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FOREWORD

This repair manual has been prepared 1o provide information
covering general service repairs for the L and 2L enginas equip-
ped on the TOYOTA CRESSIDA, CROWN, HIACE, HILLX
[OYOACE and BUY.

Applicable models:
LX 70 series
LS 120 series
LH 11, 51, 61, 71 series
LM 50, 55, 56, B0, 6b series
LY 31 series
LF 30 series
LI70 series

The sections which contain specifically different operations for
the ZL-T engine equipped on the below-listed models of the
TOYOTA CRESSIDA are listed at the back of this manual.

Applicable models:
L¥ 71 series

Allinformation contained in this 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 CORFORATION
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INTRODUCTION — How to Use This Manual

HOW TO USE THIS MANUAL

To assist in finding your way through this manual, the Section
Title and major heading are given at the top of every page.
An INDEX is provided on the 1st page of each section to guide
you to the item to be repaired.

At the beginning of each section, PRECAUTIONS are given
that pertain to aff repair operations contained in that seclion.
Reatd these precautions before starting any repair task.
TROUBLESHOOTING tables are included for each system to
help you diagnose the system problem and find the cause. The
repair for each possible cause is referenced in the remedy col-
umn to guickly lead you to the solution,

REPAIR PROCEDURES

Most repair operations begin with an overview illustration, It
identifies the components and shows how the parts fit
together.

Example.

il Purnp Body

Driven Gear

Drive Gear

- il Strainer
[
Dl Pump Cover
& Gasket ——
O Pan— ——
& 4% Gasket

I¢ ' Man-reusable part

@—@7 Crain Flug



https://procarmanuals.com

INTRODUCTION — How to Use This Manual IN-3

fHusiration:
what to do and where

ProCarManuals.com

The procedures are presented in a step-by-step format:
@ The illustration shows what to do and where to do it
® The task heading tells what to do.

® The detailed text tells Aow to perform the task and gives
other information such as specifications and warnings.

Example: / Task heading:  what to do
INSTALL OIL STRAINER

Install 8 new gasket and the oil strainer with the two bolts and
two nuts, Torque the bolts and nuts, S

\
Torque: 120 kg-cm (9 ft-lb, 12 N-m} N,
Detail text.
\ haw to do i

Spacificatinn

This format enables the experienced technician to have a FAST
TRACK. He can read the task headings and only refer to the
detailed text when he needs it Important specifications and
warnings always stand out in bold type.

REFERENCES

References have been kept to a minimum. However, when they
dre required you are given the page to go to,

SPECIFICATIONS

Specifications are presented in bold type throughout the text in
the applicable step. You never have to leave the procedure 1o
look up your specifications. All specifications are also found in
Appendix A, Specifications, Tor quick reference,

WARNINGS, CAUTIONS, NOTES:

® YWARNINGS are presentad in bold type, and indicale there is
a possibility of injury to you ar olher people.

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

® NOTES are separated from the text but do not appear in
bold. They provide additional infermation to more efficiently
help you perform the repair.
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INTRODUCTION — ldentification Information, General Repair Instructions

MOOCS

He &G

IDENTIFICATION INFORMATION
ENGINE SERIAL NUMBER

The engine serial number is stamped on the left side of the
cylinder block.

GENERAL REPAIR INSTRUCTIONS

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

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

3  Observe the following:

fal Before performing electrical work, disconnect the
cable from the battery terminal,

{b)  Hitis necassary to disconnect the battery for inspec-
tion or repair, always disconnect the cable from the
negative [—) terminal which is grounded to the vehi-
cle body.

lc} To prevent damage to the battery terminal post,
loosen the terminal nut and raise the cable straight up
without twisting or prying it.

[d} Clean the battery terminal posts and cable terminals

with a shop rag. Do not scrape them with a file or
such,

e} Install the cable terminal to the battery post with the
nut logse, and tighten the nut after installation. Do
not use a hammer or such to tap the terminal onto
the post.

(fl  Be sure the cover for the positive (+) terminal is pro-
perly in place,
4. Check hose and wiring connectors to make sure that they
are secure and correct,

5.  Mon-reusable parts
{a}  Always replace cotter pins, gaskets, O-rings and oil
seals efc. with new ones.

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

B, Precoated Parts

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

{a) If a precoated part is retightened, loosened or caused
to mowve in any way, it must be recoated with the
specified adhesive.
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T,
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12,

b}  Recoating of Precoated Parts

(1) Clean off the old 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
illustrations by the "+ symbaol.

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

Carefully observe all specifications for bolt tightening tor-
gues. Always use a torgue wrench.

Use of special service tools (SST) may be required,
depending on the nature of the repair. Be sure to use 55T
where specified and follow the proper work procedure. A
list of SST can be found at the back of this manual.

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

Care must be taken when jacking up and supporting the
vehicle, Be sure to lift and support the vehicle at the
proper locations,

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

b} After the vehicle is jacked up, be sure Lo support it on
stands. It is extrermely dangerous to do 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:

fal  When disconnecting vacuum hoses, pull on the end
of the hose, not the middle,

b} When separating electrical connectors, pull on the
connector itself, not the wires.

ezt 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.

{d}  When steam cleaning an engine, protect the air filtar
and injection pump Trom water,

e} Newveruse an impact wrench to remove or install ther-
mo switches or thermo sensors.

{fl  When checking continuity at the wire connector,
insart the tester probe carefully 1o prevent terminals
from bending

gl When using a vacuum gauge, never force the hose
onto a connector that is too large. Use a step-down
adapter instead. Once the hose has been stretched, it
may lealk.
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ABBREVIATIONS USED IN THIS MANUAL

ASC Air Conditioner

ACSD Automatic Cold Start Device
AT Automatic Transmission
BTDC Before Top Dead Center
EX Exhaust

Ex. Except

HAC High Altitude Compensation
I Intake

LH Left-hand

LHD Left-hand Drive

P Multipurpose

T hManual Transmission
0/5 Owversize

PS Power Steering

RH Right-hand

RHD Right-hand Drive

S8T Special Service Tool
STD Standard

T Tightening Torgue

TDC Top Dead Center

/s Undersize

W With

wio Without

ProCarManuals.com
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ENGINE MECHANICAL — Diesel Engine Diagnaosis

DIESEL ENGINE DIAGNOSIS
1. GENERAL

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

Before beginning fuel system tests, first check that the engine compression, valve timing and other
major systems are within specification.

