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FOREWORD

This repart manual has been prepared ta provide imformaton
covenng general service repairs fer the L and 2L engines equip-
ped on the TOYOTA CRESSIDA, CROWN HIACE HILUX
TOVOACE and BUY

Applicable models
LX 70 genes
LS 120 sernes
LH 11,51, 61 71 series
LN 50, 55, 56, 60, 65 senes
LY 31 series
LF 30 series
LU7O series

The sections which contain specifically different operations for
the @L-T engme equipped on the belaw-lsted models of the
TOYOTA CRESSIDA, are listed at the back of this manual

Applicable models
LX 71 senes

All infermation contained in Lhis manual is the most up-to-date
at the time of publication However specifications and pro-
cedures are subject to Change without notice

TOYOTA MOTOR CORPORATION
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TOYOTA L, 2L ENGINE

ha fetal) Co GE uP TAPE
LEO Ae

SOPF OKT
@1987 TOYOTA MOTOR CORPORATION
All nights raserved This book may net be
reproduced or copied, In whole or in part,
without the writen permission of Toyota
Motor 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

SST

SUPPLEMENT
2L-T ENGINE

NOTE: The following sections contain only
the points which differ fram the sections listed
above

ENGINE MECHANICAL

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

HOW TO USE THIS MANUAL
Ta assist in finding your way ihrough this manual, the Section
Tite and major heading are given at ihe top of every page

An INDEX ts provided on the 1st page of each sectian ta guide
you to the item to be repaired

At the beginning of each section, PRECAUTIONS are given
that pertain to @/f repair operalions contained in that seclion
Read these precautions before staring any repair task
TROUBLESHOOTING tables are included for each system to
help you diagnose the system prablam and find the cause The
repair for cach possible cause |S referenced in the remedy col-
urn to quickly lead you to the selution

REPAIR PROCEDURES

Most repair operations begin with an overview wlustration Ik
identifies the components and shows how the parts fit
together

Example

Ol Purnp Body

@ = Non-reusable part

Drive Gear

Driven Gear

— _ - Gil Strainer

Gil Pump Cover

@ Gasket

On Parr —

-24h
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INTROPUCTION — How to Use This Manual IN-3

The procedures are presented in a step-by-step format
® The illustration shows watto do and where to do it

#® The task heading tells what to do

# The detailed text tells fAow to perform the task and gives
otha: information such as specifications and warnings

Example ok heading what toa dao
INSTALL OIL STRAINER

Install a new gasket and the cil stramer with the two bolts and
two nuts Torque the bolts and nuts

Torque: 120 kg-cm (® ft-lb, 12 Nem} \
Data text.
Alow to de rt

Mustratian
whet to do and where

Speerficeatias

This format enables the expenenced technician to have a FAST
TRACK He can read the task headings and only refer to the
detaled text when he needs it Importam specifications and
wamings always stand gut in bold type

REFERENCES

References have been kept te a minimum However, when they
are required you are given ihe page ta go to

SPECIFICATIONS

Specifications are prasented in bold type throughout the lext in
the applicable step You never have to leave the procedure ta
lock up your specifications All specifications are also found in
Appendix A, Specifications, for quick reference

ProCarManu
als.com

WARNINGS, CAUTIONS, NOTES:

® WARNINGS are presented in bold type, and indicate there ts
a possibility of injury to you or olher people

® CAUTIONS are also presented in bold type, and indicate
there is 4 possibility of damage to ihe components being
repaired

® NOTES are separated from the text but do not appear in
bold They prowde additional infermation to more efficiently
help you perform the repair

www crulsercult com
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IN-4 INTRODUCTION — Identfication Information, General Reparr Instructions

NUOCS

Hagdl

IDENTIFICATION INFORMATION
ENGINE SERIAL NUMBER

The engine serial number is stamped an the left side of the
cylinder black.

GENERAL REPAIR INSTRUCTIONS
1 Use fender, seat and floor covers te keep the vehicle clean

and prevent damage

2 During disassembly, keep parts in order lo facilitate
reassembly

3 Observe the following

(a) Before performing electrical work, disconnect the
cable from the battery tarminal

(b) if itis necessary to disconnect the battery for inspec-
tion or repair, always disconnect the cable fram the
negative (~}) terminal which is grounded ta the vehi-
cle body

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

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

fet Install the cable terminal to the battery post with the
nut loose, and tighten the nut after installation Do
not use a hammer or such to tap the terminal onto
the post

(f} Be sure the cover for the positive {+} terminal is pro-
perly in place,

4 Check hese and wiring connectors to make sure that they
are secure and correct

& Won-reusable parts
fa} Always replace cotter pins, gaskets, O-rings and oj]

seals etc. with new ones

{b) Parts which cannot be reused are indicated by the
symbal “#"

6 Precoated Parts

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

{a} If precoated part is retightened, loosened or caused
to move in any way, it must ba recosted with the
specified adhesive.

www crulsercult com

@the_cruiser_cult



ProCarManu
als.com

INFROBUCTION — General Repair Instructions IN-S

10

117

12

(b} Receating of Precoated Parts
{1} Clean off the cid adhesive from the part's

threads

(2) Dry with compressed air
(3) Apply the specified seal lock adhesive to the

part's threads.

(c} Precoated parts are indicated in the component
lustrations by the “a” symbol

When necessary, use a sealer on gaskets ta prevent leaks

Carefully observe all specifications far bolt tightening tar-
ques. Always use a torque wrench

Use of special service tools (S57) may be required,
depending on the nature of the repair Be sure to use SST
where specified and follow the proper work procedure A
ist of SST can be found at the back of this manual

When replacing fuses, be sure the nev fuse is the correct
amperage DO NOT exceed the fuse amp rating or use one
of a lawer rating

Care must be taken when Jacking up and supporting the
vehicle Be sure to Ift and support the vehicle al the
proper Jocations

fa} If the vehicle is to be jacked up only at the front or
réar end, be sure to block the wheels in order to
ensure safety

{b} After the vehicle 1s jacked up, be sure la support it on
stands It is extramely dangerous to de any work on
the vehicle raised on one jack alone, even for a small
job that can be finished quickly.

Observe the following precautions to avoid damaging the
Parts

fa} When disconnecting vacuum heses pull on the end
of the hase, not the middle

fb) When separating electrical connectors, pull on the
connector itseH, not the wires

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

id} When steam clearing an engine, protect the air filter
and injection pump from water.

fe} Never use an impact wrench to remove oi install ther-
mo switches or thermo sensors

tf] When checking cantinuly at the wire connector
insert the tester probe carefuliy io prevent terrmunals
from bending

fy) When using a vacuum gauge, never force the hose
onto a connecter that is too large Use.g, siapsdonchm
adapter inslead Once the hose has be
Thay leak

@the_cruiser_cult



IN-G INTRODUCTION — Abbreviations Used In This Manual

ABBREVIATIONS USED IN THIS MANUAL
ANC Air Conditioner
ACSD Automatic Cold Start Davice
A/T Automatic Transmission
BIDC Before Tap Dead Center
Ex Exhaust
Ex. Except
HAC High Altitude Campensation
IN Intake
LH Left-hand
LHD Left-hand Drive
MP Multipurpose

fT Manual Transmission
OS Oversize
PS Power Steenng
RH Right-hand
RHO Right-hand Drive
SST Special Service Tool
$T0 Standard
T Tightening Torque
TRC Top Dead Center
us Undersize

= wi With
fe) w/a Without
oO
w
L9]
3
Cc
La)

=
wo

oO
©

ao
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EM-2 ENGINE MECHANICAL — Diesel Engine Diagnosis
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DIESEL ENGINE DIAGNOSIS

GENERAL1.

Diesel engine problems are usually caused by the engine or fuel system The injection pump is very rarely
the cause of fuel system prabiems.

Before beginning Fuel system tests, First check that the engine compression, valve timing and other
mapor systems are wrihin specification

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

PRELIMINARY GHECKS

fa}

th)

(ch

{d)

fe)

if}

(gt

Before performing fuel sysiem checks, check that the engine is in good running candition lt
necessary, fitst check the cornpression. timmg and major components or systems.

Check the air filter and clean or replace as needed

Check thal ihere is sufficient fuel in the tank

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

Bleed air from the system by pumpmg the priming pump 30 — 40 limes

Check for water In the fuel filter and fuel tank and drain as necessary

IE the engine will not crank or if tt cranks slowly first troubleshoot the electrical system

www crulsercult com
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ENGINE MECHANICAL — Diesel Engine Diagnosis EM-3

PRECAUTION

1. The basic troubleshooting procedures for the diesel engine (valve clearance, compression, bearings,
valves, pistons, etc} are the sarne checks you would make for a gasoline engine

2. The repair of an injection pump requires considerable skill and use of a special test bench

ENGINE WILL NOT CRANK

(Possible Cause} (Check Procedure and Correction Method)
r —_

1. LOOSE OR CORRODED Check cables from battery to starter and mako

BATTERY CABLES | necessery repairs

fc

2. DISCHARGED BATTERY Check alternator output and the drive belt
Repair as necessary

o .

3. INOPERATIVE STARTER Check fer battery voltage at starter terminals
30 and 50
If Okay, see STARTING SYSTEM page (ST-15
or 16) for repair procedure

ENGINE CRANKS SLOWLY—-WILL NOT START

NOTE: Minimum cranking speed: Cold M/T 100 rpm
A/T 110 rpm

Hot 150 rpm

(Possible Cause} {Check Procedure and Correction Method!

1. LOGSE OR CORRODED
BATTERY CABLES

2. DISCHARGED BATTERY Refer to iterns 1 and 2 of ENGINE WILL NOT
CRANK

3. IMPROPER ENGINE OIL [—_ Cheek engine oil
If irnpraper viscosity, drain and refill with oil of
viscosity recommended by manufacturer

www crulsercult com
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EM-4 ENGINE MECHANICAL — Diesel Engine Diagnosis

ENGINE CRANKS NORMALLY BUT WILL NOT START

(Passible Cause}

1, NO FUEL TO NOZZLE

{Check Procedure and Correction Method}

Loosen any one Injection pipe nian nut from its
nozzle holder
Crank the engine for about 5 seconds while con-
firroing that fuel is being discharged from the pipe
lf fuel is coming out, begin ciagnosis fram item 4
If not, begin from rtem 2

#

2. NO FUEL CUT SOLENOID
OPERATION

With starter switch lurned ON, check for fuel cut )
solenoid operation naise (clicking sound) while
Tepeatediy connecting and discennecting fuel cut
solenoid
IF no noise, check if there ara 12 volts to the
solenoid when the starter switch is ON
If 12 volts are confirmed, fuel out solenaid is faulty
and should be replaced If not 12 volts, reter ta
ELECTRICAL DIAGNOSIS and make necessary
repairs

3, NO FUEL INTO INJECTION
PUMP

Disconnect inlet hoses to fuel filter and feed clean
fuel from separate container directly into fuel pump
If engine starts, either the fuel filter or line between
fuel tank and filter is clogged and should be repaired
accordingly.
ff engine still does not start {no fuel intake), check fuel
(Ine between filter and pump
iF normal, pump is faulty and should be replaced

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

4. INOPERATIVE PRE-
HEATING OPERATION

With the starter switch tumed ON and the glow plug
indicator light iHuminated, check that there are 6 volts
applied to the glow plug
lf not, refer to ELECTRICAL DIAGNOSIS and repair asl
necessary

,

5. FAULTY GLOW PLUG
OPERATION

Check glow plug for continuity
If no continuity, a broken wire 1s Indicated and the
glow plug should be replaced

www crulsercult com
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ENGINE MECHANICAL — Diesel Engine Diagnosis EM-5

6. FUEL LEAKAGE FROM
INJECTION PIPE

7. IMPROPER INJECTION
TIMING

8. IMPROPER FAST IDLE

9. FAULTY NOZZLE OR
NOZZLE HOLDER

Check for logge unions or cracks
If teaking, tighten ta standard terque or, # necessary,
replace pipe(s}

{Turn crankshaft clockwise to where either No 1 or
Na 4 piston ts at TDC and, after releasing cold
start advance system (LX), check plunger stroke
with SST
Standard:

L 0.94 — 1.06 mm
{0.0370 — 0.0417 in)

2L w/o ACSD 1.06 — 1,22 mm
(0.0417 — 0.04890 in]

wf ACSD 0.82 -098 mm
(0.0323 - 0.0386 in.)

2L-T 0.75 — 0.87 mm
(0 0295 — 0.0343 in)

If not at the standard indicated above, injection
pump is not adjusted properiy

NOTE: If injection timing is off mora than 10°,
it could indicate a slipped timing belt.

n

Measure timer pistan stroke and fast idle lever
Gpening angle with injection pump tester

Check injection pressure with nozzie tester
Standard pressure:

1, 2L (ex. LS Hong Kong & Singapore}, 2L-T
105 - 125 kg/cm
(1,493 — 1,778 psi, 10.297 — 12,258 kPal

2. (LS Hong Kong & Singapore}
145 — 168 kg/cm:
(2,062 — 2,389 psi, 14,220 - 16,475 kPal

Hf not within standard indicated above, nozzle
adjustment Is improper and pressure should be
readjusted
lf pressure cannot be adjusted to standard,

\ feplace nezzle holder assambly

www crulsercult com
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EM-6 ENGINE MECHANICAL

ns

— Diesel Engine Thagnosis

ROUGH IDLE WITH WARM ENGINE

{Possible Cause)

IMPROPER ADJUSTMENT
OF ACCELERATOR CABLE

(Check Procedure and Correction Method)
i TM

With accelerator pedal released, check Ihat
adjusting lever is in contact with idle speed
adjusting screw Also check if accelerator cable
or hnkage 1¢ catching on something
if necessary, adjust $0 lever is in contact with
scrow, or make other required repairs

IDLE RPM FOO LOW

an |FUEL LEAKAGE = Check for Jaaks at the pump connections, pump

Check if idle rom is at standard indicated below
Standard idle rpm. 700 M/T (ex. LX)

B00 M/T (LX) & A/T

NOTE: 4 less than standard, idling would
normally be rough.
lf not, adjust with idle speed adjusting screw

distributer head bolts, nozzle holder and
delivery valve
Tighten any loose connections to specified
torque or replace parts as necessary |

Refer to item 7 af ENGINE CRANKS4. IMPROPER INJECTION
TIMING |

5. IMPROPER OPERATION OF
NOZZLE OR DELIVERY
VALVE

NORMALLY BUT WILL NOT START, above,

With engine Idling, lagsen the union nuts of the
imjection pipe to each cylinder in order, and check
if the idla speed changes.
If no change. a faulty cylinder is mdicated
Check according to fallawing procedure

Faulty Nozzle or Nozzle Holder
Check injection pressure with nozzle tester
Standard pressure:

L, 2L fex LS Hong Kong & Singapore}, 2L-T
105 — 125 kg/em!
{1,493 — 1,778 psi, 10,297 — 12,258 kPa}

21 (LS Hong Kong & Singapore)
145 — 163 kg/cm’
(2,062 — 2,389 psi, 14.220 — 16,475 kPal

pressure 1s not within standard indicated above
nozzle 13 faulty and injection pressure should be
readjusted

Faulty Delivery Valve
If inaction pressure is within standard, delivery
valve is defective and should be replaced

——
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ENGINE MECHANICAL — Diesel Engine Diagnosis EM-7

& WO FUEL INTO INJECTION Refer to item 3 of ENGINE CRANKS NORMALLY
PUMP BUT WILL NOT START, above.

ENGINE SUDDENLY STOPS

(Possible Cause) (Check Procedure and Correction Method}

1. ENGINE WILL NOT RE- Check to see if engine re-starts accerding to
START Prescribed procedure

If not, refer te ENGINE CRANKS NORMALLY &@L']
WILL NOT START, above, and repair as necessary

4. ROUGH IDLE [— —— ff idie is not stable, refer to RGUGH IDLE and repair
accordingly

3. MALFUNCTION OF FUEL Reter to ENGINE CRANKS NORMALLY BUT WILL
CUT SOLENOID NOT START, above, and check accordingly

NOTE: Wo geperation noise from the fuel cut
solengid may be due to loose electrical
connections, sa check connectors befare
proceeding with further repairs,

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

LACK OF POWER

NOTE:
1. First check that air cleaner is not clagged and engine not overheating.
2. Not applicable if customer desires output power higher than specified for that vehicle.

For accuracy, adjust with a chassis dynamo.

(Possible Cause) (Check Procedure and Correction Methad)
x

1, IMPROPER ACCELERATOR With accelerator fully depressed, check that

CABLE ADJUSTMENT adjusting lever is In contact with maximum speed
— —_ adjusting screw

| If not, adjust accordingly }

fo *
2, INSUFFICIENT NO-LOAD Start engine, depress accelerator pedal to floor

MAXIMUM RPM and check that no-load maximurn rpm is within
Te standard.

If not, adjust with maximum speed adjusting screw |

www crulsercult com
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EM-8 ENGINE MECHANICAL — Diesel Engine Diagnosis

3, INTERCHANGED [ NOTE: Overflow screw is marked “OUT” and
OVERFLOW SCREW (OUT) ] has an inner jet. They must not be interchanged.
AND INLET (NO MARK)
FITTING

c ‘
4. FUEL LEAKAGE Refer to tem 3 of ROUGH IDLE WITH WARM

ENGINE.
Te rs

i” ~%

§ CLOGGED FUEL FILTER Disconnect inlet hose fram fuel filter and feed
clean fuel directly into the pump
if engine condition improves, fuel filter is clogged
and should be replaced.

NOTE: When feeding fuel directly into pump,
keep container at same level as vehicle fuel
tank,
lf no increasa in angine condition after replacing
fuel filter, check priming pump or perform other
necessary repairs

a

6. IMPROPER INJECTION Refer to item 7 of ENGINE CRANKS NORMALLY
TIMING BUT WILL NOT START J

i in}

7. FAULTY NOZZLE OR Refer to item 9 of ENGINE CRANKS NORMALLY
NOZZLE HOLDER BUT WILL NOT START

EXCESSIVE EXHAUST SMOKE

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

(Possible Cause) (Check Procedure and Correction Method)

1. IMPROPER INJECTION Refer to item 7 of ENGINE CRANKS NORMALLY
TIMING BUT WILL NOT START

NOTE: Glack smoke indicates advanced timing
while white smoke indicates retarded timing.
Adjustments should be made accordingly.

Z. CLOGGED FUEL FILTER Refer to item 5 of LACK OF POWER.

NOTE: At high rpm (2,000 — 3,000), a clogged
filter tends to make the exhaust smoke white.

www crulsercult com

@the_cruiser_cult



ProCarManu
als.com

ENGINE MECHANICAL — Diesel Engine Diagnosis EM-9

E FAULTY NOZZLE OH
NOZ2LE HOLDER

Refer to item 9 of ENGINE CRANKS NORMALLY
BUT WILL NOT START.

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

Me
.

EXCESSIVE FUEL CONSUMPTION

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

(Possible Cause) (Check Procedure and Correction Method)

FUEL LEAKAGE Refer to tem 3 of ROUGH IDLE WITH WARM
ENGINE

Pe

After suffimently warming up engine, check thatIGLE RPM TOO HIGH

NO-LOAD MAXIMUM RPM
TOO HIGH

IMPROPER INJECTION

___| Start engine, depress accelerator pedal to floor

idle rpm is as specified below.
Idle rpm: 700 M/T lex. LX)

800 M/T {LX) & A/T
Mf not adjust with idie speed adjusting screw

Fs -—-

and check that no-load maximum rpm is within
standard
Ne-load maximum rpm:

L, 2L {ex. LS Hong Kong & Singapore, Australia
LY & LN56) & 2L-T 4,900

2L (LS Hong Kong & Singapore, Australia
LY & LN56)} 4,500

\ lf not, adjust with maximum speed adjusting screw |

Refer ta item 7 of ENGINE CRANKS NORMALLY4,
TIMING

5S, FAULTY NOZZLE OR

\ BUT WILL.NOT START

‘a y
Refer ta item 9 of ENGINE CRANKS NORMALLY

NOZZLE HOLDER | BUT WILL NOT START.

ENGINE NOISE WHEN WARM

iClanking Noise with Excessive Vibration)

(Possible Cause)

1. COOLANT TEMPERATURE
TOG LOW

{Check Procedure and Correction Method)

Check coolant temperature with coolant
temperature gauge
If not sufficiently warm, thermostat is faulty and
should be replaced

com
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EM-10 ENGINE MECHANICAL — Diesel Engine Diagnosis
OE

2 IMPROPER INJECTION
TIMING

3. FAULTY NOZZLE OR
NOZZLE HOLDER

BUT WILL NOT START.
Refer to item 7 of ENGINE CRANKS NORMALLY

BUT WILL NOT START
Refer to tem $ of ENGINE CRANKS NORMALLY B

ENGINE WILL NOT RETURN TO IDLE

NOTE (ex. w/ACSD): Check that idle adjusting knob is returned.

(Possible Cause)

BINDING ACCELERATOR
LINKAGE

(Check Pracedure and Correction Methad)

Operate adjusting lever on top of injectian pump
and check if engine returns to ile
lf so, accelerator cable is binding or maladjusted
and should be repaired accordingly
If engine does not return to idle, injection pump Is
faulty and should be replaced

ENGINE WILL NOT SHUT OFF WITH KEY

(Possible Cause)

IMPROPER FUEL CUT
SOLENO!D OPERATION

{Check Procedure and Correction Method}

Disconnect connector on top of fuel cut solenoid and
check if engine staps
If so, starter switch is faulty and should be repaired
as necessary or replaced.
\f engine does not stop, aither fuel cut solenoid
15 faulty or there is interference by foreign particies.
Repair as necessary

www crulsercult com
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ENGINE MECHANICAL — Diesel Electrical System Giagnosis EM-11

DIESEL ELECTRICAL SYSTEM DIAGNOSIS

ENGINE DOES NOT START COLD

NOTE: 1. Battery voltage at least 12 volts — starter switch OFF.
2, Engine cranks normally.
3. Fusible link okay.

1. Super Glaw System

Check if indicator light lights up with starter
switch ON,
Coolant temp. at 20°C (68°F):

NO

Apprex, 2 secs,

YES

Starter switch GFF

Check for battery valtage to terminal
2 of pre-heating timer with starter
switch ON

No Valtage

t
Voltage

Check that there is OV between
terminals 3 and 9
lf faulty, repair glaw plug currant
sansofr

If akay, timer is faulty and should
be replaced

Check if voltage te terminal 2 of
pre-heating timer is terminated

No Voltage] Voltage

Start the engine and check |f there is
voltage at terminal 4 of pre-heatmng
timer

lf faulty, repair charging system as
necessary

If okay, timer is faulty and should be
replaced

Starrer switch OFF

i CONTINUED GN PAGE EM-12

Check Fuse
{See page ST-2)

Fuse Blown

Fuse OK

!
Check far short
CIreult and repair
if necessary

Check indicator | Bulb No Good
hight bulb

Bulb GK

Replace bulb

Check for battery voltage to terminal 7 of
pre-heating timer cannector fon wire har-
ness side}
If okay, pre-heating timer is faulty and

should be repaired

Pre-heating Timmer

LH11 LN, LX, LJ
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ProCarManu
als.com

EM-12 ENGINE MECHANICAL — Diesel Electrical System Diagnosis

CONTINUED FROM PAGE EM-11

Places starter switch at ON and
check for voltage to glow plug
a few seconds later
Thereafter, voltage should drop
about 1/2

_— 1
ex. LX "Lx
i ~ 1c

ec Tu Ll
Flat 5 4.
Boro Fi
ao a
ra Voit ?

F alt a
ia =

yo 6a Fy

pan :
S44 7 .
7 u 7 -10013, 49 5¢_ oD

By -dO-2D- PIU TTL aa ng “2003 2 ag at
wie Pepe | ETB, yee Lariparaivey | 20 Slo ww

No Valtage Timer is faulty and should be replaced

| | Pre-heating Duration 1s Quite
_ Different Than That Above

|
After completion of pre-heating,
check for voltage at terminal
8 again when starter switch 1s
placed at ST

Disconnect water temperature sensor {left rear
of engine) and check if pre-heating duration is
about 150 seconds or, if connector 1s
directly grounded, pre-heating duration is
about 3 seconds
If okay, water ternperature sensor is faulty and
should be replaced
If not, amer ts faulty and should be replaced

No Valtage

! Voltage
i

Timer is faulty and should be replaced.

Starter switch OFF

Place starter switch at OM and
cheek if current flow to terminal
§ of timer is in accordance with
coolant temperature

(see graph above)

No Voltage
| at Atl

Tio 1.2 Voltage
Thereafter

Check for battery voltage at positive side of glaw
plug current sensor (Intake manifold side}
If okay, replace sensor
i no voltage, No 1 glow plug relay is faulty and
should be replaced
(For component inspection, see pages ST-4 and
ST-5}

Check for battery voltage to plus side of resistor
(ilake manifold sidet
lf okay, replace resistor
lf no voltage, No 2 glow plug relay is faulty
and should be replaced

Check glow plug for continuity
No Continuity

Glow plug faulty and should be replaced

Continuity

Glow plug ckay

www crulsercult com
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ENGINE MECHANICAL — Diesel Electneal System Diagnosis EM-13

2. Fuel Cut Solenoid

Noise
With starter switch turned ON, check far [—— eo

fuel cut solenoid operation noise (clicking
sound) while repeatedly connecting and
disconnecting fuel cut solenaid.

No Noise

1

Check Fuse (See page ST-2}
Fuse Blown

Fuel cut solenoid okay.

Fuse OK

Apply battery voltage (12
valts} directly to solenoid
and check for noise

Noise

Check for short cireut
and repair as necessary

Neo Noise

Replace fuel cut sctenoid,

Check wire harness from
fuse A (See page ST-2)}
to fuel cut solencid.
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EM 14 ENGINE MECHANICAL — Engine Tune-up

Lacneat

bMU Tot

ENGINE TUNE-UP
INSPECT OIL LEVEL

The oll level should be between the “L" and ‘'F’ marks an
the level gauge
lf low, check for leakage and add oll up to the “FE marie.

INSPECT AIR FILTER

ta} Visually check that the air cleaner clement Is not
excessively dirty, damaged ar oily

tb) Clean the element with compressed air
First blow from the inside thoroughly Then blow off
the outside of the element.

INSPECTION AND ADJUSTMENT OF VALVE
CLEARANCES

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

REMOVE CYLINDER HEAD COVER (See page EM-32)

SET NO. 1 CYLINDER TO TDC/COMPRESSION
ta} Set the No 1 cylinder te TDC ‘compression

Align the groove on the pulley with the timing pointer
by turning the crankshaft clockwise with a wrench

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

If not, turn the crankshaft one revolution {360°} and align
the mark as above

INSPECT AND 4DJUST VALVE CLEARANCE

(a) Measure only those valves maicated by arrows

Valve clearance [Hot}:
Intake 0.25 mm (0.0098 in.)
Exhaust 0.36 mm (@.0142 in.!

www crulsercult com
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ENGINE MECHANICAL — Engine Tune-up EM-15

Do gs Ei ge

EX IN EX IN
EMO1O5

Metal Plate
85 — 10mm

PMO RAD

ib}

® Using a feeler gauge, measure the valve clearance
between tha valve stem and cracker arm Loosen
the lock nut and lurn the adjusting screw ta set the
proper clearance,
Hold the adjusting screw in position and tighten
the lock nut.

@ Recheck the valve clearance The feeler gauge
should slide with a very sight drag.

Turn the crankshaft one revalutian [360°%} and align
the timing marks as above
Adjust only the valves indicated by arrows

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

INSPECTION AND ADJUSTMENT OF
INJECTION TIMING

1. INSTALL PLUNGER STROKE MEASURING TOOL (SST)
AND DIAL INDICATOR

fa)
(b)

Remove the distribute bead bolt.

Install SST and the dial indicator to the distributive
head plug hole

SST 09275-54010

2. SET NO. 1 OR NO, 4 CYLINDER TO
45° BTDC/COMPRESSION

3. RELEASE COLD STARING SYSTEM

{a}

ib}

Using a serewdriver, turn the cold startmg lever
counterclockwise about 20° as shawn

Put a metal plate 85 - 19mm (0335 — 0394 in}
thick between the cold starting lever and thermo wax
plunger

www crulsercult com
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Cra25a

3

ProCarManu
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bARao

Chan 2d

4.

7.

INSPECT AND ADJUST INJECTION TIMING

(a) Set tha cial gauge at zero mm {6 in}
tb} Recheck to see that the dial gauge remains at zero

mm (Oin}, while rotating the crankshaft pulley stight-
ly to the left and right.

fc) Slowly rotale the crankshaft pulley until No 1 or No
4 cylinder is at TRC/compression.

{d} Measure the plunger stroke

Plunger stroke:
L 0.94 — 1.06 mm [0.0376 — 0.0417 int
2L w/o ACSD 1,06 — 1.22 mm

(0.0417 — 0.0480 in.)
w/ ACSD 0.82 — 0.98 mm

(0.0323 — 6,0386 in.)
2L-T 0.75 — 0.87 mm (0.0295 — 0.0343 in.}

te) Loosen the four injection pipe umon nuts and fuel
inlet pipe union nut at the injection pump side

(ff Loosen the four injection pump mounting bolts and
two nuts

{g) Adjust the plunger stroke by slightly tilting the imjec-
tian pump bady

Kf the stroke is less than specification, tilt the pump toward
engine

Hf greater than specificatren, tlt the pump away from
engine.

(h) Tighten the injection pump mounting belts and nuts.

Tarque:
Belts 185 kg-cm (13 ft-lb, 18 N-m)
Nuts 210 kg-cm (15 ft-lb, 21 N-m}

() Recheck the plunger stroke

() «Tighten the injection pipe union nuts and fuel inlet
pipe union nut.

Torque: id
Injection pipe 250 kg-cm (18 ft-lb, 25 N-m}
Inlet pips 230°‘kg-cm (17 ft-lb. 23 Nm}

REMOVE METAL PLATE FROM COLD STARTING
LEVER

REMOVE SST AND DIAL INDICATOR

fa} Remove SST and the dial indicator

SST 09275-54010

tb} Install the distribution head balt with a new gasket.
Torque the bolts www crulsercult com

Torque: 170 kg-em (12 ft-lb, 17 Nem)

START ENGINE AND CHECK FOR LEAKS
@the_cruiser_cult
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ENGINE MECHANICAL — Engine Tune-up EM-17

Idle Speed Adjusting Scraw

AAACI1 MAO?

Maximum Speed Adjusting Screw

MAQG19 Eragite!

INSPECTION AND ADJUSTMENT OF
IDLE AND MAXIMUM SPEEDS

1.

3.

INITIAL CONDITIONS:

fa} Air cleaner installed

(b} Engine coolant normal operating temperature
ic) Accessories switched off
{d} Transmission in nautral

INSPECT AND ADJUST IDLE SPEED

ta) Check that the adjusting lever touches the idle speed
adjusting screw when the accelerator pedal is
released.

Kf not, adjust the accelerator linkage

(b} Install a tachometer to the engine
ich Start the engine

(a) Check the idle speed
Idle speed: 700 rpm M/T (ex. LX)

800 rpm M/T (LX} & A/T

(a) Adjust the idle speed
® Disconnect the accelerator linkage.

® Loosen the lock nut of the idle speed adjusting
screw

® Adjust the idle speed by turning the IDLE SPEED
4BJUSTING SCREW.

® Securely tighten the lock nut

® Connect the accelerater linkage

@ After adjustment, adjust the accelerator linkage

INSPECT AND ADJUST MAXIMUM SPEED

(a) Check that the adjusting lever touches the maximum
speed adjusting screw when the accelerator pedal ts
depressed all the way

If not, adjust the stop bolt of the accelerator pedal

www crulsercult com
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EM-18 ENGINE MECHANICAL — Engine Tune-up

Ib

at

IM

rpm

MAUI EMOLTT

Frnt?)

Atr Voiume Valve

A

Valve
it Constrictor

Chale A

Intake Aw Constrictor
Adjusting Screw —_ VacuumaS) Gauge

Crews241 3]

tb} Install a tachometor ta the engine

{c) Start the engine

{d}) Depress the accelerator pedal all the way

fe} Check the maximum speed

Maximum speed:
L, 2L lex. LS Hong Kong & Singapore, Australia
LY & LN56) & 2L-T 4,900 rpm
2L ILS Hong Kong & Singapore, Australia
LY & LN56} 4,500 rpm

{f} Adjust the maximum speed.
® Disconnect the accelerator linkage

® Using SST, loosen the lack nut of the maximum
speed adjusting screw,

SST 09275-54020

® Adjust the maximum speed by the MAXIMUM
SPEED ADJUSTING SCREW

NOTE Adjust at idle speed. Then, raise engine speed
and rechack the maximum speed

® Using SST, securely tighten the lock nut.

S5T 09275-54020

® Connect the accelerator linkage.

® After adjustment, adjust the stop bolt af the
accelerator pedal.

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

1. INITIAL CONDITIONS:

fat Adr cleaner installed

{b} Engine coolant normal operating temperature

tc) Accessories swilched off

id} Transmission m neutral

fe} 960 meters or less above sea level.

(f} intake air volume valve fully closed

2, CHECK AND ADJUST INTAKE AIR VOLUME

{a} Install a vacuum gauge to the intake manifold

(b) Start the engine
(oe) Chack the Intake manifold vacuum.

Vacuum: 110 - 150 mmHg
(4.33 — 5.91 inHg, 14.7 — 20.Qkaluisercult com

fd) Adjust the vacuum by loasening the | Kil

SCREW.
@the_cruiser_cult



ProCarManu
als.com
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COMPRESSION CHECK
NOTE = Ifiheress lack of power, excessive oil or fuel con-
sumptan, measure the cylinder compression pressure

1. WARM UP ENGINE

2. DISCONNECT FUEL CUT SOLENOID WIRE
CONNECTOR

3. REMOVE FOUR GLOW PLUGS
(See page EM-21}

— CAUTION: Make sure the load wire is not grounded.
a 4,

r ° o “1Sst No éy 7 4. INSTALL SST TO GLOW PLUG MOUNTING HOLE
Ne OD th ge he SST 09992-00023
se A hl? *rn ve Td hee |Ss ya ow
4 teats At 1

Me eR Ad Is, al!

\ ey "re Pw A
i ion cog sabe

ae
EMO2 74.

§. MEASURE CYLINDER COMPRESSION PRESSURE

fa} Connect a compression gauge {SST} to SST

ae SST 09992-00023
oo . {b) While cranking the engine with the starter, measure
Ted ‘ the compression pressure.

