotates smaothly and stgadily
with the pinion moving out. Check that the ammeter
reads the specified current.

1.5V
10V

.B
o

www cruisercult com
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STARTING SYSTEM — Starter Relay 5T-27

STARTER RELAY

LOCATION
LH 11 Under the instrument panel on the passenger
side
LF, LM, LS, LX. On the left fander apron in the engine
gompartment.

LH 51, 81, 71 Under the combination mater
LY Under the instrument pansl on the passenger side

INSPECTION OF STARTER RELAY

INSPECT STARTER HELAY

{a) Using an ohmmeter, check far continuity between
the following terminals

# E . 5t Continuity

5 * B— My Nocontinuity
=1

{h} Apply battery voltage between termuinals E and 5t
E 01ca # B — Mg Continuity

If continuity 15 not as specified, replace the relay

LN, LS, LX

STLE

www cruisercult com
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CH-1

ProCarManuals.com

CHARGING SYSTEM

Page
PRECAUTIONS .. ... i ineirniiarinrns CH-2
TROUBLESHOOTING ...... .0 viveins vianras CH-2
CHARGING SYSTEM CIRCWLIT .......... ...... CH-3
ON-VEHICLE INSPECTION .. ........0voinn CH-5
ALTERMATOH ... .. rrvinr crrnnaanareanmnns CH-8
ALTERNATOR REGULATOR ............. ... . CH-18
CHARGE LIGHT RELAY .........cciiiiiinienees CH-20
MAIN RELAY ... cininrrnnns or vannnen- v.. TCH-20

www cruisercult com
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CH-2 CHARGING SYSTEM — Precautions Troubleshooting

PRECAUTIONS

ProCarManuals.com

1. Check that the hattery cahles are connected to the
correct terminals.

2. Disconnect the battery cables when the battery is
given a quick charge.

3. Do not perform tests with a high veltage insulation
resistance tester.

4. Never disconnect the battery when the enging is run-

ning.

TROUBLESHOOTING

Froblem

Possibla cause

Remedy

Page

Charge light does
not hlght with starter
switeh at “ON™" and
engine nat running

Fuse blown

Light burned out

WY iring connection loose
AHlernator regulator faulty
Charge ight relay fauity
I regulator faulty

Check fuses

# Fuse &

LF WIPER-GALIGE

LH11 [ndonesul
TURM

LH11 tex Indones
TURM-GAUGE

LHET 51 F1, LN, L%
W3M

LYy RETER

® Fuse B
LH1 1 {indaneszia)
LHE1, G1. 71, LM, LG,
Lx, Ly
CHARGE

& Fyss C
ex LF
ENGINE
LF IG-TLIRMN

Keplace ight

Tighten [oose connechors
Check regulatar

Check relay

Raplace IC regulator

CH-3 4

CH-20
CH-18
CH-3

Discharge ywarming
ght does not go out
with engite running
(battery regures
frequent recharging)

Drive bel locse or warn
Battery cables loose, corroded of worn

Fuse blown

Main relay faulty tw'o 1C ragulator)
Fusible lirtk blown

Allernator regulator, charge hght relay,
& regulatar or altarnator faully

W irmg faulty

Adjust or replace drwe belt
Reparr or replace cables

Check fuse C
gx LF ENGINE
LE IG-TLURMN

Check rmam relay
Replace fusibie link

Check chargmig sysiem

Repair winng

CH-5

CH-3

CH-20

CH-5

www cruiserclilt com
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CHARGING SYSTEM — Charging System Circurt CH-3

CHARGING SYSTEM CIRCUIT

ProCarManuals.com

w/o IC Regulator [LF, LH11 [Indonesia), LY]

Starter Switch

Al
. 1

i

"y
—
Fuse 3
ALY g guse Fuse [
=
Fusible = é = {LF, LH) |
bnk % = B L 16 I B
- —
= N
Fuse A @ _,9
LF  WIPER-GALIGE @ —
104, £
LH  TUAN 104 E
use
Battery | | LY  CHARGE 5A > —
— | Fuse C = F- E PR
LH  ENGINE 154 &=
LF  1G-TURN 104 5 ~ i |12 g —wn
LY ENGINE 154 B |
]
- Alternator Regulator Alternator

w/o IC Reguiator [LH11 [ex. Indonesial, LH51, 61, 71]

Starter Switch oz L
A E 3‘ T
d“’% z Y Y
1 m
£
; Fuse A d Fusa [ Fuse
Fusibla % ] a o
Link i
Fuse A
LH11 TURN-GALIGE 104 g o P NN
LHE1, 81, 71 1 1
IGM 7 By L -1
M L |F F
Fuse B E -
_"IL: LHT1 CHARGE 54 % D——-—l %=
Battery| LHE1, 81, 71
i CHARGE 7 54 % ? Y
= E B —HH—
Fusa O - !
LH11 EMGINE 104
LH=1, &1 71 Alternator Requlator Alternator
- ENGINE 7 54 A

www cruisercult dom
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CH-4 CHARGING SYSTEM — Charging System Cirouwt

CHARGING SYSTEM CIRCUIT (Cont’d)

w/o IC Regulatar [LN, LS]

Starter Swrtch

AMM |G| 4

[

AR, IG, Iy
e

=
3 Fuse C
Fuse A s = S use
= ENGINE
e IGN 7 5A g 15A
usible
Link = iG B
1
5 T ]
E 1 t
=
~LIFF
T r !
E e Battery % _II_J— T
8 g 4 L} |eg—m"%
v
g Altarnator Regulatar Allernator |
c — —
3]
=
| -
33
% w/ IC Regulator [LX]
S
o
Starlar Swalch T
A
Fuse C
Fuse A EMGINE
IGN 7 BA 164
1 2 AG_ B
Discharge
Warning '
Lighlt ”
Fustble Link 4 1 5 1

e
%)
F.

=

Charge
Light E;I?v
Ralay

Battary

:
|

Alternator
w S Regulator www cruisdrcult com
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CHARGING SYSTEM — On-VYehicle Inspection CH-B

——

=1 7% Llpaper
":TIL J_"‘:’"F‘]_'_,.--* v
-

e S
A Lowver

) - P Laval
-
| “Hm“H::IfJ’f -

CHOZES

Alternator
Pulley

\

Water Fump Pulley

Cal0i0a]

wiia G Regulator

ON-VEHICLE INSPECTION

1.

INSPECT BATTERY SPECIFIC GRAVITY
{al Check the specific gravily of each cell.

Standard specific gravity:
When fully charged at 20°C (68°F)
1.25 — 1.27 lex. NX110, 120, 200, 125D38L)
1.27 — 1.29 (NX110, 120, 200, 125D38L)

{b} Check the electrolyte quantity of each cell
i insufficient, refill with distilled [or punfied) water

CHECK BATTERY TERMINALS, FUSIELE LINKS AND
FUSES

{a) Chegck that the battery terminals are not loose or cor-
roded

(B} Check the fusible ink and fuses for continuty

INSPECT DRIVE BELT

Check the drive belt deflection by pressing on the balt at
the points Indicated in the figure with 10 kg (220 |k, 98
N} of pressure

Drive belt deflection:
New beit 7 — 10 mm (0.28 — 0.39 in,]
Used bet 10 — 15 mm {0.39 — 0.59 in.)

|f necassary, adjust the drive belt deflection

MNOTE
® “Mew belt' refers to a belt which has never been uzed.

% “lUsed balt" refars to a belt which has been used on &
running engine for 5 minutes or more

VISUALLY CHECK ALTERNATOR WIHING AND
LISTEN FOR ABNORMAL NOISES

{al Check that the wiring is in good condition

{b} Check that there are no abnormal noise from the
alternator while the angine 15 running.

INSPECT CHARGE LIGHT CIRCUIT

{al  Warm up the enging and then tuen it off

{b}  Turn off all accessories

{ci  Turn the starter switch to "ON”. Check that the
charge tight s It

{d} Start the engine. Check that the light goes out.
If the light does not operata 4s desgnbed, troubleshoot
the charge hght circuit

www cruisercult com
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CH-G CHARGING SYSTEM — Un-Yehicle Inspaction

6. INSPECT CHARGING CIRCUIT WITHOUT LOAD

NOTE: |f a battery/alternator tester 1s available, connect
the tester to the charging circurt as per the rmanufacturer’s
instructions

{a If a tesier 13 not available, connect a voltmeter and
ammeter 1o the charging circuit as follows

* Disconnect the wire from terminal B of the alterna-
tor and connact the wire to the negative termunal
of the ammeter

® Connect the test lead from the positve terrmnal of
the ammeter to terminal B of the alternator

8 Connect the posibive lead of the voltmeter to ter-
minal B of the alternator,

# Ground the negative lead of tha voltmeter

(ol Check the charging circurt as follows

With the engime running from idle o 2,000 rpm,
check the reading on the ammeter and voltmeter

[wio IC REGULATOR]

Standard amperage: Less than 10A
Standard voitage: 13.8 — 14.8Y

ProCarManuals.com

If the reading 15 not within standard voltage, adjust tha
regulatar or replace it

[w/ |G REGULATOR]

Standard amperage: Less than 10A
Standard voltage: 13.8 — 14.4¥ [25°C or 77°F)

If the voitage reading 15 more than stancard voltage, re-
place the IC regulator

www cruisercult com
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CHARGING S¥STEM — On-Wehicle Inspection CH-7 X

if the voltags reading is less than siandard voltage, check
the IC regulator and alternator as folows {

#& Remove tha brush holder cover and connect the !
terminal B wire to the onginal position

CAUTION: Battery voltage is applied to terminal B,
so disconnect the battery before beginning work.

#® With terminal F grounded, stari the engine and
check the reading on the valtmetar

CHOnNnL

tf the voltage reading 1s more than standard voltage, re-
place the IC regulator

If the voltage reading s less than standard voltage, check
2 the alternator.