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

2. PRELIMINARY CHECKS

{a)

(ta)

(eh

(d)

e

{f}

ProCarManuals.com

legd

Before performing fuel system checks, check that the engine is in good running condition. |
necessary, first check the compression, timing and major components or systems.

Check the air filter and clean or replace as needed,
Check that there is sufficient fuel in the tank.

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

Bleed air from the system by pumping the priming pump 30 — 40 times.
Check far water in the fuel filter and fuel tank and drain as necessary.

If the engine will not crank or if it cranks slowly, first troubleshoot the electrical system,

—

|
|
I
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PRECAUTION

1. The basic troubleshooting procedures for the diesel engine (valve clearance, compression, bearings,
valves, pistons, etc) are the same 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)
'S T
1. LOOSE OR CORRODED Check cables from battery to starter and make
BATTERY CABLES | necessary repairs,
s - )
2. DISCHARGED BATTERY | Check alternator output and the drive belt
Repair as necessary.
ol ™
3. INCPERATIVE STARTER Check for battery valtage at starter terminals
30 and 50O,

If Okay, see STARTING SYSTEM, page {ST-15
or 16} for repair procedure.

ENGINE CRANKS SLOWLY—WILL NOT START

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

A/T 110 rpm
Hot 150 rpm
{Possible Cause) {Checlk Procedure and Correction Method)
1. LOOSE OR CORRODED
BATTERY C&BL_EE_
2. DISCHARGED BATTERY [ Refer to iterms 1 and 2 of ENGIME WILL NOT
kCHANK_
—

3. IMPROPER ENGINE OIL g | Check engine oil,

If improper viscosity, drain and refill with oil of
wviscosity recommended by manufacturer,
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ENGINE CRANKS NORMALLY BUT WILL NOT START

(Passible Cause) {Check Procedure and Correction Method)
” — s
Loosen any one injection pipe union nut from its
nozzle holder.
Crank the engine for about 5 seconds while con-
firming that fuel is being discharged from the pipe.
If fuel is coming out, begin diagnosis from item 4.
If not, begin from item 2.

1. NO FUEL TO NOZZLE

-

- - _
2. NO FUEL CUT SOLENOID - With starter switch turmned ON, checlk for fuel cul
OPERATION solenoid operation noise (clicking sound) while
repeatedly connecting and disconnecting fuel cut
solenoid.

If no noise, check if there are 12 vaolts to the

| solenoid when the starter switch is ON.

If 12 volts are confirmed, Tuel cut solenoid is faulty
and should be replaced. If not 12 volts, refer 1o
ELECTRICAL DIAGNOSIS and make necessary

| repairs. J

. — 3

3. NO FUEL INTO INJECTION | Disconnect inlet hoses to fuel filter and feed clean
PUMP 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.

If engine still does not start {no fuel intake), check fuel

line between filter and pump.

If normal, pump is faulty and should be replaced.

&
o
Q
v
©
S
c
©
=
©
@
o
[l

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

-

=
4, INOPERATIVE PRE- r‘u;ith the starter switch turned ON and the glow plug
HEATING OPERATION indicator light iluminated, check that there are 6 volts

' applied to the glow plug,
If not, refer to ELECTRICAL DIAGNOSIS and repair ag
| necessary.

A

x s Y
5. FAULTY GLOW PLUG Check glow plug for continuity,

OPERATION Il no continuity, a broken wire is indicated and the
- | glow plug should be replaced.



https://procarmanuals.com

ENGIMNE MECHANICAL — Diesel Engine Diagnosis EM-5

s
FUEL LEAKAGE FROM Check for loose unions or cracks.
INJECTION PIPE If leaking, tighten to standard torque or, if necessary,

_replace pipe(s).

o~

i =X
IMPROPER INJECTION Turn crankshaft clockwise to where either No. 1 or
TIMING Ma. 4 piston is at TDC and, after releasing cold

start advance system (LX), check plunger stroke
with S5T.
Standard:
L 0.94 — 1.06 mm
(0.0370 — 0.0417 inl)
2L w/o ACSD 1.06 — 1.22 mm
(0.0417 — 0.0480 in.)
w/! ACSD 0.82 — 0.98 mm
{0.0323 — 0.0386 in.}
2L-T 0.75 — .87 mm
{0.0295 — 0.0343 in.)

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

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

| it could indicate a slipped timing belt. _J
| f . . . A
IMPROPER FAST IDLE = — Measure timer piston stroke and fast idle lever
| opening angle with injection pump tester. i
. —
FAULTY NOZZLE OR - | Check injection pressure with nozzie tester,
NOZZLE HOLDER Standard pressure:

ProCarManuals.com

L. 2L (ex. LS Hong Kong & Singapore), 2L-T
105 — 125 kg/cm®
(1,493 — 1,778 psi, 10,297 — 12,258 kPa)
2L (LS Hong Kong & Singapore)
145 — 168 kg/em?
{2,062 — 2,389 psi, 14,220 — 16,475 kPa)
If not within standard indicated above, nozzle
| adjustrent is improper and pressure should be
readjusted.
If pressure cannot be adjusted to standard,
uplace nozzle holder assembly,
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ROUGH IDLE WITH WARM ENGINE

{Possible Cause) {Check Procedure and Correction Method)
P S
1. IMPROPER ADJUSTMENT_I With accelerator pedal released, check that
OF ACCELERATOR CABLE | adjusting lever is in contact with idle speed

adjusting screw. Also check if accelerator cable
or linkage is catching on something.
If necessary, adjust so lever is in contact with

| screw, or make other required repairs.