Hota NOTE Always use a fully charged battery so that at least
Aa v 250 rpm can be reached.

pli Wes “\' s (c} Repeat steps la) and (b) for each cylinder.
+c} EMOzTo Comnaression pressure:

=}. L, 2L-T 30.0 kg/em? (427 psi, 2,942 kPa) <4 —7C
2b 32,0 kg/cm? (455 psi, 3,138 kPal

Minimum pressure
20.0 kg/cm? (284 psi, 1,961 kPa)

Difference between each cylinder:
Less than 5.0 kg/em- (71 psi, 490 kPal

{d) If the cylinder compression in ene or more cylinders
is low, pour a smail amount of engine ai! inte ihe
cylinder through the glow plug hole and repeat steps
fa) and tb) for the cylinder with jow compression
@1F sdding ol halpe the compression, chances are

that the pisten mings and/or cylmder bore are worn
or damaged

© If pressure stays low, a valve may be strcking ar
seating improperly, Of thare may be ieakage past
the gasket
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EM-20 ENGINE MECHANICAL — Timing Balt

TIMING BELT
NOTE: If replacing the trning belt before the timing belt
warning light comes on, Wight comes on after 100, ooo
km of driving}, be sure to reset the timing belt counter of
the speedometer to zero

Fan eh

No 1 Idler
Dre Belt Pulleyoe jal a. me)a

or ae
| 650 (47, G4)

Crankshaft
Timing Pulley

No 2 idler Pulley

Timing Belt Guide

[kg om [ft-lb _N mil} Snecitied toraye Timing Belt cazaa|

COMPONENTS

LF Timing Belt Cover
[ Fan Space| | Gaskel

a | Gasket
a Lh

Screw Grammet

Glow Plug | Insulator
Connector |

ps

14001191, 1{101, 137)

rad Coupling
| Crankshaft Pulley pectn low Puly

Drive ey \e
ON Currant Sensor

Gh

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 SST, remove the mount bolt. www crulsercult com
SST 09213-54012 and 09330-00020

eMuvin
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ENGINE MECHANICAL — Timing Belt EN-21

fb) Using SST, remove the pulley

SST 09273-60017

EMOT" 1

4, REMOVE TIMING BELT COVER

Pm, Remove the twelve bolts and belt cover with the two
A in 5 gaskets

Ta FON Ig 5. REMOVE TIMING BELT GUIDE

FRO112

E 6& REMOVE CURRENT SENSOR AND FOUR GLOW
S) PLUGS
a fa) Remove the four screw grommets
2 (b} Remove the four glow plug connecting nuts
o {s) [Europe (LH, LX, LN}]
= Remove the nut, plate washer, insulatores and cur-
fs) rent sensor
3 ‘ (d) Remove the glow plug connector.
oO = EMO11 4

ae fe) Remove the four glow plugs

Nt
amt i--f og aie

ee * if 3 gre

X 7 ol Mae’ |
Soy al af

Lg i ee. Wh “ mere
voll ky \
en

ia 2 FRANI 14

7. SET NO, 1 CYLINDER TO TOC/COMPRESSION

Using a crankshaft pulley mount bolt, align the TOC mark |
of the camshaft teming pulley with the top end of the |
cylinder head

www crulsercult com

cwon

@the_cruiser_cult



ProCarManu
als.com

ENGINE MECHANICAL — Timing Bell

nag] 141

ee)

8. REMOVE TIMING BELT

NOTE If reusing the timing belt, draw a direction arrow
on the belt fin direction af engine revolution}, and place
matchmarks on the pulleys and timing belt

fa) Using needie-nosed pliers, remove the tension
Spring

(b} Loosen the two No 1 idler pullay mount belts

{ch} Remove the timing belt.

9. REMOVE NO. 1 IDLER PULLEY

Remove the two mount bolts, plate washers and idler
pulley

10, REMOVE CAMSHAFT TIMING PULLEY
Using SST, remove the mount balt

§5T 09278-54014

www crulsercult com
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ENGINE MECHANICAL — Timing Belt EM-23

17, REMOVE INJECTION PUMP DAIVE PULLEY

fat Using SST, remove the mount nut

pt. adm SST 09278-5460141

us , ila —~

6 OSL

CMG122

fb} Using SST, remove the pump drive pulley

5ST 09213-60017

=M0124|

ProCarManu
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= 14. REMOVE NO, 2 IDLER PULLEY

Remove the mount bolt and No. 2 idler pulley

FQ) 2a

13. REMOVE CRANKSHAFT TIMING PULLEY

Using SST, ramove the crankshaft timing pulley

SST 99213-60017

l FMC] 2H
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EM-24 ENGINE MECHANICAL — Timing Balt

(Mc 128LL

EMU 27

EVoMIB

FMULZ~

CHO1sC

INSPECTION OF COMPONENTS

1. (INSPECT TIMING BELT

CAUTION:
1. Do net bend, twist or turn the belt inside out

2, De not allow the belt to come inta contact with
oil, water or steam.

3. Do not utilize belt tension when installing or
removing the set bolt of the camshaft timing
pulley.

lf there are defects as shown in the figures, check the
following points and replace the timing belt if necessary

{a} Premature parting

® Check for proper installation

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

(tb) [If the belt teeth ara cracked of damaged, check to
gee |f the camshaft, water pump ar olf purnp Is
locked

te] If there ig noticeable wear or cracks on (he belt face
check to see if {here are nicks on one side of the idier
pulley lock

td) Hf there ig wear or damage on only one side of the
belt, check the bel! guide and the alignment of each
pulley

www crulsercult com
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ENGINE MECHANICAL — Timing Belt EM-26

eMuTa1

Eaves 32

M2132

EMO133,

ema

INSTALLATION OF TIMING BELT
{See page EM-20)

1.

fe} If there 1s noticeable wear an the belt teeth, check the
timing cover gasket for damage and chack for cor-
rect gasket installation Check for fareign materials
on the pulley teeth

INSPECT IDLER PULLEYS

Chack the turning smoothness of the timing belt idler
pulleys.

if necessary, replace the idler pulley

INSPECT TENSION SPRING

la) Check the free length of the spring

Free length:
39.7 ~ 40.7 mm (1.563 — 1.602 in.}

fo) Check the tension of the spring at the specified
instalied langth

Installed tension:
4.0 Ig (8 8 Ib, 39 N) at 52 mm (2.05 in.)

lf not specified, replace the spring

INSTALL CRANKSHAFT TIMING PULLEY

{a} Align the tming pulley set key with the key groove of
the timing pulley

{b) Using SST and a hammer, drive in timing pulley.

SST 09214-60010

INSTALL NO. 2 IDLER PULLEY

Torque: 400 kg-crm (29 ft-lb, 39 N-m)

www crulsercult com
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EM-26 ENGINE MECHANICAL — Timing Belt

ChMei dh

ERMITSI

ERO137|
EM0113)

EMG13E

3. INSTALL INJECTION PUMP DRIVE PULLEY

ta)

{b}

Ahgn the drive pulley set key with the key groove of
the drive pulley

Using SST, install the drive pulley with the mount
nut Torque the mount nut

Torque: 650 ke-cm (47 ft-lb, 64 N-m)
SST 09278-54011

CAUTION: Do not use an impact wrench

INSTALL CAMSHAFT TIMING PULLEY

{a} Ahgn the timing pullay knock pin with the pin hole of
the timing puliey

(b) Using SST, install the timing pulley with the mount
bolt and plate washer Torque the mount bolt

Torque: 1,000 kg-cm (72 ft-lb, 98 N-m}

SST 69278-54011

INSTALL NO, 1 IDLER PULLEY

fa} Temporarily install the idler pulley with the twa
mount bolts and plate washers

(b} Swing the idler pulley toward the left

SET NO. 1 CYLINDER TO TDC/COMPRESSION

Algn the tring and drive pulleys a1 each position

CAUTION: The engine should be cold,

www crulsercult com
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ENGINE MECHANICAL — Timing Belt EM-27

bMO1 38

emo 14a0}

Chaw141

Fes 112 Ewe Id

7. INSTALL TIMING BELT

If using new timing belt:

la) Install the timing belt to ihe camshaft timing pulley.
CAUTION: Be sure the timing belt is securely
meshed and not loase,

fb} Align the tming marks of the pump drive pulley and
ol pump body

{c) Install the trming belt to the pump drive pulley

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

(d)} Install the timing belt to the No 2 idler pulley and
crankshaft timing pulley

CAUTION: Be sure the belt is not twisted or too
tight.

Hf reusing timing belt:

Align the points marked during removal and install the tim-
ing belt with the arraw pointing in the direction of angine
revolution

www crulsercult com
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EM-28 ENGINE MECHANICAL — Timing Belt

C

! TRESS

fi x

- A Byeisa

Emoia2

EVO11S

ENE Ag

INSTALL TENSION SPRING

CAUTION: Loosen the mount belts to where the tim-
ing belt idte pulley lightly moves with tension searing
force.

CHECK POSITION OF TIMING AND DRIVE PULLEYS

(a) Place a crankshaft pulley mount belt on the crank-
shaft

(b} Using 4 wrench, turn the crankshaft pulley mount
balt 2 revelutions from TDC to TDC.

CAUTION: Always turn the crankshaft clockwise.

(ce) Check that each pulley aligns with the marks

lf tha marks do not ahgn, remove the timing belt and
rainstall it

10. TORQUE NO. 1 IDLER PULLEY MOUNT BOLTS

Torque: 195 kg-cm (14 ft-lb, 19 Nem
GAUTION: While tightening the mount bolts, do not
move the idler pulley bracket.

www crulsercult com
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ENGINE MECHANICAL — Timing Bett EM-29

7A 11. INSTALL FOUR GLOW PLUGS AND CURRENT
Mo SENSOR

cay. Rae {a} Install and torque the four glow plugs
NS eee Bh onta Be, Torque: 130 kg-em (9 ft-lb, 13 Nem)

~S - aosoa che, iy {b} Place the glow plug connector an tha glaw plugs
. 1

EMO11a

CMo114

Cyc da

12.

13,

14.

(c} [Eurepe (LH, EX, LN)]
Install the currant sensor with the insulatores, plate
washer and nut

td) Install the four glow plug connecting nuts.

{2} Install the four screw grommets

INSTALL TIMING BELT GUIDE

Align the set key on the crankshaft with the key groove of
the balt guide and slide it in

INSTALL TIMING BELT COVER

fa) Install the gaskets to the balt cover

{bo} Install the belt cover with the twelve boits

INSTALL CRANKSHAFT PULLEY

fa] Align the pulley set key with the key groove of the
pulley.

ib} Using SST and a hammer, drive in the pulley
$5T 69223-63010
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EM-30 ENGINE MECHANICAL — Timing Belt

Torque:

EMio14d

A C Campressor Pulley

Alternator
Putley Crankshaft Pulley

Water Pump Pulley

16, INSTALL DAIVE BELTS

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

(c) Using SST, install the mount bolt and torque it
1,400 kg-em (101 ft-lb, 137 N-m}

SST 09213-54012 and 09330-00020

Drive belt deflactian at 10 kg (22 Ib, 98 N} ram din}

“Belt condition
ae New Used

Pasition Tee

j Woter pump- 1 7-10 10-14
Alternator! (028 —O039) |) lO39 —- O55}

; Crankshaft- \ 13+ 17 7-23
a AC compressor 1051-67) | (087-991)

Faglar Crankshaft- \ g3- 10 1a-14
c PS pump ! i031 O31 | (039-055)

NOTE
® "New belt” refers to a bell which has never been used.

@ “Used belt” refers ta a belt which has been used on a
running engine for 5 minutes or more

www crulsercult com
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ENGINE MECHANICAL — Cyhnder Head EM-31

CYLINDER HEAD
COMPONENTS

Seal Washer

Heat Insulator Cylinder Heact Cover
Exhaust Manifold

Gasket

Valve Rocker ShaftGasket | 196 [14,96 14, 18 | Assembly/ fe @—| jes (14 18 |
i

Siy—Cam shaft Bearing
= # Valve Stem Oil Seat PPD WE LD — — Camshait y00 Ga ag!

eee (8 f Kee Half Crrcufar Plug -—_fe) an eeper Nozzle lteakageoO Camshaft Bearing —p-~~ ~, @ Spring Retainer we ger — Pipew _ pp a Yatea ce = @ Washera Valve Guide _ \ som § on injection h‘as er ,;
%, WP Spring Sea [1200 far. 118) ie af ae2 RH Engine Hanger —4| B [700 ts. so) |© s "_ Seat

= Cyhnder Head @ Gasket—

@ Wy)
oO zi -® Gasket
o mu: ys
o Ae me Shim ¢@ Gaskat

go nary J take Manto
@ Camshaft meeeOil Seal Gees aa ale

Camshaft Oll
Seal Retainer

LH Engine
oe

Injection Pipe
Fuel Inlet Pipe

www crulserculticom
[kg-crn (ft-lb Nomi Tightening tarque
@ Non-reusable part
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EM-32 ENGINE MECHANICAL — Cylinder Head

FROIaS

Eno 4g

FRU

REMOVAL OF CYLINDER HEAD

1, REMOVE FOUR INJECTION FIPES
(See step 1 on page FU-7}

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

REMOVE FUEL INLET PIPE
(See step 10 on page FU-14)

REMOVE CYLINDER HEAD COVER

ts} Remove the two bolts holding the head cover to the
belt cover,

{fb} Remove the thrae cap nuts, seal washers, head cover
and gasket

REMOVE TIMING BELT
(See steps 1 to 8 on pages EM-20 to 22)

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

DISCONNECT ACCELERATOR CONNECTING AOD
FROM ACCELERATOR LINK

REMOVE INTAKE MANIFOLD AND LH ENGINE
HANGER

Remove the six bolts, two nuts, LH angine hanger and
intake manifold and gasket

REMOVE WATER OUTLET ASSEMBLY

Remove the two bolts, water outlet assembly and gasket

www crulsercult com
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ENGINE MECHANICAL — Cylinder Head EM-33

Hi 10. REMOVE RH ENGINE HANGER

eo od MeL as 11. REMOVE EXHAUST MANIFOLD
fa) Remove the four bolts and two heat insulators
(b} Remove the six bolts, two nuts, two plate washers

and exhaust manifold

EMOT Ht

12. REMOVE CAMSHAFT OIL SEAL RETAINER

Remove the six bolts, retainer with oll seal and gasket

EWO1 63)

ProCarManu
als.com

13. CHECK CAMSHAFT THRUST CLEARANCE

{a} Loosen the valve clearance adjusting screws

{ob} Using 3 dial indicator, measure the thrust clearance
while moving the camshaft back and forth

Standard clearance: 0.055 — 0.155 mm
(0.0022 — 0.0061 in.)

Maximum clearance: 0.3 mm (0.012 in.)

lf the thrust clearance Is greater than maximum, replace
tha camshaft and/or bearing

14, REMOVE VALVE HOCKER SHAFT ASSEMBLY,

CAMSHAFT AND BEARINGS, AND CHECK
CAMSHAFT OIL CLEARANCE

ta} Gradually loosen and remove the ten bolts in three
passes and in the numerical order shown.

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

NOTE: Keep the upper bearing Inserted with the caps.

ic} Clean each camshaft journal and bearing.
td} Check each camshaft journal and bearing for pitting

and scratches

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

www crulsercult com
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EM-34 ENGINE MECHANICAL — Cylinder Head

fe} Place the camshaft on the cylinder head

{f} Lay a strip of Plastigage acress gach journal

(g) Install the valve rocker shaft assembly on the cylinder
head

th} Install and gradually tighten the ten belts in three
passes in the sequence shawn
Torque the bolts on the final pass.

Tarque: 195 kg-cm (14 ft-lb, 19 Num)
NOTE. Deo not turn the camshaft

" 1 i} Remove the racker shaft assembly with the three
L ' upper bearing

ENOTES

§} Measure the Plastigage at its widest pomt

wg Standard oil clearance: 0.022 — 0.074 mm
(6.0069 ~ 0.0029 in.)

Maximum oil clearance: 0.1 mm {0.004 in.)
lf clearance 1s greater than maximum, replace the bearing

Grind the camshaft or replace the carnshaft a required

(k} Completely remove the Plastigage

{) Remove the camshaft and three lower bearings

NOTE Arrange the bearings in order
i wt i "1

oper 2H [= al 15. REMOVE HALF CIRCULAR PLUG
PPper 1 1 1 1

Ae A ‘2 a

1 ay FF

Lower a a al)
i Le H , a

1 ?
Fran velcs

7 — (th: F, . REMOVE CYLINDER HEADEig HE a abo 164

Me ah SSF ys OS ee {a} Gradually Inesen and remove the eighteen head bolts
Vea Pe in three passes and in the numerical order shown

CAUTION: Head warpage ar cracking could result
from removing in incorrect order.

www crulsercult co!
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ENGINE MECHANICAL — Cylinder Haad EM-35

aL a] (b} Lift Ine cylinder head from the dowels on the cylinderphi. block and place the head on wooden blocks on aee OL De benchMSS! yi .' Rica ai Pe) NOTE If the cylinder head 1s difficult to lift off, pry with; OGRE fe NI @ Screwdriver between the cylinder head and bleckyo ; ‘ 2 Ns ee sallences
ner any ~ to {c) Remove the cylinder head gasket

' ° tay CAUTION: Be careful not to damage the cylinder.! a head and block surface on the cylinder and head' eunie2 gasket sides.

DISASSEMBLY OF CYLINDER HEAD
{See page EM-31}

1. REMOVE VALVES

fa) Using SST. ramave the keepers spring retainer and
spring

SST 09202-43013
{b} Remove the valve, oil seal and Spring seat.

| NOTE Arrange the disassembled parts in order.

LES COE! Goes cee
| 2 3 4 raite

2. REMOVE COMBUSTION CHAMBERS} Drive out the combustion chambers and-ar shim.

MING FAG ae

NOTE Arrange the disassemblad parts in order

www crulsercult com
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EM-36 ENGINE MECHANICAL — Cylinder Head

EMO 167,

} ROMER 8E Wye
wy “ge ah ineee YS

- an

|

Vos Dee

ERAT 70.

INSPECTION, CLEANING AND REPAIR
OF CYLINDER HEAD COMPONENTS

CLEAN TOP OF PISTONS AND TOP OF BLOCK

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

{b) Remove all gasket material from the top of the block.
Blow carbon and ol from the bolt holes

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

CLEAN COMBUSTION CHAMBER

Using a wire brush, remove all the carbon from the cam-
bustion chambers

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

CLEAN VALVE GUIDES

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

REMOVE GASKET MATERIAL

Using a gasket scraper, remove all gasket material fram
the manifold and head surface
CAUTION: Be careful not to scratch the surfaces.

CLEAN CYLINDER HEAD

Using a soft brush and solvent, clean the head

www crulsercult com
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ENGINE MECHANICAL — Cylinder Head EM-37

6 INSPECT CYLINDER HEAD FOR FLATNESS

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

Maximum warpage: 0.2 mm (0.009 in.)

lf warpage is greater than maximum, replace the cylinder
head

CMo174
bya 72
FMVS

7. INSPECT CYLINDER HEAD FOR CRACKS

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

lf a crack is found, replace the cylinder head

FMIn1 74]

8, CLEAN VALVES

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

PEPE

{b) Using a wire brush, thoroughly clean the valve

Sony
—N OR ~ —

a my oTStd —y ' aa
ne A Con ’

PU a www crulsercult com—_ ; ed
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EM-32 ENGINE MECHANICAL ~- Cylinder Head

9. INSPECT VALVE STEM AND GUIDE

ee) ° ja} Using a dial indicator, measure the mside diameter af
the valve guide

tJ Guide inside diameter: 4.51 — 8.53 mm
(0.3350 — 0.3358 in]

if

awa Chay 724)
{b) Using a micrometer, measure the diameter of the

— valve stem
Stem diameter:

Intake 8.473 — 8.489 mm
(0.3336 — 0.3342 inl

— Exhaust 9.454 — 3.470 mm
(0.3328 — 0.3335 in}

- {co} Subtract the valve stem measurement from the valve
guide measurement

|_ ! eyazeao E2187 Standard stem oil clearance:
Intake 0.021 -— 0.057 mm

(0.0008 — 0.0022 in.)
Exhaust 0.040 ~ 0.076 mm

10.0016 — 0,0030 in.t
Maximum stem oil clearance:

Intake 0.10 mm (0.0039 in.)
Exhaust 0.12 mm (0.0047 in.)

if the clearance 13 greater than the above values, re-place
the valve and guide

10. IF NECESSARY, REPLACE VALVE GUIDE

EMG

EMns?

fa) Using SST, and a hammer, drive out the valve guide
SST 09201-60011

ib) Using dial meicator, measure the valve guide bore of
the cylinder head

www crulsercult com
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ENGINE MECHANICAL — Cylinder Head EM-39

fc] Select a new valve guide
If the valve guide bora of the cylinder head is more than

Roth intake and exhaust

Guide hore mm tin) Guide size 14.018 mm {0 5679 in}, machine the bore to the follow-
13994 - 14018 Ing dimensions,

= Use STB
(05508 — 05519} Rebored cylinder head bushing bore dimensions:

ver 14018 Use 0.5 005 14.044 — 14.068 mm (0.9525 — 0.55395 ind
fo5519}

fd} Using SST and a hammer, drive in a new valve quide
' to where there is 163 ~ 167 mm (0642 —- G65?

in} protruding from the cylinder head163-167mm

iy Lark SST 09201-60011

EMG 76 CMGI 7:

fel Using a sharp 8 § mm reamer, ream the valve guide
to obtain the specified clearance between the valve
guide and new valve

Stem oil clearance:
Intake 0.621 - 9.057 mm

: (0.0008 — 0.0022 in.)
a Exhaust 9.040 — 0.076 mm

{9.0016 — 0.0030 in.)

ProCarManu
als.com

EMC17E

11. INSPECT AND GRIND VALVES

fa} Grind valves only enough to remove prts and carbon
Make sure the valves are ground to the correct valve
face angle

Valve face angle: 44.57

ba iebd FY TEI

(b) Check the valve head margin
Minimum margin thickness.

Intake 0.9 mm (0 O35 in.)
Exhaust 1.0 mm (0.039 in.)

If the valve head margin thickness 13 fess than minimum,
replace the valve

Margin Thickness
www crulsercult com
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ER2260

ENC 192)

Caio He

teh Check the valve overall langth

Standard overall length:
Intake 122.95 mm (4.8405 in.)
Exhaust 122.75 mm (4.8327 in.)

Minimum overall length:

{dc}

Intake = 122,45 mm {4.8209 in.)
Exhaust 122.25 mm [4.8130 in.}

if the valve stem tip is worn, resurface the tip with a
grinder or replace the valve

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

12, INSPECT AND CLEAN VALVE SEATS

(a)

{b)

ic)

Using 2 45° cutter, resurface the valve seats Remove
only enough metal ta clean the seats

Check the valve saating 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
seat

Check the valve faca and seat for the following:

® If blue appears 360° around the valve face, the
valve is concentric. If not, replace the valve.

@ |f blue appears 360° around the vaive seat, the
guide and seat are cunvenine If not, resurface the
seat

# Check that the seat contact is on the middie of the
valve face with the following width
1.2 - 1.6 mm (0.047 — 0.063 in.)
If not correct the valve seat as follows

{1} If the seating 1s toa high on the valve face, use
30° and 45° cutters to correct the seat.

www crulsercult com
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ENGINE MECHANICAL — Cylinder Head EM-44

EMOI1D?

EMOIA>

13.

{2} If seating is too low on the valve face, use 65°
and 45° cutters to correct the seat

td) Hand-lap the valve and vaive seat with abrasive com-
pound.

INSPECT VALVE SPRINGS

{a} Using a stee! square, measure the squareness of the
valve springs

Maximum squareness: 2.0 mim (0.079 in.)
If squareness Is greater than maximum, replace the valve
spring

{fb} Using calipers, measure the free length of the vaiva
spring

Free length: 47.98 mm (1.8890 in.)

lf not as specified, replace the valve spring

(c} Usmg 4 spring tester, measure the tension of the
valve spring al the specified installed jength.

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

If not as specified, replace the valve spring

www crulsercult com
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EM-42 ENGINE MECHANICAL — Cylinder Head

14. INSPECT VALVE ROCKER ARM AND SHAFT

a Ye {a} Check for recker arm-to-shaft clearance by moving
ns - each rocker arm

/ ~ te ess If movement 1s felt, disassemble and check
aS ib} Check that the recker arm roller turns smoothly

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

NOTE Arrange the disassembled parts in order

Valve Rocker Shaft

Camshaft Bearing Cap
I

| Exhaust Valve {Protrusion)
Rocker 4rm

Compression
Spring

Yalva Rocker Suppart
Intake ValveRocker Arm Thin wal

(dé) Using a micrometer, measure ihe diameter of the
f rocket arm shaft

Shaft diameter:
18.464 — 18.483 mm (0.7269 — 0.7277 in.)

fe} Using dial indicator, measure the inside diameter of
the rocker arm.

Rocker arm inside diameter:
18,500 — 18.521 mm (0.7283 — 0.7292 in}

EMOiBS

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

Standard oil clearance: 0.017 — 0.057 mm
(0.0007 — 0.0022 in}

Maximum oil clearance! 0 1 mm (0.004 in.)
if the clearance is greater than maximum, raplace the
rocker arm and/or shaft |

WWW

(g) Assemble the rocker arm assembly in, arse Fler
as described in step 14-{b).
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EM2 550

era st

ENeiy 14103
cvcigt

15,

16,

17

INSPECT CAMSHAFT

fa} Place the camshaft on V-blocks and, using a dial
indicator, measure the crcle runout at the center
journal

Maximum circle runout: 0.1 mm (0.039 in)

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

{bt Using a micrometer measure the cam lobe height

Minimum cam lobe height:
Intake L,2L 46.76 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 minimum, replace the
camshaft

(c) Using a micrometer, measure the journal clameter

Journal diameter: 34,969 — 34.985 mm
(1.3767 — 1.3774 int}

lf the ol clearance even when new bearmngs are used, Is
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 journal bearings.
Bearing size (US 0125, 0.250)

Journal finished diameter:
U/S 0.125 34.644 — 34.860 mm

(1.3718 — 4.3724 in.)
U/S 0.250 34.719 — 34.735 mm

(1.3669 — 1.3675 in.)

INSPECT INTAKE AND EXHAUST MANIFOLDS

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

Maximum manifolds warpage: 0.4 mm (0,016 in.)

If warpage Is greater than masamum, replace the manifold

www crulsercult com
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EMO 1a

EM Bd

Cut Position

EMOogo2 EM0188

ENT Lu

REPLACEMENT OF CAMSHAFT OIL SEAL
NGTE: There are two methods of ail seal raplacement

REPLACE CAMSHAFT OIL SEAL

Hf camshaft oil seal retainer is ramoved fram cylinder
head:

fa) Using a screwdriver and hammer, drive out the oil
seal.

{b) Using SST and a hammer, drive m a new oit seal until
its surface is flush with the ail seal retainer edge

SST 08214-60010

(c} Apply MF grease te the oil seal.

If camshaft of] seal retainer is installed to cylinder
head:

{al Using a knife, cut off the oil seal lip
(b} Using a screwdriver, pry out the oll seal

CAUTION: 86 careful not ta damage the camshaft.
Tape the screwdriver.

{c) Apply MP grease to a new oil seal
{d) Using SST and a hammer, drive in the oil seal Until its

surface Is flush with oul seal retainer adge-

SST 09214-60010

www crulsercult com
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ASSEMBLY OF CYLINDER HEAD
(See page EM-31)

1 Rano oF

| Agel

ba. -if AAS,
BE St cot el? GIO
F —~

1 CYA SE

2.
Keeper—oa

Valve Spring
Spring Seat #_e_,

ERO 205

NOTE
® Thoroughly clean all parts ta be assembled.

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

® Replace all gaskets, O-rings and ail seats with new
parts.

INSTALL SWIRL COMBUSTION GHAMBERS

{a} Align the swirl combustion chamber knock pin with
the cylinder head notch.

[b} Using a plastic hammer, drive in the swirl combustion
chamber (with the shim}

fs} Using a dial indicator, check the swirl combustion
chamber protrusian

Combustion chamber pratrusion:
0.01 ~ 0.07 mm (0.0004 — 0.0028 in.}

lf the protrusion Is not within specification, adjust it with a
swirl combustion chamber shim.

Combustion chamber shim thicknass:
0.05 mm (0.0620 in.)
0.10 mm (0 0039 in.)
0.15 mm [0.0069 in.)
0.20 mm (0.0079 in.)

INSTALL VALVES

fa} Insert the valve in the cylinder head valve guide.
Check the valves are installed in the correct order,

(b} Install the valve spring seat and new oll seal
{ce} Install the springs and spring retainers on the valves,

www crulsercult com
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EM-46 ENGINE MECHANICAL — Cylinder Head

{d} Using SST, compress the valve spring and place the
two keepers around the valve stem

SST 09202-43013

"7 (s} Using a plastic hammer, lightly tap the stem to
assure praper fit

EM2IB3.

INSTALLATION OF CYLINDER HEAD
(See page EM-31)

1. INSTALL CYLINDER HEAD

fa) install a new cylinder head gasket and the head on
the cylinder block

ProCarManu
als.com

FMOLZC1

{b) Apply a tight coat of engine oll on the threads and
under the head of bolts

ich Install gradually and tighten the eighteen head bolts
in three passes and in the sequence shown Torque

ee

=k A 5 the bolts on the final pass
rae foe bs, Torque: 1,200 kg-cm (87 ft-Ib, 118 N-m}

2 é ee mn,

Chat 292

u lax No 1 u Bear! 2. INSTALL CAMSHAFT BEARINGS, CAMSHAFT AND
pper lax No pper Bearing

Camshaft Beanng! {No 1 Camshaft VALVE ROCKER SHAFT ASSEMBLY
and Lower Bearing Bearingl fa) Install the upper bearings ta the camshaft bearing

caps

{b} Install the iower bearings te the cylinder head

(el Place the camshaft in the cylinder head
www crulsercult com
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ENGINE MECHANICAL — Cylinder Head EM-47

; 4 {a} Turn the crankshaft to lower the pistons

5 al Sy 2 fe) Install the valve rocker shaft assembly on the cylinder
am PS ow head

to odes ve artes atl * {f) Gradually install and lighten the ten balts in three
taf Hey weit te ATS ‘ passes in the sequence shawn

| - ; byw os, Torque the bolts on the final pass

pot , Torque: 195 kg-cm (14 ft-lb, 19 N-m}
a

Baa? BE

3. INSTALL CAMSHAFT OIL SEAL RETAINER

You i! on Install a new gasket and the retainer with the six bolts
in ie Aor rt, Torque the belts

a an Torque: 185 kg-cm (13 ft-lb, 18 N-m)
7 fe Se

1 it Nei wal

EMC 1 43

ProCarManu
als.com

1 4. INSTALL EXHAUST MANIFOLD

(a) Install a new gasket and the exhaust manifold with
the six bolts, twa plate washers and nuts. Torque the
belts and nuts

Torque: Lb, 2L 400 kg-cm (29 ft-ib, 39 N-m)
2L-T 530 kg-cm (38 ft-lb, 52 Nm)

fb] Install the two insulators with the four bolts Torque
the bolts.

Torque: 120 kg-cm (9 ft-lb, 12 N-mi

5. INSTALL RH ENGINE HANGER

Torque: 380 kg-cm (27 ft-lb, 37 N-m}

6 INSTALL WATER OUTLET ASSEMBLY

Install 4 new gasket and the water outlet assembly with
the two bolts. Torque the bolts

Torque: 195 kg-cm (14 ft-lb, 19 N-m)

PRITTELT

7. INSTALL INTAKE MANIFOLD AND LH ENGINE
ok rh HANGER

tS is I, ih Lt | t ‘ ‘ ‘ , | - Install a naw gasket, intake manifold and LH engine hanger
le r 7 1, ; with the six balts and two nuts.
_—7 woe oa|g |_ Be Torque: 240 kg-cm (#7 ft-ib, 24 Nm)
Se 8. CONNECT ACCELERATOR CONNECTING ROD

wate ROO ot www crulsercult com
“Te ‘ 9 INSTALL FOUR INJECTION NOZZLES
. ; (See steps 3. 4 on page FU-12)

FMUTEL

10. INSTALL FUEL INLET PIPE (See page F
@the_cruiser_cult



ProCarManu
als.com

EM 48 ENGINE MECHANICAL — Cylinder Head

11. INSTALL FOUR INJECTION FIFES
(See page FU-12}

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

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

14. ADJUST VALVE CLEARANCES

fa) Set the No. 1 cylinder to TDC/compression
Align the groove an the pulley with the timing pointer
by turning the crankshaft clackwise with a wrench.

(b} Check that the rocker arms on the No. 1 cylinder are
logse and rocker arms on the No. 4 cylinder are tight.

If not, turn the crankshaft one ravolution {360°} and align
the mark as above

4i ‘ EMQE03
{c) Adjust only those valves indicated by arrows

Vaive clearance (Cold):
Intake 0.27 mm (0.0106 in.)
Exhaust 0.38 mm (0.0150 in}

NOTE: After installing the cylinder head, warm up the
engine and adjust the valve clearance

EM

® Using a feeler gauge, measure the valve clearance
between the valve stem and rocker arm Loosen
the jock nut and turn the adjusting screw to set the
proper clearance.
Hold the adjusting screw in position and tighten
the jock nut.

® Recheck the valve claarance, The feeler gauge
should slide with a very slight drag.

ia) Turn the crankshaft one revolution (360°) and align
the timing marks as above
Adjust only the valves indicated by arrows

www crulsercult com
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EMOZ04

=MOZOB.

EMo7 48

15. INSTALL HALF CIRCULAR PLUG

{fa} Apply seal packing black {Part No. 08826-00080) or
aquivaient to the half circular plug

(b) Install the half circular plug to the cylinder head.

16. INSTALL CYLINDER HEAD COVEH

ta} Apply seal packing black [Part No O8826-00080) or
equivaient to thé camshaft oil seal retainer, cylinder
head and half circular plug as shown,

(b} Install 2 gasket to the head cover,
(c) Install the head cover with the three seal washers and |

cep nuts. |

{d) Install the reraaining two timing gear cover mount |
bolts

www crulsercult com
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CYLINDER BLOCK
COMPONENTS

Piston Ring (No 1 Carnpression?