LHIGT

ProCarManuals.com

7. CHECK CHARGING CIRCUIT WITH LOAD

20 30 fal  With the engine running at 2,000 rpm, turn on the
fmgh beam headlights and place the heater fan con-
trol switch at “HI"

T i} Check the reading on the ammeter
Standard amperage: More than 30A

[ HIUGE

If the ammetar reading is less than 30A, repair the alterna-
tor. {See page CH-8;

NOTE  If the battery 15 fully charged, the indication wall
sometimes be less than 304,

(g M [n]nE:]
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CH-8 CHARGING SYSTEM — Alternator

ProCarManuals.com

ALTERNATOR
COMPONENTS

w/o 1€ Regulator {w/ Small Yacuum Pump)
MNo 1 Felt Covar

Drive End Retamer
Fran:le F el‘t Mo, 2 Felt Cover
i o= j\SﬂE
’ ' =
ey AR Fel
7 a - Eear”}gﬁﬁermmal Insulator
= ﬁ— —Rubbar Wagher
Fari Insulatmr ,: Brush Holder and Brush
Washer r‘")ﬁ_

iy = EDISS Suppression
ey on enso;
Insulator I:-

o ,Aw 5@? 0 &t

Brush Holder Cover

Space Ring
Insulator ® O-Ring
Cullar
g :
T Rectifior End Frame Vacuum Pump
Snap Ring Rectifier Holder
Stator Assembly
Fell Cover
w/o IC Regulator {w/ Large Vacuum Pump)
Drive End Frame Reataner
Spacar Baarlng
Pulley F4" Collar _
Termenal

_, Insutator g Insulator
Washer —— Rubber Washer
Brush Holder CQ/_

Cover \ E
Rectfier Holder i;:éq}

Brush Holder and Brysh

Noise Suppresslon
Condencar
E] 1 Felt

Jercult com

=

Rotor insulator Insulatay R
Space Aing e
! @ |
‘ 4 I nsUiatos
'Tj ! @ng - Vacuum Pump
' e Collar WWW Crul
Snap Rin
P ° Stator Assembly Rear End Cover
# Non-reusable part Rectifier End Frame
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CHARGING SYSTEM — Alternator CH-g9

COMPONENTS (Cont'd}

W/ IC Requlator

Space Amag
I

Snap Hing
#+ MNon-reusahle part

Fell Cover
Dhve End Frame | Retainer
Spacer Collar | Beartng
Pullesy  Fan Fal ‘
T‘\t | Y
ey T
. & D)
& f@ﬁi VRN
r/'\} E\ 'C.'I":; L] 5?! ~— Terrmnal Insulator
3 S S
-, - N — Rubber Washer
N z Brush Holder Cover
IC Regulator ST of
Brush Holder and Brysh - Borse Suppression
e /f ~ Condensar
Statoe Aasembv e r_;' ) Rubber
f Insulatar ﬁCap
0 &

Rubber Cap
)

—— Yacuum Furnp
* O-Fing

P

Insulator

Coliar
Rectifier Holdar

Rectfier End Frame
LRl t=l:]

DISASSEMBLY OF ALTERNATOR

1. REMOVE VACUUM PUMP
[w/ Small Yaguum Pump]

Remaove the three bolls, vacuurn pump and Q-ring

FH.xM3E

[w/ Large Vacuum Pump]
Hemove the three through bolts, vacuum pump and felt,

www cruisercult com
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CH 1D CHARGING SYSTEM — Alternator

2.  REMOVE BRUSH HOLDER COVER
[w/c C Regulator]

Remove the two nuts, terrminal insulator, rubber washer,
wire clamp, cover and insulator washer,

L.
o [w/ IC Regulator]
1;:';—, Remove the two nuis, terminal insulator, rubber washer
e A
A Iﬂ% x% and cover.
Ry f i

CHoOMO

3, [w/o IC REGULATORI
REMOVE BRUSH HOLDER

lad Disconnect the lead wire
) Remove the nut and brush holder.

cHo1o

[w/ 1C REGULATORI]
REMOVE BRUSH HOLDER AND 1C REGULATOR

fal FRemove the screw and disconnect the blue lead wire

(b} Pull out the brush holder with the IC reguiator fram
the rectifier holdar

LHUC T

{d  Remove the screw and disconnect the lead wire from
the brush holder

www cruisercult com
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CHARGING SYSTEM — Alternator CH-11

CHOCT3

HL 1012

CHO1C 3

(d} Remove the two screws and separate the IC regulator
and brush holder

REMIOYE DRIVE END FRAME WITH ROTODR FROM
STATOR

fal  [w/ Small Vacuum Pump]
Hemove the three through bolts.
[w/ Large Yacuum Pump]
Rermave the four through bolts

ibl  Remove the end frame wath the rotor |

NOTE  If nacessary, lightly tap the rotor shaft with a ‘
plastic-fage hammer

REMIOVE PULLEY AND FAN
fal  Mount the rotor m a soft |aw vise
bl  Rermove the pulley nut, spring washer pulley and fan.

RENMOVE ROTOR

{al Using a socket wrench and press, press out the rotor,
spacer ring and collar

(bl Remowe the snap ring from the rotor shaft

REMOVE STATOR WITH RECTIFIER HOLDER

{a}  [w/ IC Regulatar]
Hemowve tha two rubber caps

{bt Remowve the four nuts, two terminal insulators and
stator with the rectiher holder

{el  [w/a IC Regulator {w/ Small Vacuum Pumpi]
Remove the rear end cover from the rectfier holder

{d' Remove the two insulators and two collaVS HEMs Rt com
rectifier holder studs

@the_cruiser_cult
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CH-12 CHARGIMG SYSTEM — Alternator

8. UNSOLDER STATOR LEADS FROM RECTIFIER
HOLDER

Hold the rectrfier terrminal with needle-nose plers and
unsolder the |pads.

CAUTION: Protect the rectifiers from haat.

] INSPECTION OF ALTERNATOR
/} :q:,§j?°‘a Rotor
1. INSPECT ROTOR FOR OPEN CIRCLNT

Using an ohmmeter, check that there s continuity be-
twesen the slip nings

Standard resistanca:
w/o IC Regulator Approx. 4.0 {}
w/ |IC Regulator Approx. 2.9 (1

If there is no cantinuity, replace the rotor.

2. INSPECT ROTOR FOR GROUND

Using an ohmmeter, check that thara 15 Ao continuity be-
twean the shp ring and rotor

If there is continuity, replace tha rotor

3. INSPECT SLIP RINGS

Check that tha shp rings ara not rough or scored.
If necessary, replace the rotor

Stator
\;{%”j-rﬁ:;%w«r 1. INSPECT STATOR FOR OPEN CIRCUIT
B S

Using an ohmmeter, check that there s continuity be-
tweaen tha coil leads

NOTE At this time, the meeting wiras should be con-
nected with solder

if there 1s no continuity, replace the stator

2. INSPECT ROTOUR FOR GROUND

Using an chmmeter, check that there 1s no continuity be-
tween the coil leads and stator core

[f there 15 continwty, replace the stator

www cruisercult com
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CHARGING SYSTEM — Alternator CH-13

Brush and Brush Holder
— } 1. INSPECT BRUSH LENGTH

§ ’ Using a scal i
e t\-i'bq B DR St; gd dcl g, :.IEES;: into [tge?sr?s? length
~ T La - ndard length: mm (0.79 in.
e, ":"xﬁ:|4\ - Mummum length: 55 mm [0.217 in.)
T If the brush length s less than minimum, replace the
brush

2. |IF NECESSARY, REPLACE BRUSH
{a}  Unsolder and remove the brush and spring

ProCarManuals.com

{hl  Insert the brush wirs through the spring.
e} Install the brush in the brush holder.

id} Solder the wira to the brush holder at tha standard
lengih [

Standard length: 20 mm (0.79 in.)

iel Check that the brush mowves smoothly in the brush
halder

{ft  Cut off any excess wire

Bearing

1. INSPECT BEARING
Check the beanng for roughness
If rough, replace tha bearing

CADILY

2. |IF NECESSARY, REPLACE BEARING
Retainer Mo 2 Felt

No 1 Felt Cover|  Cover {al Remave tha following parts
{1} Thres bolts

o> {2} Mo 2 felt cover tw/ Small vacuum pump)
{3} Felt tw/ Small vacuum pump)
(4} Retaner
(&) Bearing www cruisercult com

(6} Mo 1 felt cover

CHD103

_ (7} Felt
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CH-14 CHARGING SYSTEM — Alternator

{bl Install the following parts.
- (1Y  Felt
2] No.i felt cover

{3} Bearing
If necessary, lighlly tap the bearng with a
piastic-face hammer

{4} Retainer
v (6] Fel {w/ Small vacuum pump)

LD {8) No. 2 felt cover iw/ Small vacuum pump}
{7} Three bolts

ASSEMBLY OF ALTERNATOR
{See page GH-8B)
1. SOLDER EACH STATOR LEAD TO RECTIFIER HOLDER

Hold the rectifier terminal with needle-nose pliers while
soidaning tha |sads.

CAUTION' Protect the rectifiers from heat.

2. ASSEMBLE RECTIFIER END FRAME AND RECTIFIER

HOLDER
{a} Place the two inner terminal insulators on the positive
side studs.

(Y  Place the callars on the negative side studs.

ic) [w/o IC Regulater {w/ Large Vacuum Purnpi]
Fiace the rear end cover on the sluds

{di Install the rectifier end frame on the rectifier holdar,
(el Check that the wires are not touctung the case

crim a-

{fi Placa the two outer termipal insulators on the posi-
tive side studs.

{g Install the lead wire of the noise suppression can-
denser an the top positive side studs {w. Noise sup-
pression conderser)

th)  Install the four nuts on the studs

i [w/ IC Regulator]

Insiall the two rubber caps on the positive sidé's usercult com

cioica
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CHARGING SYSTEM — Alternator CH-15

3. INSTALL ROTOR

: (o imm fal Install the snap ring on roter shaft groove
.  FE
WY Ny — (B} Install the space ning on the rotor shaft,
YT .
A RIN, P
- S - { [
A = S S SN
/ I|-.h.'_':.l:"]-:_"'j Li: \?\') 'I
; ."‘I'-JI_-"-\:'\T - B i
Q= 1
AL !

©HLCEY

{t} Using a press, press in the rotor.

ProCarManuals.com

I" 1
1 I
£l G1og
{d} Install the spacer collar
|
e ghe b A e
N ”n-\&?f}ij}_:
l l | | - {‘x "fj"’"»- -
- — s
'y ! TN
1 -1 .|
. :'?.:l'h"
-
L. -
- ]
RS

CH110

4, INSTALL FAN AND PULLEY
(8 Mount the rator in a soft-jaw vise

{b!  Shde the fan, pulley and spring washer onlo the
shaft.