s ~

\E. IDLE RPM TOO LOW Checl if idle rpm is at standard indicated below.
Standard idle rpm: 700 M/T lex. LX)
800 M/T (LX) & A/T

MOTE: W less than standard, idling would
normally be rough.
| If not, adjust with idle speed adjusting screw,

5
{3. FUEL LEAKAGE } 4{ Check for leaks at the pump connections, pump

. g distributor head bolts, nozzle holder and
O dalivery valve,
) Tighten any loose connections to specified

: c—g | torque or replace parts as necessary. J
C
CU r = s .\,I
= 4. IMPROPER INJECTION Refer to item 7 of ENGINE CRANKS
G TIMING | NORMALLY BUT WILL MOT START, above, |
) ) o
o r \
' 5. |IMPROPER OPERATION OF With enaine idling, loosen the union nuts of the

' NOZZLE OR DELIVERY ————— injection pipe to each cylinder in order, and check

VALVE if the idle speed changes.

If no change, a faulty cylinder is indicated,
Check according to following procedure.

Faulty Mozzle or Nozzle Holder
Check injection pressure with nozzle lester.
Standard pressure:
L, 2L {ex. LS Hong Kong & Singapore), 2L-T
106 — 125 kg/cm?
{1,493 — 1,778 psi, 10,297 — 12,258 kPa)
2L (LS Hong Kong & Singapore)
145 — 168 ky/cm®
{2,062 — 2,389 psi, 14,220 — 16,475 kPa)
If pressure is not within standard indicated above,
nozzle is faulty and injection pressure should be
readjusted.

Faulty Delivery Valve
If injection pressure is within standard, delivery
| valve is defective and should be replaced.
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6. NO FUEL INTO INJECTION rFtefer to item 3 of ENGINE CRANKS NORMALLY
PUMP L_I_ElL_JT WILL NOT START, above.

ENGINE SUDDENLY STOPS

{Possible Cause) [Check Procedure and Correction Method)
1. ENGIMNE WILL NOT RE- Check to see if engine re-starts according to
START prescribed procedure,

If not, refer to ENGINE CRANKS NORMALLY BUT
| WILL NOT START, above, and repair as necessary.

2, ROUGH IDLE 1 Ifidle is not stable, refer to ROUGH IDLE and repair
| accordingly.

o

3. MALFUNCTION OF FUEL Refer to ENGINE CRANKS NORMALLY BUT WILL

CUT SOLENOID MOT START, above, and check accordingly.
= NOTE: No operation noise from the fuel cut
o solenoid may be due to loose electrical
o connections, so check connectors before
w proceeding with further repairs.
m L > &
= , 3
Iy 4, MO FUEL INTD INJECTION Refer to item 3 of ENGINE CRANKS NORMALLY
> PUMP g BUT WILL NOT START, above:
|- — il F
©
@
o _
P ———=
o

LACK OF POWER

NOTE:

1. First check thatl air cleaner is not clogged and engine not overheating.

2. Not applicable if customer desires output power higher than specified for that vehicle,
For accuracy, adjusi with a chassis dynamo.

(Possible Causel {Check Procedure and Correction Methaod)
"~ ” ™
1. IMPROPER ACCELERATOR With accelerator fully depressed, checlk that
CABLE ADJUSTMENT adjusting lever is in contact with maximum speed.

adjusting screw,
| If not, adjust accordingly.

_
e )
2. INSUFFICIENT NO-LOAD Start engine, depress accelerator pedal to floor
MAXIMUM RPM and check that no-load maximum rpm is within
R S standard.

|_If not, adjust with maximum speed adjusting screw. |

| |
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INTERCHANGED l

OVERFLOW SCREW (OUT) |
AND INLET (NO MARK)

(NGTE: Overflow screw is marked “OUT" and
Lhas an inner jet. They must not be interchanged.

FITTING
L f . R
4. FUEL LEAKAGE f Refer to item 3 of ROUGH IDLE WITH WARM
ENGINE.
b -
{ it
5. CLOGGED FUEL FILTER Disconnect inlet hose from 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.
If no increase in engine condition after replacing
fuel filter, check priming pump or perform other
necessary repairs.
- B
6. IMPROPER INJECTION Refer to item 7 of ENGINE CRANKS NORMALLY
TIMING | BUT WILL NOT START. |
f !
7. FAULTY NOZZLE OR Refer to itern 9 of ENGINE CRANKS NMORMALLY
NOZZLE HOLDER | BUT WILL NOT START. )
EXCESSIVE EXHAUST SMOKE
NOTE:
1. Check that air cleaner is not clogged.
2. Check with customer whether oil 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,
MNOTE: Black smoke indicates advanced timing
while white smoke indicates retarded timing,
| Adjustments should be made accordingly. )
2. 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,

"
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" ey
| Refer to item 9 of ENGINE CRANKS NORMALLY \I

3. FAULTY NOZZLE OR .
NOZZLE HOLDER BUT WILL MOT START.
MOTE: Excessive exhaust smoke is often
caused by nozzle pressure being too low. J
EXCESSIVE FUEL CONSUMPTION
MOTE: Check whether clutch slipping, brakes grabbing, tires wrong size or air filter clogged.
(Possible Causel {Check Procedure and Correction Method)
i =%
1. FUEL LEAKAGE Refer to iterm 3 of ROUGH IDLE WITH WARM
i | ENGINE. )
. =1 e -
2. IDLE RPM TOO HIGH After sufficiently warming up engine, check that
o R idle rpm is as specified below.
Idle rpm: 700 M/T (ex. LX)
800 M/T (LX) & A/T
| If not, adjust with idle speed adjusting screw.
- e oy P ——
3. NO-LOAD MAXIMUM RPM _| Start engine, depress accelerator pedal to floor
TOO HIGH and check that no-load maximum rpm is within
standard,
Mo-load maximum rpm:
L, 2L {ex. LS Hong Kong & Singapore, Australia
LY & LN56) & 2L-T 4,900
2L (LS Hong Keng & Singapore, Australia
LY & LNGG) 4,500
It not, adjust with maximum speed adjusting screw.
2 |
4, IMPROPER INJECTION r Refer to item 7 of ENGINE CRANKS NORMALLY
TIMING :.\BUT WILL NOT START.
e — T
5. FAULTY NOZZLE OR (Hefer to item 9 of ENGINE CRANKS NORMALLY
NOZZLE HOLDER | L BUT WILL NOT START. )

ENGINE NOISE WHEN WARM

(Clanking Noise with Excessive Vibration)

{Possible Causel

1.