Piston Ring (Oil)

Pistan = s+ — Piston Pin
@ Snap Ang — ——— —fy

Piston Ring (No 2 Compression)

ao- Rod Bushing

— Connecting Rod

eT Connecting Rod Bearing
1,260 [60, 1261

Cylmder Blocky y oe —Connecting Rod Cap
\ 600 (43, BS) _*

Oil Pump

‘. @ Gasket
@ Gasket ‘

An
‘

Water Pumps,
Flywheel

Rear End Plate
Dust Cover

. Crankshaft
¢ @ Oi SealThrust Washe, ener \neo Ol Seal Retainer

; ‘® Gasket

<7 are Jet

8 Check Valve
# Crankshaft

an Crankshaft
haf a Thrust Washer | 260 (1a 26) |

Frant Gil Seal 7 Main Bearing Copal 1,080 (76, 103} | a
Main Bearing—

@ Gasket
a

* Gasket i Oil Pan

é
Oil Strainer

# Gasket

www crulserculticom
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@ Non-reusable part Ca 3
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ENGINE MECHANICAL — Cyknder Biock EM-51

ay DISASSEMBLY GF CYLINDER BLOCK
eda 4 \ iSee page EM-50]
> Le. ‘ 1. REMOVE FLYWHEEL OR DRIVE PLATE

2. AEMOVE REAR END PLATE

Remove the two balts, end plate and dust cover
,

nN 3. INSTALL ENGINE TO ENGINE STAND FOR
. an DISASSEMBLY

=! bhatt

4. REMOVE CYLINDER HEAD
(See steps 1, 3 ta 7, 12, 14 and 16 on pages EM-32 ta
35)

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

6. REMOVE REAR OIL SEAL RETAINER

Remove the four bolts, retainer and gasket

~ CHo204a

ProCarManu
als.com

. - . 7. CHECK CONNECTING ROD THRUST CLEARANCE

Using a dial indicator, measure the thrust clearance while
maving the rod back and forth

Standard thrust clearance: 6.08 — 0.20 mm

{0.0031 — 0.0079 jn.)
Maximum thrust clearance: 0.3 mr (0.012 in.)

Kf the clearance is greater than the maximum, replace the
connecting rod and:ar crankshatt

Bi Bos)

8. REMOVE CONNECTING ROD CAPS WITH LOWER
BEARING SND CHECK OIL CLEARANCE

fa} Place matchmarks on the rad and cap

(b}) Remove the rod nuts

fe) Lightly tap the rod bolts and ift off the caps with the
bearing

NOTE Keep the bearng inserted with the cap

brat

a id} Cover the rod bolts with a short piece of hose to pro-
boo. sf nn tect the crankshaft fram damage

7 ae Ts
ee s

2 . oe s

“ “ - yl wea ae oo2 Ale

fs 2 1 f
Ps Sane an

“SON TBR ThKOA Qs 1) a‘ ars hs fom “1 www crulsercult com
here ’. nM .| s ‘] a

E‘A2 2 7b}
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EM? 101

A

Brown, Black or Blua

BRIT

{a} Clean each crank pin and bearing

{f} Check each crank pm and beanng for pitting and
scratches

If the crank pin and bearing are damaged, grind or replace
the crankshaft and replace the bearing.

(g} Lay a strip of Plastgage across the crank pin

th) Install the rod caps (See page EM-67}
Torque: 600 kg-cm (43 ft-lb, 59 N-m}
NOTE: Do not turn the crankshaft

fi} Rermeve the rod cap

ti] Measure the Plastigage at its widest point
Standard oil clearance: 06.036 — 0.064 mm

(0.0014 — 0.0025 in.)
Maximum oil clearance: 0.1 mm [0.004 in.)
1f the clearance is greater than maximum, replace the
bearing Grind the crank pins or replace the crankshaft as
required.

NOTE There six different standard bearings, distin-
guished numerically (1, 2 and 3) and by color tbrown,
black and blue)
For 2L-T engines, replace bearing wrth one having the
same number as marked on the bearing cap. For L and 2L
engines, replace with one having the color with corres-
ponds to the number on the beanng cap, | 2, 7 with
brown, 2 with black, 3 with blue

{k} Completely remove the Plastigage.

@the_cruiser_cult
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ENGINE MECHANICAL — Cylinder Block EM-53

ACES

ERM2161,

EMz21¢

Evi 7

MOUNT uneasT it!
Lipset ee

yb Tak lk

PUSH OUT PISTON AND CONNECTING ROD
ASSEMBLY WITH UPPER BEARING

fa} Remove all the carbon fram the piston ring ridge
{ib} Cover the rad bolts (See page EM-51)
{ec} Push out the piston and red assembly with the bear-

ing through the tap of the cylinder black

NOTE
® Keep the bearing inserted with the red,

® Arrange the piston and rod assembly in order

10, GHECK CRANKSHAFT THRUST CLEARANCE

11.

Using a dial indicator, measure the thrust clearance while
Prying the crankshaft back and forth with a screwdriver,

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

REMOVE MAIN BEARING CAPS WITH LOWER
BEARING SND CHECK OIL CLEARANCE

{a} Loosen the bolts until the threads no longer mesh
{b} Grasping the bolts together, pull off bearing cap

NOTE Keep the bearing inserted with the caps

fc) Lift out the crankshaft.

‘d} Clean each journal and bearing

fe} Check each journal and bearing for pitting and
scratches

if the journal and bearing ara damaged, grind or replace
the crankshaft and replace the bearing

www crulsercult com
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EM-54 ENGINE MECHANICAL — Cylnder Block

(} Place the crankshaft on the cylinder black

{g) Lay a strip of Plastigage across each journal

“|

WES~ aAS “| Pa a2pn

(h) Install the bearing cap (See page EM-66)}
Torque: 1,050 kg-cm {76 ft-lb, 103 N-ml

NOTE Do not turn the crankshaft.

- En2eny

ProCarManu
als.com

(i) Remove the bearing cap.

4) Measure the Plastgage at its widest point

Standard oil clearance: 0,034 — 0.065 mm
(0.0013 — 0.0026 in.)

Maximum oil clearance: 0.1 mm (0.004 in.)
lf the clearance is greater than maximum, replace the
bearing Grind the journals or replace the crankshaft as
required

, - ia '
SS oP 2 Eid 164

NOTE If using a standard bearing, replace with ane hay-

1 2 or 3- ing the same number as marked on the cylinder block or
having its corresponding color, i €, 1 or brawn, 2 of black,

c fal 3 or blue
Tont ae al Blue ‘Brown, Bere or {k} Completely remove the Plastigage

o or 3 lor Blue}

a t——1,2or3
TFT

No 1— No 5 rMoz1

12. REMOVE CAANKSHAFT AND UPPER MAIN
BEARINGS

{a} Lift out the crankshaft.

(b) Remove the beanng from the cylinder block

NOTE: Arrange the caps, bearings and thrust washers in
order

eS

a

AY can
s

—

4

4

[4 of
} 

&
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ENGINE MECHANICAL — Cylinder Block EM-55

EM i23

EMO1a?

BML 216

13. REMOVE OIL CHECK VALVES AND GIL JETS

INSPECTION OF CYLINDER BLOCK

1. REMOVE GASKET MATERIAL

Using a gasket scraper, remove all gasket material fram
the cylinder block surface

CLEAN CYLINDER BLOCK

Using a seft brush and solvent, clean the biock

INSPECT TOP OF CYLINDER BLOCK

Using a precision straight edge and feeler gauge, measure
the surfaces contacting the cylinder haad gasket for war-

page
Maximum warpage: 0.2 mm {0.008 in.)

lf warpage is greater than maximum, replace the ¢ylindar
block,

INSPECT CYLINDERS

Visually check the cylinder for vertical scratches.

If deep scratches are present, rebore all four cylinders

www crulsercult com
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EM-56 ENGINE MECHANICAL — Cylinder Block

i

Front

7] jo5amt
Micldbe

{ 15 mm
059 in]

DP Thrust
Direction

Ee Amal
Directian

15 mm

HadI 5]

cM2412]

ent712 |]

bw. BY

5. INSPECT CYLINDER BORES
Using a cylinder gauge,
tions A, B and C in the t

Standard diameter

measure the cylinder bore at pasi-
hrust and axial directions

[ Piston size | Cylinder bore mm lin)
So iL L QL, 2L-T

— | 0000 - 90930 | 92.000 - 92.030
| (35433 — 35448) | (36220 - 36232)

g0 500 — 90530 92500 -— 92.630
| 8° 50 | «3.5830 — 398421 | (36417 - 36429)

Maximum diameter

EMF TOT

6.

[ Piston sue LE Cylinder bore mm din}
oe L 2, 2L-T
[81D 9023 (36524) | 9223 (36311)
| _orsos0 | 9073 (98720) | 9273 (36508! |
it the diameter is greater than maximum af the STD size,
rebore ai} four cylinders

\F the diameter is greater than maximum of the 0/5 059,
replace the cylinder black

REMOVE CYLINDER RIDGE
lf the wear is less than O 2 mm {0 008 in}, use a ridge
reamer to machine the piston ring ridge at the top of the
cylinder

DISASSEMBLY OF PISTON AND
CONNECTING ROD ASSEMBLY
4, CHECK FIT BETWEEN PISTON 4ND PIN

Try to move the piston back and forth on the piston pin
If any movement ts felt, replace the piston and pin.

2, REMOVE PISTON RINGS
Using a piston ring expander, remove the piston rings.
Keep the rings separate for each cylmder

www crulsercult com
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ENGINE MECHANICAL — Cylinder Block EN-57

3. DISCONNECT CONNECTING ROD FROM PISTON

fa) Using needle-nese pliers, remove the snap rings

{b} Gradually heat the piston to about 60 - 7O°C (140 -
158°F}.

N
y 

evonea

{ce} Using a plastic-faced hammer and brass bar, lightly
tap out the pston pin and remove the connecting
rod

re 7‘te et Eb2189

NOTE
& & & & ® The piston and pin are a matched set

~ @ Keep the piston, pin, rings and connecting rod togetheroS ahs ah SS for each cylinder

INSPECTION OF PISTGN AND CONNECTING
ROO ASSEMBLY

1. CLEAN PISTON

{a} Scrape carbon from {he piston top

fo} Using a greove cleaning tool or broken rmg, clean the
ming grooves

www cruisercult com
fel Using solvent and brush, thoroughly clez :

CAUTION: De not use a wire brush.a EN2 103]
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EM-58 ENGINE MECHANICAL — Cylinder Block

L

Ehe2e7

Front

Thrust
4! Darection

Axial
* Birectlion

~— 15 mm
40.59 in)
Middle

15 mm
(0 49 in)

Ende 2]

J

EM2i71

INSPECT PISTON DIAMETER AND CLEARANCE

{a} Using a micrometer, measure the piston diameter at a
night angle to the pistan pin hale center line 34 mm
(1 34 in} of 23 mm {0.91 in} below the skirt bottom
edge

Standard diameter

Pisten bore mir fin}
Piston size -

L | 2L, 2L-T
STD 89955 —- 89985 91940-91970

{395415 - 3.5427) (36197 - 36209

90455-90485 | 92440-92470
08050 ig5812 - 36624) | (3.6994 ~ 36406)

{b}) Measure the cylinder bore diameter in the thrust
directions (Sea page EM-56) and subtract the piston
diameter measurement from the cylinder diameter

Standard clearance:
L 0.035 — 0.055 mm (0.0014 — 0.0022 in}
2L, 2L-T 0.050 —- 0.070 mm (0.0020 — 0.0028 in)

Maximum clearance: 0.14 mm (0.0055 in.}
}f the clearance is greater than maximum, replace the
piston, ar rebore all four cylinders and replace all four
pistons

3. INSPECT CLEARANCE BETWEEN PISTON RING LAND
AND NEW PISTON RING

fa} Install the No 1 ring to the piston and, using a feeler
gauge, measure the No 1 ring clearance between the
ning land and new piston ring when the ring is flush
with the piston surface.

No. 1 ring clearance:
I 0.010 — 0.055 mm (0.0004 — 0.0022 in)
2L, 2L-T 0.020 — 0.065 mm (0.0008 — 0.0026 int

(b) Using a feeler gauge, measure the No 2 and oil ring
clearances between the ning land and new piston ring

No. 2 ring clearance:
0.040 — 0.100 mm [6.0016 — 0.0039 in.)

Oil ring clearance:
0.030 — 0.070 mm {0.0012 — 0.0628 in.)

lf not within specification, replace the piston.
www crulsercult com
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ENGINE MECHANICAL — Cylinder Block EM.55

4. INSPECT PISTON RING END GAP

{al Insert a pisten ring inte the cylinder bore

{b) Using a piston, push the piston ring @ little beyond
the bottom of the ning tragyl. “LF
{140 mm (5.51 in) from ‘ip surface of cylinder
block) 7

fc) Using a teeler gauge, measure the end gap
Piston ning end gap mm fin]

lecu221@ iP iston= ltem i ring | L 2L, 2L-T
No O30 -057 O35 + 062

(0.0118 - 00224) | (00138 - OO244

020-052 ' O20 - 047
Standard | No? | ig 9079 — 00208) (00079 - 00185)

on 020-052 |
(00079 - 00205)

Not 140 (0051}

Maximum | No @ | 112 (0044) | 107 (0042)
cinpgas La 112 (0 044]

lf the gap exceeds the specified maximum, replace the

ProCarManu
als.com

piston ring.

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

5. CHECK PISTON PIN FIT

At GO - 70°C (140 — 158°F) you should be able to push 1
the pin into the piston with your thumb.

If the pin can be installed at a normal temperature, replace
EAZ1 te the piston and pin

, ; | 6. INSPECT CONNECTING RODS

: fa} Using a rod aligner check (he connecting rod align-
ae . CTT, ment.

a ? ay, : ' \ ® Check for bend
ae - ! 1[ 1 ! ip ~ Maaimum bend:

1 Ett elt 6.05 mm (0.0020 in} per 100 mm (3.94 in.)

. LMU237 CMo2aa

@® Check for twist

Maximum twist:
0.15 mm {0.0059 in.) per 100 mm (3 94 ind}

lf the rod as bent ar twastad, replace the connecting rod

www crulsercult com
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EM-60 ENGINE MECHANICAL — Cylinder Block

T_ 4 {b) Maasure the oll clearance between the rod bushing
and piston gin

®@ Using an inside dial indicator, measure the inside
chameter af tha rod bushing

Chg1 id

SMO2Z2T

Ba 132

Oi Hola

Eni2174

LMoza!

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

® Subtract the piston pin diameter from the rod
bushing inside diameter.

Standard oil clearance: 0.004 — 0.012 mm
{0.0002 — 6.0005 in.)

Maximum oil clearance: 0.05 mm {0.0020 in.)
If the ofl clearance is greater than maximum, 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
{a} Align the ail holes of the bushing and connecting red
(b} Using SST and a press press in tha bushing
SST 09222-40011

3, HONE ROD BUSHING AND CHECK PISTON PIN FIT IN
CONNECTING ROD

fa} Using a pin hale grinder, hone the bushing and check
that the oll clearance is within standard specification

Standard oil clearance: 0,004 — 0.012 mm
(0.0002 — 0.0005 in|

tb) Check the pistan pin fit at normal room temperatur
Coat the piston pin with engine oll an s
the rod with your thumb.

US Ore FE com
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ENGINE MECHANICAL — Cylinder Block EM-61

EMZ 175]

INSPECTION AND REPAIR OF CRANKSHAFT

1. INSPECT CRANKSHAFT

fa} Place the crankshaft on ¥-blocks
fb} Using a dial indicator, measure the circle runout at

the center journal

Maximum circle runout! ©.1 mm {0.039 in.}

If the circle runout 1s greater than maximum, replace the
crankshaft

tc} Using a micrometer, measure the diameter of the
main journal and crank pin

Standard diameter {Standard sized bearing}:
Main journal 64.985 — 62.000 mm

{2.4403 — 2.4409 in.)
Crank pin L,2L 52 988 — 53.000 mm

(2.0861 — 2.0866 ind
2L-F 54,998 — 55,000 mm

(2.1649 — 2.1654 in.}

{d) Check the main journal and crank pin for taper and
out-of-round as shown

Maximum taper and out-af-reund:
0.02 mm (0.0008 in.)

if the ol clearance even when new bearings are used, is
greater than specified, regrind or replace the crankshaft

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

Grind and hone the main journals andor crank pins to the
undersized finished diameter

Main journal finished diameter:

U/S O25 61.7365 — 61.750 mm
(2.4305 — 2.4311 in|

U/S 0.50 61.385 — 61.500 mm
(2.4167 — 2.4213 in}

Crank pin finished diameter:
U/S 0.25 L, 2L 52.738 — 52.750 mm

{2.0763 — 2.0768 in.)
2L-T 54,738 — 54.750 mm

(2.1550 — 2.1555 in}
U/S 0.50 LE, 2L 52.483 — 52.500 mm

(2.0665 — 2.0669 in}
2L-T 54.486 — 54.500 mm

(2.3452 — 2,1457 in)

Install new main journal and-or erank pin undersize bear-
ings

www crulsercult com
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EM-62 ENGINE MECHANICAL — Cylinder Block

BORING OF CYLINDERS

1. SELECT PISTON AND PISTON RING

Piston diameter:
Standard size L $9.955 — 89.985 mm

(3.5415 — 3.6427 inJ
2L, 2L-T 91.940 — 91.970 mm

(3.6197 — 3.6209 in.)
Oversize L 90.455 — 90.485 mm

(3.6612 — 3.9624 ind
2L, 2L-T 92,440 — 92.470 mm

{3.6394 — 3.6405 in.)

Replace all the pistons
Replace the piston rings with ones matching the pistons

2. CALCULATE AMOUNT TO BORE CYLINDER

fa) Using a micrometer, measure the piston diameter at a
right angle to the piston pin hole center line 34 mm
{1 34 ind of 23 mm {0 91 in} below the skirt bottom
edge

lb} Calculate the amount each cylinder is to be reborsd
EM2a2! as follows.

Size to be reborad = P+ C —H

P = Piston diameter
CG = Piston clearance

L 0035 - 0.055 mm
(0.0014 — 0.0022 in.)

2L, 2L-T 9.050 — 0.070 mm
{0.6020 — 0.0028 in.)

H = Allowance for honing
Less than 0,02 mm (0.0008 in.)

2L, 2L-T 23 mm

3. BORE AND HONE CYLINDERS TO CALCULATED
DIMENSIONS

Maximum honing: 0.02 mm (0.0008 ind
CAUTION: Excess honing will destroy the finished
roundness.

www crulsercult com
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ENGINE MECHANICAL — Cylinder Block EM-63

FBZ 17 6

EMG2s7_ EMai 7?

Cut Position

ew.
LAL 2BI Fate Ad

eMO2s4 EM Lt IF

E¥IZ35

REPLACEMENT OF CRANKSHAFT OIL SEALS

NOTE: There are two methods of oll seal replacement.

1. REPLACE CRANKSHAFT FRONT OIL SEAL

If oil pump body is removed from cylinder block:

ta} Using a screwdriver and hammer, drive aut the oll
seal

ib} Using SST and a hammer, drive in a new oil seal to
the depth of 05 mm (0020 in} fram the oi purnp
body edge

SST 09214-60010

{fc} Apply MP grease to the oll seal

If oi] pump body is installed ta cylinder block:

(a) Using 6 knife, cut off the oil seal lip

(b} Using a screwdriver pry out the oll sea!

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

ic) Apply MP grease ta a new ail seal.

(a) Using SST and a hammer, drive in the oll seal to a
depth of O5 mm {0 020 in} fram the atl pump body
edge

SST 09214-60010

2. REPLACE CRANKSHAFT REAR OIL SEAL

If rear oi} seal retainer is removed from cylinder black:

ta} Using 4 screwdriver and hammer, drive out the ol
seal

www crulsercult com
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EM-64 ENGINE MECHANICAL — Cylinder Block

EMNZat

FYO2IB

Fyalée

th} Using SST and a hammer, drive in a new ail seal until
tts surface Is flush with the rear oil seal retainer edge

SST 09223-63010

{c} Apply MP grease to the ol seal

If rear oil sea) retainer is installed to cylinder block:

ta) Using a knife, cut off the ail seal lip.

ib) Using a screwdriver, pry out the oll seal

CAUTION: Be careful not to damage the crankshaft.
Tape the screwdriver.

tc) Apply MP grease toe a new oil seal

id} Using SST and a harnmer, drive in the ail seal until Its
surface Is flush with the rear ail seal retainer edge

SST 09223-63010

ASSEMBLY OF PISTON AND CONNECTING
ROD ASSEMBLY

1. ASSEMBLE PISTON 4ND CONNECTING ROD

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

{ib} Gradually heat the piston to about 66 — 70°C (140 —
1 58°F)

www crulsercult com
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ENGINE MECHANICAL — Cylinder Block EM-65

L, ZL 2L-T

Frent Mark Front Mark

Front Mark i Front Mark:
oh 5

CMO2420 CMOSO4

Ehg292 EM2167

Side Roll

Ring Ends EnOzAg|

_ulde Roll

Frail

tc} «Align the front marks of the piston and connecting
rod, and push in the pisten pin with your thumb

{cd} Install a new snap ring on the other side of the piston
pin hole

INSTALL PISTON RINGS

fa) Using a ring expander, install the piston rings with
the code marks facing upward

NOTE When assembling the ol! ring and expander coil,
Insure that the expander call joint is at the opposite side of
the ring ends

(b} Position the piston rings so that the nng end gaps are
as shown.

CAUTION: Deo not align the end gaps.

INSTALL BEARINGS

Install the baanng inserts in the connecting rods and rod
caps

www crulsercult com
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EM-66 ENGINE MECHANICAL — Cylinder Block

INSTALLATION OF CRANKSHAFT, PISTON
- AND CONNECTING ROD ASSEMBLY

Sees ee (See page EM-50)
waa i ‘ a oe | “EX | 4. INSTALL OIL JETS AND OIL CHECK VALVES
phy gh Lee . of Torque: 260 kg-cm (19 ft-lb, 25 Nem)

BSE
L FRASaE

End 23.

Chea?

2,

Friuzed

INSTALL MAIN BEARINGS

Install the bearing in the cylinder block and bearing 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 bearing cap
position of the block with the oil grooves facing outward,

PLACE CRANKSHAFT ON CYLINDER BLOCK

INSTALL MAIN BEARING CAPS WITH LOWER
THAUST WASHERS

NOTE Each bearing cap is numbered
fal Install the thrust washers on the No 3 bearing cap

with the ail grooves facing outward.

www crulsercult com
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ENGINE MECHANICAL — Cylinder Black EM-67

Ex No 3 Bearing Cap Wo 3 Baanng Cap

1,2,40r5

Enc 245

CMpz50

EMORY a

ib} Install the bearing caps in their proper location

{c} Apply a light coating of engine oil on the threads and
heads under of the cap bolts,

{d) Install and tighten the cap bolts im two or three
passes and in the sequence shown.

Torque: 1,050 kg-cm (76 ft-lb, 103 Nem

fe} Check that the crankshaft turns smoothly

(f} Check the crankshaft thrust clearance
(See page EM-53)

& INSTALL PISTON AND CONNECTING ROD
ASSEMBLY

fa} Cover the rec bolts with a short piace of hose to pro-
tect the crankshaft frorn damage

fb} Using a ring compressor, push the correctly num-
bered piston and rod assembly into each cylinder
with the front mark of tha piston facing fonvard

7. INSTALL CONNECTING AOD CAPS

fa) Match the numbered cap with the numbered rod.

(b) Install tha rod caps with the front mark facing for-
ward

www crulsercult com

@the_cruiser_cult



ProCarManu
als.com

EM-68 ENGINE MECHANICAL — Cylinder Block

EMs20/

EMO2U8

a

Qnot EMG20?

{fc} | Apply ¢ light coat of the engine oll on the threads and
under the rod nuts

td} Install and tighten the rod nuts alternately in two or
three passes,

Torque: 660 kg-cm (43 ft-lb, 59 N-m)

fe} Check that the crankshaft turns smoothly.

(} Check the rod thrust clearance.
(See page EM-51}

ASSEMBLY OF CYLINDER BLOCK
(See page EM-50)

1. INSTALL REAR OIL SEAL RETAINER

Install a new gasket and the retainer with the four bolts,
Torque the bolts.

Torque: 130 kg-cm (9 ft-lb, +3 N-m)

INSTALL OIL PUMP
(See steps 2 ta 7 on pages LU-6, 7)

INSTALL CYLINDER HEAD
(See steps 1 to 3, 8, 10 to 14 and 16 on pages EM-46
ta 49)

REMOVE ENGINE STAND

INSTALL REAR END PLATE

Install 2 dust seal and the end plate with the two bolts.
Torque the balts

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

INSTALL FLYWHEEL OR DRIVE PLATE

Torque: 1,250 kg-em (90 ft-lb, 123 N-mi
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FU-2 FUEL SYSTEM — Replacement of Fuel Filter

SST

-

Fuo1s5

Funial

boat

oye

f

f
é

SST
x

PIT Fly ia ei

REPLACEMENT OF FUEL FILTER
Standard type

1. REPLACE FUEL FILTER

fa} Using SST, remove the fuel filter and O-ring.

SST 09228-34010

tb} Install a new fuel filter with a new O-ring
® 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 fuel filter an extra 3/4 turn

SST 09228-34010

2. FILL FUEL FILTER WITH FUEL

ta) Turn the hand pump counterclockwise to free it

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

fc) Turn the hand pump clackwise and tighten it

3. START ENGINE AND CHECK FOR FUEL LEAKS

w/ Sedimenter Type

4. REMOVE FUEL FILTER WARNING SWITCH
{See steps 1 to 3 on page FU-4}

2. REPLACE FUEL FILTER

fa) Using SST, remove the fuel filter and G-ring

SST 09228-64010

{b) Install the fuel filter with a new O-ring.

@ Put a light coat of fuel on the O-ring

@ Lightly screw in the filter ta where you feal resis-
tance

# Using SST, tighten the fuel filter an extra 3°4 turn
SST 09226-64010
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FUEL SYSTEM — Replacement of Fuel Filter, Fuel Filter Warning Switch FU-3

Ra

Fuge

alc 1a

Fugit

3. FILL FUEL FILTER WITH FUEL

Operate the hand pump until you feel more resistance

FUEL FILTER (LF only}

REPLACE FUEL FILTER

(as) Disconnect the fuel hoses from the fuel filter

{b) Remove the bolt and fuel filter
{cl Install a new filter with the bolt.

{d} Connect the fuel hoses.

FUEL FILTER WARNING SWITCH
INSPECTION OF FUEL FILTER WARNING
SWITCH
Standard Type

1. DISCONNECT WARNING SWITCH CONNECTOR

r4 REMOVE WARNING SWITCH

Using pliers, remove ihe warning switch and gasket.

3. INSPECT WARNING SWITCH

fa} Check that there is continuity between terminals
when the warning switch is ON (float up.

tb) Check that there is no continuity between terminals
when the warning switch is OFF [float down}.

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

4. INSTALL WARNING SWITCH

Install the warning switch with a new gasket

® Put a |ight coat of fuel on the gasket

® Hand tighten ONLY OO NOT use plers to tighten
the filter

5. CONNECT WARNING SWITCH
www crulsercult com
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Fu-4 FUEL SYSTEM — Fual Filter Warning Switch

wi Sedimenter Type

1.

FLO 38

|

ry rae

DAAIN FUEL FAOM FILTER

Remove the drain plug and drain the fuel.

NOTE Puta suitable container or shop towel under the
filter.

DISCONNECT WARNING SWITCH CONNECTOR

REMOVE WARNING SWITCH

Using pliers, remove the warning switch and gasket

INSPECT WARNING SWITCH

ta} Check that there is continuity between the terminals
when the warning switch is ON {float up)

tb} Check that there i$ no continuity between the ter-
minals when the warning switch is OFF (float dawn)

If operation is net as specified, replace the warning switch.

INSTALL WARNING SWITCH

Install the warning switch with a new gasket
® Put a littie fuel on the gasket.

® Hand tighten ONLY. DO NOT use pliers to tighten
the filter

CONNECT WARNING SWITCH CONNECTOR

INSTALL DRAIN PLUG

Install the drain plug with a new gasket

FILL FUEL FILTER WITH FUEL
(See step 3 on page FU-3)

START ENGINE AND CHECK FOR FUEL LEAKS crusercult com
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FUEL SYSTEM — Fuel Heatar FU-5

FUEL HEATER
SYSTEM CIRCUIT

Starter Switch

“es LN Fuse ENGINE 154
oO ot ne
1G,

+

3 1

6

Fuel
Fusible 
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INSPECTION OF FUEL HEATER

1. INSPECT FUEL HEATER

Using an chmmeter, measure the resistance between the
terminals

Resistance: 0.73 + 0.29 © at 20°C (68°F)

2. INSPECT VACUUM SWITCH

ta) Using an ohmmeater, check that there Is na continuity
between the switch terminal and switch body

www crulsercult com
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FU-& FUEL SYSTEM — Fuel Heater
ProCarManu

als.com

Continurty

FUDIIE

ib} With a vacuum of 200 + 60 mmHg (787 + 236
inHg, 26 7 + 8.0 kPa) or above, check that there is
continuity between the switch terminal and switch
body

If continuity is not as specified, replace the switch.

INSPECT FUEL HEATER RELAY

LOCATION In the engine compartment relay hox

{a} Using an ohmmeter, check for continuity between
tha following terminals
®1+-2 Continuity

#344 No continuity

{ib} Apply battery voltage between terminals 1 and 2.
*3..4 Continuity

\f continuity is not as specified, replace relay

www crulsercult com
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FUEL SYSTEM — [njection Nozzles FU-7

INJECTION NOZZLES
REMOVAL AND TEST OF INJECTION
NOZZLES

ProCdfManu
als.com

| 500 36,491 |

Nozzle Leakage Pipe

io
@Washer— =§ —____5

injection Nozzle _
700 151, 69)

Seat —

@ Gasket---"

| as a Fuel Hose

, =
ikg-cm (ft-lb, Nm) Specified torque

# Non-reusable part FLO

1. REMOVE FOUR INJECTION PIPES

{a} Remove the twa nuts holding the four injaction pipes
to the intake manifold.

{ob} Remove the four injection pipes and clamps

= 2. REMOVE NOZZLE LEAKAGE PIPE

, fa} Disconnect the fuel hose from the lsakage pipe.
{bh} Remove the four nuts, leakage pipa and four

washers

www crulsercult com
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FUEL SYSTEM — Injection Nozzles

fia Fug) 24

Fub2a9

FLEAS

FuUun1sa

3. REMOVE FOUR INJECTION NOZZLES

Using SST, remove the four nozzles, seats and gaskets

SST 09260-46012

NOTE Arrange the nozzles in order

INJECTION PRESSURE TEST

{a} Install the nozzle ta an injection nozzle hand tester
and blaed the aw from the union nut

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

{b) Pump the tester handle a few times as fast as possi-
ble by hand to discharge the carbon from the injec-
tian hole

{c) Pump the tester handle slowly and observe tha
pressure gauge

(dé) Read the pressure gauge when the injection pressure
just begins to drop

Opening pressure:
Reused nozzle

L, 2L (ex. LS Hong Kong & Singapore}, 2L-T
105 — 125 kg/em?
(1,493 — 1,773 psi, 10,297 — 12,258 kPal

2L {LS Hong Kong & Singapore)
145 ~ 168 kg/cm*

(2,062 — 2,389 psi, 14,220 — 16,475 kPal
New nozzle

L, 2L fex, LS Hong Kong & Singapore), 2L-T
115 — 125 kg/cm
(1,636 — 1,778 psi, 11,278 — 12,258 kPa)

2L (LS Hang Kong & Singapore)
160 — 168 kg/cm?
(2.276 — 2,389 psi, 15,691 — 16,475 kPal

www cruisercult com
NOTE Proper nozzie operatian can be deter
swishing sound
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FUEL SYSTEM — Inectian Nozzles FU-9
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If the opening pressure 18 not within specification, dis-
assamile the nozzle and change the adjusting shim on the
top af the pressure spring

Adjusted apening pressure:
L. 2h lex, LS Hong Kong & Singapore)

and 2L-T cw. c cece ee pees {Al type
110 — 125 kg/cm
(1,565 — 1,778 psi, 16,787 — 12,259 kPa}

2L {LS Hong Kong & Singapore! ..... {B) type
160 — 168 kag/eré:
{2,276 — 2,389 psi, 15.691 — 16,475 kPa}

Adjusting shims mins {iv}

Nozzle type | Shim thickness Nozzie type | Shim thickness

{B} 070 (6 0276} (A} (Bi 135 (00531)
{B} 075 (00295} (A} (at 140 (00551)
{B} 0890 (00315) (A} (BH 145 (00571)
{Bh 085 (00335) (Al iB} 150 (00591)
{8} , 990 (0.0354) (Ab {Bh 156 (00610}
{Bh O95 (00374) (A) {B} 166 (00630)

(Ab (B} 100 (00394) (A} (B} 165 (0.0650)
{A} {B} 105 (004123) {4) (B} 170 (00669)
{Al (B} 110 (00433) {A) (B} 1.75 (10,0889)
{a} {8} 116 (0 0453) {Al 180 (00703)
(A) (B) 120 (0 0472} iA) 185 (60728)
fA) (B) 1.26 (0 0492) {Al 190 (0.0748)
(A) (B) 1.30 (00512) (A) 195 (90768)

NOTE
® Verying the adjusting shim thickness by O05 mm

(Q 0020 in} changes the injection prassure by about 6 4
kgrom? (81 psi, 628 kPa}

® Only one adjusting shim should ba used.

fe) There should be no dripping after imection.

LEAKAGE TEST

While maintaining pressure at about 70.0 — 20.0 kg‘em?
{142 -— 284 psi, 981 - 1,961 kPa} below opening
pressure (adjust by tester handle}, check that there is no
dripping for 19 seconds from tha injection hale or around
the retaining nut.

If the nozzle dnps within 10 seconds, replace it or clean
and overhaut the nozzle assembly

SPRAY PATTERN TEST

fa) The injection nozzle should shudder at a pumping
speed between 15 - 60 times (old nozzle) or 30 —
60 times (new nozzle} per minute

(b)} Check the spray pattern during shuddering

If the spray pattern is not correct dunmng shuddering, the
nozzle musl be replaced or cleaned.

www crulsercult com
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FU-10 FUEL SYSTEM — Injection Nozzies

COMPONENTS

ProCarManu
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Nozze Hokdar —
Body

Adjusting Shim

Pressure Pin

Pressure Spang ———— 3), ——___ Q,

Nozzle Assembly

- Nozzle Holder
Retaining Nut

Distance Piece -

[kg-om ft-lb, Nim)| _ Specified tarque Hyd 25

DISASSEMBLY, CLEANING AND TEST OF
INJECTION NOZZLE

1. DISASSEMBLE INJECTION NOZZLE

fa) Using SST, unscrew the nozzle holder body

SST 09260-46012

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

(b} Remove the pressure spring, shim, pressure pin, dis-
tance piece and nozzle assembly

2. NOZZLE CLEANING

fa] «To wash the nozzles, use a wooden stick and brass
brush, Wash in clean diesel fuel

NOTE Bo not touch the nozzle mating surfaces with
your fingers

www crulsercult com
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FUEL SYSTEM — Injection Nozzles Fu-11
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(b) Remove the carbon adhering to the nozzle needle tip
with a wooden stick

(co) Remove the carbon from the exterior of the nozzle
body with a brass brush

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

{e} Inspect the nozzle needle tip for damage or corra-
sion

lf 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) Tit the nozzle body about 60 degrees and pull the
needle out about one third of rts length,

ic} When released, the needle shauid sink down into the
body vant smoothly by rts own weight

{cd} Repeat this test, rotating the oeedle slightly each
trme

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

www crulsercult com
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FU-12 FUEL SYSTEM — Injection Nozzles

= FUD* EF

Burdad

ASSEMBLY AND INSTALLATION OF
INJECTION NOZZLE
(See page FU-10}

1, ASSEMALE INJECTION NOZZLE

is} Assemble the nozzle holder retaining nut, nozzle
assembly, distance piece, pressure pin, pressure
spring, adjusting shim and nozzle holder body, and
finger tighten the nut

fb} Using SST, torque tha retaining nut.