{c} Install and torque tha pulley nut
Torque: 900 kg-cm (65 §t-lb, 88 N'm)

5. ASSEMBLE DRIVE END FRAME AND RECTIFIER END

AT FRAME
ﬂ_j% [ ] {a} Assemble the dnve end frame and rectfier end
I T o frame
ik JN'.".T::"-. Pd{:‘w . (bl [w/ Small Vacuum Pump]
. E; &.' i ;'D \“‘,x,\ "o Insta!l the thres through bolts
/oo ".I‘ I'lI"I . ‘:E"b ) [w/ Large Vacuum Pumpl
.'bfj'ﬂ\'{tk 1| Eﬂ.-n:—_::" Y Install the four through balts. www cruisercult com
7 HL‘*.IIIII o A \-\ fc]  Make sure tha rotor rotates smoothly
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CH-16

——F

CHARGING SYSTEM — Alternator

6. [w/olC REGULATOR]
INSTALL BRUSH HOLDER

{al Install the brush holder with the nut
o (b} Connect tha lead wire to terminal B

©HITINM

[w/ IC REGULATOR]
INSTALL BRUSH HOLDER AND IC REGULATOR

WD screws

Crla073

requlator with the screw

FHOOTE

SLrew

"R

7. INSTALL BRUSH HOLDEA COVER
[w/o IC Regulator]

fal Place the insulator washer on terrminal B.

ta}  Install the IC regulator on the brush halider with the

{b} Connact the white lead wire to the terminal of the IC

{c! Inmstall the brush holder and blue lead wire with the

www cruisercult com
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CHARGING S5YSTEM — Alternator CH-17

chotr g

CngG

CHOOBB

{b} Flace the cover on the rectifier end frame.

{c} Place the termunal insulator and rubber washer on
tarrminat B

{d] Place the wire clamp on terminal E
{el Install the two nuts

[w/ IC Regulatar]
{a} Place the cover on the rectifier end frame

(bl Place the terminal msulator and rubber washer on
termanal B

e} Install the two nuts

INSTALL YACUUM PLIMP
[w/ Small Yacuum Pumpl

(al Place a new O-rng on the rectfier end frame

{b} Install the vacuum pump with the three bolts. Tarque
the bolis,

Torgue: 80 kg-cm (69 in.-lb, 7.8 N-m)

[w/! Large Vacuum Pumpi |
fa}  Place the felt on the rectifier and frame

(b} Install the vacuum pump with the three through
bolts Torque the boits
[

Torque: 80 kg-cm (69 in.-lb, 7.8 N-m) '

www cruisercult com
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CH-18 CHARGIMNG SYSTEM — Altemator Regulator

2.

ALTERNATOR REGULATOR

INSPECTION OF ALTERNATOR REGULATOR
T

DISCONNECT REGULATOR CONNECTOR

REMOVE TWO MOUNTING BOLTS AND REGULATOR

INSPECT POINT SURFAGES FOR BURN OR DAMAGE
If defective, replace the regulator

MEASURE RESISTANCE BETWEEN TERMINALS

{a}  lUsing an ochmmeter, measure the resistance between
terminals 1G and F

Resistance (volitage regulatar):
_ At rest Q (1
Pulled in  Approx. 11 {1

ik} Using an ohmmetsr, measure the resistance between
terminals L and E

Resistance (voltage relayl:
Atrast 01}
Pulled in Approx. 100 {1

{c} Using an chmmeter, measure the resistance between
terminals 8 and E.

Besistance (voltage relay):
At rest Infinity
Pulled in Approx. 100 {}

www cruisercult com
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CHARGING SYSTEM — Alternator Regulator CH-18

{d} Using an ohmmeter, measure the resistance between
terminals B and L.

Resistance (voltage relay):
At rest Infinity
Pulled in O £}

fe}  Using an ohmmeter, measure the resistance between
termingls W and E

Resistance: Approx. 24 {}

If any of the above checks are not as specified, replace the
alternator regulator

ProCarManuals.com

VOLTAGE ADJUSTMENT OF ALTERNATOR |
REGULATOR

t. TO ADJUST VOLTAGE REGULATOR, BEND I
REGULATOR ADJUSTING ARAM

Hegulating valtage: 138 — 148 ¥

2. TO ADJUST VOLTAGE RELAY, BEND RELAY
ADJUSTING ARM

Relay actuating valtage: 4.0 - 68V

www cruisercult com
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CH-20

CHARGING SYSTEM — Charge Light Relay, Mam Relay

#ENN16H

ProCarManuals.com

I
I

CHARGE LIGHT RELAY
[w/ IC Regulator]

LOCATION LHD 'n the Ieft cowl,
RHD In the right cowl,

INSPECTION OF CHARGE LIGHT RELAY

INSPECT CHARGE LIGHT RELAY
Apply battery voltage between terminals 1, 2 and 3.
® 3 —~4
Battery positive (+} terminal to terminal 1 and 2

Battery negative (— termnal to tarminal 3
Continuity

Battery positive {+] terminal to terminal 1
Battery negatve {—} terminal to terminal 3
Mo continuity

If continuity is not as specified, replace the relay.

MAIN RELAY
[LH11 (ex. Indonesia), LH51, 61,
71, LX]

LOCATION

LH1%  Under the instrument panel on the driver's side

LH51, 61, 71 Under the instrument panal in tha relay
box

LX In the engine compartment relay box

INSPECTION OF MAIN RELAY

INSPECT MAIN RELAY

la) Using an chmmeter, check for continuity between
the following terminals

s 1 — 3 Continuity

s 2 .— 4 Nocontinuity
www cruisercult com

(b} Apply battery voltage between terrmnals 1 2
e 2 — 4 Continuity

If cantinuity 15 not as specified, replace the rela
@the_cruiser_cult
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BE-1

BODY ELECTRICAL

SYSTEM

TIMING BELT WARNING

....................

@the_cruiser_cult J
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BE-2 BODY ELECTRICAL SYSTEM — Timung Bell Warning

TIMING BELT WARNING
IF TIMING BELT WARNING LIGHT LIGHTS

MOTE. The tming warning hght will come on every
100,000 km 60,000 miles})

1. REPLACE TIMING BELT {See page EM-20)

2. TURN QOFF WARNING RESET SWITCH
T _:_—?____;___:_:E_—_—_r;—{_“& fa} Remove the grammet from the speedometer
| ﬁ, ‘fi‘,ﬁ?} %:-'!'w,", [ tbl  Turn off the warning light by pushing the warmng
| _,_1;! IF | =3 ':I;:I| I|I _'!,III ___’_r_,l"-\'_n“-\.:__\_\_\ reset 5W|tﬂh
1 L=
|| i { it \ )_ {c) Install the grommet
- R
| |L g N
L N
!f
~
BLOOZE

ProCarManuals.com

IF REPLACING TIMING BELT BEFORE
WARNING LIGHT COMES ON

NOTE: Be sure to reset the tming belt interval counter
back to the 0" position

1. REMOVE SPEEDOMETER FROM COMBINATION
METER

2. SET INTERVAL COUNTER
[LS]

tal Remove the insterval counter with the total counter
-7 {h Remove the E-ring and total counter

— NOTE: Do not touch the number wheels of the total
counter

OCCC 4O

ich  Set the interval counter gear and interval switch as
shown

www cruisercult com
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BODY ELECTRICAL SYSTEM — Timing Belt Warning BE-3

HFO1ZZ

OC s ed

[d) Ahgn the claw of the total counter and bracket, and
assemble

{e)  Attach the lurn gear and install the E-ring

[LH51, 61, 71, LN]
fal Remaove the interval counter assembly

(B Set the number wheels so all the numbers facing the
speedometer panel are at zero

{cd Install the interval counter assembly

[LF, LH11, LX, LY]

{al Loosen the mount screws and disconnect the interval
counter gear fram the lurn gear

{b}  Ahgn the O of the interval counter gear with the turn
gear as shown

fe] Attach the interval counter gear to the tum gear and
tighten the mount bolts

INSTALL SPEEDOMETER

START ENGINE AND CHECK THAT WARNING LIGHT
GOES OUT

If the tirming belt warming ight hghts, turn off the warning
light.

CAUTION  If replacing the speedometer but not the
timing beit, set the new interval counter \pwthe SRt com
position as the previous one.
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A1

SERVICE SPECIFICATIONS

Page
EMGINE MECHANICAL ......................... A-2
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A-2

SERVICE SPECIFICATIONS — Engine Mechanical

ENGINE MECHANICAL

Specifications
Drive balt deflection with 10 kg or 22 1o |
Water pump - Altsrnator New balt T - 10 mm 028 - 0.32n
Lised belt 10 — 14 mm 03B -055mIn
Crankshaft - PS5 vane Purnp New belt B =10 mm 031 =039 n
Used belt 10— 14 mim 0.39 — 05h n
Crankshaft - A, C compressor Mew Belt 13~ 17 mm 051 — 067 in
U=zed Belt 17 = 23 mm 087 =097 10n
Engme oil capacity Drain and refil
w/o Chl filter changa 4 8 hters BE1 Usqt 4 2 imp.gt
wef Ol filter change 5 8 liters 61 Usqt 51 Impqt
Diry Al 80 hters 6 9 USaqt 5.7 Imp at
Walve clearance at hot M 025 mm O 0088 n.
EX 236 mm 30142 in
Inpection fimmg
Plunger stroke at vTDC L 0ad - 106 mm QO3IF0 - 00417 N
17 :Jhi)? L DiESEL oFh - - FL 2L wio ACSD 1068 — 122 mm 00417 — 00480 1n
we ACSD OB2 ~ Q8B mm 00323 — 00386 1n.
g LT 075 — 087 mm 00295 -~ 00343 In
) Injection order 1-3-4-=-2
g ldle speed M T lex LX) 700 rpm
C BT (L) & AT 800 rpm
g Maximum speed L, 2L fex LS Hong Kong & 4,900 rpm
— Singapora, Australia LY & LNE6), ZL-T
8 2L i3 Hong Kong & Singapore, 4,500 rpm
e Australia LY & LNEG)
A1 Compression pressure at 250 pm  STD L, ZL-T ' 80 0 kgrom? 427 psi 2,942 kPa
2L 320 kg/cm? 455 psi 3,138 kPa
Limit 200 kgoom? 284 psi 1,961 kPa
Prassure differance hetween each eyhinder Less than 5 0 kg'om? (71 psi, 430 kPal
Tining balt | Free length 387 - 407 mm 1,563 — 1,602 m
tension spring Installed tension at 52 mm 40 kg 831k 39N
{285 0]
Cyhnder head Cylindar block surface warpage
Limut 0.2 mm O OG8 in
Intake manifold surface warpage
Liomit Q2 mm 0008 In
Exhaust manifold surface warpage
Lirmut 02 mm G008 I
Valva seat Refacing angle 30", 48" B5H°
Cantacting angle ' 45°
Cantacting wadth (12 — 18 mm 0047 - 0063
Yalve quide Inner diametar BH1 — 853 mm (3350 - 03358
Outer dharmetar 5TD type 14028 — 14041 mm 05523 — 055628 in
Www cruisercult com
/5 type 0.05 14078 - 14081 mm 05543 - 05 ——
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SERYICE SPECIFICATIONS — Enogine Mechamcal