COOLANT TEMPERATURE
TOO LOW

{Checl Procedure and Correction Method)

|’ Check coolant temperature with coolant

temperalure gauge.
If not sufficiently warm, thermostat is faulty and
should be replaced.
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12
<
)
=
<
=
a
O
o
S
o

2. IMPROPER INJECTION
TIMING

-

3. FAULTY NOZZLE OR
NOZZLE HOLDER

b

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

-

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

ENGINE WILL NOT RETURN TO IDLE

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

(Possible Causel

BINDING ACCELERATOR
LINKAGE

(Check Procedure and Correction Method)

Operate adjusting lever on top of injection pump
and check if engine returns to idle,

If 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
SOLENOID OPERATION

{Check Procedure and Correction Method)

\
(Disucnnect connectar on top of fuel cut solenoid and

check if engine slops.

If so, starter switch is faulty and should be repaired
as necessary or replaced.

If engine does not stop, either fuel cut solenoid

is faulty or there is interference by foreign particles.
Repair as necessary.
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DIESEL ELECTRICAL SYSTEM DIAGNOSIS
ENGINE DOES NOT START COLD

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

1. Super Glow System

Ehfack il indicator light lights up with starter NO Check Fuse Fuse Blown
switch OMN, (See §T-2) - -
Coolant temp. at 20°C (68°F}: Approx. 2 secs. page wl-
Fuse OK
YES
1
Starter switch OFF, C.hEG.k far shurtl
circuit and repair
if necessary,
Check for battery voltage to terminal Check indicatar | Bulb No Good
2 of pre-heating timer with starter light bulb.
switch OMN,
Bulb OK
Un“age Mo UDHBQE
{
Check that there is OV between Replace bulb.
terminals 3 and 9.
If faulty, repair glow plug current
SENSOT,
If okay, timer is faulty and should Check for battery voltage to terminal 7 ot
be replacad, pre-heating timer connector {on wire har-
ness sidel.
i okay, pre-heating timer is faulty and

should be repaired,

Check if voltage to terminal 2 of

pre-heating timer is terminated,

Mo Yoltage | Voltage Pre-heating Timmer

LHT1, LN, LX, L
Start the engine and check if there is g
voltage at terminal 4 of pre-heating 986 7 2
timer, B L -
If faulty, repair charging system as i
NECEssary,
If okay, timer is faulty and should he .
replaced, L
— 105 4 1
STO0AE
LHET, 61, 11
Starter switch OFF,
I
CONTINUED ON PAGE EM-12 T

1

BT 531 STOORE
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COMTINUED FROM PAGE EM-11

ex. LX ILX  gses
N |11 - FEO — —
= il E M| F
A 14 + E AL i
é tEnd i :f? : __I;_F'rr':-l-_'wj-m| .i"'"
S ynng o o LY,
ll'l a?t:- E' }él_ =
§Fan t £ q -
a0 =l & ® I S
i i — _| - = T Y =10 140 30 &0 70
A= FO=100 10 20 30 4T B0 ES T -20 O 2240 6o
. wWatni In|-||-:.|.||-||l..|||| T STnGaE, FLAE .|.41.|'|p-:|".?|l_||\| 1l S0 ]
Places starter switch at ON and _ND Voltage —| Timer is faulty and should be replaced,
check for voltage to glow plug
a few seconds later,
Thereafter, voltage should drop
about 1/2.
| l Disconnect water temperature sensar {left rear
Pre-heating Duration is Quite of engine) and check if pre-heating duration is
| Different Than That Above | about 150 seconds or, if connector is
' ' directly grounded, pre-heating duration is
o about 3 seconds.
8 ] If okay, water temperature sensor is faulty and
U; - should be replaced.
s ; . [ is Taul nd sh laced.
T After completion of pre-heating, If not, timer is faulty and should be repla
g check for voltage at terminal
@© 8 again when starter switch is _
laced at 5T, MNo Voltage : :
LECE P g Timer is faulty and should be replaced.
| |
il | @ | Woltage
2 I
S
o

Starter switch OFF.

: 1
Place starter switch at ON and No Voltage Check for battery voltage at positive side of glow

check_ if cu_rrPTnt flow to termi!-ual at All plug current sensor {ntake manifold side).
8 of timeris in accordance with  [—— 7] K okay, replace sensor.

E:t:ulan’E temperature If no voltage, No. 1 glow plug relay is faulty and
(see grdp.h above), should be replaced.
No 172 Voltage (For component inspection, see pages ST-4 and

Thereafter §T-5).

I — — =1 Check for battery voltage to plus side of resistor
{Intake manifold side!

If okay, replace resistor.

If no voltage, Mo, 2 glow plug relay is faully

and should be replaced.

[
Check glow plug for continuity.

Mo Continuity
— Glow plug faulty and should be replaced.