SST 09260-46012

Torque: 700 kg-cm (51 ft-lb, 69 N-m)

CAUTION: Over torquing could cause nozzle defor-
mation and needle adhesion or other detects.

2. PERFORM PRESSURE AND SPRAY PATTEAN TEST
(See steps 4 to 6 on pages FU-8 and 9)

3. INSTALL FOUA INJECTION NOZZLES

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

{b} Using SST, install and torque the four nozzles

SST 09260-46012

Torque: 700 kg-cm (51 ft-lk, 69 N-m)

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

4. INSTALL NOZZLE LEAKAGE PIPE

fa} Install four new washers and the leakage pipe with
the four nuts Torque the nuts.

Torque: 560 kg-em (36 ft-lb, 49 N-mt
tb) Connect the fuel hose to the Jaskage pipe

5. INSTALL FOUR INJECTION PIPES

(a) Place the two lower clamps in the intake manifold
(bo) Install and torque the four injection pipes
Torque: 250 kg-cm (18 ft-lb, 25 N-mi

(ec) Secure the injection pipes with the twa upper clamp
and nuts

6. START ENGINE AND GHECK FOR FUEL LEARSW cTulsercult com
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FUEL SYSTEM — Injection Purnp FU-13

L, 2t tw/o HAC]

INJECTION PUMP
REMOVAL OF INJECTION PUMP

L. 2L tw/HACI, 2L-T

250 (18, 25)

650 (47, 64)

Injection Pump
Crive Pulley

Pump Stay

Injection Pipe
|

Fuel Inlet Pipe

kg-ern ft-lb, N mi] + Tightanng torque

@ = =Non-rsusable part

=]
" : ’

i ' " 250 (15, 26}

+ oe ' Y — >@ ae sO 2 —.——

Injaction Pump
Orive Pulley

a
| 860147, €4) Pump Stay

iryecton Pips

Fuel |nlet Pipe

Injection Pump
www crulsercult co}

FUDAO)

Ln anees

@the_cruiser_cult

W
s



ProCarManu
als.com

Fu-14 FUEL SYSTEM — Injection Purp

FUL a?

FLO148

Injection Pump .
Fenod Line 4. }- rf

Fug1st

mo aig7 4

wiv ih ig
. 4 ca

Ue" bios
bo i i

HUA 1

1,

10.

11.

12.

13,

14,

[Lx]
DHAIN COOLANT

[2L-T]
DISCONNECT BOOST COMPENSATOR HOSE

DISCONNECT FUEL CUT SOLENOID CONNECTOR

DISCONNECT PICKUP SENSOR CONNECTOR

DISCONNECT FUEL HOSES FROM INLET AND
OUTLET FUEL PIPES

REMOVE ACCELERATOR CONNECTING ROD

[Lx]
DISCONNECT NO. 1 AND NO. 2 WATER BY-PASS
HOSES

[2L-Ti
REMOVE ACCELERATOR LINK

REMOVE FOUR INJECTION PIPES
(See page FU-7)

REMOVE FUEL INLET PIPE

Remove the union nut, gaskets and inlet pipe

REMOVE FUEL OUTLET PIPE

Remove the union bolt, gaskets and outlet pipe

REMOVE TIMING BELT
(See steps 1 to 8 on pages EM-20 to 22)

REMOVE INJECTION PUMP DRIVE PULLEY
(See page EM-23}

REMOVE INJECTION PUMP

(a) Check the position of the injection period line before
removing the injection pump

ib} Remeve the two nuts and injection pump

tc) Remove the four bolts and pump stay.

www crulsercult com
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FUEL SYSTEM — Injection Pump FU-15

COMPONENTS

Adjusting Lever
i

Maximum Speed
Go c = Adjusting Screw

vernor CoverFlyweight Holder Pa) O-Fing

Flyweight —S Full Load Set Screw
Governor Gear No 2 Flyweight ML
Adjusting Washer Washer

|Governor Sleeve gS
Governor Shall Stop Ring _ a

Sloave Plig \dle Speed¢k nut pLock nu Adjusting Screw

fe Ex ou # O-Ring Gasket
Td) Ww} asher f--Spring SealNe a pringesl Governor Adjusting Shaft— Paso ee Damper Spring

“ No 1 Flyweight —Speed Control Spring
# O-Ring Vfasher ~

Regulalor Valve

Eon)
ye Purnp Housing

rents LinkSoe Bolt
0-Ring

Fickup Sensor

"|Feed Pump Cover
Drive Gear

@ Oil Seal

wy Kay

$,L
Coupling Spring

Damper Spring

Lesw E- Am
Governor Adjusting Shai

Roller and Washer

| Sping Seal

Face Camplate

om a Coupling

Upper Plunger Plate—

Lower Plunger Plate —
Pump Plunger ——,

kg-cm {ft-lb, Nim} Specified torque spal FingPlunger low Shim@ Non-reusable part

@ O-Ring Diwe Shaft Tel
RH Timer Cover — @ Jomt Rubber Stopper Pin

el H

O-Ring Side pin“ep, Dre Shaft Washer ay. Cut Solenord
Sub-Piston read! Pump Jone RingTimer 7 SpringPiston LH Timer Cover ace a:

Oistributwe
Governor Link. Lever ae Plug

Idle Springs Support} CistributivePlunger Spring Stic.— — ‘ar TPoo. wo head erUpper Spring Seat —W— ¥ [70 (12, 174
Seri'g * &

Lower Spring Seat Plunger ——. ~@ Gasket
‘belivery Valve
Halder
500 (36, 49}

Seat
Plunger Spring Spring www cruiserclilt com
Guide Dalvery VaKe

Distibutve # Gasket
Head
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FU-16 FUEL SYSTEM — Injection Pump

FUL441

Suc 7a

B7157

Fugaat

Badd)

DISASSEMBLY OF INJECTION PUMP
(See page FU-15}

1, MOUNT INJECTION PUMP TO STAND (SST) FOR
DISASSEMBLY

SST 09241-76022 and 09245-54010

REMOVE WOODAUFF KEY FROM DRIVE SHAFT

REMOVE PICKUP SENSOR

iLx]
REMOVE IDLE-UP

Remove the three bolts and idle-up

[Lx]
REMOVE THERMO WAX

Remove the two bolts, thermo wax and O-ring

REMOVE FUEL CUT SOLENOID
fa} Rernove the lead wire
fb} Remove the lead wire connector from brackets
{c} Remove the fuel cut solencid, spring and valva

REMOVE GOVERNOR COVER

ta) Using an allen wrench, ramave the four bolts
th) [M/T tex. LX1]

Disconnect the speed control spring from the gover-
hor spnng seat and remove the governor COVvér,
spring seat, damper spring and idla sping.

CAUTION: Be careful not to lose the idle spring.
www crulsercult com
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FUEL SYSTEM — Iniection Pump Fu-17

FUR AS

FLUID +45,

FUSS 6

Luvens

Fugtas

16.

[M/T {LX) & A/T)
Remove the E-ring, governor spring seat, damper
spring and idle spring

CAUTION: Ba careful not to lose the idle spring.

REMOVE GOVERNOR SHAFT AND FLY WEIGHT
HOLDER

{a) Remove the governor shaft lock nut by turning it
clockwise

{b) Turn the governor shaft clockwise and remove it and
the following parts.

{1} Governor sleeve
(2) No. 2 flyweight washer

(3} Four fiyweights
(4) Flyweight holder
(5) No # flyweight washer
{6} Governor gear adjusting washer

NOTE: Se careful not to drop the washers into the pump
housing.

REMOVE DISTRIBUTIVE HEAD PLUG

Using SST, remove the distributive head plug

SST 09260-54012

REMOVE FOUR DELIVERY VALVE HOLDERS

fa) Using SST, remove the four delivery valve holders,
springs and seats

SST 09260-54012

(b) Remove the four delivery valves and gaskets

www crulsercult com
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Fu-18 FUEL SYSTEM — Injection Pump

NOTE:
@ Do not touch the sliding surfaces of the delivery valve

with your hand

® Arrange the delivery valves, springs, spring seats and
holders in order

FUO1E1 FUOIB2

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

(1} Two lever support springs

yt {2} Two plunger spring guides
mr (3} Two plunger spring shims
15) {4} Two upper spring seats

leak hres (5) Two plunger springs
- Tones CAUTION: Be careful not to lose the lever support

spring.

(1) 42. REMOVE PUMP PLUNGER
12} ia} Using SST, remove the pump plunger with the
(3) following parts

e—_ Al {1} Spill ning
=
—

{2}. Lower spring seat

{3} Upper plunger plate

(4) Lower plunger plate

Poe S57 09260-54012

— ib} Remove the plunger adjusting shim
NOTE Do not touch the sliding surfaces of the pump
plunger with your hand

www crulsercult com
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FUEL SYSTEM —- Injection Pump FU-19

FUE et

Fudd

FUd4Aa

L001 68

13. REMOVE GOVERNOR LINK

Using SST, remove the twa gavernar link support bolts,
gasket and governor link

SST 09260-54012

14. REMOVE FACE CAMPLATE AND COUPLING

Remove the face camplate, spring and coupling

15. REMOVE ROLLER RING, DRIVE SHAFT AND TIMER

{a} Remove the two bolts and following parts
{1} LH timer cover
{2} O-ring

{3} Timer outer spring
{4} Washer

(b) Remove tha timer clip and stopper pin.

(ce) Push on the slide pin as shown

{d) Push out the drive shaft with the roller ring

fe} Remove the drive shaft washer

www crulsercult com
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FU-29 FUEL SYSTEM — Inection Pump

Fuo17c

FUOA TCD.

ProCarManu
als.com

ruoi74

NOTE:
® Be careful not to drop tha rollers.

#® Do not alter the pasition or assembly of the rollers

{f Remove the two belts and following parts.
{1} RH timer cover

(2) G-ring

(3) Timer piston

{4} Sub-piston

16. REMOVE FEED PUMP

(a) Remove the two screws.

{b} Using a piece of wire, remove the feed pump cover.

fc} Remove the feed pump rater, four blades and liner.

CAUTION: Be careful not to interchange the blade
positions.

17. REMOVE REGULATOR VALVE

Using SST, remove the regulator valve

SST 09260-54012

INSPECTION OF INJECTION PUMP
COMPONENTS

NOTE: Do net touch the sliding surfaces of the pump
plunger and delivery valves

www crulsercult com
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FUEL SYSTEM — Injection Pump FU-21

<i

FUOI 7B FUD178

FLO go

FUDIB41

1, INSPECT DELIVERY VALVES

{a} Pull up the valve and clase the hole at the valve seat
bottem end with your thumb
When the valve is released, tt should sink down
quickly and stop at the position where the relief ring
closes the valve seat hale.

lf detective, replace the valve as a set

{b} Close the hole at the valve seat bottam end with your
thumb.
Insert the valve into tha valve seat and press down
with your finger When your finger Is released, the
valve should rise back to Its original position

Replace if defective

fc) Remove your thumb from the valve seat hola
The valve should clase campletely by its own weight.

If defective, replace the valve as a sat

NOTE Before using a new valve set, wash off the rust
prevention compound with light ail or gasoline
Then re-wash with diesel fuel and perform the above
tasts.

INSPECT PUMP PLUNGER, SPILL RING AND
DISTRIBUTIVE HEAD

{a} Tilt the spill ring (cistrroutwe head) slightly and pull
out the plunger.

{b) When released, the plunger should sink down
smoothly inte the spill ring {distributive head} by its
awn weight

{c} Rotate the plunger anc repeat the test at various
positions

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

{cd} Insert the governor link ball pin inte the spill ring and
check that it moves smoothly without any play.

www crulsercult com
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FU-22 FUEL SYSTEM — Injection Pump

Tucia? Foi ga

FLT By

3. INSPECT ROLLER RING AND ROLLERS
Using a chal indicator, measure the roller height.

Roller height variation: 0.02 mm (0.0008 in.)
If not within specification, replace the roller ring and roller
as a set

INSPECT PLUNGER SPRINGS

Using a steel square, chack the squareness of the plunger
springs.

Maximum squareness: 2.0 mm {0.078 inl
lf squareness is greater than maximum, raplace the
plunger spring

INSPECT FUEL CUT SOLENOID

{a} install the spring and valve to the solancid vaive
body.

(ib) Connect the solenoid valve body and terminal to the
battery termmals

{ch You should feel the click from the solenaid valve
when the battery power 1s cannected and discon-
nected

If the solenoid valve is not operating properly, replace It.

INSPECT PICKUP SENSOR

Using an ohrmmeter, measure the resistance between ter-
muinals,

Resistance: 600 —- 800 1)

If not within specification, replace the sensor

ADJUST PLUNGER SPRING SHIM

tal Install the following parts to the distributive head
(1) Two plungar spring guides
(2). Two upper spring seats

(3) Two plunger springs

(4) Lower spring seat

(5) Lower plunger plate

(6) Upper plunger plate

(7) Pump plunger

NOTE. Do not assemble the plunger spring shims at this
time www crulsercult com
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FUEL SYSTEM — Injection Pump FuU-23

{fb} Using calipers, measure the clearance A indicated in
the figure

{ce} Determine the selection shim size by using the
following formula and chart

New shim thickness L, 2L-T = 57 -—<A
2L Ba oS+A

A. Plunger position measured

Shim seleetian chart mm tin }

Measured | Shim Measured Shim
FUOIB?_FUO' BB | clearance thickness | clearance thickness

Mora than 4a-46 ~ -*
a3 10 209 OB ozo | igieg-a477} 15 10 05a)
0-82 I 40-42

| isso 20s} | 08 (0081! Ia 157-0 166) Te loot
48-48 T Less than “a |

| (0 189-0 193} 10 1008a | 35 10 TE 20 100791
46-47 .

(0. 181-0 1 HS} 1210047 | - -

NOTE

F183

rude

® For a measurement between listed sizes, use the next
larger size Ex. lf thickness is 11 mm {0.043 in} by
calculation, use a 1.2 mm (0.047 in} shim

® Select pve shims which have the same thickness

IF NECESSARY, REPLACE OIL SEAL

(a) Using a wrench, pry out the oil seal

{b} Apply MP grease to the lip of a new oll seal

(c) Apply liquid sealer to the outer circumference of the
oil seal

CAUTION: Do not apply liquid sealer ta the lip of the
oil seal,

td} Using a socket wrench, drive in the oil seal until its
surface is flush with the pump housing

ASSEMBLY OF INJECTION PUMP
{See page Fu-15}

1. INSTALL REGULATOR VALVE

Using SST, install and torque the regulator valve with a
new O-ring

Torque: 90 kg-cm [78 in.-Ib, 8.8 N-m}
www crulsercult com
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FU-24 FUEL SYSTEM — Injection Pump

2. INSTALL FEED PUMP

{al install the liner, retor and four blades
NOTE
® Check that the lmer and blades are facing in the correct

direction, as shown

® Check that the blades move smoothly

FUDRE

{b) Install the pump cover with the two Screws and
gheck that the rotor moves smoothiy

NOTE: Check thet the fuel outlet hola of tha cover 1s
——_ aligned with the liner.

3. INSTALL DRIVE SHAFT
{a} Install the driva gear on the drive shaft as shown

FLA Be

{bo} Install new two joint rubbers into the drive gear.
NOTE: Replace the joint rubber when overhauling.

Huu Ths

{co} Position the notch of the fead pump rotor upward

=A

ee eS PS
qe i 4 ks!

VP Oay a
\ye vie yd coo

fi Lome Ai
* =Wye www crulsercult com
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FUEL SYSTEM — Injection Pump FU-25

FUAS 2

FUU TSS

PLOT Be Fuca?

{fd} Instait the woodruff key and driva shaft washer on
the drive shaft and insert the drive shaft assembly
into the pump housing.

(e} «Check that the drive shaft turns without catching.

INSTALL TIMER PISTON

{at Apply No. 59 Denso grease to the timar piston.
{b) Install the sub-piston in tha timar piston,
{c]_ Insert tha timer piston into tha pump housing.

INSTALL ROLLER RING

{a} install the four rollers and washers on the roller ring
NOTE Check that the rofler is facing the flat surface of
the washer

{b) Install the roller ring with side pin in the pump hous-
ing.

(ec) Carefully push down the slida pin and install tha
stopper pin and clip

www crulsercult com
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FU-26 FUEL SYSTEM — Injection Furnp

{a} Install a new G-ring and the RH timer cover with the
two bolts

ia} Install a new O-nng, the outer spring, washer and LH
timer caver with the two bolts

NOTE Insert adjusting washer on each sida ai the
spring

Fupd¢48

6. ADJUST PLUNGER ADJUSTING SHIM
{a} Install the coupling and face camplate

NOTE De not assemble the coupling spring.

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

SST 09260-54012

NOTE,
® Check that the notch on the pump plunger is aligned

wath the camplate pin

® Check the adjusting shim and contacting surface area
are clean

ProCarManu
als.com

FLQ2) FUGZ01

{c) Install the distributwe head with the bolts
Torque the balts

Torque: 120 kg-cm (9 ft-lb, 12 N-m}
CAUTION: Be careful not to damage the pump
plunger when assembling.

rud2G2

( {a} Using calipers, measure the clearance B indicated in
the figure

{e) Determine the selection shim size by using the
following formula and chart

New shim thickness = T + (B — 33)
T Thickness of stim used
B Plunger position measured

www crulsercult com
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FUEL SYSTEM — Injection Pump FU-27

Shim selection chart

me Measured clearance __ (mm)

22)24|25|26|27/28/29/30/31| 32-34 |35[36 3.7 38/39 40'41|42/43/44

Pit 24/22/23 24/25 26 27|28| 29/29
20 19 2zlea[z4[a5/26 27/28/29/29

~ |23 tala 23/24/25|28|27 28|29[29
—& (22, 19,19 2.0] 24|2s5[26el27j28 29/29] |
E [23 | lis'isi2024 26|26/27|28/29 29[ | |

s Z4 1919 20/21/22 26|27 £.8/29/29

= |25 “49 19);20/21|22/23 “‘la7izg 29/29
2 26 19/19|20/21/22/23/24 28 29|23| _ .

27| [19't9[20[21|22|23 2al25 29/29
28 19/19)20/21|22/23124/25)26 29 ; _
alia 20|24/22|/23/24 25(26/27 | S

Plungar adjusting shirn 19 2.0 21 22 23 24 25 26 27 2&8 29
thickness mm lin} 10.075) 1007911 (0.082) [0 087) (0 091} 10 094)|{0 098) |I0 102)]t0 106) |t0 1 10)|(0 114)

Example 24 mm (0094 m} shim installed Measured
clearance 1s 3.7 mm (0146 in] Replace 24 mm (0094

(fh

TU0453

S3T

SST 09260-54012

fat

TUCASR

ind with 28 mm (G 110 in).
Install a shim and recheck clearance B.

B: 3.2— 3.4 mm (0126 — 0.134 in.)

{gh

(1) Distributive head
{2) Pump plunger
{3) Plunger adjusting shim

(4) Face camplate

INSTALL FACE CAMPLATE

Using SST, remove the fallowing parts.

Face the key groove of the drive shaft upward

www crulsercult com
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FUEL SYSTEM — Injection Pump
ProCarManu
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FLORES FUR

Fuoz03

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

INSTALL GOVERNOR LINK

Using SST, install the governor link with tha two bolts and
new gaskets Torque the bolts.

Torque: 115 kg-cm {8 ft-lb, 11 Nem}
SST 09260-54012

NOTE Check that the governor link moves smoothly
after assambly

INSTALL PUMP PLUNGER

{a} Place the selected plunger adjusting shim on the
center of the camplate

NOTE Bo not apply grease to the shim

({b) Install the following parts to the pump plunger

(1) Lower plunger plate
{2}. Upper plunger plate

(3) Lewer spring seat

(4) Spill ring
NOTE Face the spill ring with the hole side toward the
lower seat

{ch} Using SST, install the pump plunger and plungar
spring

SST 09250-54012

NOTE
® Check that the camplate pin and plunger notch ara

aligned,

@ Check that the spill rmg hole and governor link ball pin
are aligned. www crulsercult com
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FUEL SYSTEM — Injection Pump FLt-29

Fuga a

TLo46

10.

WW,

12,

INSTALL DISTRIBUTIVE HEAD

fal Apply No. 50 Denso grease to the following parts
and install them to the distributive head:

(1) Twe plunger spring guides

(2) Two plunger spring shims
(3) Two upper sprmg seats
{4} Two lever support springs
(5) New O-ring

(b) install the distributive head.
CAUTION: Be careful nat to damage the pump
plunger,

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

Torque: 120 kg-cm (9 ft-lb, 12 Nem}

INSTALL FOUR DELIVERY VALVE HOLDERS

{a} Install four new gaskets and the valves into the dis-
tributive head

{eo} Install the spring seats and springs onto the delivery
valve holders.

{c} Using SST, install and torque the defwery valve
holders.

Torque: 500 kg-cm (36 ft-lb, 49 Nem!
SST 09260-54012

INSTALL DISTRIBUTIVE HEAD PLUG

(a) Instalf a new O-ring on the head plug

(p} Using SST, install and torque the head plug.
SST 09260-54012

Torque: 700 kg-cm [51 ft-lb, 69 N-ml

CAUTION: H the head plug is removed, always re-
place the O-ring with a new one. www crulsercult com
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FU-30 FUEL SYSTEM — Injection Pump

FUO2 1

TUDAGE

TUOAEE.

Governor Gear
Adjusting Washer

Funds

13. INSTALL GOVERNOR SHAFT AND FLYWEIGHT
HOLDER ASSEMBLY

{a} Install the four flyweights, Ne 2 flyweight washer
and governor sleeve on the flyweight holder.

NOTE: Replace the four flyweights as a set

(b) install a new O-ring ta the governor shaft

fe) Install tha governor shaft, gear adjusting washer, No
1 flyweight washer and flyweight holder assembly
together, and turn the governor shatt counterclock-
wise

14. CHECK FLYWEIGHT HOLDER THRUST CLEARANCE
Using 2 feeler gauge, measure the flyweight holder thrust
clearance.

Thrust clearance: 0.15 — 0.35 mm
{0.0059 — 0.0138 in.)

If the thrust clearance is not within specification, adjust
with an governor gear adjusting washer

Governor gaar adjusting washer thickness = mm (m)

105 (0.0413) 765 (00650)
125 (0.0492} 195 100728)
145 {00571}

15. ADJUST PHOTAUSION OF GOVERNOR SHAFT
{a} Using calipers, measure the protrusion of the gover-

nor shaft

Protrusion: 2.0 — 2.5 mm (0.079 — 0.098 in.)
If the protrusion is not within specification, adjust by turn-
ing the governar shaft

www crulsercult com
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Fuod5e

Fuad.

Fuodda

Blige

(b} Install and torque the lock nut while holding the
governor shaft with an allan wrench

16. INSTALL GOVERNOA COVER

la) Install a naw gasket into the groove of the governor
cover

(tb) [M/T (ex. LX}
Install the damper spring and governor spring seat,
and connect them with the control spring

[M/T (LX) & 4&/TI]
Install the damper spring and governor spring seat
and connect them with the E-ring

{c) Install the governor cover with the four balts

17, INSTALL FUEL CUT SOLENOID

fal Install a new O-ring on the fuel cut solenoid

(b} Install the valve and spring.
(ce) Install the fuel cut solenoid.

{d} Connect the lead wire to the fuel cut solanoid.
{fe} Install tha lead wire connector to bracket

18, INSTALL NEW GASKET AND PICKUP SENSOR

19. (Lx)
INSTALL THERMO WAX

Install a new O-ring and thermo wax with two bolts

www crulsercult com
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FU-32 FUEL SYSTEM — Injection Pump

FuoA?a

ProCarManu
als.com

20. [LX]
INSTALL i1DLE-UP

Install the idle-up with three belts

21. REMOVE INJECTION PUMP FROM STAND

22, PERFORM AIR TIGHT TEST
{a} Install a balt to the overflow port.

(b} Connect an air hose to the fuel iniet pipe and place
the injection pump inte diesel fuel.

{fc} Apply 15 kg/cm? (21 psi, 147 kPa} of pressure and
confirm that there are no teaks.

id) Next check that there are no leaks with 5 0 kg/cm?
{71 psi, 490 kPa) of pressure applied.

www crulsercult com
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FUEL SYSTEM — Injection Pump FU-33

ADJUSTMENT OF INJECTION PUMP

1. PRE-TEST CHECK AND PREPARATION

fa) The specifications for test nozzle and nozz!a holders
are as follows.

Test nozzle: DN12SD12 (NIPPONDENSO)
Test nozzle holder valve opening pressure:

445 — 155 kg/cm?
(2,062 — 2,205 psi, 14,220 — 15,200 kPa)

(b) Check the accuracy of the tachometer.
Allowable errors + 40 rpm

{c}_ Install the angla gauge stand,
{d} Mount the injection pump body on the pump tester
NOTE: Place a mark on the key groove portion of the
coupling

fe} Connect tha injection pump to the pump tester with
high pressure pipes of the following dimengions

Outer diameter! 6.0 mm (0.236 in.)
Inner diameter: 2.0 mm (0.079 in.)
Length: 840 mm (33.07 ind
Minimum bending radius: More than 25 mm {0.98 in.)

(f} Remove the fuel inlet union.
(g} Connect the fuel inlet pipe with an adapter.

www crulsercult com
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FUEL SYSTEM — Injection Pump

FuD229 HO230)

Overflow (ig) Install the inner pressure gauge with a hollow screw
On top, install an overflow hose with the overflow
screw.

NOTE: Always use the overflow screw installed an the
pump to be adjusted

Fuel Feed
Pump

Fuel Pressure Gauge Inner Pressure Gauga

alaAdjusting Valve 3
—————

Fuel Filter €

N
v

hom
ie

Measuring
Cylinder

)

Overflow Screw

Fug231

2L-T

Cylinder

Adjusting Valve

Ful Filter o

Fuel Purp & J
Measuring —

Fuel Pressure Gauge

Fuel Tank

Inner Pressure
Gauge

Turbocharger
Pressure Gauge
SST‘ Nozzle

*

Ue13
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FUEL SYSTEM — Injection Purnp FU-35

(hi Apply about 12 volts of DC power to the fuel cut
salenoid.

CAUTION:
1, When applying voltage to the solenoid, pasition the

battery as far away from the solengid as possible sa
that a spark does not occur.

2. When connecting the battery cable, connect the
solenoid side first.

Batt
ery

tI
 

1

Solen
aid

FUT! Fuodd Ss

{i} The pressure for feeding 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
— 46°C (104 - 113°F}

40+ 46°C

FUOZa¢

(} = Install an angle gauge to the stand and sat it to the
adjusting lever.

{ Secure the adjusting lever fully on the maxmum
speed side,

ProCarManu
als.com

FLAI235

(} Check the installation direction of the campiate
(1) Disconnect the injection pipe from the position

marked “C'" on the distributive head

(2}| Using SST, ramove the delivery valve holder.

S5T 09260-54012

Flee

(3) Check that fuel is flowing out when tha mark is
in the pesttion shown in the figure.
If not, it is improperly assembled.

{4} Disassemble and change the camplate position
180° in the opposite direction.

NOTE: Disconnect the fuel cut solenoid wire harness

www crulsercult com
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FU-36 FUEL SYSTEM — Injection Purp

FOG

: 4 lh al

han ae
|

Pe fe

TUy233

FUO2I9

Puuzere

(6) Using SST, mstall the delivery vaive holder

SST 09260-54012

(6} Connect the injection pips

im} Bieed the air from the injection pipes

(in) Race the injection pump for 5 minutes at 2,000 rpm
CAUTION: Check that there is na fuel leakage or
abnormal noise.

NOTE
® Measure the volume of each injection cylinder with a

measuring cylinder.

® Before measuring the injection volume first hold the
cyhnder tilted for at least 30 seconds to discard all the
fuel

PRE-SETTING OF FULL LOAD INJECTION VOLUME

ta} (2L-T}
Apply 0.48 kg/cm? (6.8 psi, 47 kPa} of pressure to
the boast compensator,

{b} Adjust the Injection volume with the FULL LOAD SET
SCREW

No, of ] leayatenaicruisercujt com
htern Pump rpm | measuringstrokes =“

L 1,200 200 |: og ef RB? dure
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FUEL SYSTEM — Injectron Purnp FUU-37

Cont'd

No of Injection
ltem Pump rpm! maeasunng voluma

strokes = |_ co feu an)
AX

934-966LS Hi K|B Singapore | 200 200 | 057-059)
2L | LS Hong Kong §24-956

3% Singapore 1,200 200 (056-658)
14-136

2L+T 1,200 200 O62 - 083)

FUOATO FUIGAaa

Funda

1 FU Flaca

irae re [Pt

Fuo2d&

NOTE The injection volume will increase about 3 co lo 2
cu in.) 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 (0.079 — 0.098 in.)

4DJUST PUMP INNER PRESSURE

Measure the pump inner pressure at each of the listed
rpms

Pump Inner pressure
tem rpm kg’cm? (pss, kPal

LS Hong Kong 400 |22-28 181 ~ 40,216 — 275) 7

aL & Singapore 1,850 |5 8-64 (82-91, 569 - 623)

inseaty |_400 [22-2831 — 40,218 = 278) |
Auptrala 2,000 |6 2 — 6 8 (88 — 97, 808 — 667)

400 |22 - 28(31 — 40, 216 — 275)
Others - —

2,200 |G 7—73 195 — 104,657 — 716)

If the pressure is low, adjust by lightly tappmg 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 VOLUME

Measure the overflow volume at the below listed rpm

| Over flaw volume
Item Pump rpm ee‘min fou in ‘aunt

aL | @Snucnore «1,850 | 330 750 (201 — 45 8)
GEG a LY 2,000 | 350 —770 (214-470)

Others 2,200 | 370 -800 (226 - 488)

NOTE Always use the overfiow screw inst.
pump to be adjusted.

It com
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FU-38 FUEL SYSTEM — Injection Pump

6. [Lx]
1 Meta! Plat- t Dra mm RELEASE COLD STARTING SYSTEM FOR

i FOLLOWING INSPECTIONS

Using a screwdriver, turn the cold start lever counterclock-
wise and put a metal plate of 85 - 10 mm (0335 -
0 394 in} in thickness between the lever and thermo wax.

NOTE: Keep the cold starting system released until all
measurements and adjustments are finished

Fudo4

7, CHECK 4ND ADJUST TIMER

ta) Remove the timer cover

{ob} install the timer measuring device
Part No 95095-10220 [NIPPONDENSO}

(c) Set the timer measuring device at zera

FLHI443

{d} (2L-T)
Apply 0.48 kg‘cmé (6.8 psi, 47 kPa) of pressure to
the boast compensator

(e) Measure the piston stroke at the below listed rpms

8 Item Pump rpm] Pistan stroke mm tn} |
w 800 og-16 (0.031 -— 0063)
iy L | 1.200 | 24-32 (0094 ~ 0126)
Cc 2,000 56-64 (220 - 0252)
= Za00 (635 —7 16 10 2804-02815)
= go0 ' 20-28 (0078-0110)
5 LA 1,200 — 36-44 (0142 — 0173) |
9° _ 2,000 | 68-78 (0268 - 0299)
a 2300, 76-84 (0299-0431

) goo | 08-16 10031-0063)
ena kon 1 200 24-32 (9094-0 126}

ap LL 1,750 465 —5495 (0 +791 - 0214061
goo | 08-16 (0031-0063)

insBaly [4200 | 24-32 (0094 ~ 0.126)
1,900) 52-60 (0205-02361,

"800 | 08-16 {9031 - 0063)
others 1,200 | 24-32 094-0126) |

Z.000 | 56-64 (0220-0252)
[ 2300 [636-7 1610 2604~0 28154
_ 800 [19 27 (9076 - 9106)

LT 1.206, 33-41 (0120 ~6161)
; 2000 | €@1-69 (0240-9272)
Se 2,300 |676 — 758102661 —0 2984)

If any stroke is not within standard, adjust with the TIMER
ADJUSTING SCREW

CAUTION:

side of the spring.
Check that there is a washer on LH cover

www crulsercult com
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FUEL SYSTEM — Injection Pump Fu-39

FUOASB

Maximum Speed
SideSide [Ay

FUCSBI

8. [2L-T]
INSPECT AIR TIGHTNESS OF BOOST COMPENSATOR

fa) Apply 1 36 kgrem? (19.3 ps, 133 kPa} of pressure lo
the boost compensator

{b} Measure the time it takes for the pressure ta dron {a
133 kg/cm? (189 psi, 130 kPal

: More than 10 secondsPressure drop

CHECK AND ADJUST FULL LOAD INJECTION
VOLUME

fa) The adjusting lever angle for the adjustment below
should be as shown in the figure

Adjusting lever angle

item a fMaximurn + g | (dle speed’
\speed side! ‘side '

L Plus 90-190'| Minus 140 - 240°
| Lx & AT Plus 23 5 — 335° Minus 13 5 — 21 5°

2 |g meme) Plus205-305- | Mmus 125 —228°
Olhers Plus235—-3345° Minus i25—225° |

2L-T j Plus 235 - 32 Ean Minus 135 — 215°

tb) {2L-T}
Apply 048 kg/cm {6 8 psi, 47 kPa! of pressure ta
the boost compensator.

(oc) Measure the full load injection volume

\ u
Aoy

Full Load Set Screw Ssict
I

PuC240

No of
Item Adjusting lever angle Pump rpm measurng Injection valume

strokes ee tcu int

L Plus 90 —190° 1,200 200 754-786 (046-048)

s Sirgen Plus 235 — 33.6° 1,200 200 934-965 {087 — O59)
aL LS Heng Kan , .