A-3

Specifications (Cont'd}

Walve Yalve overall length STD I 122 895 mm 4 8405 n
EX 12275 mm A 8327 in
Lirrut IN 122 45 mm 4 B209 n
EX 122 25 mm 4 8130 1n
Valve Face angle 44 5°
Stam diameter M 8473 — 8488 mm 03336 — 03342 n
EX 8454 - 8470 mm 03328 - 03335 In
Stem clearance 5TD N 0021 — 0057 mm 00008 — 00022 n
EX 0040 — 0078 mm 00016 — 000340 n
Lt IN 010 mm 00039 n.
EX 012 mm Q0047 In
Valve head margin thicknass
Limit IN 0% mm 0035 in
EX | 18 mm 0038 in
Yalva spning Frae length ! 47 98 mm 1 8B90 in
Installed tensicn
at 39 3 mm {1.547% 1n} 292 kg 644 Ib 286 N
E Squarenegss Lirmmit 20 rom 0079 i
8_ Valve rocker Rocker arm inside sSTD 18500 - 18521 mm Q7283 — 0.7292 n.
w arm and shaft diameter
g Shaft diameter STD 184684 - 18483 mm Q7268 - 0.7277 in
% Arm to shaft ol clearance STD 0.017 — 0057 mm G OOOT — 0.0022 n
L
% mit 01 mm QG4 m_ B B
@®© Camshaft Thrust clearance sSTD 0055 — 0155 mm Qo022 — 0.0061 in
(C-Z)) Limit 03 mm o012 n
Dt Journal oil clearance STD 0022 — 0.074 mm Qo009 — QanZs n
Lot 31 mn Q004 1n
Journal dimmeter =TD 34969 — 3498 mm 13767 — 13774 n
Journal Finished diamater
/5 01258 34844 = 348680 mm 13718 — 1.3724 1In
U5 0250 34715 — 3473 mm 1 3669 - 13675 1n
Circle unout Lt J1 mm 0039 i
Cam lche height Lt
i L, 2L 46 76 mrmn 13402 n
2L-T 48 29 mm 18224 n.
EX 47 25 mm 18602 In
Combustion Protraticn 0071 — 007 mm 00004 — Q0048 In
charmber Combustion chamber shim thickness 0.05 mm 00020 in
10 mm 00033 n.
315 mm Q0059 In
| 20 mm Qo079 n

www cruisercult com
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A-4

SERVICE SPECIFICATIONS — Engine Mechanical

Specifications {Cont’d)

02 mm

90,000 — 80030 mm
82 000 —~ 32 030 mm
90.23 mm
92 23 mm
90 BOO — 90 530 mm
92 600 ~ 32 530 mm
8073 mm
82 73 mm

0008 in

35433 - 35445 1
36220 - 36232 1n
36524 1In
36311 n
J 5630 - 35642 1In
36417 — 38642%
35¥20mIn
38508 n

Cyhnder block Warpage Limnit
and cyhnder Cylinder bora
STD sized piston 5T L
2L, 2L-T
Lirmit L
2L 2L-T
Q7S5 sized pistan 5TD L
2L, 21-T
Lomut L
2L, 2L-T
Fiston and Piston diameter
piston ring STD sized piston L
2L, 2L-T
/5 mized piston L
2L, 2L-T
Piston te eylinder clearane
37D L
= 2L, 2L-T
8 Limit
0 Piston ning |and to piston ring clearance
o Mo 1 nng L
= 2L, 2L-T
.9 Mo 2 ring
2 Ol ring
(g Fiston ning end gap
O Mo 1 ning STD L
1 2L, 2L-T
flaximum
Mo 2 ring STD L
2L, 2L-T
Maximum L
21, 2L-T
il ring 1Side rail) 5TD
Maximum

Piston pin installing temperature

B3 955 - B9 285 mm
91.940 — 91 970 mm
90 455 - 90 4B5 mm
92 440 — 892 470 mm

003b = D055 mm
0080 — Q.070 mm
014 mm

0010 — 00BE mm
o020 - 0065 mm
{4040 — 0100 mm
00630 = Q070 mm

030 =057 mm
03k -~ 062 mm
130 mm

020 - 052 mm
Q20 — 047 mm
1.12 mm

1.07 mm

020 =052 mm
1.12 mm

a0 — 70°C

Canpecting rod

Thrust clearance ST
| irrat
Pin to kushing ail elearance
5TD
Limit
Bod hand [per 100 mm (3 94 n])
Limit
Rod twist [per 100 mm (2 24 n}]
Lirnit

008 =020 mm
03 mm

OGO - 0012 mm
0,05 mm

045 mm

315 mm

3.5415 - 36427 n
348187 —~ 362058 in
3.56612 — 35624 in.
36384 —~ 3.5408 n

Q0014 — Q0022 1n
00020 — 0Q028 in
0006k in

00004 — GOD2Z2 n
00008 — 00026 m
00018 — 0.0029 In
00012 — 00028 in,

Q0118 — 00224
20138 — 00244 1n
0051 in

00079 — 002048 in
oOoY9 - Q0185 m
0044 in

0042 .

0.0078 — 00208 10
0044 in

140 - 158 °F

Qo031 - 00079 1n
0012 1n

COG02 - 00005 In
90020 0

O 0020 .

GO0BE In

www cruisercult com
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SERVICE SPECIFICATIONS — Engine Mechamcal

Specifications (Cont'd)

Crankshaft Thrust clgarance 53TD 04 — 025 mm 00016 — GQA023 n
Lirnit 0.3 mm 0012 1n
Thrust washer thickness
57D size 2430 - 2480 mm QOUEY — 00878 In
Q50125 2493 — 25843 mm Q0981 — 01007 n
0/5 0 280 25h5 — 2606 mm Q1006 — 010268 10
Main jeurnal ol clearancs
3TD 0034 — Q068 mm 00013 — 0026 In
Lirmut 21 mm 0004 in
Main rournal diameter
5TD 61886 - 62000 mm 2 4403 — 2 440% n
tamn jourpal finished diameter
U/s 026 61736 — 61750 mm 24305 - 243117 i
LS 0&O 61385 - G100 mm 24167 — 24213 m
Crank pm oil clearance
STD 036 — 0384 mum COC14 - 00025 m
Lirrut 1 mm 0.004 1n
Crank pn diameter 57D L, 2L 52088 — 53300 mm 208681 — 20866.n
2L-T E4 988 — 58000 mm 216489 — 2 16854 in
Crank pin Fmished diameter
WS o025 L 2L 2738 — B2 7RO mm 20783 — 2076Bin
2L-T 54738 — BA7B0Omm 21560 — 21555 1n
Wis 0 &0 L2l 52488 — BEZ2R00mm 2 0£8856 — 20869 m
2L-T 54488 — 54500 mm 2 1482 — 2 1457 1n
Circle runout Lt 21 ram 0033 In.
Taper and cut-of-round
ham Journal and crank pin
Lt 002 mm 0 0008 in
Torque Specifications
Part tightend kg-crm -l Hm
Mo 2 dler pultey x Ol pump body 400 29 39
Imactan pump dnve pulley x Orive shaft 650 47 g4
Camshaft timing pulley = Camshaft 1,000 13 a8
Mo, 1 dler puiley x Oil pemp body 195 14 19
GGlow plug x Cylinder head 120 g 13
Crankshafl pulley x Crankshaft 1,400 101 137
Camshaft bearng cap x Cylinder head 188 14 19
Valve 1ovher suppuil & Cyhndar head 135 14 13
Cylinder head » Cylinder block 1,200 87 118
Camshaft ol seal retainer x Cylindar head 185 13 18
Exbvaust marmfoid x Cylinder head L, 2L 404 2g 35
aL-T 530 38 a2
Exhaust mamfold x Insulator 120 g 12
Water putiet housimg x Cyhnder head 195 14 18
Intake manmfold x Cylindar head 240 17 24
Rt angine hanger ¥ Cylinder haad 38O 27 a7
www cruisercult com
Connecting rod cap x Connecting rod BOg 43
Main bearing cap » Cylinder block 1,060 Fis 1 ?
) Chack Yalve x Cyhinder blpck 2G40 19
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A-B SERVICE SPECIFICATIQNS — Engine Mecharizal, Fuel System
Tightening Torque {Cont'd}
Tightemmng part kg-cm ft-lb M-m
Rear o seal retamer x Cylinder hlock 130 g 13
Rear and plate ¥ Cylindar block 120 9 12
Water pump x O pump barly 185 14 19
Watar putlet x Water outlat housing 185 14 19
il pump hody ® Cylindar bloek 195 14 19
Ol pump body % Injection pump 210 15 21 '
1l pan x Cyhnger black Bol BO 68 in-lb 8
Mut 175 13 17
Ol copler » T filter bracket 145 10 14
Cht filler bracket x Cyhnder block Bolt 1856 14 19
Mut 210 15 21
Relief valve plug x O filter bracket 370 27 26
¢l pan drain plug 400 28 249
Inpechon nozzle x Cylinder head FOd 81 69
Wozzle leskage pipe x Injection nozzle 500 a7 44
Imection pipe x Injection nozzle and pump 250 18 25
g Fual outlet mpe % Injaction pump 230 17 23 '
g Fuslwnlet pipg x Injeclion pump 230 17 23 I
SFUEL SYSTEM
>
o Fuel heater Resistance at 20°C [GE"F) | Apprax 0073 = 0.29 1)
E injection nozzle Mozzla type 1Stamped on nozzle
O assembly!
e L ND-DMNASDNDS(
[l 2L, 2L-T
{gx LS Hong Kong & Singaporal NO-DN4SDND133
2L (LS Mong Kong & Singapore) ND-DNASDND133

Mozzle gpening pressure
[Mspection
Reusad nnzzle
L. 2L {ex LS Hong Kong & Smypapore}, | 105 — 125 kgiem'

2L-T 01,493 — 1,778 ps, 10,207 - 12 258 kFaj
ZL LS Hong Kong & Singapore) 45 — 168 kg cm’
{2,062 — 2 389 ps1 14 220 — 16,475 kPa}
MWew nozzle
L, 2L fex LS Hong Kong & Singapore), | 115 — 125 kgrom’
ZL-T {1,636 — 1778 ps, 11278 — 12,248 kPal
2L (LS Hong Kong % Singapors) 160 — 168 kg,'cm?
(2,276 — 2,389 ps, 15,691 — 15,475 kPa}
Adjustrment
L, 2L {ex. LS Hong Kong & Singaporel, | 110 = 125 kofcm’
AL-T {1,565 — 1,778 psi, 10,787 — 12,258 kPa)
2L ILS Hong Kong & Singapord) 1860 — 168 kg/om!
(2,278 — 2,388 psi, 15,631 — 16,48/ WEgyrspreult com
T~
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SERVICGE SPECIFICATIONS — Fuel Systemn

FUEL SYSTEM [Cont'd}

Imjecton nazzle
(Commt’d

Adiustmg sht thucknass

2L LS Hong Kong &

Bingaporal

L, 2L tex LS Hong Kong - - - -
& Singaporel, 2L-T

Ingectinm purmp

| Diraction of rotation

Cam |t of face camplata

Inpection arder

Adiusting levar moving angle
L
AL AT & LXTO

2L M/T & LX71 (ex LS Hong Kong

& Singapore!