" Continuity

Glow plug okay,
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2. Fuel Cut Solenoid

With starter switch turned ON, check for NE’ISE —| Fuel cut solenoid okay.
fuel cut solencid operation noise (clicking
sound) while repeatedly connecting and
disconnecting fuel cut solenoid.
Mo Moise
! Fuse Blown
Check FUSE |:5'EE' page ST"E, ChECk fo‘r short circuit
and repair as necessary,
Fuse OK
§
Apply battery voltage [12 Noise Check wire harness from
valts) directly to solenoid fuse A (See page ST-2}
and check for noise, to fuel cut solenoid.
Mo Noise

Replace fuel cut solenoid,

ProCarManuals.com
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&
o
P
A2
©
>
=
]
=
a
O
o
S
o

EM-14

[ npr

'S
it

=

Fraont -

First

],Lil (ANl
L'HE} J@ uuL ‘@‘ML&

ERAL1 G,

ENGINE TUNE-UP
INSPECT OIL LEVEL

The oil level should be between the “L" and "F” marks on

the level gauge.
If low, check for leakage and add oil up to the "'F" marl.

INSPECT AIR FILTER
la) Visually check that the air cleaner element is not
excessively dirty, damaged or oily,

(b) 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,

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

2. SET NO.1 CYLINDER TO TDC/COMPRESSION

{al Sel the Wo. 1 eylinder to TDC/comprassion.
Align the groove on the pulley with the timing pointer
by turning the crankshaft clockwise with a wrench.

h) Check that the rocker arms on the No. 1 cylinder are
loose and rocker arms on the No. 4 cylinder are tight.

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

3. INSPECT AND ADJUST VALVE CLEARANCE
{a) Measure only those valves indicated by arrows.

Valve clearance [Hot):
Intake 0.25 mm (0.0098 in.)
Exhaust 0.36 mm (0.0142 in.)
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ENGINE MECHANICAL — Engine Tune-up EM-15

@ llsing a feeler gauge, measure the valve clearance
between the valve stem and rocker arm, Loosen
the lock nut and turn the adjusting screw to 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 slight drag.

ERACH1 (ol

(b Turn the crankshaft one revolution (360°) and align
Front <fmm Banand lhe.: timing marks as ab?:w:?_
Adjust only the valves indicated by arrows.
II'
ﬁb__
f J] S

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

ProCarManuals.com

INSPECTION AND ADJUSTMENT OF
INJECTION TIMING

1. INSTALL PLUNGER STROKE MEASURING TOOL {SST)
AND DIAL INDICATOR
{al Remove the distributive head bolt.

(bl Install S5T 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. HRELEASE COLD STARING SYSTEM

{a} Using a screwdriver, turn the cold starting lever
counterclockwise about 20° as shown.

{b} Put a metal plate 8.5 -~ 10 mm (0.335 — 0.394 in.)
thick between the cold starting lever and thermo wax
plunger,

ERCHEAD
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ENGINE MECHANICAL — Engine Tune-up

[}
#

| Lol
[l

ST
| __"_"-.."
T L_,\J

i 2

i

i

!
g

EARDLLG

ERAC 260

4,

7.

T N ,

INSPECT AND ADJUST INJECTION TIMING
{a)l Set the dial gauge at zero mm (D in).

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

{c]  Slowly rotate the crankshaft pulley until No. 1 or No.
4 gylinder is at TDC/compressian.

{d} Measure the plunger stroke.

Plunger stroke:
L 0.94 — 1.06 mm (0.0370 — 0.0417 in.}
2L w/o ACSD 1.06 — 1.22 mm
(0.0417 — 0.0480 in.)
w, ACSD 0.82 — 0.98 mm
{0.0323 — 0.0386 in.)
2L-T 0.75 — 0.87 mm (0.0295 — 0.0343 in.)

le} Loosen the four injection pipe union nuts and fuel
inlet pipe union nut at the injection pump side.

{fl Loosen the four injection pump mounting bolts and
two nuts.

(g} Adjust the plunger stroke by slightly tilting the injec-
tion pump body,

If the stroke is less than specification, tilt the pump toward

engine.

If greater than specification, tilt the pump away from

engine.

(R} Tighten the injection pump mounting belts and nuts.

Torque:
Bolts 185 kg-cm (13 ft-lb, 18 N'm)
Nuts 210 kg-cm (15 ft-1b, 21 N-m)

(il Recheck the plunger stroke.

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

Torgque: s
Injection pipe 250 kg-cm (18 ft-Ib, 25 N-m)
Inlat pipe 230%kg-cm {17 ft-1b, 23 N'm}

REMOVE METAL PLATE FROM COLD STARTING
LEVER

REMOVE SST AND DIAL INDICATOR

{al Remowve SST and the dial indicator,

S5T 09275-54010

(b) Install the distribution head bolt with a new gasket.
Torque the bolts.

Torgue: 170 kg-cm (12 ft-1b, 17 N-m)

START ENGINE AND CHECK FOR LEAKS
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INSPECTION AND ADJUSTMENT OF
IDLE AND MAXIMUM SPEEDS

1. INITIAL CONDITIONS:
{al  Air cleanar installed |

{b) Engine coolant normal operating temperature
{c} Accessories switched off
{d}  Transmission in neutral

idio Spoed Adjusting Screw| 2~ INSPECT AND ADJUST IDLE SPEED
o

{al Check that the adjusting lever touches the idle speed
adjusting screw when the accelerator pedal is
released.

If not, adjust the accelerator linkage.

MADI1I EMOTON

(bl Install a tachometer to the engine.
{c)  Start the engine.
{d) Check the idle speed.

Idle speed: 700 rpm M/T (ex. LX)
BOO rpm M/T (LX) & A/T

ProCarManuals.com

MAD13 MADDET

(e} Adjust the idle speed.
@ Disconnect the accelerator linkage.

® Loosen the lock nut of the idle speed adjusting
5Crew.

® Adjust the idle speed by turning the IDLE SPEED
ADJUSTING SCREW.

@ Securely tighten the lock nut
@ Connect the accelerator linkage.
® After adjustment, adjust the accelerator linkage.

Maximum Speed Adjusting Sorow] 3+ INSPECT AND ADJUST MAXIMUM SPEED

{a} Check that the adjusting lever touches the maximum
speed adjusting screw when the accelerator pedal is
depressed all the way.

If not, adjust the stop bolt of the accelerator pedal.