& Singapore 8 Plus 205 - 305° 1,200 260 924-956 (066-068)
2L-T Plus 235 — 3357 1 200 200 1004-1036 (061-063)

L, 2L -a
Ifany injection volume is not at standard value, adjust with
the FULL LOAD SET SCREW

www crulsercult com
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Fu-40 FUEL SYSTEM — Injection Purp

2U-T Mean,

og Sor ae”,

ee Wy A : \ i
Ape et |

“ NI a ae | -¢ a
~ - * * ead hyo ens

- Paes a 1
me ap so “ sd
a ate “ Hitega

10. ADJUST MAXIMUM SPEED

Adjust ta the standard value with the MAXIMUM SPEED
ADJUSTING SCREW,

' . FUDSS4)

5rs) A | No of Inj !
wo Item \ dlusung Pump rpm, measuring njection an inh Remarks
ow BYer ATIGIe strokes ce teu in |

2 2,460 200 39-45 (024-027) Adjust
G |i Plus90-190° | 2,250 | 200 57-69 (0.95 - 042) hack
= 2,700 200 Loss than 13 (0 08! Check
5 k 2,450 200 38 - 5.4 (0.23 - 033} Adjust
5 Sciatic, $O"F Plus 235 — 235°|_ 2,250 200 68-60 {041 — 049) Check

mo lo 2,700 200 Less than 13 (0.08) Check |
SH K 2,250 200 38-54 (0.23 - 033) Adjust

& Sindee = | Plus 205 - 305"! 2,000 200 74 - 86 (045 - 052) Chack
2500 200 Less than 13 [0 G8) Chack

2,460 200 32-52 (020 — 0.32} Adjust

aT * Plus 235 —335°| 2.250 200 6.7 — 85 (041 - 052} Check |
\ 2,700 200 | hess than 13 {0.08} | _Check

* apply 048 kgicm? (6 9 psi, 47 kPa} pressure

11. CHECK INJECTION VOLUME

Measure the injection volume for aach pump rpm

[ No vf + Varna tion
item Adjusting Purnp rem | measuring | ection valuma mit Remarks

laver angle strokes ec tou in] ec (cu. in}
764 - 786 O4 Basic full-Inad

1,200 200 to46 — 049} {aaa} Injection volume
82-126 oa Volume during

100 200 i950 - O73} (005) [starting
7O- 06L Plus90~19.0° | 380 200 | gag oes) 008) -

66-74 Os2,100 200 fo40-a4s) (0.03) a="
@the_cruiser_cult

Se



FUEL SYSTEM -- Injection Pump FU-41

Cont'd

Adiust ' No of inject , Vanation
item quStINg Pump rpm | measuring | Wecton ¥OIUMa | nit Remarks

lever angie strokes ec cum) ec dcu in]

934-366 " O4 Basic full-load
1 200 206 O57 - G5} {0.02} Injection: volume

66-124 O8 Yalume during
LNSG & LY : 109 200 (052 — 07a} 005) | starting

| australia Plus 235 ~ 33.5 so ED 55

| 800 2000 44-050) | (003) 7
78-87 0.5

2,000 200 (0.48 - 053) foo3) | 7
\ a - 2

924-956 G4 Basic fullead
. 1,200 200 (056 ~- 058} (0024 Injection volume

68-104 OB Volume during
LS Hong Kon 100 200 (040 —- 063) (O08) starting

g 9 a _-!Plug 205 — 305 —_
& Singapore oo 200 76-86 Os

_ 8 046-052) | {003} 7
al 81-90 os

1.850 200 049-085) | (003) -
934-966 od Basic full-lpad

1,200 200 {057 —0 49) (02) _ mjection volume
, 86-124 048 VYalume duringE MrT, ex LS 100 200 (052 — 076) (008) | starting

8 Hong Kong, 72-82 O5
oO singepore & |Plus 23% — 335° 500 200 (044 — 050) (0.03) -
o ustraha PO a or

2 ILNSS & LY) 2,100 200 (0.48 - 0521 O03! -
o 77-103 OgSs 350 206 047-063) | 1063) ~
= -

o 934-966 | o4 Basic full-loadoO i 1,200 2090 4057 - 059) (062) | injection volume
9° AST & LX, 8x 86-124, 06 ! Volume durinOo i . 8k. gail LS Hong Kong Ips 25.6 - 23 6° 100 200 (052-076) (005) | starting

& Singapore 72-B2 o5
500 200 {0.44 - 050) 10.031 -; -

76-85 O05
[2100 200 (0.46 - 052} wos fT

. 1004 - 1036 o4 Basic fulltoad
1 4,200 200 (461 -O63} {002} Injection volume

102-136 O38 Volume during
100 200 (062-083) (005) | starting

2L-T Plus 235 — 33.5°|— ~~ 73-81 ‘D5 7

500 200 (045 - 0.49) (0.03) 7
. 100-T12 os
12,100 | 200 081-068) | (003) 7

‘1 Apply 048 kgam? (6 8 ps, 47 kPai pressure

*! Apply 004 kg/cm? {0.57 pst 39 kPa) presaure

|
|
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FU-42 FUEL SYSTEM — Injection Pump

Head
Thickness

If the imjection volume at 100 rpm is net within standard,
replace the gavernor sleave plug

NOTE Lengthening the plug 01 mr (0004 in} will
Sleeve

decrease injection volume by 0 6 co (0 04 cu in}

- S| Governor slaave plug head thickness mm (int
Beve L = “r

ta Plug i) 33 [01301 | 37 (0146)
4 co 34 (01341 3.8 (6150)

: = 36 (0138) 39 ta154)= E-Ring 28 10142) | 4Q (0157)
|

Foitd If the variation jimi exceeds specification, replace the
delivery valve

12. {2L-T]
MEASURE AND ADJUST FULL LOAD MINIMUM
INJECTION VOLUME

ta} Measure the injection volume

No of measuring Injection volume
Pump Fem strakes ec {eu in}

| 1.200 200 79-87 (048 - 043)

ProCarManu
als.com

FUD458 (bp) Using an allen wrench, adjust the timer slide stopper

13. ([2L-T]
MEASURE 4ND ADJUST BOOST COMPENSATOR
CHARACTERISTIC

(a) Apply O14 kgcmé (20 psi, 14 kPa} of pressure to
the boost compensator

ib} Measure the injection volume

Injection volume
ce (cu in]

(83-91 1051 - 0.56)

No of measurng
strokes

ness 1,200 200

Pump rpm

(c) Using a screwdriver, adjust the guide bushing.

NOTE When the guide bushing Is turned clockwise, as
seen from above, the injection volume will increase

14, [2L-T]
INSPECT BOOST COMPENSATOR CHARACTERISTIC
TENDENCY

{a} Apply 034 kg/cm: (48 psi, 33 kPa) of pressure to
the boost compensatorInject

ion 
Valum

e 
.

ib) Measura the injection volume

g t e

Ste . 1200 | 200 96-102 1059 — 0621
3
a Boost Pressure ———+ 15. [2L-T]

tae Adqua* Tull lope mynecean
vnume

CHECK HYSTERESIS

rien aaa Compare the injection volume when the boost compensa-
en Seren usec tor pressure 1s lowered from © 88 (12 5 pav“eectumaadtgom
ere nail kg/emé and, conversersly, when it is raiseq Train zere
fat Arte iRe ons COW ipesHOTo aTo1e 1 rat

tharuglenie bandurey falas NOTE Make measurements after moving ge fee

lever between idle and maximum three thaes’for each
lowering of the pressure @the_crurser_cult
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FUEL SYSTEM — Injaction Fump FU-43

Pump rom Pressure mt Inyectian volume Hysteresis
kgfem® {psi, kPa] wakes ce fcu in} ec {eu in}

1.200 088 (125 86)_ 200 76-90 46-058) | - a
1,200 061 | 87, 60) 200 99-105 (060-064) | Lass than 06 (0 04}
1200 034 ( 48 33) 200 96 - 102 1059 - 062) = “|
1,200 o14( 20,14), 2000 «| 83-871 (057-056) Less than 0.3 (062)

1,200 \ o { a, a) 200 79-87 (048-053) | ~

Starting point of
tha load sensing Umer

Ending point of
the load sensing timer

Inject
ion 

Pum
p

Inn
er 

Pressu
re

lf pot within standard valve, check each sliding part of the
boost compensator and check whether or not there is any
on

16. ADJUST LOAD SENSING TIMER

- 
—PreCarMan

uals.com

Led TO

¥ fa) Adjust the starting and ending points of the load
sensing timer with the GOVERNOR SHAFT

(b) (2L-T}
Ida speed side Maximum speed Apply 048 kqem* (6 8 psi, 47 kPal of pressure to

Adjusting lever pasition side the boast compensator

{co} Measure the injection volume

. No ofAdjusting‘ Item Pump rpm | measuring
lever position strokes

L 1,200 200
|. Maximum _

2L | Speed side 1,200 200

2L-T 1,750 200
FUDZ34

id) Slowly move the adjusting lever from tha maximum
speed side to the idle speed side, and secure it at the
point where the pump inner prassure begins to drop

. Measure the injection volume at the drop pont

No of hyecton volumeItem Pump tpm | measuringstrokes ce fou mt

L 1,200 200 Measured value rt ster
rors ee (ce) munug 1 440 O81

— 2b 1,200 2090 |S uawus)

2L-T 1,750 200

Hf the injection volume is not within standard, adjust by
turning the GOVERNOR SHAFT and perform the measure-
ment (step Di) until itis within standard

NOTE
Injection volume by 3 ce (02 cu in}

Gne-half turn of the governor shaft will alter the

@the_cruiser_cult
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FUEL SYSTEM — Injection Pump

a,
Stop

kom

Puce
FUG ZB

FLIOZS 3

FUGA?! FLOZd2

le} Check the ending paint injection volume by slowly
moving th 6 adjusting lever from the maximum speed
side to the idle speed side, and secure it at the point
where the pump inner pressure stops dropping

iz No of \ |
item Pump rom] measuring njection valume

strokes ce fou mn)
26-30

L 1,200 200 | 16-018)

B2-66
2L 1,200 200 ge - 0.40) |

73-77
2u-T 1,750 , 200 | (045 —047)

(f} Check the timer piston fluctuation when the adjust-
ing lever is moved from the maximum speed side ta
the idle speed side

}Item | Pucnp rpm Timer piston fue

L jwokac} 1.200 | 1.2 - 1.6 (0047 - 0063! |
2u bee HAG 1,200 oa — 12 (6031 - 0047)
aL-T 1,750 1.2 - 1.6 10047 — 0063)

(g) Check the protrusion of ihe governor shaft
Protrusion:

Adjust the

1.0 — 2.0 mm (0.039 — 0.079 in.)

17. ADJUST IDLE SPEED

injection volume wrth the IDLE SPEED
ADJUSTING SCREW

Ati No of F t | Vanation |
lvern cHusting Pump rpm | measurmg| TeSHen \e aa limit Remarks

lever angle strokes ce (eu. If. cco teu in}

41-21
350 200 - Adjustloo? - 013 |

Minus 140-2407 [— t -
525 200 Less than 03 {0 021) aa Check

www crulsercult com
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FUEL SYSTEM — Injection Pump FU-45

Cont'd

| Na of | Vanatian |
Itam Adjusting | Pump rem | measuring | imection volume limit Remarkslaver angle strokes ee fcu in} ec feu mt

_ 1a+23 | O34 |350 200 _ AdjustMéT,ex LX | Minus 126 - 22.5° = (0 08 ~ 014) ‘6 Ozu to
525 200 Less than 03 (0 02] - Check

2L .
A=13-23 O34 .

400 200 008 — O14) (0.021) Adiust
; ATT & LE Minus 135 = 21 5° 375 200 A add 036 (0022) - Check |

A subt OF - 1.7475 zoo [A supraet Oy - Check
“| Re la-24 034.

400200 (009 — 015] igo21; | Adiust
aT Minus 13 5 — 218° 375 200 < ae os < oo - Check _|

525 200 ‘ooa - 010) = Chack
f 650_ 200 Leas than 04 (002) _ - Check

18. [Lx]
a [ nm a ADJUST COLD STARTING SYSTEM

— at Woodrulf {a}

vA ‘A. a( 0
enre

Key

TU 472

Fuel

fo}

tc}

td}

bud fd

fe}

(#}

Tat =
a eT

I

‘ 4 #y E3 ana) tay yy
ijHY 1 -

/ [shy = ao ;
foun 5 20 30 ~=«40

Timer Adjusting |= Fuel Temperature (°C)
Scraw CABELL

(g)

Remove the overflaw screw and check the fuel tem-
perature in the fuel pump.

temperature:

vertical or horizontal position

Set the scale of the timer measuring device ta zero.

Check the adjusting lever opening angle and cansider
this angle as zero

Remove the metal plate put between the cold starting
lever and thermo wax

Tarque the cold starting lever clockwise to apprax
50 kg-cm [43 in.-lb, 4.9 Nm! and keep the lever |
tightened for about 10 seconds. Then release the |
torque.

15 - 35°C (59 — 95°F)

Set the woodrutf key on the pump drive shaft in a

Measure the timer piston stroke

lf not within specification, acust wrth the timer adjusting
screw

NOTE: Screw in for stroke decrease

www crulsercult com
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FU-46 FUEL SYSTEM — Injection Pump

FACE IS

“ FLIP

ProCarManu
als.com

FUG ye

19.

20.

[#i-T]
ADJUST FAST IDLE

Measure the clearance between
idle speed adjusting screw

the adjusting lever and

Fuel tamperature Clearance

20°C | 68°F} @mm (024m}
Bo°C (122°F) Omm (Gm}

POST ADJUSTMENT CHECK

fa) Check that imection stops when the fuel cut solenoid
harness 1s removed

Pump revolution: 100 rpm

{ib} Cheek the idle adjusting lever movement.

Item lever engla
L 30 — 36"

2L ArT &LX7O 41-8
2L | 2b M/T &LX71

@L-T | ex LS Hong Kong & Singapore 43 — 43°
LS Hong Kong & Singapore a0 — 46°

www crulsercult com
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FUEL SYSTEM — Injection Pump FU-47

- rat +e Let can “A
Injachon Pump yt LisleedeT too dg
Period Line wo fh eo,Ne Pg

\ \ \

cam wt

to "
. FUGILY

1 | . ay”
_l ye 1
yt Foul oy

--! HATES

a7

TU0148

Fuca?

INSTALLATION GF INJECTION PUMP
{See page FU-13}

1,

10.

71.

12.

13.

14,

INSTALL INJECTION PUMP

fa) Ahgn the injection pump period lines on the injection
pump and oi/ pump body

(b) Install and torque the two nuts holding the injection
pump to the oll pump body

Torque: 210 kg-cm {15 ft-lb, 21 N-m)

{c) Install the pump stay with the four bolts. Torque the
bolts

Torque: 185 kg-cm (#3 ft-lb, 18 N-m)

INSTALL INJECTION PUMP DRIVE PULLEY
(See page EM-26}

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

INSTALL FUEL OUTLET PIPE

Install new gaskets and the outlet pipe with the union bolt
Torque the union belt

Torque 230 kg-cm (17 ft-lb, 23 N-mi

INSTALL FUEL INLET PIPE

install naw gaskets and the inlet pipe wrth the union nut.
Torque the union nut

Torque: 230 kg-cm [17 ft-lb, 23 N-m}

INSTALL FOUR INJECTION PIPES
{See page FU-12)

[2L-T]
INSTALL ACCELERATOR LINK

[Lx]
CONNECT NO 1 AND NO. 2 WATER BY-PASS
HOSES

INSTALL ACCELERATOR CONNECTING ROD

CONNECT FUEL HOSES TO INLET AND OUTLET
FUEL PIPES

CONNECT FUEL CUT SOLENOID CONNECTOR

CONNECT PICKUP SENSOR CONNECTOR

[2L-T]
CONNECT BOOST COMPENSATOR HOS

[Lx]
FILL WITH COOLANT

@the_cruiser_cult
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COo-1

COOLING SYSTEM
Page

TROUBLESHOOTING ....... cc cce ever ae eeneerae co-2

CHECK 4ND REPLACEMENT OF
ENGINE COOLANT 2... .cccecces erence renee C0-3

WATER PUMP voice cece cern eta eeacanauee Cd-4

THERMOSTAT 2.0 .c. cece ec ete ee nee CO-?

RADIATOR cies ccc eee eeeeca ree eeneeareneenines

www crulsercult com
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co-2 COOLING SYSTEM — Troubleshooting

TROUBLESHOOTING

Problem Possible cause Aemedcy Page

Engine overhgats Fan helt loose or mussing Adjust or replace belt CH-6
Dirt, leaves ar insects on radialor or Clean radiator or condenser co-8
condenser

Hoses, water purnp, thermostat housing, Repair as necessary
radiator, heater, core plugs or head gasket
laakage

Thermostat faulty Check thermastal co-7

Injactem timing retarded Set uming EM-15
Fluid coupling faulty Replace fluid couphng

Radiator hose plugged or rotted Raplace hose

Water pump faulty Replace water pump co-4
Radiator plugged or cap faulty Check radiator co-8
Cylinder head or block cracked or plugged Repaw ag nacessary |

NOTE The thermostat on the L, 2L and 2L-T engines is equipped with a by-pass valve Therefore, if the
engine tends to overheat, removal of the thermostat would have an adverse effect, causing a lowering cool-
ing efficiency

www crulsercult com
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COOLING SYSTEM — Check and Replacement of Engine Coolant co-3

Cotas

CHECK AND REPLACEMENT OF
ENGINE COOLANT
1. CHECK ENGINE COOLANT LEVEL AT RESERVE TANK

The coolant level should be between the “LOW and
“FULL” lines

lf jow, check for leaks and add coolant up to ihe “FULLTM
line

CHECK ENGINE COOLANT QUALITY

There should not be any excessive rust deposils or scales
around the radiator cap or radiator filler hole, and the coo-
lant should be free from all

if excessivaly dirty. replace the coolant

REPLACE ENGINE COOLANT

{a} Remove the radiator cap.

(b} Drain the coolant from radiator and engine drain
cocks (Engine drain cock is at left rear of engine
black }

fc} Clase the drain cocks

Torque [Engine drain cock):
300 kg-cm (22 ft-lb, 29 Nem}

{d} Fill the system with caclant

Use a good brand of elhylene-glycol base coolant,
mixed according to the manufacturer's cirectrans

Capacity (w/ Heater):
LF, LH, LN

10.6 liters (11.2 US qts, 9.3 Imp.qts!
LS 8.8 liters (9.3 US qts, 7.7 Imp.qts)
LX 9.0 liters (9.5 US gts, 8.0 imp qts)
LY 9.7 liters (10.3 US gts, 8.5 Imp.qts]

te} Install the radiater cap
ff} Start the engine and check for leaks
ig} Recheck the coolant level and refill as necessary

www crulsercult com
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cO-4 COOLING SYSTEM — Water Pump

COMPONENTS

LF wT
Gasket —Fan Spacerpa Water Pump IN

@® itPod & J a

\eer Pump Pulley ae: ; ,jl ES eee) We ip
Drive Belt Fluid Coupling % Sal Se

& > @ Gasket

Fan 7 apo (101 1a7)| | Timing Belt Cover

Crankshaft Pulley

kg-em (ft-lb, Nmi] = Specified torque

@' Non-reusable part cana

REMOVAL OF WATER PUMP

1, BRAIN COOLANT

Open the radiator and engine drain cocks, and allow the
caglant to drain inte a surtable container

2. REMOVE DRIVE BELTS

cocoss

3. [ex LF]
REMOVE FLUID COUPLING ANG WATER PUMP
PULLEY WITH FAN

Remove the four nuts mounting the fluid coupling and
pulley, and remove the fluid coupling and puiley with the
fan.

[LF]
REMOVE FAN SPACER AND WATER PUMP
WITH FAN

rusercult com

Remove the four nuts mounting the spacer and p
remove the spacer and pulley with the fan @the cruser_cult



COOLING SYSTEM — Water Pump co-5

4. REMOVE TIMING BELT COVER

(See steps 1 to 4 on pages EM-20 and 21}

§ REMOVE TIMING BELT TENSION SPRING

5. REMOVE WATER PUMP

Remove the six bolts, spring bracket, water purnp and
gasket

1o0cs)

ProCarManu
als.com

INSPECTION AND REPAIR WATER PUMP

ssa 1, INSPECT WATER PUMP BEARING

Check that the water pump bearing operation is not rough
or noisy

If necessary, replace the water pump

TOES

1 2. IF NECESSARY, REPLACE PULLEY SEAT

| fa) Using SST, press out the pulley seat
38ST 08236-00101

0 Uy

fo) Using SST, press in a new pulley seat to specified
geat height

SST 09236-00101

Seat height:
LF 66 mm (2.60 in.)
ex.LF 77 mm (3.03 in)

S3T

ae
eh
Th

Soe www crulsercult comds 1.) Seat Height
eae

aS codes?
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COOLING SYSTEM — Water Pump

evosea

conte

INSTALLATION OF WATER PUMP
(See page CO-4)

1. INSTALL WATER PUMP

Install a new gasket, the water pump and spring bracket
with the six bolts Torque the bolts.
Torque 195 kg-cm (14 ft-lb, 19 Nem)

2. INSTALL TIMING BELT TENSION SPRING

3. INSTALL TIMING BELT COVER
(See steps 13. 14 on pages EM-29, 30}

4. fex. LF]
INSTALL WATER PUMP PULLEY 4ND FLUID
COUPLING WITH FAN

Install the pulley, fluid coupling and fan with the four nuts

‘{LF]
INSTALL WATER PUMP PULLEY 4ND FAN SPACER
WITH FAN

Install the pulley, spacer and fan with the four nuts.

5. INSTALL DRIVE BELTS (See page EM-30}

6, FILL ENGINE WITH COOLANT (See page CO-31

7. START ENGINE AND CHECK FOR LEAKS

www crulsercult com
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COOLING SYSTEM — Thermostat co-7

THERMOSTAT
: REMOVAL OF THERMOSTAT
roy il i

4 4 1. DRAIN ENGINE COOLANT {See page CO-3)
|

Pay 2. DISCONNECT RADIATOR INLET HOSE FAOM WATERPa ; OUTLET
a i

L063

3. REMOVE WATER OUTLET

Remove the three bolts, water outlel and gasket

Woe 4. REMOVE THERMOSTAT

coocss

E
9 ; INSPECTION OF THERMOSTAT

x”) i NOTE The thermostat is numbered with the valve open-
© \ ing temperature.

5 {a} Immerse the thermostat in water and heat the water
|= gradually

wo
oO
©

ao

(b) Check the valve opening temperature and the valve
rt.

If the valve opening temperature and valve lift are not
within the following specifications, replace the ther-
mostat

Valve apening temperature: 86 — 80°C
(187 — 194°F}

Valve lift:
More than 8 mm (0.31 in.) at 100°C (212°F)

{ic} Check that the valve spring ig tght when the ther-
mostat 1s fully closed

lf not closed, replace the thermostat

www crulsercult com
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co-8 COOLING SYSTEM — Thermostat, Radiator

INSTALLATION OF THERMOSTAT

. 1. PLACE THERMOSTAT IN WATER OUTLET

ve : 2. INSTALL WATER OUTLET
Install a new gasket and the water outlet with the three

. bolts. Torque the bolts
Torque: 195 kg-cm (14 ft-lb, 19 N-mi

Coo0b4

3, CONNECT RADIATOR INLET HOSE

- ' 4. FILL ENGINE WITH COOLANT (See page CO-3)
| “ in

Ne 5, START ENGINE AND CHECK FOR LEAKS
‘ ‘| ' plot

1 Mh i
ay t i 1

“ Lantet ee i!
pr ta

aa cocosa

8 RADIATOR
7)os CLEANING OF RADIATOR
3
c Using water or a steam cleaner, remove any mud or dirt
= from the radiator core
Fe CAUTION: If using a high pressure type cleaner, be

oO careful not to deform the fins of the radiator core. If
2) the cleaner nozzle pressure is 30 — 35 kg/cm? (427 —

oo 498 psi, 2,942 - 3,432 kPa), keep a distance of at

Rachator Cap LLL

least 40 — 50 cm (15.75 — 19.69 in.) between the
radiator core and cleaner nozzle.

INSPECTION OF RADIATOR

1. CHECK RADIATOR CAP

Using a radiator cap tester, pump the tester until the relief
valve opens. Check that the valve opens between 0 75 kg’
cmé (107 psi, 74 kPa) and 1.08 kg/em* {149 psi, 103
kPal.

Check that the pressure does not drop rapidly when
pressure on the cap is below 0 6 kg/cm (8 5 psi, 59 kPa}
If erther check is not within limits, replace the cap

2. CHECK COOLING SYSTEM FOR LEAKS

Attach a radiator cap tester to the radiator, and pump the
tester to 0.8 kg/em’? (128 psi, 88 kPa} Check that
pressure does not drop.

lf the pressure drops, check for leaks from the hases,
radiator or water pump If no external leaks are found,
check the heater core, block and head www crutsercult com
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LU-1

LUBRICATION SYSTEM

Page

TROUBLESHOOTING ..,.. ci ccc ee ce reece eeaes LU-2

DIL PRESSURE CHECK wou cce ccc e eee cee eee LU-2

REPLACEMENT OF ENGINE GIL
AND OIL FILTER 2. ccc ccc cee eee eee cee LU-3

DIL PUMP 2... ok ce ccc eect e eee eeee LU-4

OIL COOLER AND RELIEF VALVES ............. LU-8

ProCarManu
als.com
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LU-2 LUBRICATION SYSTEM — Troubleshooting, Git Pressure Check

TROUBLESHOOTING

Problem Possible cause Remedy Page

Oil teakage Cylinder head cylinder block or ail pump Repair as necessary
body damaged or cracked

Oil seal faulty Replace ail seal EM-63

Gasket faulty Replace gasket LU-4

Low oil pressure Oll leakage Repair as necessary

Relet valve faulty Repar relet valve LU-&

Ol pup faulty Repair oil pump Lu-4

Poor engme of quality Replace angine oll LU-3

Crankshaft bearing faulty Replace bearing EM-50

Connecting red bearing faulty Replace bearing EM-50

Oil filter clogged Replace ail filter LU-3

High oll pressure Rehef valve Faulty Repair telief valve LU-8

Q OIL PRESSURE CHECK
4 Tea ow a HW BO 1, CHECK OIL QUALITY
2 iw eo —— ad Check the oll for deterioration, entry ot water, discoloring
6 oa Waa or thinning

= ——> If the oil quality is poor, replace it
be re re = — Use API grade CC, CD (L, 2L), CD (2L-T} or better and
ee 23 4g BO aD Od recommended viscosity ail.
Nid i uy au bake AW IIFGIE? AEPORF KES OIL lho

ral sun Tewer conan UL sd by NOTE Ge sure to use CD type for the vehicle with tur-
Leds

1 Pressure Gauge

Huon

bocharger

2. CHECK OIL LEVEL

The ol level should be between the “L"” and “F” marks on
the level gauge.
lf low, check for leakage and add oil up to the “F’ mark

3. REMOVE OIL PRESSURE SWITCH

4. INSTALL OIL PRESSURE GAUGE

5. START ENGINE

Start the cnginc and warm rt up to normal operating term-

perature

6. MEASURE OIL PRESSURE

Oil pressure:
Atidle More than 0.3 kg/cm? {4.3 psi, 29 kPa)
At 3,000 rpm) 2.5 — 6.0 kg/cm

(36 — 85 psi, 245 — 588 kPa)
NOTE Check for ol leakages after reinstailing the
pressure switch www crulsercult com
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LUBRICATION SYSTEM — Replacement of Engine Qui and Oil Fitter LU-3

LUOOCH LUCAS

REPLACEMENT OF ENGINE OIL
AND OIL FILTER
1. DRAIN ENGINE OIL

{fa} Remove the ail filler cap

{bp} Remove the oil dram plug and drain the oil into a con-
tainer

REPLACE OIL FILTER

{a} Using 5ST remove the ail filter

SST 09228-44010
(b) Inspect and clean the oil filter instalation surface
lc} Apply clean engine of to the gaskel of a new ad filter

{a} laghtly screw in the od filter to where you feel resis- |
tance |

{2} Then, using SST, tighten the oil filter an extra 3/4
tum

SST 09228-44010 I

FILL WITH ENGINE GIL

fa) Clean and install the oll drain plug with a new gasket
Torque the drain plug

Torque: 175 kg-cm (13 ft-lb, 17 N-m}

{tb} Fill the engine with new ail, API grade CC, CO tL, 21),
CD (2L-T) or better

Capacity’
Drain and refill—

w/o Gil filter change
48 liters (5 1 US gts, 4.2 Imp gts}

w/ Oil filter change
5.8 liters (6.1 US gts, 5.1 Imp.qts)

Bry fill- 6.5 liters (6.9 US qts, 5.7 Imp.qts]

{c) Install the oil filler cap with the gaskel

START ENGINE AND CHECK FOR LEAKS

RECHECK OIL LEVEL

Recheck the engine ail level and refill as necessary

www cruisercultcom =,
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LU-4 LUBRICATION SYSTEM — Oil Purp

OIL PUMP
COMPONENTS

fRSS c a ss
i \ ry 4A

@ Gasket a é
Oi Pump Body Po ¥ \ 5

Orven Gear aes
Drive Gear 7 \

PIAA
 

OA
S 

GOT
T

ProCarM
anuale 

cam

@ = Non-reusahle part

Oil Strainer

Oil Purnp Cover

@ Gasket

Ol Pan
- -@ Gasket

‘ OG drain Plug

al

REMOVAL AND DISASSEMBLY OF OIL PUMP

NOTE: lf rapairing the om pump, the oll pan and all
strainer should be removed and cleaned

REMOVE TIMING BELT
{See steps 1 to 9 and 11 ta 13 on pages EM-20 to 23)

REMOVE WATER PUMP (See page CO-5}
www crulsercult comDRAIN ENGINE OIL
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LUBRICATION SYSTEM — Oil Purnp LU-5

LUCG2 B

Injection Pum
Period Lines. |

TLAYO4T

LuoDde

WU usc

4. REMOVE OIL PAN

Remove the fourteen bolts, four nuts, oll pan and gasket.

REMOVE OIL STRAINER

Remove the two bolts, two nuts, oil strainer and gasket

REMOVE TIMING POINTER FROM OIL PUMP BODY

REMOVE OIL PUMP ASSEMBLY

{a} Check the position of the injection period line before
removing the two nuts halding the injecting pump to
the ol pump body

(b) Remove the five bolts, oll pump assembly and
gasket

DISASSEMBLE OIL PUMP ASSEMBLY

Remove the six bolts, ail purnp cover, drive and driven
géars from the gil pump bady

www crulsercult com
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LU-6 LUBRICATION SYSTEM — Oi Pump

wo, INSPECTION OF OIL PUMP

1 INSPECT BODY CLEARANCE

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

Standard clearance: 4.06 — 0.15 mm
(0.0024 — 0.0059 in,}

Maximum clearance: 0.20 mm (0.0079 in}
lf the clearance is greater than maximum, replace the gear

Lycee! andor body

- 2. INSPECT TIP CLEARANCE

Using a feeler gauge, measure the clearance between both
a gear tips und crescent.

Standard clearance: 6.15 — 0.217 mm
(0.0059 — 0.0083 in.)

Maximum clearance: 0.30 mm (0,0118 in.)

If the clearance 1s greater than maximum, replace the gear
and or boy,

3. INSPECT SIDE CLEARANCE

Using a feeler gauge and flai block, measure the sie
clearance as shown.

Standard clearance: 0.03 — 0.09 mm
(0.0012 — 0.0035 in.)

Maximum clearance: 0.15 mm (0 0059 in.)
If the clearance is greater than maximum, replace the
gears and/or bady

Lueog4

ASSEMBLY AND INSTALLATION OF
y= Mark OIL PUMP

(See page LU-4)

~ ie “yA 1, ASSEMBLE OIL PUMP ASSEMBLY
5 de Sy, > fa} Put the drive and driven gears inta the ail pump body
PS ve with the marks facing the oi pump cover side.

- (b} install the oil pump cover with the six screws

Lacgal
2, INSTALL OIL PUMP ASSEMBLY

‘ (a) Install a new gasket and the oll pump assembly with
the five bolls Torque the balts.

Torque: 195 kg-cm (14 ft-lb, 19 N-m)

www crulsercult com
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LUBRICATION SYSTEM — Oil Purnp LU-7

v1 : (b} Install the two nuts holding the injection pump to the
of pump body. Torque the nuts

Torque: 210 kg-cm (15 ft-lb, 271 Nem!
wh

Injection Pump ryuk
1

Period Line bas, f (ch Check the position of the injection period line

Py at in iene If not correct, adjust the injection peried line by tilting the
~ i Injection Pump.
“ : ~

tor | 3. INSTALL TIMING POINTER

Tuts t

4. INSTALL OIL STRAINER

install a new gasket and the oll stramer with the two bolts
and nuts Torque the bolts and nuts.

Torque: 120 kg-cm (9 ft-lb, 12 N-m)}

LUD 28

f 5. INSTALL OIL PAN

‘ ed fa} Apply seal packing black (PartNo O8826-0008C} or
i> ue equivalent to the oil pump body, cylinder black and

rear oil seal retainer as shown

ProCarManu
als.com

{b) Install a new gasket and the oi! pan with the fourteen
bolts and four nuts

Torque:
Bolts 80 kg-em (69 in.-Ib, & N-m}
Nuts 175 kg-em (t3 ft-ib, 17 Nm

6 INSTALL WATER PUMP (See page CO-6)

7. INSTALL TIMING BELT
(See steps 1 to 3 and 5 to 16 on pages EM-25 to 30)

‘Auntge
8. FILL WITH ENGINE OIL (See page LU-3)

9 FILL ENGINE WITH COOLANT (See page CO-3}

10. START ENGINE AND CHECK FOR LEAKS

www crulsercult com

@the_cruiser_cult



a

LU-8 LUBRICATION SYSTEM — Oil Cooler and Relief Valves

7 OIL COOLER AND RELIEF VALVES
COMPONENTS

LX, LN (44D)

ne oe Ou Filtar Bracket 7

f ~ Gil Fiter Bracket

f >
Gasket Relief Valve 4 %,

Compression Spring A
@ Gasket = —Oll Filter

Plug— ————— — —$8

ProCarManu
als.com

@ = Neon-reusable part Auood9

REMOVAL OF OIL COOLER AND RELIEF
VALVE

4. DRAIN ENGINE COOLANT (See page CO-3)

2. REMOVE EXHAUST MANIFOLD (See page EM-33)

3. REMOVE OIL FILTER (See page LU-3}

4. BEMOVE TWO RELIEF VALVES
Remove the two plugs, washers, springs and relief valves
NOTE Arrange the cisassembled parts in order

ne www crulsercult com
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LUBRICATION SYSTEM — Oil Cooler and Relief Valves LU-3s

; 5, REMOVE OIL FILTER BRACKET WITH GIL COGLER
Wie Legh eo =-&, Remove the eleven bolts, two nuts, oil filter bracket and
a - gasket with the oil cooler,

Luooac

6. REMOVE OIL COOLER FROM OIL FILTER BRACKET

Remove the four nuts, ail cooler and two gaskets

INSPECTION OF COMPONENTS

x INSPECT RELIEF VALVE
Coat the valve with engine oil and check that it falls
smoothly into the valve hole by its own weight

If necessary, replace the valve andor olf filter bracket.