L5 Hong Kong & Singapore
Roller height vanaton
Plunger =pring squaraness Limit
Pickup sensor resistance
Govarnor shaft pratruson
Flywesght holder thrust clearance
Flunger spring shim thackngss

Plingar adjusting shim thickness

L, 2L-T
2L

O 70 mm DOZ76 n
Q75 mm 00295 n
080 mm 00317 m
G 85 mm 00335 In
090 mm 00354 in
095 mm OO374 m
T mm 00384 n
1056 mm o413 m
110 mm 00433 in
11% mm 0453 1n
120 mm 00472 m.
125 mm Q0492 n
130 mm 00512 In
135 mm G0&831 mn
143 mm OO0l m
145 mm 00571 In
150 mm 20581 n
1556 mm OO810m
160 mm 00630 in
165 mm QGss0 N
1 70 mm 0 O6BS in
175 mm 0689 1n
1 80 mm o 0709 In
185 mm cO7Z28 m
1 899 mm 00748 1
195 mm OO768 in
Clockwise as seen from drive side
22 mm 0315 m
28 mm O 088 in
1-3-4-2 {A-B-C-D}

3 - 38°

41 -~ R1¥

43 - 48°

4{) - ag"

002 mm OO008 n
20 mm G078 in
BOO — 8001

10 —-20mm 0039 - 0079

315 — 035 mm
GH mm
0.8 mm
13 mm
12 mm
15 mm
18 mm
20 mm
19 mm
20 mm
217 mm
22 mm
23 mm

00058 — 00138 0n
0020 n,
2031 in
o032 In
0047 n
o057 n
Ga¥ln
Qo073
G075 n
0078 0
Q033
Q027 m
2031 1n

voasascrnsarcult.com
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SERVICE SPECIFICATIONS — Fugl Systam

FUEL SYSTEM (Cont'd)

purnp tester

Test nozzle opening pressure

Outer chamater

Inner diametar

Length

Minmmum bending radius

Injection pipe

Fuel lemparatura
Fuel feeding pressure
Fuel cut solenowd voltage

145 — 166 kg/em?

Injection pump Plungar adjusting shim thickness (Cont'd) 24 mm 0084 m
{Cont'd) 25 mm 0098 In
26 mm Q102 in
27 mm 0108 in,
28 mm 0110 mn
29 mm 0114
Governor gaar adjusting washer tckness 1.05 mm 00413
125 mm 00437 n
1 45 mm aos7l n
1658 mm Q0650 mn,
1 B85 mm DO728
Gowvernor sleeve plug head thickness 33 mm 0130 1n
34 mm 0134
3.5 mm 3138 0
36 mm 0,142 1n
27 mm 0146 n,
3B mm G150 m
T 39 mm G154 n
Eé 40 mm 0157 in
_U'éln]ectmn pipe Owverall langth 477 - 483 mm 188 — 120 m
E; Outside dmmeter 6 mm 02in
EZ insida diamater 22 mm .09
| —
Snjectinn Pump Adjustment and Test
o .
0l Preparations of Test nozzle typa pM1Z25D12

{2,062 — 2,206 ps, 14,220 — 15,200 kPa)

6.0 mm G238 in

20 mm 0079 n

840 mm 3307 n.

Mare than 28 mm [0 28 in}

40 — 45°C 104 - 113°F
02 kg'em* 28 psi 20 kPa
BY

Fump wnar
pressure

Itarn Pump rpm Inner pressura  kg/crmélp= kPa}
" LS Hong Kong 400 77 _28 31 - 40,216 — 275]

a & Singapore 1,850 58 - 64 (B2 - 91, 5E3 — 628}
LNES & LY B 400 2.2 —28 {31 — 40,216 — 275)_
Australia 2,000 52~ 68 188 - 97,608 — 687} _

400 22 28 131 — 40, 218 - 275}
Others
2,200 §7 - 73 [95 — 104 657 — 716}

www cruisercult com
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SERVICE SPECIFICATIONS — Fuel System A9

Injection Pump Adjustment and Test {Cont’d)

wlame. w1 eumo o (erlow valus
2L E$5Tnngnagpggng 1.850 330 —:ED {201 - 45 8}
B 2,000 350 - 770 214470}
Othearg 2,200 370 - BOO {2286 - 488
ﬂ;t;}rmatm ltem Fump rpm F15mrl:1 rs:_::rl:cl}:?
800 08 - 16 (0031 — 0063}
] 1,200 24 - 32 (0094 — 01286}
2,000 56— 64 (0220 - 0252}
~ 2,300 636 - 716 {0 2504 — Q28191 |
1 | soo ' 20-128 (0079 - 0 110)
(% 1,200 26 —-44 0142 — 0.173)
2,000 BB — 76 [0 268 - © 299)
2,300 76 -84 T 10299 - 0 331)
800 0B — 16 031 - 0063)
& grong Kong 1,200 24 -32 {0094 -0128] |
2L 1750 | 455 ~535 [0.1791 — 0 2106}
BOG 08 -18 3031 ~ 0083}
ﬁggaﬁaw 1,200 24 ~ 32 {0094 - 0126} |
1,900 | Bz-s0 {0205 — 0 238)
800 0B-186 .031 ~ 0 063} '
athers 1,200 74 - 372 {0094 — 0126 |
2,000 56— 64 {0220 - 0 252)
2,300 636 - 716 {02604 — 0 2819)
800 19-27 [0.076 - O 106}
. 1,300 33 — 41 (0,130 — 0161}
2,000 81 - 69 (0.240 — 0 272}
2,300 | 676 -758 0 2661 — 0 29B4]
Full-lcad Mo of
ooy v angie | | meosunmg | MECtoD EOLTS
L Plus 90-18.0° 1,200 200 754 — 7.86 (0.46 - 0 48}
N | Rong & Sinbapare | PIus 23.5 ~33.6° 1,200 | 200 | 9.34 - 966 {057 - 059) ‘
LS Hong Kong Plus 20 § — 30.5° 1,200 200 924 — 956 {056 — 0 58) ‘
& Singapore
ol © | Pns235-335°(1.200] 200 104 - 13601063 — 083)

www cruisercult com
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A-10 SERVICE SPECIFICATIONS -- Fusl System

Injection Pump Adjustment and Test (Cont'd)

M f | 1
Egiggmm [tem f;gﬁs;':gl " rIII*J nT B m%agurllwg vnéflfrrr%n :| Rermarks
stroke CC WU N
' e | 200 [ 32248, | Aa
L Plus 80 -180 | 2,250 200 ‘0532 B gim Check
2,700 200 LE*’“’E‘[S?};‘H 3 Check
a0 | o SS785
ex 1.8 hong Kong | p),c 535 =« 335 88 -80
A Singapare us 2250 200 041 — O 49) i Check
2700 | 200 |MesSUEREI | check
2L - —
12280 200 | 30720 | Adust
fs'fr?;fm*‘;”‘ﬁ Plus 205 ~ 305" | 2000 | 200 | hd T B3| Check
2 60O 200 Less :ga{?ﬂ: % | Check
£ 2,450 | 200 82-52  aAqust
O 020 —032)
I B 1
3 2.t * Plus 235 - 335° 2250 | 200 | 577 L | Check
< 2700 ' 200 Le“‘{%as'?" ¥ Check
S ] . ‘ |
= Adjusting Pump |N::| of Injection Yariation
e Injecton itern laver rom 'measuring | wvalume it Remarks
8 volume angla P strakes ce lea mb | oo lou in)
TR — T EHE 04 Basie Full-loged
e ‘ 1200 200 i] 46 - 048] D03 nsC R voluma
o 100 2010 82-120 o8 Volumae during
L 50 —0 73 1005 starting
Hius o T
, 70-06 05 _
§0-180" | 850 | 200 a3 _psm| (003
63-73 08 _
500 © 200 in3g-o4ml 003 | _
65-74 . Q5 _
2100 200 | p4ao-oas)| wom !
g 34 —-966 Q4 Bamig full-load
1200 200 me7 -059) a2 wyectien volurme
86—-124 OB voluma during
aL | LNBG & LY Blus 100 200 {082 -0786)| (008 | staring
Ausztraha 235~ 335 500 200 m;;i : 3?5-,;}} {00053] _
78-87 05 _
l | 2000 ) 200 5as 053] 1003

*  Apply 348 kgecm |8 B pm, 47 kPal Pressure

www cruisercult com

@the_cruiser_cult




ProCarManuals.com

SERVICE SPECIFICATIONS — Fuel Systam A-11
Injection Pump Adjustment and Test {Cont'd}
' Adjusting Pum o, of Injecticon Vanation |
Injection voluma ltem lever rom P measurng| volume lrnit Remarks
(cont'd) angle e strokes gc tou in) |ed ey n
924 - 966 g4 Basic full-load
1,200 200 [DE6— 058 {002} injegtion yoluma
E6G—-104 08 Walurne during
LS Hong Kong Pl 100 200 (040 -063) | {005} | starting
& Singapore 25 -23058" TE—_8.5 DG
500 200 046 - 052 | {0.03) B
81-90 05
L] 1880 200 | n49-0s88) | w003 | T
b 34 -966 a4 Basic tull-lead
1 ’ZGCL_ 200 I(} 57 = _'[]'_.59] (002} Injecton volums
M/T. ex LS 100 00 g86-124 a8 Yalume during
L HD”EI K:;rng, tD‘ h2 — G?EJ [G DE’ atarting
2 Singapare & Plus 72-82 05 _
Austraia (LN (205335 500 200 | h44-050) ' 003
bG & L I - -
F6-85 0h
21001 200 | 546 -052  (003) -
FT-103 0b
350 200 D47 -063) | {003 -
234 —-986 0.4 Baslc full load
1,200 200 ias? -069 oo iyection valuma
B5-124 a8 YW alurne during
AT R LK Flus 100 200 _
gx LS Hong Kong (235 - 33 5° :Dfi :;5] l:?][:;m T1amng
& Singapore = -
o 500|200 pas-o0500 wod | T
T6—-8hb 05
2100 200 5460521 003 -
"I 200 1004 ~ 10.36 a4 Basic Tl laad
1,200 Y | 1081-063) | 002} |inectonvolume
102 ~136 o8 Yoluma during
LT Plus 1001 200 | \5p2-083) (005 | startng
235-3348" *o 200 ?3_8-1__ GE
500 {045 - 049) 003 B
"l 106-112 05
o |2100| *%° | j087-068 (003 )
ﬁﬁ:::]:ﬂﬁfn Purnp rprn No of measuring strokes '“‘Eg;'czzuuﬂl?me
Inpeetinn
woiume 1,200 200 79-87 048 - 053]
{ZL-T only)
ngnsgansamr Pump mem Mo, of measuring strokes !njegélciguvﬂ?me
Tppractaustc 1,200 200 B3-91(D61 — 056
Mo of .
Pump Pressure Injection volurme Hystarizsas
i measuring
Boost rRm kg/cm® {psi, KFa) strokes cc {cuind cc {ouin}
compensator | 1,200 | 088 {125, 88} 200 76— 006048 - 0 55) —
fQ;’;:‘;‘LT“‘“ 1,200 | 061187, 60 200 99 — 105 (060 — 0.64) | Less than 06 (0 04)
{2L-T only) 1,200 | 034148, 33) 200 96 - 102 (059 - 062) -
1,200 0144020, 14 200 B3 — 91(081— 058 |Lessthan 0.3 002
1,200 | O {0, Q) 200 70— 87048 - 053] —