MADITE EMOT0Y
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ENGIMNE MECHANICAL — Engine Tune-up

ERIDTFZ

Air Volume Valve

i s
LT i
g\j‘u’alve

Air Constrictor

TG

Intake Air Constrictor
Adjusting Screw

"\o

-?f T\\ Vacuum
/-l Gauge

Enncss|

{b} Install a tachometor to the engine.

{c} Start the engine.

{d} Depress the accelerator pedal all the way.
(e} Check the maximum speed.

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

LY & LNGE) & 2L-T 4,900 rpm
2L (LS Hong Kong & Singapore, Australia
LY & LN56) 4,500 rpm

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

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

S5T 09275-54020

® Adjust the maximum speed by the MAXIMUM
SPEED ADJUSTING SCREW.

MNOTE: Adjust at idle speed. Then, raise engine speed
and recheck the maximum speed.

® Using SST, securely tighten the lock nut.
SST 09275-54020
@ Connect the accelerator linkage.

® Afler adjustment, adjust the stop bolt of the
accelerator pedal.

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

1. INITIAL CONDITIONS:
lal Air cleaner installed
(b} Engine coolant normal operating temperature.
e}  Accessories switched off
{d) Transmission in neutral
lel 900 meters or less above sea level.
{ft  Intake air volume valve fully closed,

2, CHECK AND ADJUST INTAKE AIR VOLUME
(a) Install a vacuurm gauge to the intake manifold,
(b} Start the engine.
{c) Check the intake manifold vacuum.

Vacuum: 110 — 150 mmHg
{4.33 — 5.91 in.Hg, 14.7 — 20.0 kPa)

(d)  Adjust the vacuum by loosening the lock nut and
turning the INTAKE AIR CONSTRICTOR ADJUSTING
SCREWY,

=
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EMOZ74

EMOZTH

COMPRESSION CHECK

MOTE: |f there is lack of power, excessive oil or fuel con-
sumption, measure the cylinder compression pressure.

WARM UP ENGINE

DISCOMNECT FUEL CUT SOLENOID WIRE
CONNECTOR

REMOVE FOUR GLOW PLUGS
{See page EM-21)

CAUTION: Make sure the load wire is not grounded.

INSTALL SST TO GLOW PLUG MOUNTING HOLE
55T 09992-00023

MEASURE CYLINDER COMPRESSION PRESSURE
{al Connect a compression gauge (SST) to S5T.
S5T 09992-00023

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

MOTE: Always use a fully charged battery so that at least
250 rpm can be reached.

(c! Repeat steps (a) and (b} for sach cylinder.

Compression pressure:
~ L, 2L-T 30.0 kg/cm? (427 psi, 2,942 kPa) <+
2L 32.0 kg/cm® (455 psi, 3,138 kPa)

Minimum pressure
20.0 kg/cm® (284 psi, 1,967 kPa)

Difference between each cylinder:
Less than 5.0 kg/cm® (71 psi, 490 kPa)

{d) If the cylinder compression in one or more cylinders
is low, pour a small amount of engine oil into the
cylinder through the glow plug hole and repeat steps
{al and {b) for the cylinder with low compression

® If adding oil helps the compression, chances are
that the piston rings and/or cylinder bore are worn
or damaged.

® If pressure stays low, a valve may be sticking or
seating improperly, or there may be leakage past
the gasket.
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EM-20
NOTE: I replacing the timing belt before the timing belt
warning light comes on, (light comes on after 100, oo
km of driving), be sure to reset the timing belt counter of
the speedometer to zero.
COMPONENTS
LF Timing Belt Covar
Fan S ac?l
[ |F:| ‘ Gasket
[ % | Gasket
Gl
Y-
| \ Screw Grommet
% Water Fump |
Y Pulley Glow Plug Insulator
Connector |
g |
£, &
: i =
A@ t;g_::?::i:g:ﬁ? I}J
o T
| |: _ ) Camshaft Timing Pulley -
| 1400 {101, 137) || o N
ension Sprin
Fluid Coupling @I 2 ?ll @ Current Sensor
Crankshaft Pulle Injection ;
| ¥ " Pump W.I \Glow Fulg
Fan Drive Pulley .
| | i HH;,F \x f"-\c'l
Drive Belt . @)}-— i >
.I' Ié L.\_J/Jj
B oS
H\ {"
= e
e T
| 650 (a7, 84)
Crankshaft
Tirming Pulley
Mo, 2 Idler Pulley
Timing Belt Guide
Specified torque Timing Bell s

[lkg em (ft-lb, N'm)|

REMOVAL OF TIMING BELT

1. REMOYE DRIVYE BELTS

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

3. REMOVE CRANKSHAFT PULLEY

{a) Using SST, remove the mount bolt.
SST 09213-54012 and 08330-00020

EMEIN
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(b} Using S5T, remove the pullay.
S5T 09213-60017

EMOTHY

4. REMOVE TIMING BELT COVER

Remove the twelve bolts and belt cover with the two
gaskets.

5 REMOVYE TIMING BELT GUIDE

ERIOT 12

6. AREMOVE CURRENT SENSOR AND FOUR GLOW
PLUGS

& b {al Remove the four screw grommets,
=g (b} Rernowve the four glow plug connecting nuts.

{c)  [Europe (LH, LX, LN)]
Remove the nut, plate washer, insulatores and cur-
rent sensor,

{d} Remove the glow plug connector.

ProCarManuals.com

ERICIT13

(e} Remove the four glow plugs.

FRINT14

7. SET NO. 1 CYLINDER TO TDC/COMPRESSION

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

I Envfi1
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8. REMOVE TIMING BELT

MOTE: If reusing the timing belt, draw a direction arrow
on the belt (in direction of engine revolution}, and place

matchmarks on the pulleys and timing belt.

{fa] Using needle-nosed pliers, remove the tension
spring.

b} Loosen the two No. 1 idler pulley mount bolts.

{c) Rernove the timing belt.