ProCarManu
als.com

Ive

os, Pos INSTALLATION OF OIL COOLER AND RELIEFfi ea] CVALVE
(See page LU-8)

1. INSTALL GIL COOLER TO OIL FILTER BRACKET
Install two new gaskets and the ail cooler with the four
nuts Torque the nuts

Torque: 145 kg-cm (10 ft-lb, 14 Nem}

150d |

2. INSTALL OFL FILTER BRACKET AND OIL COOLER
ASSEMBLY

Install a new gasket, the oi filter bracket and ail cooler
assembly with the ten bolts and three nuts. Torque the
bolts and nuts

Torque: Bolts 195 kg-em (14 ft-lb, 19 N-ml
Nuts 210 kg-cm (15 ft-lb, 21 N-m}

www cruisercult com
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LU-10 LUBRICATION SYSTEM — Oil Cooler and Relief Valves

3. INSTALL RELIEF VALVES

eT ey Install the two relief valves, springs, new gaskels and
' soe plugs. Torque the plugs

wy Lh Torque: 370 kg-cm (27 ft-lb, 36 N-m}
woop KA ldo |

ae ‘| “a oe wee
! = =

ae
a eer tk 1

1uu0a

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
aN

 
H

O
 

M
n

CHECK ENGINE OIL (See step 5 on page LU-3)}

www crulsercult com
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STARTING SYSTEM
Page

PRE-HEATING SYSTEM |... «2. ccueuuecaenaiae ST-2

TROUBLESHOOTING ..... 1. wee cece ee ST-14

STARTING SYSTEM CIRCUIT . ..... .......... ST-14 ;

STARTER .. 1... eee cee ne nee 5T-15

STARTER RELAY vp cc cence eee tare aienae ST-27
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8T-2 STARTING SYSTEM — Pre-heating System

PRE-HEATING SYSTEM
Super Glow Type
[Europe (LH, LX, LN, LJ)]
SYSTEM CIRCUIT

Fusib
le 

Lin
k

Pusa & Fuse 8
LH 11

TUAN-GAUGE 104 ENGINE 104
LH51 61 71 LX LH 51, 81, 71

GAUGE 7 5A Ns, i5a
LN

ENGINE 154 jon 5A

Starter Switch FNGINF 154
{LN, LX)
AM Post

ol:
AM, IG,

o

{LH, Lu}
LH}i | 4

BH
i

drase & é Fuse B
Fann pat

ht i (Lay
Ss >
2 Ey= 1 Zz ea Boe B 2/8 )1g) 6 Glow

@ 5 3 ofl om o Incieator
ce 3 / z a = f{ Light
a a x
aL 3 2

2a 5 z 5 5

3 4 |GE GORE 6 E
eS) _ a2 z 5 ao [4 to Regulator
< 2 Glow Plug = | Terminal L

Curent 3 Fy
4 Sensor aa

3 2
os a Water

2 Temperature)
4 5 Sensor

— pi
!

1 | Battery Glow Plug

tL tL | T ? ° t -—
www crulsercult com
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STARTING SYSTEM — Fre-heating System ST-3

ex, LX Relatanship Between Water Temperature and timer Duration
{Sec} 160 T Sec}

Ih
= 140 ; . FoF
a tf k
e 120 : 6 oF£ IN LT Pre-heating Time 5
£2 109 5 48A VAN a
FS 8d - “NY 4 &Egg Z N 3 6g Light Lighting Time “Ss | i
= 4g} : Po: 2 6F | Pt | z

S20 i
Pl | 145
io

o tf “sf
-30-20-10 90 10 20 30 40 50 60 70

Water Temperature ("C} srovaa

LX
Retatianslup Between Water Tamparatuie pod Timer Oyration

ron
 

tt
t

Pre-he
ating 

Tim
e 

Dur
a

iSec}

200

Seu)

By

160

jag
120)

100)

ad

—-—

180|/— I
—_ ——T, Pre-heating Time 4

—*t} = ~~ “—

a. 4
a“

1 T 1Light Lighting ~~ - - 2
|Bu

4g [aay

20

Light
ing 

Tim
e 

Queatia
n 

(T
,)

Pes|,

“hh
a "240 -20-19 010 20 3¢ 40 50 bO 70

Water Temperature (°C)

Q

boat

LH11, LN, LX, LJ

oTanaa

LH51, 61, 71

s1ttge

INSPECTION OF COMPONENTS
Pre-heating Timer

LOCATION
LH 11, LX,LJ. Under the instrument panel on the

passenger side

LH 51, 61, 71' Under the instrument panel center

LN In the lett cowl

Refer to Diesel Elactnical Systam Diagnosis for inspectian
procedures (See pages EM-11, 12)

www crulsercult com
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ST-4 STARTING SYSTEM — Pre-heating System

E
epNo. 2 (LH 11)

#
g->
wo . -

qO Gas
i) L_+t+—G

o- snes

No, 2 ILM, LX, tu!

Peer

No. 2 {LH 51, 61, 71)

B- - - “G1,

ae

srocre

No. 1 and No. 2 Glow Plug Relay

LOCATION
LN, LX On the left fender apron in the engine campart-

ment

LH 11,51, 61, 71 (No 1} In the engine compartment
on the jeft aide

LH 51, 41, 71 (No. 2} Under the instrument panel on
the driver's side

LH 11 {Ne 2) Under the instrument panel on the
passenger side.

INSPECT NO. 1 AND NG 2 GLOW PLUG HELAY

fa) Using an ohmmeter, check for continuty between
the following terminals.

®Eo g Centinuity
®BeG No continuity

(b} Apply battery voltage between termmals E and g
» Be G Continuity

If continutty ig not as specified, replace the relay

www crulsercult com
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STARTING SYSTEM — Pra-hsating System ST-5

S70216

LH, LX, Lf

ProCarManu
als.com

STOOM

LN

558,

a 6 - sos
~ SaeWeed eK SS ie

STOOB?

Glow Plug

INSPECT GLOW PLUG

Using an chmmeter, check that there is continuity be-
tween the giow plug terminal and ground

{f there is no continuity, replace the glaw plug,

NOTE
® Be careful not to damage ihe glow plug pipes as it could

cause an open circuit or shorten lifa of the plugs

® Avoid getting oil and gasoline on the glow plugs when
cleaning

® Dunng inspection, be sure to wipe any oll off the glow
plug terminals and bakelite washer with a dry cloth

@ Be careful not to apply more than 7 volis to the glow
plug as It could cause an open circuit.

Glow Plug Current Sensor

INSPECT GLOW PLUG CURRENT SENSOR

Using an chmmmeter, check that there is continuity be-
tween the current sensor terminals.

If there 15 no continuity, replace the current sensor

Glow Plug Resistor

INSPECT GLOW PLUG RESISTOR

Using an ohmmeter, check that there is continuity be-
tween the resistor terminals

If there is no continuity, replace the resistor.

www crulsercult com
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ST-6 STARTING SYSTEM — Pre-heating System
ProCarManu

als.com

STOOGE

Water Temperature Sensor

INSPECT WATER TEMPERATURE SENSOR
Using an ohmmeter, check the resistance between the
water temperature sensor terminals

If the resistance 1s not as specified, replace the water tem-
perature sensor

Sens
or 

Resista
nce 

[k
 (2

)

30

20

10

O56

a3

02

01

Water Temperature Sensor Performance cure

N
~N

TMS
TM

SS
“|

-20 (e] 20 40 60 80 100 120
Tempersture (°C} S. 000d

Main Relay
{See pags CH-20}
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STARTING SYSTEM — Pre-haating System ST-7

Variable Delay Type
[General Destinations
(LH, LN, LX, LS}]
SYSTEM CIRCUIT

Water Temperature (Cl
-20 0 20

Water Temperature {°C

Starter Switch
{LN, LS, LX)

Fuse &
aM 1G J [Hex licensEr, TURN GALWED 104

M & LH17 tndonesta
AM. Kay TURN 104,

7 IN TNGINE 15A

————_4 LH51, 61, 71 LS Lx
(LH) ruse FUSE 784

SCa 2 1] (LH11 Indonesia, LS) edt
Ca ” CNGINL 154A,
a LHB1 G1, #1 LN LX

y; WGN #54
LS FNGINF 154Fuse & } Fusa B ¢

4 AN iT raat

3 aan AY ‘ml Glow
¥ 31 2 z g B 1 3 © Indicator

E r e o a 4 3 Light
gs | 3 218 /| |3|8 / 2 BS sone; FI yp i E 12, to Regulator
w ive @ x z F 5 Tarminal La 223 4 |2 5 G Glow Plug m

5 Eu @ ft TT £ Water
Cc a a Tamparature
= aa a Sensor

b= @ & |S
o Battery

oO
[e)
—

oO a = SS STS = STOy 72

LH11 LH51, 61, 71, LN, LS, LX
Relationship Between Water Temperature and Timer

Relationship Between Water Temperature and Timer Duration
Buration (Secif ¢T | |

{Sec}

I } |

aol 5 i:
8 4 S
Ey} 68 30 ri \
z E 4g : RY - -| —.—|—4

E

Ee PH
i=g 20 NI =z 30 NN= ! hs, 2 NY 1Ey TTS z Ph!

a = 20;,—
_ £ a t

Es 0 a. 4 [~~43 io 1a }
~~

a

a 4 {| | | wy cruiserculttcom
—20 #90 20 40 60 oi 0> |
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51-8 STARTING SYSTEM — Pre-heating System

INSPECTION OF COMPONENTS
Pre-Heating Timer

LOCATION
LH11, LS, LX Under the instrument panel on the

passenger side

LH51, 61, 71. Under the instrument panel center

LN In the left cowl

{a} Turn the starter switeh “ON” and measure the light-
ing time of the glow indicator light

Glow time at 20°C (68°F): 9 — 15 seconds

LH 11 (Sec) LH51, 61, 71, LN, LS, LX
= -fF- J - Ec (Ser }
aa om

Ey _ () -— 30 \ —|-| 4} é as
=e E20

2 20 — | é
= | -4 — £ii wo i ZF lor [LP
z | ion z — i Roy
Ey is] zt1) 4 EW t +
4 —20 0 20 40 60 > -20 0 20 40 BO

Water Temperatuse [°C] Water Temperature [“C|
$10075. STOTG2

E (ob) Check that there ts vollage at termina! 1 of the pre-
Oo heating timer when the starter switch is turned ta
Oo “ONT

g 3 2 ; {c) Turn the starter switch ta START", and then check
c fi that there is no voltage at terminal 1
isy ae oS
= = sighs
£3) 7 f
oO : _ ,
° 8 7 6 5

oO 370077

Glow Plug Relay

LOCATION
LH11 Under the instrument panel on the

passenger side
LH51 61, 71 Under the instrument panel center
LN, LS, Lx On the left fender apron In the engine

compartment

THi1, LN, LS, LX INSPECT GLOW PLUG RELAY

fa} Using an ohmmeter, check for continuity between
the following terminals

®E+-g Continuity

*®B—G WNo continuity

tb} Apply battery voltage between terminals E and g
*®*B—G Continuity

lf continuity 1s not as specified, replace the relay
www crulsercult com
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STARTING SYSTEM — Pre-heating System ST-9

LH51, 61, 71

rr ae en

B— =

ae,aa) “T
)

ST6379

Glow Plug
{See page ST-5)

Water Temperature Sensor

(See page ST-6)

Main Relay
(See page CH-20}

ProCarManu
als.com
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| ST-10 STARTING SYSTEM — Pre-heating System

Fixed Delay Type (LY)
SYSTEM CIRCUIT

Starter Switch

Po

é GLOW Fuse 5A

GiowPlug \ if
=I; Fusible Relay 5 GlowLink S) Indicator

G E Light

T_ —E |ePan

E _l Glow Plug 2
8 T E
a | Battery »

1 [a
_) = 2
c
La)
=
—

wo
oO = en — =>
ras = = = = = = =
—

o a)

3 INSPECTION OF COMPONENTS
—t Pre-Heating Timer
a

en LOCATION Under the instrument panel on the
= | os passenger side

6 | INSPECT PRE-HEATING TIMER
(al Turn the starter switch to ''G" and measure the light-

ing time of the glow indicator light.

_ Glow time at —25 — 60°C (-13 — 140°F):
oo 15 — 19.5 seconds

tb) Check that there is vollage at terminal 5 of the pre-
heatng timer when the starter swrich 1s turned to
"ge,

www crulsercult com
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STARTING SYSTEM — Pre-heating System §T-11

Glow Plug Relay

LOCATION = On the windshield wiper motor bracket

INSPECT GLOW PLUG RELAY

fa} Using an ohmmeter, check for continuity between
the following terminals

*Eog Continuity

*BeG No continuity

som ap {b) Apply battery voltage between terminals E and g

*B—G Continuity

ProCarManu
als.com
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STARTING SYSTEM — Pre-heating System
ST-12

Manual Type (LF)
SYSTEM CIRCUIT

Starter Swath TAIL-STOP

aM HORN-ROOM
VA Fuse 154

+ 9
5ST

in © Glow Plug
i) St Swatch

Glow t
Plug \ 3 g
Relay

com G E
l Battery

— Glow Plug

—_ = = = = = = S7ng4r

LTUUBT

INSPECTION OF COMPONENTS
Glow Plug Switch

INSPECT GLOW PLUG SWITCH

Check for continuity between terminals

ae Termirial EB
Switch positi@n 777----____ i

OFF

ON o>

If continuity is not as specified, replace the switch

www crulsercult com
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STARTING SYSTEM — Pre-heating System ST-13

Glow Plug Relay

LOCATION Qn the left fender apron in the engine com-
partment.

INSPECT GLOW PLUG RELAY

fa) Using an ohmmeter, check for continurty between
the following terminals

eE—g Continuity

2#E— St

Positive (+) test probe to terminal St

Negative [-) test probe to terminal E |
Continuity

Positwve (+) test probe to terminal E |
Negative (~) test probe to terminal St

stouas

No continuity |
*BG No continuity

{fb} Apply battery voltage between terminals E and g
®BeG Conteanuity

(c} Apply battery voltage between terminals E and St

“BG

Battery positive (+} terminal to terminal St

Battery negative (—} terminal to terminal E

ContinurtyIf continuity is not as specified, replace the relay |

ProCarManu
als.com
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ST-14 STARTING SYSTEM — Troubleshooting, Starting System Circuit

Problem Possible cause Remedy Page

Engine will not crank Battery charge low Check battery specific gravity CH-5
Charge of replace battery

Battery cables loose, corroded or worn Repait ot replace cables

Fusible fink blown Replace fusible link
Starter relay faulty Check relay ST-27
Starter faulty Repair starler §T-15
Starter switch faulty Replace starter switch

Engine cranks slowly Baltery charge low Check battery specific gravity CH-5
Charga or replace battery

Battery cables loose, corroded or worn Repair or replace cables
Starter faulty Repair starter ST-16

Starter continues to Starter faulty Rapaw starter ST-15
nan Starter switch faulty Replece starter switch

Short in winng Repair wiring

= Starter spins - engine Pinion gear teeth braken or faulty starter Repair starter $T-15
9 wll Not gram Flywheel teeth broken Replace flywheel

7)o STARTING SYSTEM CIRCUIT
i)
Cc
£3)
> AM LF, LH,
ram LN, LY Neutral Start Switch 1A‘T?
5 AM, LS, LX

5ST LF LY° 8T, LH, LN, Starter Switch

ao L5, LX aM ar
_—

STorSl

| 8 St

Cc
=of a Startar Relay \ 3

Fe2 } Nig E

Terminal 33 Terminal 55

=

\ Battery
—
=

wiyw crusercult com

= Starter (cS

\_/
@the_cruiser_cult



STARTING SYSTEM — Starter ST-15

STARTER

COMPONENTS

[2.0 kW Type] Steel Ball
Return Spring

Magnetic Switch Assembly

Starter Housing with
Clutch Assernbly

Bearing

Pinion Gear

| ~~. Idle Gear

=S #
o 

Biush Sparing

s
c Brush Holder
oO Baeorin= | Armature
5 Bearing
[o) Starter Clulch Assembly (7
a [2 5 kW Typel Steel Ball | a

Return Spring | oN = A poo
Magnet Switeh Assembly | 7 : i

EES oom SS NY

5 me , ‘dle Gear Bearing \
a Plale Washer ___ a Starter Hausing

Lack Washer ~
Brush Spring .

Brush ~ .
nd 0 ver! a my. ote. d Go e _ eX iF (is) (0)

D8 je
7 |

~,

i
Felt Seal

Bearing| “|
=" Armature- iG iy) Bearing www crulserculticom

Field Frarne =A
@ = Non-reusable part Brush Halder :
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STARTING SYSTEM — Starter

ge~A

Cyc
I, ef :

a
i arcl ia

af STOUGY STU

STDDRs

Steel Ball

Return Sonn a
i

q¥ Starter Housing with
Bearing Clutch Asser bly

Ife Gear Pinion Gear
ST TBE

srooac

DISASSEMBLY OF STARTER
{See page 5T-15)

i. REMOVE FIELD FAAME WITH ARMATURE FROM
MAGNETIC SWITCH
[2.0 kW TYPE]
(a) Remove the nut Disconnect the lead wire from the

magnetic switeh terminal

tht Remove the two bolts, plate washers and O-rings
Pull cut the field frame with the armature

tc} Remove the O-ring from the field frame

[25 kW TYPE]
{a} Remove the nut and spring washer Disconnect the

lead wire from the magnetic switch terminal

(b} Ramave the two through bolts, plate washers and O-
nngs Pull out the fieid frame with the armature

{ch} Remove the felt seal and lock piate

(2.0 kW TYPE]
REMOVE STARTER HOUSING, IDLE GEAR AND
PINION GEAR WITH CLUTCH ASSEMBLY FROM
MAGNETIC SWITCH ASSEMBLY

ta} Remove the two screws.

(pb) Remove the following parts

(1) Starter housing with clutch assembly

(2) Return spring
{3} Idle gear 1

(4) Bearing

{5} PFinton gear

[2.5 kW TYPE]
REMOVE STARTER HOUSING, STARTER CLUTCH
ASSEMBLY AND IDLE GEAR FROM MAGNETIC
SWITCH ASSEMBLY

tal) Remove the three screws

www crulsercult com
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STARTING SYSTEM — Starter ST-17

Staner Clutch Assembly f
Retum Spring Le

Steel Ball _
Pag

( "ldle Gear
Plate Vasher Bearing

Starter Housing

STQ047

Magnetic Finger

srooca

STu ig

SiO

519030

5,

(b} Remove the following parts
(1) Starter housing
(2) Clutch assembly

(3) Return spring
(4) Plate washer
(5) {dle gear
(6) Bearing

REMOVE STEEL BALL

Using a magnetic finger, remove the steel ball from the
clutch shaft hele

REMOVE BRUSHES AND BRUSH HOLDER
[2.0 kW TYPE]
{a} Using a screwdriver, hold the brush spring back and

remove the brush from the brush holder Remove the
four brushes

(b} Pull the brush holder off the field frame.

[2 5 kW TYPE]
fa} Remove the two screws and end cover

{b) Using a screwdriver, held the brush spring back, and
remove the brush from the brush holder Remove the
four brushes

fc} Pull the brush holder off the field frame

REMOVE ARMATURE FROM FIELD FRAME

www crulsercult com
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ST-18 STARTING SYSTEM — Starter

INSPECTION GF STARTER

SILLA

STLO11

5ho014

Stata

S1GLad

Armature Coil

1. INSPECT COMMUTATOR FOR OPEN CIRCUIT

Using an ohmmeter, check that there is continuity be-
tween the segments of the commutator

If there is ne continurty, replace the armature.

INSPECT COMMUTATOR FOR GROUND

Using an ohmmeter, check that there 1s no continuity be-
tween tha commutator and armature coil core.

lf there is continurty, replace the armature

Commutator

1. INSPECT COMMUTATOR FOR DIRT 4ND BURNS

if the surface 1s dirty or burnt, correct with sandpaper (No
400) or a lathe

INSPECT COMMUTATOR CIRCLE RUNOUT

Maximum circle runout’ 0.05 mm (0.0020 in.}

if the circle runout is greater than maximum, correct with 4
lathe

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 IW type 34 mm (1.34 in.)
2.5 kW type 35 mm [1.34 in)

if the diameter of the commutator is less than minimum,
replace the armature.

INSPECT UNDERCUT DEPTH

Check that the undercut depth is clean and free of foreign
particles Smoothen out the edge

Standard undercut depth: 0 7 — 0.9 mm
(0.028 — 0.035 in.)

Minimum undercut depth: O 2 mm {0,008 in.)
If the undercut depth is less {han the minimum, Ganerhdbrcult com
wilh a hacksaw blade

@the_cruiser_cult



STARTING SYSTEM — Starter ST-19

-—— Field Goil

t. INSPECT FIELD COIL FOR OPEN CIRCUIT

Using an chmmeter, check that there 1s cantinuity be-
tween the lead wire and field coil brush lead

If there is na continuity, replace the field cou.

STCOIS

2. INSPECT FIELD COIL FOR GROUND

Using an ohmmeter, check that there is no continuity be-
twaen the lead wire and freld frame

lf there is continuity, repair or replace the field coll

270014

=
Q Brushes

i) ete INSPECT BRUSH LENGTH
ES ; Standard length:
S ‘ 2.0 kW type 15.0 — 15.5 mm (0.591 — 0.610 in.)
S \* 2.5 kW type 20.5 — 21.0 mm (0.807 — 6.827 in.)

Fe © = | Minimum length:
oO I, ; Z0KW type 9.5 mm (0.374 in)
° v,) + 2.5 kW type 13.0 mm (0,512 in}

ao ST 7 s1on18 lf the length is less than minimum, replace the field frame
and/or brush holder

Tl Brush Springs
t 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 2.7 -— 3.3 kg
(60 ~ 7.3 Ib, 26 — 32 N)}

Z25KkW type 3.2 — 4.0 kg

Srnnia (7.1 -— 8.8 tb, 31 -— 36 N}

Brush Holder

INSPECT INSULATION OF BRUSH HOLDER

Using an ohmmeter, check that there is no continuity be-
tween the positive and negative brush holders.

If there 1s continuity, repair or replace the brush holder

www crulsercult com
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ST-20 STARTING SYSTEM — Starter

STO020

sTcvdy

ProCarMa
nuals 

com

£19091

Campressian ia

osia -
2 fe

= a Gear
£1

Dadra

Stop C ohne

Cute Sheii

Cun ipresston

Prarlar Clit hext
BTod82

S1tua2

Clutch and Gears

1 INSPECT GEAR TEETH

Check the gaar teeth on the pinion gear, idler gear and
clutch assembly for wear or damage. Replace if damaged
1f damaged, also check the flywheel ring gear for wear or
damage

INSPECT CLUTCH

Rotate the pinion gear clockwise and check that it turns
freely. Try to rotate the pinion 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 pinion gear and, using a plastic ham
mer, tap in the stop collar.

{b) Using 4 screwdriver, pry out the snap ring

(c} Remove the following parts fram the starter housing
{1} Stop cellar
{2} Pinion gear
{3} Compression spring

(4) Spring retainer
(5) Bearing retainer
(6) Starter clutch

{7} Campression spring

(8) Clutch shaft

fd) Assemble the clutch shaft, compression spring,
starter clutch, bearing retainer and spring retainer,
and install tham to the starter housing.

le) Install the compression spring, pinion gear and stop
collar.

(f] Push down the pinian gear and, using snap ring
pliers, install the snap ring

www crulsercult com
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STARTING SYSTEM — Starter ST-21

_ ST0036

STOOd1

STOO?

Si ayd3

tg} Using plers, compress the snap ring Make sure that
the snap ring fits correctly.

(h} Using a plastic hammer, tap the clutch shaft and
install the stop collar onta the snap ring

Bearings

1. INSPECT BEARINGS

Turn each bearmg by hand while pushing inward
lf resistance |s felt ar if the bearing sticks, raplace the
bearing

IF NECESSARY, REPLACE BEARINGS

fa} Using SST, remove the bearing fram the armature
shaft

fb} Using SST, rerneve the other bearing fram the
oppasite side.

SST 09286-4601 1

{co} Using a press, install the bearings onta the shaft

www crulsercult com
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8ST-22 STARTING SYSTEM — Starter

Terminal €

Sov

| aTuO4

$1uraa

Magnetic Switch

1. PERFORM PULL-IN COIL OPEN CIRCUIT TEST

Using an ohmmeter, check that there is continuity be-
tween terminals 60 and C.

Hf there 15 no continurty, replace the magnetic switch

PERFORM HOLD-IN COIL OPEN CIRCUIT TESF

Using an chmmeter, check that thera is contimuaty be-
tween terminal 50 and the switch body

If there is no continuity, replace the maqnetic switch

ASSEMBLY OF STARTER
(See page ST-15)}

NOTE Use No 50 Denso grease to jubricate the bear-
ings and gears when assembling the starter

PLACE ARMATURE INTO FIELD FRAME

Apply grease to the armature bearings and insert the
armature inta the field frame

INSTALL BRUSH HOLDER AND BRUSHES
(2.0 KW TYPE]
ta} Place the brush holder on the armature shaft and

align the tab of the holder with the notch of the field
Frame

tb} Using a screwdriver, hold the brush spring hack, and
Install the brush into the brush holder Install the four
brushes

NOTE Make sure that the positive lead wires are not
grounded.

www crulsercult com
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STARTING SYSTEM — Starter ST-23

STU]

SToneg

35 aa
_ fee wt we

ies s igpes etef qe In, NR, .
Ve w yee

~

al ddbs

[2.5 kW TYPE]

(a) Place the brush holder on the armature shaft
{o) Using a screwdriver, hodd the brush spring back and

Install the brush inte the brush holder Install the four
brushes.

NOTE. Check that the postive lead wires are not
grounded

(tc) Install the end cover with the two screws

INSERT STEEL BALL INTO CLUTCH SHAFT HOLE

Apply grease to the ball and insert it into the clutch shaft
hole

[20 kW TYPE]
INSTALL IDLE GEAR, BEARING, PINION GEAR AND
RETURN SPRING TO STARTER HOUSING AND
MAGNETIC SWITCH ASSEMBLY

[2.5 kW TYPE]
INSTALL RETURN SPRING, STARTER HOUSING,
PLATE WASHER, IDLE GEAR AND BEARING TO
MAGNETIC SWITCH ASSEMBLY

www crulsercult com

@the_cruiser_cult



ST-24 STARTING SYSTEM — Starter

STOOBT

ST060
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5. INSTALL STARTER HOUSING
[2.0 kW TYPE]
Install the starter housing to the magnetic switch assem-
bly with the two screws

[2.5 kW TYPE]

Install the starter housing to the magnetic switch assem-
bly with the three screws

INSTALL FIELD FRAME WITH ARMATURE IN
MAGNETIC SWITCH
[2.0 KW TYPE]

(a) Place the O-ring on the field frame

(b} Align the bolt anchor of the field frame with the mark
on the magnetic switch assembly and insert the field
frame with lhe armature,

tc} Install the two bolts with the plate washers and O-
rings

(d} Connect the laad wire to the magnetic switch ter-
minal

www crulsercult com
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STAATING SYSTEM — Starter 5T-25

STOIAS

Sica ait

enc

4 ls

(2.5 kW TYPE]
{a} Place the felt seal on the armature shaft

(b} Place the lock plate on the magnetic switch

(e} Align the lock plate with the netch on the field frame
and insert the field frame with the armature

{a} Install the two through bolts wrth the plate washers
and Q-rings

fel Connect the lead wire to the magnetic switch ter-
minal

PERFORMANCE TEST OF STARTER

CAUTION: These tests must be performed within 3
to S seconds ta avaid burning cut the coil,

1 PERFORM PULL-IN TEST

fa) Disconnect the lead wire from terminal C

ib) Connect the battery te the magnetic switch as
shown Check that the plunger moves outward

IF the plunger does nol move, replace the magnetic switch

2. PERFORM HOLD-IN FEST

While connected as above with the plunger out, discon-
nect the negative lead from terminal C. Check that the
plunger remains aut.

lf the plunger returns inward, replace the magnet switch.

www crulsercult com
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ST-26 STARTING SYSTEM — Starter

3. INSPECT PLUNGER RETUAN

Discannect the negative lead from the switch body Check
that the plunger returns inward

If the plunger dees not return, replace the magnetic
swiich

Bit

4. PERFORM NO-LOAD PERFORMANCE TEST

a ae wee fal Connect the lead wire to terminal C
uo vé 1 vine eS lb) Connect the batlery and an ammeter to the starter as

on ig ~~ ia 27 shown.
So Nye ¢ (ce) Check that the starter rotates smoothiy and steadily
nee with the pinion moving out. Check that the ammeter

creo Y ay a reads the specified current.
[. J ihe | ‘ Specified current:me XAG) ! 2.0 kW type less than 120 A at 11.5 V

mB! ary or 2.5 kW type fess than 180 Aal110V

www crulsercult com
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STARTING SYSTEM — Starter Relay §1-27

LN, LS, LX

STUART

STARTER RELAY
LOCATION
LH 11 Under the instrument panel on the passenger

side

LF, LN. LS, LX. On the left fander apron in the engine
compartment.

LH 51,64, 74 Under the combination meter
L¥ Under (he instrument panel on the passenger side

INSPECTION OF STARTER RELAY

INSPECT STARTER RELAY

{a} Using an ohmmeter, check for continuity between
the following terminals

e@E- St Cantinuity

*©B— Mg No continuity

(b} Apply battery voltage between terminals E and St

*B—- Mg Continuity

If continuity 1s not as specrtied, replace the relay

www crulsercult com
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CHARGING SYSTEM
Page

PRECAUTIONS 2. oo ii cece etcetera ines CH-2

TROUBLESHOOTING... cca eee cece CH-2

CHARGING SYSTEM CIRCUIT .......:0) eee eee CH-3

ON-VEHICLE INSPECTION .. oo... carne eae eee CH-5

ALTERNATOA 2.0.0. ccc cece cere etna CH-8

ALTERNATOR REGULATOR .........0000--e- . CH-18

CHARGE LIGHT RELAY ......... 0000 ener CH-20
MAIN RELAY ..... cece c eee eee ce eee ... CH-20
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CH-2 CHARGING SYSTEM — Precautions Troubleshooting

PRECAUTIONS
1. Check that the battery cables 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 voltage insulation
Tasistance tester.

4. Never disconnect the battery when the engine is run-
fing.

TROUBLESHOOTING

ProCarManu
als.com

Preblem Possible cause Remedy Page

Charge light does Fuse blown Check fuses CH-3 4
net light with starter ® FuseA

switeh at "ON" and LF WIPER-GAUIGE

engine nat running LH11 findonesiat
TURE

LH1] fex Indonesia]
TURN-GAUGE

LHBY 61 71, LN, LX
\GN

LY METER

© Fuse 8
LH11 tIndanesial
LH51, G1. 71, LN, LS,
Lx, LY

CHARGE

@ Fuse C
ex LF

ENGINE
LF iG-TLIBN

light burned out Replace light

Wiring connection loose Tighten loose connections

Alternator regulator fauity Check regulator CH-26

Charge light relay faulty Check relay CH-18
IC regulator faulty Replace IC regulator CH-¢

Discharge warning Drive belt loose or worn Adjust or replace drive belt CH-5
light dogs not go Cut Battery cables loose, corroded or worn Repair or replace cables
with engine running
(battery requires Fuse blown Check fuse © CH-3

frequent recharging! ex LF ENGINE
LF IG-TURN

Main relay faulty (wo IC ragulator} Check main relay CH-20

Fusible [ink blown Replace fusibte link

Allernator reguiater, charge light relay, Check charging system CH-5
IC ragulatar or altarnator faully

Wiring, faulty Repair wiring www crulsercullt com
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CHARGING SYSTEM — Charging System Circurt CH-3

CHARGING SYSTEM CIRCUIT

w/o IC Regulater [LF, LH11 {Indonesia}, L¥]

Fusible
Link

Battery

Fusibla
Link

Starter Switch

A

AM

op.
iG

hy

—$—

Fuse‘ Fuse C

Battery

Fuse =Que
=4 ? q (LF, LI}
37 B i] ic

z nNFuse 4 © 2
LF WIPER-GALIGE gq =

104 is
LH TURN 104 E

| uy meter & FA
T eye CHARGE 5A 5 —ao | Fuse c & - 3 =

LH ENGINE 154 a Aa
LF IG-TURN 104 g Li=i— &
LY ENGINE 54 Pa ]

a
_ Alternator Regulatps Alternator LL

w/o IC Regulator [LH11 lex. Indonesia), LH51, 61, 714]

Starter Switch pe
AR E a Se, |

an = —f\—__4]
i 2

iFuse A ys Fuse (? Fuse
d 4 B 3c

T |2 B L ile) Bi
Fuse ALH1] TURN-GAUGE 10A 3 ° oh NN

LHB1, 1, 71 IE: x —
IGN F 5a, =

9 a |* FFFuse 8 a —
=e | LAT] CHARGE 54 2 ol baI LHB1, 61,71a CHARGE 7 544 = g 3

= EE ial
Fuse © "

LH11 ENGINE 104
LHS1, 61 71 Alternator Regulater Alternator

—L ENGINE 7 54 ate —L

www crulsercult dom
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CH-4 CHARGING SYSTEM — Charging System Circuit

CHARGING SYSTEM CIRCUIT (Cont'd)

w/o IC Regulater (LN, LS)

Starter Switch

“M IG, Ai
o

AM, 1G, ‘|o— ——p
£

a
4 Fuse CiGN'7 5A \ 2 etal S ENGINE
£ 75A 15A

Fusible a
Link = B L| iG 8

wua AN NMI
£ 1
2 | x

ae ° fer4,

| Battery 3 iH
T Trg t [ee -—er——_

Alternator Regulater Ajlernator

w/ IC Regulator [LX]

ProCarManu
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Starter Senlch

AM IGage
AM Ns

Fuse B Fuse CFuse A CHARGE § ENGINE
IGN 7 5A 75A 15a

Discharge I —
Warning +——Ligh 3 {

Fusible Link 5 r

Charge L

lught
an Relay
=

| Battary
os

T i
F \
E

Alternator
w IC Regulator — www crulsarcult com
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CHARGING SYSTEM — On-Vehicle Inspection CH-5

Upper
Level

CHO2ES

\

Alternator
Pulley

Water Pump Pulley

Co0s7

w/o IC Regulator

ON-VEHICLE INSPECTION
1. INSPECT BATTERY SPECIFIC GRAVITY

fal Check the specific gravily af 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 INX110, 120, 206, 125D38L)

ib} Check the electrolyte quantity of each cell
insufficient, refill with distilled (or purried) water

CHECK BATTERY TERMINALS, FUSIBLE LINKS AND
FUSES

fa) Check that the battery terminals are not lagse or cor-
roded

(b} Check the fusible link and fuses for cantinuity

INSPECT DRIVE BELT

Check the drive belt deflection by pressing on the belt at
the points indicated tn the figure with 10 kg [22 9 Ib, 98
N} of pressure
Drive belt deflection:

New belt 7 — 10 mm (0.28 — 0.39 in.)
Used belt 10 — 15 mm {0.39 — 0.59 in)

lf necessary, adjust the drive belt deflection

NOTE
® "New bait’ refers to a belt which has never been used.

® “Used belt’ refers to a belt which has been used on a
running engine for 5 minutes or more

VISUALLY CHECK ALTERNATOR WIRING AND
LISTEN FOR ABNORMAL NOISES

{a} Check that the wiring is in good condition
{b} Check that there are no abnormal noise from the

alternator while the angina is running.