-

*u

| Apply 048 kg/em® 5 8 pg) A7 kpal Pressure
Apply 0 04 ka/em 5 57 pa), 39 kpa) prassure

www cruisercult com
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A-12 SERVICE SPECIFICATIONS — Fus! System, Caoling Systemn ‘

Injection Pump Adjustment and Vest {Cont"d}

l | No of
Load sensing Item Pump rpm | maasuring ln]ectéznugﬁlg:me | Aemerks
tirmar strokes i ‘
L 1,200 200 F | s
. ull injectian volume ot ta starting
2L 1,200 200 | minus 14 (008} + 04 (0.02) | pomt
2L-T 1,750 200
L 1,200 200 26— 340 016 - 0.18)
3 1,200 200 | 67 -66 (038 — 040) | hock endng
ZL-T 1,760 200 73 -71 {0 45 — D a7} ]
Itern Pump rpm Timer pﬁ;n{fl!ll;muatm" Rarnarks
L wio HAC 1,200 12-16 0047 - G OE3)
2L | ow/ HAC 1,200 o8 -12 {0,031 ~ D047 Check
2L-T 1,750 " 12-16 {0047 - 0063)
T
MNo. of |in]ectinn Varnation
Idle speed lterm ESLL.:SEHQIE r”r:,‘np measuring | volurme Myl Ramarks
ngle | rp strokas ce lou ing ce [cu
11=2.4
L Mc 38C 200|507 -0.13) - Adust
140 - 2407 Less than( 3 B
CE) 526 | 200 pan - Check
O ! 13-23 0.34 .
® T o X | M 350 | 200 | gog_pia| ooz | Adust
ex —
! 125 —225" Less than O 3
g 625 200 002} - Check
3] _
2L A=13-23 Q34
© Mirus AaddD 36
% AT B LXK 135 — 21 B° 3756 200 {0 022 — Check
— A subtract
o™ a76 | 200 07-17 - Check
{0.04 ~ 0.10)
A=14-24 034
400 | 200 | ypg_p1m | 0021 Adust |
375 | 200 | MO0 - Check
Mirus .
2L-T :
125 - 21 B° A subtract
525 200 Q¥=17 - Check
o004 -0 100
Less than 0 4
. 650 200 002 | Check
COOLING SYSTEM
Coolant capacity (w/ Heaten) LF, LH, LM 0.6 liters 12U5gt 932 lmp at
LS 8 B tars 93 Uus gt 7.7 Imp gt
LX, 90 liters BELUS gt BOimp gt
LY 8.7 Iters 103U5gt 85lmp gt |
h “Yale opening tamperature g6 - 90°C 187 — 194°F
ermostat Valve ift  at 100°C {212°F) Mors than 8 mm (031 )
‘ Rehef valve opening pressura STD 075 — 1.0b kgicm®
Rachator (107 — 149 pm, 74 — 103 kPa} www cruisefcult com
. Lot 0.6 kg'em? 85 pm 5Y ke ~——F——
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SERVICE SPECIFICATIONS — Lubrcation System, Starting System

A-13

LUBRICATION SYSTEM

Qul Presgure at idla More than O 3 kg, cmi® (4 3 ps, 29 kPa}
at 3000 rpm 25 = 60 kg'om?
{36 — B5 ps, 245 — 588 kPal
Ol pump Body clearance STD Q06 - 015 mm 40024 — Q0089 0
Lirmt 020 mm 00673 in
Tip clearance 5TD 015 =321 mm 0068 — Q0083 in
Lirmt 030 mm 0118 n
Side clearance 3TD 003 — 008 mm 0012 ~ 00035 n
Lirrut 015 mm 0058 in
STARTING SYSTEM
Pre-heating Light ligihting time
systen Super glow type
at 20°C {6R°F) L 2L Approx 2 seconds
2L-T Approx 15 seconds
Varnahle delay type
gl 20°C [B2°F) 8 — 15 seconds
Fixed delay lype
at minus 25 — 60°C lminus 13 — 140°F)| 200 — 20.5 seconds
Starter Rated voltage and output power 12 24 W 12 2 5w

Mo-lpad charactenstic

Biush langth

Spring mstalled load

Comimutator

Diametar

Undercut depth

Circl2 runout

Ampera
rpm
STD

Lt

S5TD
Limit
sSTD

Lot
Limit

Less than ¥ 204 at 11 BY
More than 4,000 rpm
190 — 156 mm
631 — 06810 In}

84 mm G374 n
27 - 33kg

B0 —-73

26 — 32 N)

35 mm 138 m
34 mm 1 234n
07 =09 mm

0028 — 0035 in}
Q2mm 0008 n
O00E mm Q0020

Less than 1EOA at 11 OV
More 1han 3,500 rpm
208 - 210 mm
087 — 0827 in)

13 0 ramn 0512 mn
32 -40kg
71-881b

31 -39 M)

36 mm 142
35 mm 138 i
07 — 09 mm

0028 — 9035 in}
Q2 mm 0008 in.
005 mm Q0020 n

www cruisercult com
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A-T14

—_——F

SERVICE SPECIFICATIONS — Charging System

CHARGING SYSTEM

Battary spacific gravity  when fullay sharged at 20°C (88°F)

ex MX110, 120, 200, 126D38L (126 — 127
MX 110, 120, 200, 125D38L 127 -129
Altgrnatar Rated output 12VA4048, 12VA5A, 12V50A, 12VEEA, 12VE0A
Rotor cod resistance w/o |C regulatar | Approx 40 01
w' |G regulator | Approx. 29 {1
Brush length 5TD 20 mm 079 n
Limt 55 mm G217 n
Alternatar Regulator voltage w'o IC regulator | 138 - 148 ¥
regutator w! |C regulator [ 138 — 144 v

www cruisercult com
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TOYOTA L, 2L ENGINEj
REPAIR MANUAL
FOR 2L-T ENGINE
DESTINATIONS

NOTE: The following sections contain only
the points which differ from the previous sec-
tions af this manual.

ProCarManuals.com

ENGINE MECHANICAL IHY]
FUEL SYSTEM IT]

SERVICE SPECIFICATION (For 2L-T Engine) [




EM-1
ENGINE MECHANICAL
Page
TURBOCHARGER DIAGNOSIS ................. EM-2
TURBGCHARGER ELECTRICAL SYSTEM
DIAGNOSIS ... ... ittt i ennns EM-4
TURBOCHARGER ........... ... . i, EM-5
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EM-2 ENGINME MECHANICAL — Turbocharger Diagnosis

TURBOCHARGER DIAGNOSIS

INSUFFICIENT ACCELERATION, LACK OF POWER OR
EXCESSIVE FUEL CONSUMPTION

NOTE: Before troubleshaoting the turbocharger, first check the valve clearance,
injection timing, ete.

{Possible Causs) ICheck Procedure and Correction Method)
1. INSUFFICIENT TURBOCHARGING Check turbocharging pressure (See pags EM-6). )
PRESSURE If not within the standard shown balow,

begin chagnosis from iern 2.
Standard pressure: 041 — 0.54 kg/cm?
[5.8 — 7.7 psi, 40 — 53 kPa)

X
l 2. RESTRICTED INTAKE AIR SYSTEM —| Check intake ar systern, and repair or
replace parts as necessary [See page EM-B) )
3. LEAK IMN INTAKE AIR SYSTEM — Check intake air sysiem, and repair ar
. replace parts as necessary. {See page EM-6)
RESTRICTED EXHAUST SYSTEM — Check exhaust system, and repair or replace

| parts as necessary, {See page EM-6)

&n

N
LEAK IN EXHAUST SYSTEM Check exhaust system, and reparr or replace
parts as necessary. {See page EM-6)

PraCarManuals.com
=

_ !

6. ERRATIC TURBOCHARGER DFEHATIDﬂ* Check rotation of impelier wheel. If it does not turn
or turns with heavy drag, replace the turbocharger

assembly
Check axial play of bearing shaft If not withuin [imits,
replace the turbocharger assambly

| Standard clearance:  0.13 mm {0.0051 in) or less

www cruisercult com
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ENGINE MECHANICAL — Turbocharger Diagnosis EM-3

ABNORMAL NOISE

{Possible Cause) {Check Procedure and Correction Method)
- A
. TURBO INSULATOR RESOMANCE —Check for iogse, improperly installed or deformed
insulator mount bolts, and repar or replace
|as necessary )
( "y
2. EXHAUST PIPE LEAKING OR || Check of deformed exhaust pipe, loose mount blots
VIBRATING ar damaged gasket, and repar or replace as neces-
sary
L A
|’
3. ERRATIC TURBOCHARGER OPERATION —Refer to item & of insufficient acceleration,
khan::’rc; of power or excessive fuel consumption.

® Remove the turbine elbow from the turbocharger
and check for excessive carbon depasits on the
turbine wheel. Excessive carbon deposits would
inchcate a faulty turbocharger

Chack for il leakage in intake ar system.