ProCarManuals.com

9. REMOVE NO. 1 IDLER PULLEY
Remove the two mount bolts, plate washers and idler

pulley,

ERDT 16

10. REMOVE CAMSHAFT TIMING PULLEY
Using SST, remove the mount balt.
S5T 08278-54011

Exii 20
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11. REMOVE INJECTICN PUMP DRIVE PULLEY
[a}  Using S5T, remove the mount nut,

ﬁ%ﬂ A SST 09278-54011
';‘I ¢ 41;;’{
L&A sst
x__\*x

ERdC123
{b}  Using S5T, remove the pump drive pulley,
S5T 09213-60017
P
ERADNT 2

ProCarManuals.com

— . 12. REMOVE MO, 2 IDLER PULLEY
' Remove the mount bolt and No. 2 idler pulley.

|-_‘\ Ff\'!(,'ll.'ﬂ-
= 13, REMOVE CRANKSHAFT TIMING PULLEY
fws _; '?':.i./?-l','-' Using S5T, remove the crankshaft timing pulley.
A SST 09213-60017
i FRici12h
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EM-24 ENGINE MECHANICAL — Timing Belt
- ~| INSPECTION OF COMPONENTS
1. INSPECT TIMING BELT
Es CAUTION:
/ B E\:}j 1. Do not bend, twist or turn the belt inside out.
2 I i = 5
L‘“\..f!;_» . 2. Do not allow the belt to come into contact with
Wif D578 /f/,}’ﬂ oil, water or steam.
A 3. Do not utilize belt tension when installing or
;jfw removing the set bolt of the camshaft timing
"} T Er 26, pulley.

-

If 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.

ERgii1 27

Ib) If the bell teeth are cracked or damaged, check to
see |f the camshaft, water pump or oil pump is
locked,

S
o
©
w
<
>
=
<
=
a
O
o
S
o

EAC 2B

el If thera is noliceable wear ar cracks on the belt face,
check ta sea if there are nicks on one side of the idler

pulley lock,

ERILIT &2

— T m—

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

pulley,

CRA1 30
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(e} If there is noticeable wear on the belt teeth, check the
timing cover gasket for damage and check for cor-
rect gasket installation. Check for foreign materials
on the pulley teeth.

ERILTAT

2. INSPECT IDLER PULLEYS

Check the turning smoothness of the timing belt idler
pulleys.

If necessary, replace the idler pulley,

Ef: 33

3. INSPECT TENSION SPRING
fal Check the free length of the spring.

Free length:
39.7 — 40.7 mm |1.563 — 1.602 in.)
:% (b) Check the tension of the spring at the specified

installed length.

Installed tension:
4.0 leg (8.8 Ib, 39 N} at 52 mim (2,05 in.}

If not specified, replace the spring.

- 397 - 40.7 mm

{ ERF 152

S INSTALLATION OF TIMING BELT
\ ;Z'E'T' (See page EM-20)
1. INSTALL CRANKSHAFT TIMING PULLEY

fal  Align the timing pulley set key with the key groove of
the timing pulley.

(b)  Using S5T and a hammer, drive in timing pulley.
SET 09214-680010

EMOT33

2. INSTALL NO. 2 IDLER PULLEY
Torque: 400 kg-cm (29 ft-1b, 39 N-m}

ERALT L
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[ 3. INSTALL INJECTION PUMP DRIVE PULLEY

{al  Align the drive pulley set key with the key groove of
the drive pulley.

b} Using 55T, install the drive pulley with the mount
nut. Torgue the mount nut,

Torque: 650 kg-cm (47 ft-lb, 64 N-m)
SET 09278-540171
CAUTION: Do not use an impact wrench,

LRdic] dh
4, INSTALL CAMSHAFT TIMING PULLEY
fa)  Align the timing pulley knock pin with the pin hale of
the timing pulley.
(b) Using SST, install the timing pulley with the mount
bolt and plate washer. Torgue the mount bolt,
Torque: 1,000 kg-cm (72 ft-1b, 38 N-m)
SST Q9278-54011
E&EIT 20

5. [IMSTALL NO, 1 IDLER PULLEY

) A

‘Eﬂ]m fal  Temporarily install the idler pulley with the twao
e B

A

mount bolts and plate washers.
(b))  Swing the idler pulley toward the left.

ProCarManuals.com

y T EMO137
' EMO119

6. SETNO.1CYLINDER TO TDC/COMPRESSION
Align the timing and drive pulleys al each position.
CAUTION: The engine should be cold,

EMC13E
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Eri 30

ERUTAD

Lraoar

EREEDIZ EMID 1

7.

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

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

(b} Align the timing marks of the pump drive pulley and
oil pump body.

le}  Install the timing 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.

If reusing timing belt:

Align the points marked during removal and install the tim-
ing belt with the arrow pointing in the direction of engine
revolution,
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ERD142

BV 116

ERIT 43

INSTALL TENSION SPRING

CAUTION: Loosen the mount belts to where the tim-
ing beilt idle pulley lightly moves with tension spring
force.

CHECK POSITION OF TIMING AND DRIVE PULLEYS

{a) Place a crankshaft pulley mount bolt on the crank-
shaft,

b} Using a wrench, turn the crankshaft pulley mount
bolt 2 revolutions from TDC to TDC.

CAUTION: Always turn the crankshaft clockwise.

e} Check that each pulley aligns with the marks.

If the marks do not align, remove the timing belt and
reinstall it.

10. TORQUE NO. 1 IDLER PULLEY MOUNT BOLTS

Torque: 195 kg-cm (14 ft-1b, 19 N'm)

CAUTION: While tightening the mount bolts, do not
move the idler pulley bracket.



https://procarmanuals.com

%'

ENGINE MECHANMNICAL — Timing Belt EM-29
—— 11. INSTALL FOUR GLOW PLUGS AND CURRENT
™ SENSOR
W, 'x_‘—-._.-ﬁ- —'--.I ) z."‘ i
F..___;\: ) _\ 3 ét}"* la) Install and torque the four glow plugs.
e i R\i’/ ; Torque: 130 kg-cm (9 ft-1b, 13 N-m)
B _.““k--“ﬁr' (b} Place the glow plug connector on the glow plugs,

EMO114

{c} [Europe (LH, LX. LM
Install the current sensor with the insulatores, plate
washer and nut.