INSPECT CHARGE LIGHT CIRCUIT

fa) Worm up the engine and then turn it off

{b} Turn off all accessories
{c} Turn the starter switch te "ON". Check that the

charge light ts lit

{cq} Start the engine. Check that the light goas out.
lf the light does not operate as described, troubleshoot
the charge hght circuit

www crulsercult com
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CH-6 CHARGING SYSTEM — On-Yehicle Inspection

6. INSPECT CHARGING CIRCUIT WITHOUT LOAD
NOTE If a battery/alternator tester is available, connect
the tester to the charging circurt as per the manufacturer’ s
Instructions

fa} If a tester 19 not available, connect 4 voltmeter and
ammeter to the charging cirewit as follows

® Disconnect the wire fram terminal B of the alterna-
tor and connact the wire to the negative terminal
of the ammeter

® Connect the test lead from the positive terminal of
the ammeter to terminal B af the alternator

® Connect the positwe lead of the voltmeter to ter-
minal B of the alternator.

® Ground the negative lead of the voltmeter

tb} Check the charging circurt as follows
With the engine running from idle to 2,000 rpm,
check the reading on the arometer and voltmeter

[w/o IC REGULATOR]
Standard amperage: Less than 104
Standard vaitage: 13.8 — 14.8V

ProCarManu
als.com

{f the reading 1 not within standard voltage, adjust the
reguiater or replace it

[w/ IG REGULATOR)
Standard amperage: Less than 104
Standard voltage: 13.8 — 14.4¥ (25°C or 77°F)
lf the valtage reading 1s more than standard voltage, re-
place the IC regulator

www crulsercult com
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CHARGING SYSTEM — On-Vehicle Inspection CH-7

Pa Terminat F

CHO

LHIG?

HUES

reco

1
@the_cruiser_cult

Mf the voltage reading is less than standard voltage, check
the IC regulator and alternator as fallows

® Remove the 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 voltmeter

lf the voltage reading 1s more than standard voltage, re-
place the IC regulator

If the voltage reading 1s less than standard voltage, check
the alternator.

CHECK CHARGING CIRCUIT WITH LOAD

fal With the engine running at 2,000 rpm, turn on the
high beam headlights and place the heater fan con-
tral switch at “HI"

(b} Check the reading on the ammeter

Standard amperage. More than 304

If the ammeter reading is less than 30A, repair the alterna-
tor. (See page CH-8}

NOTE If the battery Is fuily charged, the tncication will
sometimes be lass than 304,

www crulsercult com |
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CH-8 CHARGING SYSTEM — Alternator

ALTERNATOR

COMPONENTS

w/o IC Regulator (w/ Small Vacuum Purnp)
No 7 Felt Cover

Drive End

a Terminal Insulator

a —Rubbar Washer
Fant Insulator a =, Brush Holder and Brush"oe meBrush Holder Cover Wash wd , 7+_Noise SuppressionRa be ~ Condensor

Tat ewe2 Insulator
Insulator \ Se

Rater ae *
Space Ring _ : i In ( @ O-Ringde se

Rectifier End Frame or Pump

ProCarManu
als.com

Snap Ring Rectifier Holder
Stator Assembly

Feit Coverw/e IC Regulator (w/ Large Vacuum Pump) {
Drive End Frame Retainer

Fan Spacer Bearing
alPulley Collat __ ay

Terminal!
és rsulator af Insulator

asher — Rubber WasherBrush holder cay
Cover cat

Ez]Rectifier Holder Bale
Spey

Rotor insulator

Brush Holder and Brush
Noise Suppression
Condenser

Space Aing

Vacuum Pump

7

re is leat a =O 4 Collar www cruigercult com
Snap Rinpang Stator Assembly Rear End Cover =A

@ = Non-reusable part Rectfier End Frame

@the_cruiser_cult



ProCarManu
als.com

|
CHARGING SYSTEM — Alternator CH-9

COMPONENTS (Cont’d}

W/ IG Regulator

Feit Cover

Drive End Frame | Retainer
Spacer Collar | BearingPulley = Fan |

- 3 pe TT,vey (9)ie Hl ie we ifrO (ORO \
Co ES Ly = .——— Termunal Insulatori 4 A] oa er

a @! 5) : oe 9 == — Rubber Washer
Ne] = Brush Holder Cover

IC Regulator —-

NBrush Holder and Brush ——— fo Condensneression
f !

Stator Assembly an Rubber
Wiator 4P

ge EH!Space Ring | As
syaT

Falt

Rubber Cap
=Daoe Vacuum Pump

Insulator - ¢ O-Fing
| Collar

Rectifier Hoider
Snap Ring |

Rectifier End Frame
@ = Non-reusable part cuoose

DISASSEMBLY OF ALTERNATOR

1. REMOVE VACUUM PUMP
[w/ Small Vacuum Pump]
Remove the three bolts, vacuum pump and O-ring

THe o8o

[w/ Large Vacuum Pump!

Remove the three through bolts, vacuum pump and felt,

| www crulsercult com
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CH 10 CHARGING SYSTEM — Alternator

2, REMOVE BRUSH HOLDER COVER
[w/o KC Regulator]

Remove the two nuts, terminal insulator, rubber washer,
wire clamp, cover and Insulator washer,

CROIOD

[w/ IC Regulator]
‘WY Remove the two nuts, terminal insulator, rubber washer

eps OE,ane Pate ai and cover.
ft i. 5)

wy
oroe

cHED?O

3, [w/o IC REGULATOR]
REMOVE BRUSH HOLDER

(a) Disconnect the lead wire

{hb} Bemove the nut and brush holder.

eHo101

[w/ IG REGULATOR]
REMOVE BRUSH HOLDER AND IC REGULATOR
(a) Remove the screw and disconnect the blue lead wire
(b} Pull out the brush holder with the IC regulator fram

the rectifier holder

HUT TT

{fc} Remove the screw and disconnect the lead wire from
the brush holder

www crulsercult com
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CHARGING SYSTEM -- Alternator CH-41

{dq} Remove the two screws and separate the IC regulator
and brush holder

cHOCTS

4. REMOVE DRIVE END FRAME WITH ROTOR FROM
STATOR

fa) = [W/ Small Vacuum Pump]
Remove the three through bolts.
[w/ Large Vacuum Pump]
Remove the four through bolts

{b} Remeve the end frame with the retor |
NOTE If necessary, iightly tap the rotor shaft with a |
plastic-face harnmer

5. REMOVE PULLEY AND FAN

fal Mount the rotor m 4 soft jaw vise
{b) Remove the pulley nut, spring washer pulley and fan.

ProCarManu
als.com

6 REMOVE ROTOR

{a} Using 4 socket wrench and press, press out thé rotor,
spacer ring and collar

{h) Remove the snap ring from the rotor shaft

CHE 102

7, REMOVE STATOR WITH RECTIFIER HOLDER

_ oe fal [w/ IC Regulator]
Remove the two rubber caps |

{b} Remove the four nuts, two terminal insulators and
stator with the rectrtter helder

{fe} [w/o IC Regulator fw/ Small Vacuum Purnp!]
—_ Remove the rear end caver from the rectifier holder

{d} Remove the two msulators and two colldfaSdisangt com
rectifier halder studs

Hie 3
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CH-12 CHARGING SYSTEM — Alternator

8. UNSOLDER STATOR LEADS FROM RECTIFIER
HOLDER

Hold the rectifier terminal with needie-nose pliers and
unsolder the leads.

CAUTION: Protect the rectifiers from heat.

J INSPECTION OF ALTERNATOR
5 fl Rotor

1. INSPECT ROTOR FOR OPEN CIRCUIT

Using an chmmeter, check that there 1s continurty be-
tween the slip rings

Standard resistance:
w/o IC Regulator Approx, 4.0 {)
w/ IC Regulator Approx. 2.9 0

lf there is no continuity, replace the rotor.

2. INSPECT ROTOR FOR GHOUND

Using an ohmmeter, check that there is no continuity be-
twean the slip ring and rotor

If there ts continuity, replace the rotor

3. INSPECT SLIP RINGS

Check that tha shp rings are not rough or scored,
If necessary, replace the rotor

Stator

1. INSPECT STATOR FOR OPEN CIRCUIT

Using an ohmmeter, check that there Is continuity be-
tween the call leads

NOTE At this time, ihe meeting wires should be con-
nected with solder

if there is no continurty, replace the stater

2. INSPECT ROTOR FOR GROUND

Using an ohmmeter, check that there is no continurty be-
tween the coil leads and stater core

If there 15 continuity, replace the stator

www crulsercult com
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CHARGING SYSTEM — Alternator CH-13

Brush and Brush Holder

1, INSPECT BRUSH LENGTH

Using a scale, measure into the brush length
= Standard Jength: 20 mm (0.79 in.)

Minimums fength: 5.6 mm (0.217 in}

lf the Brush fength is less than minimum, replace the
brush

2. IP NECESSARY, REPLACE BRUSH

{a}

{b}
{ce}

Unsolder and remove the brush and spring

Insert the brush wire through the spring.

Install the brush in the brush holder.

ProCarManu
als.com

ic} Solder the wire to the brush holder at the standard
length \

Standard length: 20 mm (0.79 in.)

fe} Check that the brush moves smoothly in the brush
halder

{f} Cut off any excess wire

Bearing

1. INSPECT BEARING

Check the bearing fer roughness

If rough, replace the bearing

Ceaaivd

Retamer 2. IF NECESSARY, REPLACE BEARING
2 FelNo 1 Felt Cover No 2. att {a} Remove tha following parts

(tlh Three bolts
(2) No 2 felt cover iw/ Srnall vacuum pumpl

cdo105

(31
(4)

(5)

(é)

(7}

Falt tw/ Small vacuum pumpl
Retainer

Bearing www crulsercult com

No 1 falt cover

Felt
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CH-14 CHARGING SYSTEM — Alternator

LAO ILe

coca

{bo} Install the following parts.

(1) Falt

{2) No.7 felt cover

(3) Bearing
If necessary, lightly tap the bearing with a
plastic-face hammer

{4} Retainer

(65) Felt fw/ Small vacuum pump}
(6) No. 2 felt cover Ww/ Smail vacuum pump}
{7} Three bolts

ASSEMBLY OF ALTERNATOR

(See page CH-8)

1. SOLDER EACH STATOR LEAD TO RECTIFIER HOLGER

Hold the rectifier terminal with needle-nose pliers while
soidaring the leads.

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.

(b} Place the collars on the negative side studs.

(co) §=[w/o IC Regulater {w/ Large Vacuum Pump]
Place the rear end cover on the studs

{d} Install the rectrfier end frame on the rectifier holder,

(e) Check that the wires are not touching the case

{f} Place the two outer terminal insulators on the posi-
tive side studs.

(g} Install the lead wire of tha noise suppression con-
denser an the top positive side studs tw. Noise sup-
pression conderser)

th) Install the four nuts on the studs

ti) [w/ IG Regulator]
install the two rubber caps on the positive sidd/Gi Gilson com
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CHARGING SYSTEM — Alternator CH-15

3. INSTALL ROTOR

ProCarManu
als.com

con ire (a) Install the snap ring on roter shaft groove
Lord PSY

Wet Py {b) Install the space ring on the retor shaft.
LA Pas fa osPAR nt f a

i 7 i Rote *fo Sy hh AAS ss‘ 1 poh s, el \
i posfhe 1

ca '
4 :

“ c HUCgY

{ce} Using a press, press in the rotor.

i) I

cl Gis

(c} Install the spacer collar

|| a

CH1I0

4, INSTALL FAN AND PULLEY

(a) Mount the reter in a soft-jaw vise
{bo} Side the fan, pulley and spring washer onta the

shaft.

{ec} Install and torque tha pulley nut
Torque: 900 kg-cm [65 ft-lb, 88 Nem)

5. ASSEMBLE DRIVE END FRAME AND RECTIFIER END
a i FRAME

at \ pen {at Assemble the drive and frame and rectifier end
. framecMAs wy PCR {b) [w/ Small Vacuum Pump]

rape hee iD S aN Install the three through balts
/ iF a fi 1 — .oT a, [w/ Large Vacuum Pump]

cus Wy Fee, Install the four through balts. www crulsercult com
? ‘Al a i | — {c] Make sure the rotor rotates smoothly
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CH-16

ne ee

CHARGING SYSTEM — Alternator

6. [w/o IC REGULATOR]
INSTALL BRUSH HOLDER

(a) Install the brush holder with the nut
_ (bp) Connect the laad wire to terminal B

¢MUT

[w/ IC REGULATOR}
INSTALL BRUSH HOLDER AND IC REGULATOR

two screws

Crl0073

regulator with the screw

CROD72

screw

PHENT

7, INSTALL BRUSH HOLDER COVER
. [w/o IC Regulator]

ta} Place the insulator washer on terrmnal B.

SUCH

@the_cruiser_cult

ta} Install the IC regulator on the brush holder wrth the

(b} Connect the white lead wire to the terminal af the IC

{c}) Install the brush holder and blue lead wire with the

www crulsercult com
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CHARGING SYSTEM — Alternator CH-17
ProCarManu

als.com

chore

cCummnize

CHOBE

{5} Place the cover on the rectifier end frame.
{c) Place the terminal insulator and rubber washer on

terminal B

{d) Place the wire clamp on terminal E
{e) Install the two nuts

[w/ IC Regulator)

{a} Place the cover on the rectifier end frame
{b) Place the terminal insulator and rubber washer on

terminal B

{c} Install the two nuts

INSTALL VACUUM PUMP
[w/ Small Vacuum Pump]
(a) Place a new O-ring on the rectifier end frame
{b} Install the vacuum pump with the three bolts. Tarque

the belts.

Torque: 80 kg-em (69 in.-Ib, 7.8 N-m

[w/ Large Vacuum Purp]
{a} Place the felt on the rectifier and frame
{b) Install the vacuum pump with the three through

bolts Torque the bolts
Torque: 80 kg-cm (69 in.-lb, 7.8 N-m} !

www crulsercult com
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CH-18 CHARGING SYSTEM — Altemator Regulator

ALTERNATOR REGULATOR
INSPECTION OF ALTERNATOR REGULATOR

+. DISCONNECT REGULATOR CONNECTOR

2. REMOVE TWO MOUNTING BOLTS AND REGULATOR

3. INSPECT POINT SURFACES FOR BURN OR DAMAGE
If defective, replace the regulatar

4. MEASURE RESISTANCE BETWEEN TERMINALS

ta} Using an ohmmeter, measure the resistance between
terminals |G and F

Resistance (valtage regulator):
At rest 0 ft

Pulled in Approx. 11 2

tb} Using an ohmmeter, measure the resistance between
terminals L and E

Resistance (voltage relay):
Atrest O11
Pulled in Approx. 100 {2

{c} Using an ochmmeter, measure the resistance between
terminals 8 and E.

Resistance (voltage relay):
At rest infinity
Pulled in’ Approx. 100 ©

www crulsercult 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 &}

fel Using an ohmmeter, measure the resistance between
terminals MN and E

Resistance: Approx. 24 0

IF any of the above checks are not as specified, replace the
alternater regulator

ProCarManu
als.com

VOLTAGE ADJUSTMENT OF ALTERNATOR |
REGULATOR

1. TO ADJUST VOLTAGE REGULATOR, BEND |
REGULATOR ADJUSTING AAM

Regulating valtage: 13.8 - 14.8 ¥

2. TO ADJUST VOLTAGE RELAY, BEND RELAY
ADJUSTING ARM

Relay actuating voltage: 4.0 - 5.8 Vv

www crulsercult com

@the_cruiser_cult



CH-20 CHARGING SYSTEM — Charge Light Relay, Mam Relay

ANNI

ProCarManu
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CHARGE LIGHT RELAY
[w/ IC Regulator]

LOCATION LHD In the jeft cowl.
RHD In the right cowl,

INSPECTION OF CHARGE LIGHT RELAY
INSPECT CHARGE LIGHT RELAY

Apply battery voltage between terminals 1, 2 and 3.
#34

Battery positive (+) termmal to terminal 1 and 2
Battery negative (-] terminal te tarminal 3

Continuity

Battery positive {+} terminal to terminal 1
Battery negate (-} terminal to terminal 3

No continuity

If continuity is not as specified, replace the relay.

MAIN RELAY
[LH11 (ex. Indonesia), LH51, 61,
71, LX]

LOCATION
LH1% Under the instrument panei on the driver's side
LH51, 61,71 Under the instrument panel in the relay

box
LX In the sngine compartment relay box

INSPECTION OF MAIN RELAY
INSPECT MAIN RELAY

fa) Using an ahmmeter, check for continuity between
the following terminals

#143 Continuity
e2-.4 No continuity

www cru It

ib) Apply battery voltage betwean terminals 1 4 —ee
#264 Continuity

If cantinurty 1s not as specified, replace the rela
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BE-T

BODY ELECTRICAL
SYSTEM

TIMING BELT WARNING
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BE-2 BoOoY ELECTRICAL SYSTEM — Timing Belt Warning
ProCarManu

als.com

orocwo

BEOO21

TIMING BELT WARNING
iF TIMING BELT WARNING LIGHT LIGHTS

NOTE. The timing warning light wil come on every
400,600 km (60,000 miles}

REPLACE TIMING BELT (See page EM-20)

TURN OFF WARNING RESET SWITCH

{a} Remove the grammet from the speedometer
tb) Turn off the warning light by pushing the warning

reset switch

{c) Install the grammmet

IF REPLACING TIMING BELT BEFORE
WARNING LIGHT COMES ON

NOTE Be sure to reset the timing belt interval counter
back to the “O” position

REMOVE SPEEDOMETER FROM COMBINATION
METER

SET INTERVAL COUNTER
ILS]
ta} Remove the insterval counter with the total counter

{b} Remove the E-ring and total counter

NOTE: Do not touch the number wheels of the total
counter

tc} Set the interval caunter gear and interval switch as
shown

www crulsercult com
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BODY ELECTRICAL SYSTEM — Timing Belt ¥arning BE-3

BROS

OD ed

(d} Ahgn the claw of the total counter and bracket, and
assemble

fe) Attach the lurn gear and install the E-ring

[LH51, 61, 71, LN]
fa) Remove the interval counter assembly

(b) Set the number wheels sq all the numbers facing the
speedometer panel are at zero

{c} Install the interval counter assembly

(LF, LH11, LX, L¥]
{a} Loosen the mount screws and disconnect the interval

counter gear from the lurn gear

{b} Align the 0 of the intarval counter gear with the turn
gear as shown

{e]) Attach the interval counter gear to the tum gear and
tighten the mount balts

INSTALL SPEEDOMETER

START ENGINE AND CHECK THAT WARNING LIGHT
GOES OUT

If the timing belt warning light lights, turn off the warning
light.

CAUTION — If replacing the speedometer but not the
timing belt, set the new interval counter \ythea@aereit com
Position as the previous one.
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A-2 SERVICE SPECIFICATIONS — Engine Mechanical

ENGINE MECHANICAL

Specifications

Drive balt deflection with 10 kg ar 22 |b

Water pump - Alternator New balt 7 -10mm 028-032 in
Used belt 10 - 14 mm 039 - 055 in

Crankshaft - PS vane Purnp New belt 8 - 10 mm 031-039 in
Used belt 10 -— 14 mm 6.39 - O55 in,

Crankshaft - A.C compressor New Belt 13-17 mm O51 -067 mn.
Used Belt V7 - 23 mm 0687 - 0.91 in

Engine oil capacity Drain and refill
wo Oil filter change 46 Iters 51 USat 42 Imp.gt
w/ Oil filter change 5 6 liters 61 USqt 5 1 Impaqt
Dry fill 65 hters 69 USat 5.7 impat

Valve clearance at hot IN 025 mm 00098 in.
EX 036 mm 00142 in

Injection timmg

Plunger stroke atO’TDe OL 094 - 106 mm 00376 - 00417 in
iy fou? AL DIESEL. ‘Fh - Fh 2Lwio ACSD 106-122 mm 00417 — 00480 in

w: ACSD 082-0958 mm 00323 -— 00386 in.

q 2L-T 075 —087 mm 00295 ~ 60343 in
YY Injection order 1-3-4-2
g Idle speed MT lex LX} 700 rpm
fa M‘T (OO & AT 800 rpm
= Maximum speed L, 2L fex LS Hong Kong & 4,900 rpm
re Singapors, Australia LY & LNS6), 2L-T
g 2L 4,8 Hong Kong & Singapore, | 4,500 rpm
Oo Australia LY & LN56)
o Compression pressure at 250 rpm STO L, 2L-T '300 tgrem? 427 psi 2,942 kPa

2b 32.0 kg/em* 455 psi 3,138 kPa
Limit 20.0 kgrern? 284 psi 1,961 kPa

Prassure differance between each cylinder tess than 5 G kgcm? (71 psi, 490 kPal

Tirning belt ! Frea length 297 -407 mm 1,563 — 1,602 m
tension spring Installed tension at 52 mm 40 kg 63 |b 39N

(206 in]

Cyblnder head Cylinder block surface warpage
Limit 0.2 mm ode in

Intake manifold surface warpage
Limit Q®2mm 6008 in

Exhaust manifold surface warpage
Limit o2 mm 0.008 in

Valve seat Refacing angle 30°, 45" 65°
Contacting angle | 45°

Contacting width »12— 16mm 0047 - 0062 in

Valve guide Inner clameter 851-853 mm 0.3350 - G3356 in
Outer diameter STD typs 14028 - 14041 mm 05523 — 05528 in

www crulsercult com
O/S type 0.05 14078 - 14091 mm 05643-0905 ——
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SERVICE SPECIFICATIONS — Engine Mechanical AJ

Specifications (Cont'd)

Valve Valve overall length sTo IN 12295 mm 484065 in

EX 12275 mm 48327 in

Limut IN 12245 mm 48209 In
EX 122 25 mm 48130 in

Valve face angle 445°

Stem diameter iN $473 — 8489 mm 03336 — 0.3342 in ;

EX 8454 —- 8470 mm 03328 - G3335 in

Stem clearance STD IN 0021 —- 0057 mm 00008 — 00022 in
Ex 00460 — 0076 mm 00016 — 0.0030 In

Litnit IN 010 mm 0.0039 in. |
EX 012 mm 00047 In ‘

Valve head margin thickness |
Linnit IN O93 mm 0035 in

EX | 10mm 0039 in

Valve spring Frae length 47 38 mm 19890 in
Installed tension

at 39 3 mm (1.547 in} 292 kg 64 4 Ib 296 N

Ee Squarengss Limit 26 mm 0079 in

8 Valve rocker Racker arm inside STD 18600-18521 mm 07283 — 0.7292 in.
a arm and shaft diameter

© Shaft diameter STD 18464-18483 mm 07269 - 0.7277 in
5 Arm to shaft oil clearance STD 0.017 — 0.087 mm OO00? — 0.0022 in

= Larnit 01 mm 6004 in |

ey Camshaft Thrust clearance STD 0.065 — 0.165 mm 00022 — 0.0061 in
4 Limit 03 mm OO12 in
a Journal oil clearance sTD 0.022 — 0.074 mm 00009 — 04029 in.

Lamit O17 mm 0004 in
Journal diameter STB 34969 —34985 mm 13767 — 1.3774 in

Journal finished diameter

U/S 0125 34844-34660 mm 13718 — 1.3724 in

US 0250 34719 — 34735 mm 13669 ~ 13675 in

Circle runout Limit o1 mm 0639 in
Cam lobe height Limit

IN L, 2b 4676 mim 18409 in

2L-T 4629 mm 1 8224 in.

EX 4725 mm 18602 in

Combustion Protrution 0.01 —0.97 mm 00004 — 0.0028 in

chamber Combustion chamber shim thickness 0.05 mm 00020 in
010mm 00039 in.

015 mm 00089 in

; 020 mm 00079 In

www crulsercult com
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Ad SERVICE SPECIFICATIONS — Engine Mechanical

OO

Specifications {Cont'd}

Cylinder block Warpage Limit 02mm 0008 in
and cylinder Cylinder bora

STD sized piston STB L 90,000 - 30030 mm 35433 - 35445 in
2L, 2L-T $2000 + 92030mm 36220-36232 in

Lirmt L 90.23 mm 36524 in

2L, 2L-T 9223 mm 36311 in

O/S sized pistan Sm L 90500-90530 mm 35630 - 35642 in
2b, 2L-T 92500-92530 mm 36417 — 36429 in

bimit Lb 9073 mm 35720 m
2L, 2L-F 9273 mm 3 6508 in

Piston and Piston diameter

piston ring STD sized piston L 89955 - 89986 mm 3.6415 - 35427 in
2L, 2L-T 91.940 -91970mm 36197 ~ 3.6209 in

0/5 sized piston L 90455-30465 mm 3.5612 — 3.6624 in
2L, 2L-T 92440-32470 mm 36394 - 3.6406 in

Piston to cylinder clearance

STD L 0035 - 0055 mm 0.0014 — 00022 in

iS ZL, 2L-F 0.060 — 0.070 mm 06020 - 60626 in
iS Limit 014mm 0.0055 in
kn Piston ring land to piston ring clearance
Ics No 1 ring L 0010 —08055 mm 00004 — 0.0022 in
ie 2L,2L-T |G020-0085 mm 00008-00026 mn
c No 2 ring 0040 —0100 mm o00t6 — 0.0039 in
i Oll ring 0030-90670 mm 00012 — 00028 in,
5 Piston ring end gap
Pp No 1 ring $Tp Lb 030-057 mm 00118 — 00224 in
oa aL, 2L-T 035 -~062 mm 0.0138 — 00244 in

Maximum 130 mm 0051 in

No 2 ring sTo L 020 -052 mm 00079 — 00208 in
2L, 2L-T 020-047 mm G0079 - 00185 m

Maximum L 1.12 mm 0 044 in
aL, 2L-T 1.07 mm 0042 in.

Oil ring (Side rail} STD G20 -O52 mm 0.0079 — 00205 in

Maximum 1.12 mm 0044 in

Piston pin installing temperature 60 ~ 70°C 140 - 159 °F

Cannecting rod =| Thrust clearance sTD 008 -020 mm 00031 - 00079 in
| irnat o23 mm 0012 In

Pin te bushing ail clearance

5TD 0004-0012 mm 60602 - 06005 in

Limit 3.05 mm 00020 in

Rod band [per 100 mm (394 in]
Limit O05 mm 090020 in.

Rod twist [per 100 mm {3 24 in}l
Lirnit 015 mm 00059 in

www crulsercult com
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SERVICE SPECIFICATIONS — Engine Mechanical A-5

Specifications (Cont'd)

Crankshaft Thrust clearance STD 0.04 —-025 mm 0.0016 — 60098 In
Linnit 0.3 mm 0012 In

Thrust washer thickness

STD size 2430 - 2480 mm O 0957 — 00976 in

O'S 0125 2493 — 2543 mm 00981 — 01007 in
o/S 0250 2556 - 2605 mm 0190G6 — 01026 in

Main journal ol clearance

STB 0034 — 0065 mm 00013 — 0.0026 in

Limit o1 mm 0004 in
Main journal diameter

STD 61985 - 62000 mm 24403 - 24408 in
Main journal finished diameter

U/S 025 61736-61750 mm 24305 - 24311 in

U's G50 61386 —-61500 mm 24167 - 24213in

Crank pin ail clearance

STD 0036 - 0064 mm 6.0614 - 90025 in

Lirrat o1mm 0.004 in
Crank pn diameter STD L, 2b 62988 —53000mm 20861 — 20866 in

2L-T 64988 —56000mm 21649 — 21644 in
Crank pin finished diameter

WS 025 L. 4b 62738 -—-52750mm 20763 — 20768 in
2L-T 54738 —54750mm 21580 — 2 1555 in

U/S O40 L, 4b §2488 —52600 mm 20665 — 20669 in
2L-T 54.498 — 64500 mm 214682 — 2 1457 in

Cirele runout Limit 01 rm 0039 in.
Taper and out-of-raund

Mam Journal and crank pin

Lumut 002 mm 0 6068 in

Torque Specifications

Part tightend kg-cm ft-lb Nm

Ne 2 idler pulley x Ol pursp body 400 29 3a

Injectan pump dove pulley x Drive shaft 650 A? 64

Camshaft timing pulley x Camshaft 1,000 72 98
No. 1 idler puilay x Oil pump body 195 14 149
Glow plug x Cylinder head 130 a 13
Crankshait pulley x Crankshaft 1,400 101 137
Camshaft bearing cap x Cylinder head y9S 14 1a
Valve royher suppull « Cylinder head 195 14 19

Cylinder head x Cylinder block 1,200 o? 118

Camshaft oil seal retainer x Cylinder head 185 13 18

Exhaust manifold x Cylinder head L, 2b 400 29 33

2L-T 530 38 2

Exhaust manifold » Insulator 120 g 12

Water outlet housing x Cytnder head 195 14 18

Intake manifold x Cylinder head 240 7 24
RH engine hanger x Cylinder head 380 27 ay

www crulsercult com
Connecting red cap x Connecting rod 6Oo 43
Main bearing cap x Cytinder block 1,050 76 a) =“
th! Check Valve x Cylinder black 260 19
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4-6 SERVICE SPECIFICATIONS — Engine Mechanical, Fuel System

Tightening Torque (Cont'd)

Tightening part kg-em ft-lb Nem

Rear oi seal retamer x Cylinder black 130 3 13
Rear and plate x Cylindar block 120 EJ 12
Water pump x Gil pump badly 185 14 19

Water outlet x Water outlat housing 145 14 19
Ol pump body x Cylindar block 195 14 19

Oil pump body x Injection pump 2108 15 21 '
Oy pan x Cytinder block Balt ao 69 in-lb 8

Nut 175 13 17

Cll cooler x Od filter bracket 145 16 14
Ol filer bracket x Cylinder block Bolt 195 14 19

Nut 210 18 21

Relet valve plug x Chil filter bracket 370 27 36
O4 pan drain plug 400 23 39
Ingection nozzle x Cylinder head 700 51 69
Nozzle leakage pipe x Injection nozzle 500 a7 4g

Injection pipe x Injection nozzle and pump 250 18 26
Fuel outlet pipe x Inaction pump 230 VF 23 '

= Fual inlat pipe x Injeclon pump 236 17 24

2FUEL SYSTEM
>

g Fuel heater Resistance at 20°C (68°F) | Approx 0.74 + 0.29 1
a inyactipn nozzle Nozzle type (Stamped on nozzle

QO assembly?
Oo L ND-DN45DND90

oul 2L, 2L-T
fax LS Hong Keng & Singaporal ND-DN4SDND133

2L (LS Hong Kong & Singapore) ND-DN4S0ND139

Nozzle opening pressure

Inspection

Reused nozzle

L, 2L fax LS Hong Kong & Smyapore}, | 109 - 125 kgrem'

2L-T {1,493 -— 1,778 ps. 10.297 - 12 258 kPa}
2L (LS Hong Kong & Singapore) 145 - 168 kg em’

(2,062 — 2389 ps: 14220 - 16,475 kPap

New nozzle

L, 2L tex LS Hong Kong & Singapore), | 115 — 125 kgrcm’
2L-T {1,636 — 1778 ps, 11278 — 12,268 kPal
2L (LS Hong Kong & Singapore) 160 — 168 kg"cm?

(2,276 — 2,999 ps, 15,691 — 15,475 kPal

Adjustment

L, 2L tex. LS Heng Kong & Singaporel, | 110 - 125 kg/cm‘

aL-T (1,565 — 1,778 ps, 10,787 — 12,258 kPa}
2L (LS Hong Kong & Singapore! 160 - 168 kg‘em‘

(2,278 — 2,289 pa, 15,691 — 16,498 ppgpsercult com
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SERVICE SPECIFICATIONS — Fuel System A-7F

FUEL SYSTEM (Cont'd)

Injection nozzle
(Cont'd

Adjusting shim thicknass

2L [LS Hong Kong & ———__l_ _|
Singapore?

L, 2L tex LS Hong Kong - - -
& Singapore), 2L-T

Injection pump | Direction of rotation
Cam Itt of face carnplate

Injection arder
Adjusting lavar moving angle

L

2L ArT & LX7O
2L M‘T & LX71 lex LS Hong Kong

& Singapore)
LS Hong Kong & Singapore

Roller height variation

Plunger spring squarenass = Limit

Pickup sensor resistance
Governor shaft protruson

Flyweight holder thrust clearance
Plunger spring shim thickness

Plunger adjusting shim thickness

L, @L-T
2

070 mm 00276 in
O75 mm 00295 tn
026 mm 00315 in
O85 mm 00335 in
6430 mm 00354 in

035 mm 00374 in
700 mm 00394 in
105 mm 00413 nm

110 min 06433 in
115 mm 06483 in
120 mm 00472 m.
125 mm 00492 in
130mm 60512 in

135 mm 00531 in
140 mm OO551 in
4145 mm 60571in

150 mm 005917 in
155 mm 00619 in
160 mm 0 6630 in

165 mm OO650 tn
1 70mm 00669 in
175 rom 0 O689 In
1 80 mm 00709 in
185 mm 00728 m
199 mm 00748 in

185 mm GO O768 in

Clockwise a8 seen from drive side
22mm oa15m
24 mm 0098 in
1-3-4—2 (A-B-C-D)

30 — 36°
41 = 51°

43 - 49°

40 - 46"
O02 mm 0 0008 in
20mm 0078 in
600 — 8000
19-20mm 0039 - 0079 In
015-035 mm 00053 — 10138 in
o5 mm 0020 in,
6.8 mm 0031 in
10mm 0033 in
12 mm OO047 in
15 mm O O57 in

13mm GQ?T in
20mm O07 in

13mm GO75 in

20 mrmi OO79 in
21mm 0033 in
22mm OG87 in

23mm OO81 in
WA Crs orcult. c.
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A-3 SERVICE SPECIFICATIONS — Fue! System

FUEL SYSTEM (Cont'd)

purnp taster

Injection pipe

Fuel temperatura

Test nozzle opening pressure

Outer chameter

Inner diameter

Length

Minimum bending radius.