® Check for axial play in impeller whael, and replacs
the turbocharger if nacessary
{See page EM-10

CAUTICN: There is some oil mist from the
PCVY in the blow by gas, so care must be taken
not to diagnosis this as an oil leakage frem |
| the turbocharger. J

£

O

O

L_f) - —
‘_i,’ EXCESSIVE OIL CONSUMPTION OR WHITE EXHAUST

-

3]

% iPossible Cause) {Check Procedure and Correction Methad)
8 " FAULTY TURBOCHARGER SEAL —rCheck for mil leakage In exhaust system. ]
O

o

www cruisercult com
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EM-4

ENGINE MECHANICAL — Turbogharger Elegtrical System Diagnosis

TURBOCHARGER ELECTRICAL SYSTEM DIAGNOSIS
Troubleshooting of Turbocharger Indicator Light and Warning Light Operation

Do both the green indicator and amber

warning hght

whan igniticn switch

| is turnad to ON?

YES

Are ndicator and warming ights out dunng

engme die?

3 OK

Check 7 6A CHG & |
IGH fuze

1rDK
Is discharge warning
light out?

{YES

Faulty combination
| meter

Both lights stay on

Is discharge 1'.a'n'ELrnmg

hght out?

MO

]

Faulty charging ‘

systen

Blown

- Blown :
Check 7 5A GAUGE fuse }——"]ﬂ“d repair as

NG

and repar as
necassary

Check for short

necessary

Check for shor

Faulty charging
systan

& 4 Green light stays on
8 Check for open circuit 1n wire harness between CK | Faulty low pressure |
v low pressure switch and combination meter swHtch | |
©
g Amber light comas on
3] Check for open circuit 1n wire harness between high pressure switch OK_ Faulty high pressura |
% and combination meter and check far ground connection of switch | switch |
3]
(C-Z)) y YES
Dt Does graen indicator light come on when
0 14 kg.cm? {2 O psi, 14 kPa} pressure 15
applied to both pressure switches?
MO
Check for short circut 1IN wire harness between low DE__ Faulty low piessurea |
pressure switch and cominnation meiér switch
g Amber highl comas on
Does green indicator light come on when O 72 kgrom? ND_ Faulty high pressure

{102 psi, 71 kPa) pressure applied to both switches?

switch

y YES

ves

Does amber indicator fight come on when 0 72 kg.cm®
{10 2 pss, 71 kPa) pressure applied to both switches 7

3 TES

MO

‘Check for short circust In wire harness betwesn high
pressure switch and combination meter

_’_DL{'

Fauliy combmation
imeter

[ Faulty hugh pressure

switch

Turbocharger mdicator and warmng hight

operation Gkay

www cruisercult com

@the_cruiser_cult

b




ENGINE MECHANICAL — Turbocharger EM-5

TURBOCHARGER

CAUTION:

# Do not stop the engine immediately after high-speed
or uphill driving or pulling trallers Keep the engine
running at idle for 20 — 120 seconds depending an
the driving condition.

®* Avpid sudden racing or acceleratian immediately
after staring a cold engine.

® If the turbocharger is defective and must be re-
placed, first check far the cause of the defect n

reference to the following items and replace parts if
necessary:

Engine oil level and quality

Conditions under which the turbocharger was
used

Oil lines leading to the turbecharger

* Use caution when removing and reinstalling the tur-
bocharger assembly. Do nat drap it or bang it against
anything, and never grasp it by easily-deformed

EMOT1E parts such as the actuator or rod when moving it.

* Before removing the turbacharger, plug the intake

ProCarManuals.com

and exhaust ports and oil inlet ta prevent entry of
dirt or other foreigrn material.

* |f replacing the turbecharger, chack for accumula-
tion of sludge particles in the oil pipes and, if
necessary, replace tha oil pipes.

& Completely remove the gaskets adhered to the
lubrication il mpe flange and turbocharger ol
flange

® |If replacing bolts ar nuts, do so anly with the

FMMOA 14

specified new pnes to guard against breakage or
defarmation.

* If replacing the turbecharger, put in 20 c¢ (1.2 cun.)
of oil in the oil inlet of the new one and turn the
impeller by hand to spread eil to the bearing.

P ® |f the engine is run with the air cleaner, case cover
. . and hose remeoved, foreign material entering will
AT ¢ o damage the wheels whith run at extremely high
- Y Lu‘r. ’ speed.

- R .

1 NorBeae e ® If the engine was replaced or overhauled, shut off
| . »%D:-.T,_?— ‘ .
) ' LS ma. fuel and glow function after reassembly and crank
S -:\ the angine for 30 seconds to spread oil throughout,
- L - Then, allow the engine to 1dle for 60 sagandforcult com

1
I 1
' [ El
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EM-B ENGINE MECHANICAL — Turbochargar

ON-VEHICLE INSPECTICN OF

TURBOCHARGER

1. INSPECT INTAKE AIR SYSTEM
Check for leakage or clogging between the ar cleaner and
turbocharger intet and between the turbocharger outlet
and cylinder head.

# Clogged ar cleaner . Clean or replacs the slement
#® Hoses collapsed or deformed Repaw and réplace

@ Leakage from cannections Check each connection
and repar

® Cracks in components . . Check and replace

2. INSPECT EXHAUST SYSTEM

Check for leakage or clogging between the cylinder head
and turbocharger inlet and between the turbocharger out-
let and exhaust pipe

® Deformed components . Reparr or replace

® Foreign material in passages Remove

® Leakage from components . . Repair or replace
#® Cracks 1n components Check and replace

ProCarManuals.com

3. INSPECT OPERATION OF ACTUATOR AND WASTE
GATE VALVE

fa] [hsconnect the actualor hose.

o} Using a turbocharger pressure gauge (SST), apply
about 058 kg/em (8 2 psi, 57 kPa} of pressure to
the actuator hose and check that the rod moves 0.25
mm Q0098 in ) or mors,

058 kg.'cm?

Valve If less, replace the turbucharger assembly
Closed SST 099592-00240

Fas a0
CAUTION: HNevar apply more than 0.7 kg/em? (10.0

Above Frrotile Vale psi, 69 kPa) of pressure ta the actuatar.

= 2,400 rpm Fully Open 4. CHECK TURBOCHARGING PRESSURE

-7 .
N lal Connect 2 3-way union to the boost compensator
T .l’ pressuré hose and install a turbecharger pressure
D Valve Closad gauge [SST) to 1t

55T 09882-00240

b} While dnving with the engine running at 2,400 rpm
' or more lthrottle valve fully open in first gear}, check
04t — 054 kg'cm? the turhocharging pressure

LrA0E T
Standard pressure: 0.41 — 0.54 ko/em®
(6,8 — 7.7 psi, 40 — 53 kPa)

If the pressure 1s less than that specified, first check the
ntake arr and exhausi systems and the relief valve for
leakage f thare 15 no leakage, replace the turbocharger
assembly

If the pressure 15 above specification first check 1f the
actuator hose 1s discannected or cracked If not, replace
the trubocharger assembly www cruisercult com
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ENGINE MECHANICAL — Turbocharger EM-7

y
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INSPECT IMPELLER WHEEL AQTATION
{al Disconnect tha air cleaner hose.

{b} Grasp the edge of the wnpeller wheel and turn 1t
Check that it turns smoathly.

If 1t dose not turn or if 1t turns with drag, replace the tur-
bacharger assembly.

www cruisercult com
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EM-8 ENGINE MECHANICAL — Turbocharger

COMPONENTS

Turbocharger

# Gasket

Heat Insulator

Turbine Elbow

—& Gaskst

Qu Defiector
% Gasket

RIES

L

| 185 114,18 .
S L L ez

-

[kg-em {ft-lb, Nml|  Specifiad torgua

4+ MNon-reusable parl

Cumprassor Eloow

—_ —Mg 1 far Cleaner Hose

T
e 1-'1'|
- o | ||||
e |
. . ‘
1 1
I
, Intaks Pipe
- .-’IF- . W
et EI T |
£ - - 7%
' Iy

[Nk

L ¢4

=KINS 15

REMOVAL OF TURBOCHARGER

1. DISCONNECT ACCELERATOR CAELE

2. REMOVE AIR INTAKE PIPE
{al Disconnect the PCY hoses Tram the awr intake pipe
{p] Loosen lhe three clamps
{c}  Remove the twao bolts and air intake pipe
i} Ramowve the No 1 ai cleaner hoss

3, REMOVE COMFPRESSOR ELBOW

Remove the two bolta and disconnect the compressor
elbow and gasket

www cruisercult com
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ENGINE MECHANICAL — Turbocharger EM-9

4. REMOVE TURBOCHARGER HEAT INSULATORS

CW0azZ1

5. REMOVE TURBOCHARGER DIL PIPE FLAMNGE NUTS
Remove the two nuts and ol deflectar

LG ?

ProCarManuals.com

6. AREMOVE TURBOCHARGER FROM EXHAUST

| ! MANIFOLD
!
- Remove the four nuts and remove the turbocharger,
_éé;/%}_ - gasket and ol pipe gasket
I L S -
A 2 ’@(' L7, ¥ K
o T L
_,-|I J : |:,| ) '\?’\11-_} \fe S
W, P 1 JJ{ (:r
e A
! T T A ,
Y- L A
| f/_ \,Il !

ENEY F 10

7. REMOVE TURBINE ELBOW
Remove the four nuts, washers, turbine elbow and gasket

_
i =712
S INSPECTION OF TURBOCHARGER
LB E s
e IR 1.  INSPECT IMPELLER WHEEL ROTATION
/R
\?/}‘{“ Lot %ﬁ@ﬁ Grasp the edge of the turbine whee) and turn it Check that
N “‘n,_*ii}\lL . the impeller wheel turns smoothly.
=¥ - N ?
o s Q;él If the impaller whesl does not turn orif it turns with a drag,
§ Wk O replace the turbocharger assembly
__:/) ﬁ/ -1 www cruisercult com
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EM-10D ENGINE MECHANICAL — Turbochargsr

2, |INSPECT AXIAL PLAY OF SHAFT BEARING

Insert a dial gauge o the intake side, held the turblne
whee| adge by hand and check the axial play

Standard clearance: 0.13 mm (0.0051 inJ or less
If not within specification, replace the turbocharger as-

ProCarManuals.com

sembly,
%
, iy
|
-\\:‘l" EMINT LI
INSTALLATION OF TURBOCHARGER
{See page EM-8}
CAUTION: After replacing a turbocharger assembly,
pour about 20 ccl1.2 cu in.) of new ail into the oil inlet
and then turn the impeller wheel by hand to splash ail
on the bearing.
[ - 1. INSTALL TURBINE ELBOW
g install the gasket and turbine elbow with tha four nuts and
washers

Torgque: 260 kg-cm (19 fi-1b, 26 N-m}

FMILI712
_ 2. INSTALL TURBOCHARGER
4 '\ fa] Place a new gasket with the protrusion on the side of
S the cylinder head.
. -/ S ik} Install the turbocharger, with @ new oil pipe gasket, to
i x%fﬁ"‘h}ff o the exhaust manifold and oil pipe.
. -I 1 = 4 1 - L.l
N |h | “%J]F I % {c) Install and torque the nuts.
1 L dt S e
Vi R “;‘E'LT: . J . Torque: 530 kg-cm {38 ft-1b, 52 N-m}
' ._"}-P:‘--T II/J ’_"'\I(-}:_ ;
I 5, Qx_,_',f

EMOT13

Z 3. INSTALL TURBOCHARGER OIL PIPE FLANGE NUTS
{al Install the oil deflector and flange nuts
Torgue: 195 kg-cm {14 fi-1b, 19 N-m!

www cruisercult com
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ENGINE MECHANICAL — Turbnchﬁ

4. INSTALL TURBOCHARGER HEAT INSULATORS

CMOE21

5. INSTALL COMPRESSOR ELBGW

Install a new gaskat and the comprassor elbow with the
1 Py two bolts Torque the bolts
N ,5_ ,/f 1

Torgue: 120 kg-cm (9 ft-lb, 12 N-m} |

Es40T1E

ProCarManuals.com

6. INSTALL AIR INTAKE PIPE

{al Install the Np 1 ar cleaner hose to the compressor
elbow.