Fual feeding prassure

Fuel cut solenoid voltage

Injection pump Plungar adjusting shim thickness (Cont'd) 24mm 0.094 im
{Cont'd 26mm 0.098 in

26 mm 0.102 in

27mm 0106 in,

28mm 0116 m
23 mm o114in

Governor qaar adjusting washer thickness 1.05 mm 00413 m
125 mm 0.0492 in
145 mm OO571 in

165 mm 00650 in,
185 mm 00728 In

Governor sleeve plug head thickness 33 mm 0130 in
34mm 0734 in

3.5 mm 0138 in

36mm 0.142 in

27 mm 0 146 in,
38mm 09150 m

¢ 39 mm G 154 in

3) 40mm 0167 in

injection pipe Overall langth 477 - 483 mm 188 -1201n
% Outside diarneter 6 mm O2 in
¢ insida diameter 22mm 0.09 in

—

niection Pump Adjustment and Test
g T

Ol] Preparations of Test nozzle typa BN125D12
145 — 155 kg/em?
{2,062 — 2,205 psi, 14.220 — 16,200 kPa}
6.0 mm 6 238 in

20 mm 0.079 in

840 mm 33.07 mn.
More than 2& mm (0 98 int
40 -— 45°C 104 - 113°F

02 kg’emé 28 psi 20 kPa
6v

Pump inner
prassure

Item Pump =o rpm Inner pressura = kg/cm*ips: kPa}

" 1$ Hong Kong 400 72-28 (31 — 40, 216 — 275)
aL & Singapore 1,850 58-64 (62 - 91,569 — 628}

LN56 & LY | 400 22-28 (81-40, 216 - 275)
Australia 2,000 62-68 (ge - 97, 608 - 657} |

400 22-28 (31-46, 218 - 275)
Others

| 2,200 67-73 (#5 — 104 657 - 716}

www crulsercult com
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SERVICE SPECIFICATIONS — Fuel System Ad

Injection Pump Adjustment and Test (Cont'd)

Overflow |ltem Pump rom Overflow volume
valume cefmin fou. in min}

LSH KaL aati 1,850 330 ~ 750 {201-45 9)

LY 4 LNBBereta 2,000 350 ~ 770 {214-470}
Others 2,200 370 - B00 i226 - 48 8)

Automate ltern Pump rpm Piston aicoke

800 08-16 (0031 — 0063)
L 1,200 24-32 (0094 - 0126)

2,000 56-64 (0220 - 0252)
Lf 2,800 - (636-716 {0 2504 — 02819}

800 T “90-28 (0079 - 6110)
Lx 1,200 36-44 fo142- 0.173) |

2,000 68-76 _ (0268 - 0295)

2,300 78-484 (0299 - 0331)
B00 08-16 (0631 - 6063)

Pace eee 1,200 24-32 0094 - 0128)
aL 1750 | 4 BB ~ 535 (0.1791 — 02106}

INE6 & LY B00 08-16 0031-0063} |
Australis 1,200 24-32 {0094 - 0126)

1,900 | 52-60 {0 205 — 0 236)

800 08-16 0.031 — 0063)
othe 1,200 24~-32 foo94 —- 0126)

6 2,000 86-64 {0.220 - 0 252)
2,300 636~ 716 (0 2504 — 02819)

800 19-27 (0.075 - 0 106}
oUt 1,200 33-41 (0.130 — 0181}

2,000 81-69 (0.240 — 0272}
2,300 | 676-758 102661 - 02984)

Full-load No ofAdjusting Pump Injection volume
mipction tem lever angle rpm Mirches ee [cu In|

L Plus 90 — 19.0°| 1,200 200 754 — 7.86 {0.46 ~ 048)

a Rang & Singapore Pius 23.6 32.5" 1,200] 200 _| 9.34 - 966 (087 ~ 089) |
LS Hong Kong Plus 20 § — 30.5°) 1,200 200 924-956 056-058)

| . |&Singapore | - __|
2L-T Plus 235 — 345°| 1,200 200 10.4 - 1360 (063 — 083)

www crulsercult com
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4-10 SERVICE SPECIFICATIONS — Fuel System

Injection Pump Adjustment and Test (Cont'd)

N t | 1seed ltern lever ar e i _ p measuring vonime ; Remarks
stroke ce iu in

2.450 | 200 | ata 57) | Adust

L Plus 90-190 | 2,250 200 eae - on Check
2,700 200 | Hse he 13 Check

. “| . 38-54 .
2,450 200 jo2a - aaa), Adust

ex LS Hong Kong | ays 235 - 335° 68-380& Singapore us 2,250 200 fo41 — 049) 7 Check

2,700] 200 bess Men'S | Check
ab , 38+54

2,250 200 (023 ~ 033 |_ Adjust

LS Hong Kong - 2 74-86& Singapore Plus 2065 = 304 2 000 200 1045 — 052) Check

2500 200 | Less than S| check

E 2,450 200 (020 7 bay Adjust
\ .

3 at * Plus 235-335" 2,250| 200 | igh} —gen| Check
w a Less than 1 3
a] 2,700 | 206 Check= ; ; (0.08) |

= Acustung INo of Injection VanaiionPump |= Injection Item lever measuring) vdlume lant Remarks
5 yolume angle ‘PM strakes ce leu int | ce (cu in]

7FR4— 7 86 a4 Basic full-logel
2 1200 | 200 | (as ~048)|_ 4002) | macton volume
o 100 200 82-129 o8 Volume during

L (060-073) to O5]) starting
Pius i a70-96 G5 _
so-190' | 350 | 200 | ag-o5m] (Gos

63-73 Os .
500 © 200 038-045)! 03) | _

665-74 |) O5 _
2100 200 | 40~045)| oa) !

934-966 0o4 Basig fult-load
1200 200 (o57-0489) (002) iMjection volurnie

86-124 OB Volume during
a. | LNG & LY Plus 150 200 (0952-076) (O05) | starting

Austraha 2344 935 500 200 oa = ean G02) _

78-87 O5 _
; 2,000 | 200 ias—ossi| (003)

* Apply 048 kg-cm’ | 8 ps, 47 kPa) Pressure

www crulsercult com
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SERVICE SPECIFICATIONS — Fuel System A-11

Injection Pump Adjustment and Test {Cont'd}

| Adjusting Pum No. of Injectan Vanation |
Injection volume ltem lever rom ? measuring volume hirrit Remarks
(cont'd) angle p strokes ec fou in} [ee feu in]

924-966 o4 Basic full-load
1,200 200 (O56 — O58) {9.02} | injection volume

66-104 o8 Volume during
LS Hong Kong Plus 100; 200 | igao-063) | 1005) | starting
& Singapore 205 - 305° 76—5.6 05

500 200 | iag—052) | 10.03) 7
81-90 Os

7 | W850 200 | o4g-058) | os) |
634-966 o4 Basic tull-load

i 200 200 (a 57 = 0.59) {0 02} Injecton volume
M/T, ex LS 100200 &6- 124 0g Volume during

- Hong Kong, (052-076) (0 O5) atarting
2 Singapore & Plus 72-82 O&8 .

Austria (LN |238—s38" 500] 209 | (44-050) | (003)
56 &L ~ | rn —_*76-85 O8

2,100) 200 | 946-052) i003) -
77-103 O5&

350/200 47-063) | (003) =
934-966 0.4 Basle full-load

1,200 200 (057-059) (0 o2} Inegtian volume |
86-124 o8 Volume during

AIT ALK Plus 100 200 _
8x LS Hong Kong|23 5 - 335° — 27h a sarin |
& Singapore 7 =neon 500} 200° jo44-050) (os | 7 |

76-85 O&
2,100 200 ig46—052) i003) =
"I 200 10 04 ~ 10.36 o4 Basic full laad

1,200 _ 061-0 63) (0 02h __| Injection votume
102~136 O8 Volume during

ot Plus 100) 200 | io82-083) (0.05) | starting
236-335" |=, 300 73-81 05

500 (0.45 - 649) (8 03} 7

"4h 1060-112 O5
ae [2100| 7° | 61-068) | os _ |

ened Purp spr No of measuring strokes nection woume
Imectian

volume 1,200 200 79-87 (048 - 6.53)
(2L-T only)

2st ansator Pump rpm No, of measuring strokes injection volume
Geractenste 1,200 200 B3-91 (051 - 056)

No of .Pump Pressure Injection volume Hystarises
pest measuringBoost rpm kg'cm? (psi, KPa} strokes ce {cu in} co [cu in}

compensator =| 1,200 | 088 1125, 86} 200 768 - 906 (046 - 055) | =-

pects 11,200 | 061 (8 7, 60) 200 99 — 105 (060 — 0.64) | Less then 06 10.04)
{2L-T only) 1,200 034 i4 8, 33) 200 96-102 (059 - 062) | -

1,200 014120, 14) 200 83- 91 (051-056) | Less than 0.3 (0 02)
1,200 ie] (0, OF 200 7A8- 87 (048 - 053) _ i

| Apply 048 kg’em? ig g ps; 47 kpal Pressure
Apply 004 kgem (9.57 psi, 39 kpal pressure

www crulsercult com
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rr

AZ SERVICE SPECIFICATIONS — Fuel System, Cooling System |

Injection Pump Adjustment and Test {Cont'd)
! | No ofLoad sensing Item Pump rpm | measuring meet en | Remarks

timer strokes " |
L 1,200 200 F , Set

[-: ull injection volume et ta starting
at 1,200 200 minus 1.4 (O08) + 04 (0.02) | point
2L-T 1,750 200
L 1,200 206 26-390 i016 - 0.18)
Al 1,200 200 62-66 (038-040) | poen* oname
2L-T 1,750 200 73-77 io45 - O47) _|

; Item Pump rpm Tuner piston fluctuation Remarks
L wio HAC 1,200 12-16 (0047 ~ 0063)
2L | w HAC 1,200 0.8 - 1.2 10.031 — 0047) Check
2L-T 1,760 12-16 {0047 ~ 0063)

T No. of injection Variation
Idle speed tem Achustng Fump measuring ; volume lirmut Ramarks

angle | rp strokes ce (cy in} ce (cu in)
11-2.3

L Mine 3500 200 | (07 - 0.13) * Aduust
14.0 ~ 240° Less thand 35 526 | 200 tooo} - Check

o 13-23 0.34 :
g mart, ox x. | Notas 350, 200 |ipos-oia| too2t) | Adiust

Bn |
‘ 126-225" Lass thanO3

a 525 200 1002} - Check
La) _2L A=1.3- 23 034
= 400 | 200 | Gog—oia}! (oo21 Adjust
ey Minus Aadd 0 36

Ss) AIT & LX Mee age | 278 | 200 0022) - Check
i A subtract

oO 475 | 200 O7-17 - Check
(0.04 - 0.10)
A=14-24 934

400 | 200 | gos—o15)! (0021) Adust |
375 | 200 | *adde 36 - Check

(0.021
3L-T Minus

135-21 6° A subtract
525 200 OT-17 - Check

(904-0 10)
Less than 0 4| 650 260 (902) Chack

COOLING SYSTEM

Coolant capacity (w/ Heater} LF, LH, LN 10.6 Irters 112US qt 94lmp qt
LS 8 8 Itars 93 US qt 7.7 Imp gt
LX 90 liters $5 US at 80 imp gt
LY 9.7 liters 13S gt 85 lmp at

Th Valve opening temperatura 86 - 90°C 187 — 194°F
ermostat Valve lift at 100°C (212°F) More than & mm (0.31 in}

| Rehef valve opening pressure = STD O75 — 1.05 kg/cm?
Rachator 1107 — 149 ps, 74 — 103 kPa} = wwwcrursefcult com

; Lormit 0.6 kg’em! 85 psi a
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SERVICE SPECIFICATIONS — Lubrication System, Starting System A-13

LUBRICATION SYSTEM

Ol Pressure at idle More than 03 kg, cm? [43 psi, 29 kPab

at 3000 rpm 25-60 kg'cm’

(36 — 85 ps, 245 — 588 kPa}

CH purnp Bady clearance STD 006-015 mm 00024 — 00059 in

Lirnit 020 mm 00675 in
Tip clearance 5TD 015-0621 mn 00059 — 00083 in

Lirnit 030 mm 001180
Side clearance STD 003 — 0.08 mm 00012 = 90035 in

Lima 015 mm 00059 in

STARTING SYSTEM

Pre-heating Light lighting time

systent Super glow type
at 20°C (68°F) L, 2b Approx 2 seconds

2L-T Approx 15 seconds

Variable delay type

al 20°C [6B°F} 8 — 18 seconds

Fixed delay lype

at minus 25 — 60°C (minus 13 — 140°F}] 200 — 20.5 seconds

Starter Rated voltage and output power 12V¥ 20 kW 12V 2 okWw
No-load characteristic Ampere

rpm

Brush langth sTo

Limit

Spong imstalled load

Comimutator

Diameter STO
Limit

Undercut depth STO

Limit

Circle runout Limit

Less than #204 at115¥

Mora than 4,000 rpm

1609-155 mm

(0651-04616 in}
94mm O2374 in

27 -33kg

{60 — 73 Ih,
26 - 32 N)

35mm 138m

34 mm 1 34 in

07 -O3mm

{0028 - 0035 in}
92mm OOO8 in

005 mm 00020 in

Loss than 1604 at 17 OV

Mere than 3.500 ram

405 - 210mm

(0807 — 0827 in]
120 mm O5121in

32-40kg

{71-88 Ib
31 - 39 N)

36 mm 142 in

35 mm 138 in

OF -G3 mm

1028 — 96365 in}

02mm 0 008 in.

06s mm 06026 in

www crulsercult com
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A-14 SERVICE SPECIFICATIONS — Charging System

CHARGING SYSTEM

Battary spacitic gravity when fullay charged at 20°C (68°F !
ex NX110, 120, 200, 125038. |1 25 —- 127

NX 110, 120, 200, 125D38L 127-129

Alternatar Rated output T2V4G4, 12V454, T2V50A, 12V85A, 12V60A4

Rotor cod resistance w/o IC regulator | Approx 40 0

w IC regulator | Approx. 29 £3

Brush length 5TD 20 mm O79 in

Limit 55mm O217 mn

Alternator Regulator voltage wo IC regulator ; 139 - T48V
regutator w/ IC regulator | 138 - 144 V

www crulsercult com
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TOYOTA L, 2L ENGINE
REPAIR MANUAL
FOR 2L-T ENGINE

DESTINATIONS
NOTE: The following sections contain only
the points which differ from the previous sec-
tions of this manual.

ProCarManu
als.com

ENGINE MECHANICAL [aa
FUEL SYSTEM Mia

SERVICE SPECIFICATION (For 2L-T Engine) EE

www crulsercult com
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EM-1

ENGINE MECHANICAL
Page

TURBOCHARGER DIAGNOSIS ...........00.00, EM-2

TURBOCHARGER ELECTRICAL SYSTEM
DIAGNOSIS 2.0.0... cic e ete e erence eee EM-4

TURBOCHARGER wi.cii eee cece ee eee eens EM-5

www crulsercult com
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EM-2 ENGINE MECHANICAL — Turbocharger Diagnosis

TURBOCHARGER DIAGNOSIS

NOTE:

INSUFFICIENT ACCELERATION, LACK OF POWER OR
EXCESSIVE FUEL CONSUMPTION

injection timing, ete.
Before troubleshaoting the turbocharger, first check the valve clearance,

(Possible Cause) {Check Procedure and Correctian Methad)

INSUFFICIENT TURBOCHARGING
PRESSURE

Check turbocharging pressure [See page EM-6).
lf not within the standard shown below,
begin diagnosis from ttern 2.
Standard pressure: 0.41 — 0.54 kg/cm?

(5.8 — 7.7 psi, 40 — 53 kPa}

2. RESTRICTED INTAKE AIR SYSTEM —| Check intake air system, and repair or
replace parts as necessary (See page EM-8} |

5 3. LEAK IN INTAKE AIR SYSTEM [7 Check intake air system, and repair or
o replace parts as necessary. {See page EM-6)
7)

q 4. RESTRICTED EXHAUST SYSTEM [4 Check exhaust system, and repair or replace
= . parts as necessary, (See page EM-6)

~

Os. LEAK IN EXHAUST SYSTEM H Check exhaust system, and repair or replace
& parts as necessary. (See page EM-6)

6. ERRATIC TURBOCHARGER OPERATION H Check rotation of impeller wheel. If tt does not turn
or turns with heavy drag. replace the turbocharger
assembly

Check axial play of bearing shaft If not within limits,
replace the turbocharger assembly

Standard clearance: 9.13 mm (0.0051 in.) or less

www crulsercult com
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ENGINE MECHANICAL — Turbocharger Diagnosis EM-3

ABNORMAL NOISE

{Possible Cause} (Check Procedure and Correction Method)

t. TURBO INSULATOR RESONANCE [| Check for icose, improperly installed or deformed
insulator mount bolts, and rapair or replace

las necessary

2. EXHAUST PIPE LEAKING OR
VIBRATING

-

Check of deformed exhaust pipe, loose mount blots
or damaged gasket, and repar or replace as neces-
sary

3. ERRATIC TURBOCHARGER OPERATION [— Refer to item & of insufficient acceleration,
lack of power or axcessive fuel consumption.

EXCESSIVE OIL CONSUMPTION GR WHITE EXHAUST

(Possible Cause) (Check Procedure and Correctian Method!

f FAULTY TURBOCHAAGER SEAL f

[— Check for ol leakage in exhaust system.
® Remove the turbine elbow fram the turbocharger

and check for excessive carbon deposits on the
turbine wheel. Excessive carbon deposits would
indicate a faulty turbocharger

Check for ail leakage in intake air system,
® Check for axial play in impeller wheel, and replace

the turbocharger if necessary
(See page EM-10}

CAUTION: There is some oil mist from the
PCV in the blow by gas, so care must be taken
not to diagnosis this as an oil leakage from |

| the turbocharger. }

www crulsercult com
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EM-4 ENGINE MECHANICAL — Turbocharger Electrical System Diagnosis

TURBOCHARGER ELECTRICAL SYSTEM DIAGNOSIS
Troubleshooting of Turbocharger Indicator Light and Warning Light Operation

Do both tha green indicator and amber NO - Blown | Check for shart
warning light when ignition switeh Check 7 54 GAUGE fuse | ——- and repair as

| is turnad to ON? ; necessary
OK

—— ooo Check for short
Check 7 5A CHG & Blown and repair as

IGN fuse necessary
oK TT

Is discharge warning NO Faulty charging
light out? system

YES 
ee

YES
Are indicater and warning iqhts out during -

engme idle? Faulty combination
[_ meter ;

Both lights stay on

Is discharge warning| NO Faulty chargmg
ght out? system

pGreen light stays an

Check for open circuit in wire harness between OK | Faulty law pressure I
low pressure switch and combination meter switch |

Amber light cames on

Check for open circuit in wire harass between high pressure switch OK | Faulty high pressure |
and combination meter and check far ground connection of switch switch

YES

Does green indicator light come on when ;

O14 kqcr®? (2 0 ps, 14 kPa) pressure 1s
applied to both pressure switches?

ProCarManu
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NO

Check for short circuit in wire harness between low OK | Faulty low pressure |
prassure switch and combination meter switch

Amber light comes on

Does green indicator light come an when 0 72 kgecm* NO | Faulty high pressure
{102 psi, 71 kPal pressure applied to both switches? swrich

YES ee
—___ YES Faulty com tDoes amber indicator {fight come an when 0 72 kg-em? eae combination

4102 psi, 71 kPa) pressure applied to both switches?

NO oe

Check for short circurt in wire harness between high OK [Faulty high pressure
pressure switch and combination meter switch

YES

Turbacharger mdicator and warning {ight www crulsercult com
operation okay
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ENGINE MECHANICAL — Turbocharger EM-5

TURBOCHARGER
CAUTION:
* Do not stop the engine immediately after high-speed

or uphill driving or pulling trailers Keep the engine
running at idle for 20 — 120 seconds depending an
the driving condition.

® Avoid sudden racing or acceleratian immediately
after staring a cold engine.

* if the turbocharger is defective and must be re-
placed, first check for thea cause of the defect in
reference to the follawing items and replace parts if
necessary:

Engine oil level and quality

Conditions under which the turbocharger was
used

Oi lines leading to the turbocharger

* Use caution when removing and reinstalling the tur-
bocharger assembly. Do nat drop it or bang it against
anything, and never grasp it by easily-deformed

Ears parts such as the actuator or rod when moving it.

© Before removing the turbocharger, plug the intake

ProCarManu
als.com

and exhaust ports and oil inlet ta prevent entry of
dirt or other foreign material.

© If replacing the turbocharger, check for accumula-
tion ef sludge particles in the oil pipes and, if
necessary, replace the oil pipes.

= Completely remove the gaskets adhered to the
lubrication oil pipe flange and turbocharger oil
flange

© lf replacing bolts or nuts, do so anly with the
FMnAIa specified new pnes to guard against breakage or

deformation.

© If replacing the turbecharger, put in 20 ce (1.2 cu im)
of oil in the oil inlet of the new one and turn the
impeller by hand to spread oil to the bearing.

5 © lf the engine is run with the air cleaner, case cover

é ; and hese remeved, foreign material entering will
teow fa damage the wheels which run at extremely high

. 1 . “o re speed,

1 | ‘ es ss elf the engine was replaced or overhauled, shut off
te ber fuel and glow function after reassembly and crank

rr oS the engine for 30 seconds to spread oil throughout.
rr nie an : Then, allow the engine to idle for 60 sanandgsercult com

Fra, $40
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EM-6 ENGINE MECHANICAL — Turbocharger

ON-VEHICLE INSPECTION OF
TURBOCHARGER
1. INSPECT INTAKE AIR SYSTEM

Check for leakage or clogging between the ar claaner and
turbocharger inlet and between the turbocharger outlet
and cylinder head.

® Clogged air cleaner . Clean or replace the elament

® Hoses collapsed or deformed Repaw and replace

® Leakage from connections Check each connection
and repair

® Cracks m components . . Check and replace

Zz. 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 . Repair or replace

® Foreign material in passages Remove

® Leakage from components. . Repair or replace

® Cracks in camponents Check and replace

ProCarManu
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3. INSPECT OPERATION OF ACTUATOR AND WASTE
GATE VALVE

(a) Disconnect the actualar hase.

058 kg.cm-

{ob} Using a turbocharger pressure gauge ‘SST, apply
about © 58 kg/em (82 psi, 57 kPa} of pressure to
the actuator hose and check that the rad moves 0.25
mmm (0 0098 in) of more.

Valve If less, replace the turbocharger assembly
Closed SST 09982-00240

——_ CAUTION: Never apply more than 0.7 kg/em® (10.0
Above Throtile Valve psi, 69 kPa) of pressure to the actuator.

~ 2,400 rpm Fully Open 4. CHECK TURBOCHARGING PRESSURE
+&) fa} Connect a 3-way union to the boost compansator

pressure hose and install a turbocharger pressure
Valve Closed gauge (SST} to it

SST 09992-00240

ib} While driving with the engine running at 2.400 rpm
4p or more (throttle valve fully open in first gear}, check

O41 — 054 kg‘cm? the turbocharging pressure
_ Lmoo rs

Standard pressure: 0.41 — 0.54 kg/cm?
(5,8 — 7.7 psi, 40 — 53 kPa}

If the pressure is less than that specified, first check the
intake alr and exhausi systems and the relief valve for
leakage If there is no leakage, replace the turbocharger
assembly

If the pressure is above specification first check If the
actuator hose 1s discannected or cracked If not, replace
the trubocharger assembly www crulsercult com
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ENGINE MECHANICAL — Turbocharger EM-7

Een

5. INSPECT IMPELLER WHEEL AQOTATION

{fa} Disconnect the air cleaner hose.

{b} Grasp the adge of the impeller wheel and turn it
Check that rt turns smoathly.

If it dose not turn or if rt turns with drag, replace the tur-
bocharger assembly.

www crulsercult com
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EM-& ENGINE MECHANICAL — Turbocharger

COMPONENTS

Heat Insulator

‘ rs Turhina Elbow

i
Turbocharger 7

—# Gasket

# Gasket Comprassor Elbow

Ou Deflector Hig -_- -No 1 Aur Cleaner Hose
@ Gasket a se

- we[_ 195 194,19) Se ~ eaeWW oe 5 1 ‘1 |
! Intake Pipe

oe co

1, ip Vy
( ° .

kg-em fftlb, Nmi| Specified torque ~
@ = Non-reusable part cMOga

REMOVAL OF TURBOCHARGER

1. DISCONNECT ACCELERATOR CABLE

Zz. REMOVE AIR INTAKE PIPE

(a) Disconnect the PCV hoses fram the aw intake pipe

{b) Loosen Lhe three clamps

tc} Remove the two bolts and air intake pipe
Laas te iJ} Remove the Mud an cleaner hose

3, REMOVE COMPRESSOR ELBOW

Remove the two bolts and disconnect the compressor
elbow and gasket

www crulsercult com
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ENGINE MECHANICAL — Turbocharger EM-9

ChaG?17

fl

Hho
tr “i a

ah

! wet PS e
wf ey

| roost
Exe 5

#MN712

Dray 14,

4. REMOVE TURBOCHARGER HEAT INSULATORS

5. REMOVE TURBOCHARGER OIL PIPE FLANGE NUTS

Remove the two nuts and od deflector

6. REMOVE TURBOCHARGER FROM EXHAUST
MANIFOLD

Remove the four nuts and remove the turbocharger,
gasket and oil pipe gasket

7, REMOVE TURBINE ELBOW

Remove the four nuts, washers, turbine elbow and gasket

INSPECTION OF TURBOCHARGER

1. INSPECT [IMPELLER WHEEL ROTATION

Grasp the edge of the turbine whee! and turnit Check that
the impeller wheel turns smoothly.

If the impeller wheel does not turn or if it turns with a drag,
raplace the turbocharger assembly

www crulsercult com
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EM-10 ENGINE MECHANICAL — Turbocharger

EMT 10

FIMO 71 2

=Mo71a

EMOT I?

2. INSPECT AXIAL PLAY OF SHAFT BEARING

Insert a dial gauge ito the intake sida, hold the turbine
wheal edge by hand and check the axial play

6.13 mm (0.0051 in.) or lass

If not within specification, replace the turbocharger as-
sembly,

Standard clearance:

INSTALLATION OF TURBOCHARGER
(See page EM-8}

CAUTION: After replacing a turbocharger assembly,
pour about 20 ec(1.2 cu in) of new ail into the oil inet
and then turn the impeller wheel by hand to splash oil
on the bearing.

INSTALL TURBINE ELBOW

Install the gasket and turbine elbow with tha four nuts and
washers

Torque: 260 kg-cm (19 ft-lb, 25 N-m)

INSTALL TURBOCHARGER

(a) Place a new gasket with the protrusion on the side of
the cylinder head.

th} Ingtali the turbocharger, with a new ail pipe gasket, to
the exhaust manifold and oil pipe.

{co} Install and torque the nuts.

Torque: 530 kg-cm {3¢ ft-lb, 52 N-m}

INSTALL TURBOCHARGER OIL PIPE FLANGE NUTS

(a) Ingtall the oi deflector and flange nuts

Torque: 195 kg-cm {14 ft-lb, 19 N-m)

www crulsercult com
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ENGINE MECHANICAL — ruvecheger t«é<‘it SNEM-11

CMO821

Esa? 16

EMCa 77.

4. INSTALL TURBOCHARGER HEAT INSULATORS

5. INSTALL COMPRESSOR ELBOW

Install a new gasket and the compressor elbow with the
two bolts Torque the bolts

Torque: 120 kg-cm (9 ft-lb, 12 Nem) |

6. INSTALL AIR INTAKE PIPE

fa) Install the No 1 air cleaner hose to the compressor
elbow,

(b) Install the air intake pipe with the three clamps and
two bolts

Tarque: 120 kg-cm (9 ft-lb, 12 Nem}

{c) Connect the PCV hoses

7. CONNECT ACCELERATOR CABLE

www crulsercult com
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FU-1

FUEL SYSTEM

Page

Fu-2

FU-4

www crulsercult com
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FLUL2 FUEL SYSTEM — Fuel Heater

FUEL HEATER
SYSTEM CIRCUIT

Starter Bwitch

IG, © Orr
Fuse

Vacuum Switch

Fuse

Fusible Linkvsitienn Fuel Heater
Relay Location |

In the angina
compartment

o relay box

|

T Battery |
LL Fual
— Heater |

|

PUGS 74

INSPECTION OF FUEL HEATER

1, INSPECT FUEL HEATER
Using an ohmmeter, measure the resistance between the
terminals

Resistance: More than 0.7 { at 20°C {68°F}

Lucio

2. INSPECT VACUUM SWITCH

{a} Using an ohmmeter, check that thera is no continuty
Lo between the switch terminal and switch body

www crulsercult com
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FUEL SYSTEM — Fuel Heater

|

FU-3

200 — 300

Chast

FUBT 1B.

ProCarManu
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{ob} With a vacuum of 250 + 60 mmHg (984 + 1.97
inHg, 333 + 6.67 kPa) or above. Chack 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 chmmeter, check for continuity between
the following terminals.
e344 Cantinuity

®1+-2 No continuity

{b)} Apply battery voltage between terminals 3 and 4,
®1-+2 Continuity

If continurty is not as specified, replace the relay

www crulsercult com 1
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FU-4 FUEL SYSTEM — Injection Pump

INJECTION PUMP
COMPONENTS

e_

ei — —__ —_ —faghram
bad —S

‘oP !Diaghram Cover —= 3 iB
ea o- 26 e shim

=e Spring
es or No 3 Guide Bushing
S . ,

ee Sy Fi No 2 Guide Bushing
Adjusting Laver, ——te--<._2 a Lock Nut

eZ om Cup
No 1 Gude Bushing = +

f a, Lars, . L *,
Connecting Pin ae “ “eu

Bee “4a +At eth 7 2
i= | ad ie “ig o. i ——ldle Up
8 @ O-Ring Contral oy cf wal
o éo® ° Lever are \

w as 7 eee i ey bd
5 @ Gasket SSB see)
Cc “ ‘ ,
i " .
2 ° ;
— ve

on Suppan Pin

<4
oa

@ = Non-reusable part FubaDl

SST
DISASSEMBLY OF BOOST COMPENSATOR

1. MOUNT INJECTION PUMP TO STAND (SST) FOR
DISASSEMBLY

SST 09241-76022 and 09245-54010

FCATS

REMOVE !DLE-UP

Remove the three bolts and Wile-up
2.

www crulsercult com
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FUEL SYSTEM — inaction Purnp FU-5

3, REMOVE ADJUSTING LEVER

fa) Place matchmarks on the governor adjusting shaft
and adjusting lever

tb} Remove the nut and adjusting iaver
Adjusting Shaft

Adjusting Lever
FUSE

4, REMOVE BOOST COMPENSATOR DIAPHRAGM

(a) Remove the four bolts and diaphragm cover.

{b) Remove the diaphragm, boost compensator shim
and sprmg.

Tucan

ProCarManu
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5, REMOVE NO, 3 GUIDE BUSHING

Turn the guide bushing counterclockwise to remove it

#71BB

G REMOVE GOVERNOR COVER

Remove the E-ring, govemor spring seat, damper spring
and governor spring.

CAUTION: Be careful not ta lose the lever support
spring.

FUDA da,

7 REMOVE CONTROL LEVER FROM GOVERNOR COVER
foe

ay. bf {a} Using an allan wrench, remove the two belts and the {
J Sn gaskets.

ral ie 4 {ib} Remove the support pin and contro} lever
oar)

. www crulsercult com
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FU-G FUEL SYSTEM — Injection Pump

No. 1 Guide Bushing

Connecting Pin

os ABUL

&

| 4! le ra
WV “A .

g BGG TS
bom ai wa 4

tha Teiss) a ty * wa!

g wee TS “
Q ve ge em”

ped SL ~ y ‘
ou T

BT1B0

FOdd4

177 mm eee ")

“| ma a Side sushing2 f i
Azagt

8. REMOVE CONNECTING PIN FROM GOVERNOR
COVER

fa} Using an allen wrench, remove the screw plug with
the gasket

{b} Using plers, pull out the cannecting pm

CAUTION: Tape the tip of the pliers, and be careful
net damage the connecting pin.

ASSEMBLY GF BOOST COMPENSATOR
(See page FU-4)

1. INSTALL CONNECTING PIN TO GOVERNOR COVER

Insert the connecting pin inte the No. 1 guide bushing

2. INSTALL CONTROL LEVER TO GOVERNOR COVER

fa) Install the control lever and support pin
(b} Using an allen wrench, install the two bolts with the |

gaskets

3, INSTALL GOVERNOA COVER

{a} Install a new gasket into the groove of the governor \
cover, |

(b) Install the damper spring and governor spring seat
and connect them with the E-ring. |

tc} Install the governor cover with the four bolts. |

4. INSTALL NO. 3 GUIDE BUSHING

Install and adjust the guide bushing as shown

www crulsercult com
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FUEL SYSTEM — Injection Pump Fu-7

49-51 mm
407193 —O201 in}

AJAGB

87199
FU0A 7H

4 Engine Oil

AJB.

TUB

5. SELECT BOOST COMPENSATOR SHIMS

fa}

(h}

Place the shims on the No. 2 guide Bushing

Using calipers, measure the dimension as shown

If the dimension is not within specification, select and
install the correct shims

NOTE Shim are available in 8 sizes, in increments of 0 7
mm (0 008 in}, fram 19 mm {0075 in} ta 23 mm (0 130
in}

ADJUST BOOST COMPENSATOR DIAPHRAGM

ta} Install the shims and diaphragm
NOTE Do not assemble the spring

{b) While the pushing on the diaphragm, measure
dimension “X" with calipers as shown.

Dimension “X": 8.3 — 8.5 mm {0.327 — 0,335 in.)

NOTE. Measure at the center of the hole.

If dimension “X" 1s not within specification, turn the
diaphragm

(ch
{c}

{a}

Place matchmarks on the diaphragm and housing

Remove the diaphragm

Using an allen wrench, install the screw plug with the
gasket,

INSTALL BOOST COMPENSATOR DIAPHRAGM

la)

{bo}

{c}

(d}

insert 3 — 4 ccf0.18 — 0.24 cuin} of engine oll into
the Na 2 guide bushing

Install the shims, spring and diaphragm.

Algn the matehmarks on the diaphragm and hous-
ing

Install the claphragm cover with four bolts
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Fu-3 FUEL SYSTEM — Injection Pump

Adjusting Shaft

Adjusting Lever

TuDs82|
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FUO438

Facade

INSTALL ADJUSTING LEVER

Align the matchmarks on the governor adjusting shaft and
adjusting lever Install and tarque the nut,

INSTALL IDLE UP

Install the idle up with three bolts

10. PERFORM AIR TIGHT TEST

(al Replace the overflow screw with a bolt.

(b} Connect an air hose to the fuel Inlet hole and sub-
merge the injection purnp in diasal tual.

{fc} Apply 1.5 kg/cmé (21 psi, 147 kPa) of pressure and |
confirm that there are no Isaks.

{d) Next check that there are no leaks with 5 0 kg/cmé |
{71 psi, 490 kPa) of pressure apphad
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A-2 SERVICE SPECIFICATIONS — Engine Mechanical, Fuel System

ENGINE MECHANICAL

Specifications

Turbecharging pressure 0.41 -— 0.54 kg/cm?
{6.8 - 77 psi, 40 — 53 kPa}

Turbocharger Bearing shaft axial play 013 mm or lass (0.0051 in}

Torque Specifications

Part tightand kg-em ft-lb Nm

Turbine albow x Turbocharger 260 19 245
Exhaust maniold x Turbocharger 530 38 52
Turbocharger oil pipa x Turbacharger 195 14 18
Comprassor elbow x Turbocharger 120 9 12

FUEL SYSTEM

Fuel heater Fusl heater resistance

at 20°C {6B°Fh

More than O7 9%
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