- {b) Install the air intake gipe with the three clamps and
two bols

Torque: 120 kg-cm (9 ft-1b, 12 N'm}
fc] Connect the PCVY hoses

7. CONNECT ACCELERATOR CABLE

EWCI?T

www cruisercult com
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Fu-1

FUEL SYSTEM

............................

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

Page
FU-2
FU-4

www cruisercult com
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FL-2 FUEL 5YSTEM — Fuel Heater

FUEL HEATER

SYSTEM CIRCUIT

Starter Switch
AN,
G, O \D——0"" O
Fuse
Vacuum Switeh
Fuse
|
§ Fusible Link Fuel Heater
Relay Location I
In the enginge
compartmeant
o refay box
|
R |
T Battery - '
1 ug

[ Heater |
|

FLIO& T4

(ML)

1.|~_|:|

SOOI

INSPECTION OF FUEL HEATER

1. INSPECT FUEL HEATER
Using an ohmmeter, measure the resistance between the
terminais

Resistance: More than 0.7 © at 20°C {68°F)

2. INSPECT VACUUM SWITCH

{a)l Using an ohmmeter, check that thers 1s na continuty
betweean the switch terminal and switch body

www cruisercult com
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T

FUEL SY¥STEM — Fuel Heater FU-3

203 — 306

CEFLD

FLID1 18

ProCarManuals.com

(bl With a vacuum of 250 = 60 mmHg (384 + 1.97
inHg, 33 3 £ 6.67 kPa) or abova. Check that there is
continuity between the switch terminal and switch
body

If continuity 1s not as specified, replace the switch.

INSPECT FUEL HEATER RELAY

LOCATION In the engine compartment relay box

{a} Using an ochmmeter, check for continuity betwsen
the following terminals.

* 3 4 Cantinuity
* 1 —2 No continuity

{b! Apply battery voltage betwesn terminals 3 and 4.
* 1 — 2 Continuity

If continuity is not as specified, replace the relay

www cruisercult com :
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FU-4 FUEL SYSTEM — |mection Fump
INJECTION PUMP
COMPONENTS
£.
= \.q_u‘:_;_ iy —{naghram
&,
Diaghrar Cover —E'?&‘H = :'3!
o8 T =) Shim
25 Spring
= e Mo 3 Guide Bushing
o .
PA_L%% ;’] Mo 2 Guide Bushing
Adjusting Lever ——y2 - =2 Lock Nut
Lo =5 =3 Chp
Ma 1 Guide Bushing E'"T::.j*;; . t
1 —— J— thj
Connectinig Pin ﬁ ':E‘}_'_z.f"::ﬂﬁ'ﬂ “ @@L‘g‘f
T f-’r_ Ao ey
L. o
= |':““¢:gh e Bl
I AT (W
£ | g A gy e Up
Ce i [ 1
8 ® O-Ring ¢ Contral —&s. o l
) Pt g Lewver L R '
c_{'g "-ﬁ",‘-}\ ::T___—'-_— | ' \l‘ @q:d
> & Gasket T e
o £
5 : :
E —
| - [
8 L
et Suppart Fin
o
o
# MNon-reusable part FLGAT
[ an DISASSEMBLY OF BOOST COMPENSATOR
ot 55T
¥ e 1. MOUNT INJECTIGN PUMP TO STAND {S5T) FOR
sgT AP R DISASSEMBLY
ol SST 09241-76022 and 09245-54010
\\h-'_g.'r- \"Pﬁp .CT
,:)*7_ T=2
s _ _-4I
= :
r=1 L
=
) F-CA75
2. REMOVE IDLE-UP
. - Femove the three holts and wle-up
" 1
--\_J| 'Q-I'
(] T
ld;"_rﬁ\ -t
I | www cruisercult com
3 a7
FLCQ50
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FUEL SYSTEM — Injection Furmp FUF-5

Adjusting Shaft

Adjusting Lever

FUlsgs

MU0

£71EB

FliOq44

LAl

3,

REMOVE ADJUSTING LEVER

{al Place matchmarks on the governor adjusting shaft
and adjusting levar

b}  Remaove the nut and adjusting iever

REMOVE BEOOST COMPENSATOR DIAPHRAGM
(] Remove the four bolts and diaphragm cover.

{b] Remove the diaphragm, boosl compensator shim
and spring.

REMOVE NO, 3 GUIDE BUSHING
Turn the guide bushing counterclockwise to rermove 1L

REMOVE GOVERNOR COVER

Remove the E-ring, govemnor spring seat, damper spring
and governor spnng.

CAUTIONMN: Be careful not ta lose the laver support
spring.

AEMOVE CONTROL LEVER FROM GOVERNOR COVER

{al Using an allen wrench, remave the two holts and the
gaskets.

{b} Remove the support pin and control lever

www cruisercult com
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FU-&

FUEL SYSTEM — Injecticn Fump

Mo. 1 Guide Bushing

Connecting Pin
= Lk z B

AFJ0rE

]

ProCarManuals.

.
v F
\r
(325 ; -~
\%QII\
‘ﬁ/{fﬁ\
=k 1
e T
Y -
e Tt e .
Iy '\J' EI;"\
& -

BY1EQ

Ful0d44

177 mm {0697 in)

= I
TND, 3 Guids Bushing

REMOVE CONNECTING PIN FROM GOVERNOR
COVER

{a} Using an allen wrench, remove the screw piug with
the gasket

{bi  Using pliers, pull out the connecting pim

CAUTION: Tape the tip of the pliers, and be careful
not damage the connecting pin.

ASSEMELY COF BOOST COMPENSATOR
{See page FU-4)

INSTALL CONMNECTING PIN TO GOVERNOR COVER
Insert the connecting pin inta tha No. 1 guide bushing

INSTALL CONTROL LEVER TO GOVERNOR COVER
{a) Install the control lever and support pin

{b)  Using an allen wrench, install the two bolts with the
gaskets

INSTALL GOVERNOR COVER

{a} Install a new gasket into the groove of the governar
cover.

lb) Instali the damper spring and governor spring seat
and connect them with the E-ring.

{c} Install the governar cover with the four balis.

INSTALL NO. 3 GUIDE BUSHING
Install and adjust the guide bushing as shown

www cruisercult com
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FUEL SYSTEM — Injection Pump Fui-7

49 —51 mm 5. SELECT BGOST COMPENSATOR SHIMS
{3193 — 0201 i} {al Place the shums on the No. 2 guide bushing
(b}  Using cahpers, measure the dimension as shown

I the dimension is not within specification, select and
install the correct shims

NOTE Shim are avalable in 8 sizes, mincrements of 0 2
mm {0 008 ), fram 1 S mm {3075 w10 2 3 mm (3 130
in)

A A3GE

ProCarManuals.com

6. ADJUST BOOST COMPENSATOR DIAPHRAGM
{a} Install the shims and diaphragm
NOTE Do not assemble the spnng

{b) Whie the pushing on the diaphragm, measure
dimension X" with cahpers as shown,

Dimension “X'": 8.3 — B.5 mm {0.327 — 0.335 in.}
MOTE. Measure at the center of the hole.

If dimengsion "X 15 not within specification, tumn the
diaphragrm

(¢d  Place matchmarks on the diaphragm and housing
{# Rermove the diaphragm

{e} Using an allen wrench, install the screw plug with the
gasket,

BT 199
FLUOA?

[ 7. INSTALL BOOST COMPENSATOR DIAPHRAGM

Engena Ol
/ (a) Insert 3 — 4 cc{0.18 — 0.24 cun} of enging o1l Into
the Mo 2 guide bushing

AJRNE

{o} Install the shims, spnng and diaphragm.

{c!  Algn the matchmarks on the diaphragm and hous-
ing
d} Install the diaphragm cowvar with four bolts

-
Matchrarks-
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FU-8 FUEL SYSTEM — Insction Pump

Adjusting Shaft

I
Adjusting Levar

runag:
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1 B kgfom® — B O kg/om?
T

Filikg !}

B. INSTALL ADJUSTING LEVER

Align the matchmarks on the governar adjusting shatt and
adjusting lever Install and torgue the nut,

9. INSTALL IDLE UP
Install the idle up with three bolts

10. PEAFORM AIR TIGHT TEST
{al Replace the overflow screw with a bolt.

{6 Connect an air hose to the fuel lnlet hole and sub-
merge the injection purmp in diesal fual.

fe]  Apply 1.5 kgfem< {21 psi, 147 kPa) of pressure and
confirm that there are no leaks.

f) MNext check that there are no leaks with 50 kg/cme
{71 psi, 490 kPa) of pressure apphed
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A-2 SERVICE SPECIFICATIONS — Engine Mechanical, Fuel System

ENGINE MECHANICAL
Specifications

Turbacharging pressurs

0.41 — 0.54 kg/cm?

(6.8 — 77 ps, 40 — 53 kPa}

Turbpcharger Beanng shaft axial play 012 mm or less (00051 n}
Torgque Specifications
Part tightend kg-cm ft-1b Mm
Turtane slbow » Turbocharger 260 19 25
Exhaust mandold x Turbochargar 530 38 52
Turbocharger oil prpa ¥ Turbachargar 195 14 18
Comprassor elbow x Turbocharger 120 0 12

FUEL SYSTEM

Fual heatar Fuel heater resistanca
at 20°C {6BF)

More than 07 {1
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