{dl Install the four glow plug connecting nuts.

e} Install the four screw grommets.

o CrA0113
g - 12. INSTALL TIMING BELT GUIDE
; ' Align the set key on the crankshaft with the key groove of
T the belt guide and slide it in.
>
c
©
= :
S ¥d
@
o
| - -
D_ EMOt i
13, INSTALL TIMING BELT COVER
{a) Install the gaskets to the belt cover.
{b) Install the belt cover with the twelve bolts,
EAIT 12

14. INSTALL CRANKSHAFT PULLEY

{a)  Align the pulley set key with the key groove of the
pulley.

bl Using SST and a hammer, drive in the pulley.
55T 09223-63010
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() Using SST, install the mount bolt and torgue it.
Torque: 1,400 kg-cm (101 ft-lb, 137 N-m)
SST 08213-54012 and 09330-00020

15, INSTALL WATER PUMP PULLEY
{See step 4 on page CO-6)
ERC1AE
A:C Comprassor Pulley 16. INSTALL DRIVE BELTS
Dirive belt deflection at 10 kg 22 |b, 98 M) mm in.)
Water Fump Pulley -
: T——___Balt conditi
Q\Qp el New Used
| Pasitian e
> i Water pump- 5 7=10 10 =14
v PSPumpFPulley Alternator 028 - 039 | D39 — 055}
O B { Crankshaft- 13 =17 17 =23
K erratar . v AT compressor H:I.El - 067 .[DE? - 081
FU"E"{ Crankshaft PU”E‘H' Extl dd l.- Crankshaft- .II g - 10 10— 14
: FS pump .31 — 039} | 0.39 — 0.55)
MOTE:

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

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

S
O
©
L
<
)
c
<
=
c
O
@)
S
o
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CYLINDER HEAD
COMPONENTS

Seal Washer

Heat Insulator Cylinder Head Cover

Exhaust Manifold - Gasket

Valve Rocker Shaft

[ Tesia e | Yave

195 (14,190 |

Ci@—c amshaft Bearing

fil

# Valve Stem Oil Se-ar

——Camshaii

T 0 \@'}‘ = |
S T m .j)“ "1])) Half Clrl::ular Plug Eﬂu [36 - 49}
(@) L caeglibna sl Nozzle leakage
o Camshaft Bearing — —@_)\ — @_Spnng Hatarner / i H_E,__— Fipe
j @ _ alei e @ %-1—_,-—’:’_ Wast
w Vale Guide —— , ] Spring w—— @ VWifasher
‘g S, i }E? Spring Seat | 12 1200 (87, 18 g-ig}_lgjet:tu:::n Nozzle
= RH Engine Hanger —, - | 700 51, 51 |
© " 0 Seat
= T Cylinder Head # Gasket
|-
©
@) _-® Gasket
De_ _-Shim ¥ Gasket
~ Swirl Combustion > ;
Chﬂn‘leI' 5 P ||1tdk|3 Manﬁﬂid

& Camshaft ® Gasket ﬂ
0il Seal
b
Camshaft Oil
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& Mon-reusable part



https://procarmanuals.com

P — @ @——— @ @— @ ———  — —— — — — —_— e

EM-32 ENGINE MECHANICAL — Cylinder Head

REMOVAL OF CYLINDER HEAD

1. REMOVE FOUR INJECTION PIPES
(See step 1 on page FU-7)

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

3. REMOVE FUEL INLET PIPE
{See step 10 on page FU-14)

4. REMOVE CYLINDER HEAD COVER

ﬂ {a) Remove the two bolts holding the head cover to the
(e belt cover,
{b) Remove the three cap nuts, seal washers, head cover
and gasket.

5. REMOVE TIMING BELT
{See steps 1 to 8 on pages EM-20 to 22)

6. REMOVE CAMSHAFT TIMING PULLEY
ENOT4D {See step 10 on page EM-22)

7. DISCONNECT ACCELERATOR CONNECTING ROD
FROM ACCELERATOR LINK

ProCarManuals.com

8. REMOVE INTAKE MANIFOLD AND LH ENGINE
HANGER

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

ERdia &0

9. REMOVE WATER OUTLET ASSEMEBELY
Remove the two bolts, watet outlet assembly and gasket.

i FRTE |



https://procarmanuals.com

_?"—_ ———— = = = e TR
ENGINE MECHANICAL — Cylinder Head EM-33
; 10, REMOVE RH ENGINE HANGER

ProCarManuals.com

ERT 42

EnO1 63

ERIDT LG

11.

12,

13.

14.

REMOVE EXHAUST MANIFOLD
{a] Remove the four bolts and two heat insulators,

(bl Remove the six bolts, two nuts, two plate washers
and exhaust manifold,

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

CHECK CAMSHAFT THRUST CLEARANCE
{a}l Loosen the valve clearance adjusting screws.

{b) Using a dial indicator, measure the thrust clearance
while moving the camshaft back and forth.

Standard clearance:; 0.0566 — 0.155 mm
(0.0022 - 0.0061 in.)
Maximum clearance: 0.2 mm (0.012 in.)

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

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

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

() Remove the rocker shaft assembly and camshaft
with the three upper bearings.

MNOTE: Keep the upper bearing inserted with the caps.

{c} Clean each camshaft journal and bearing.

(d} Check each camshaft journal and bearing for pitting
and scratches.

If the camshaft journal and bearing are damaged, grind or
replace the camshaft and replace the bearing.
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ENGINE MECHANICAL — Cylinder Head
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{el  Place the camshaft an the cylinder head.
{ft  Lay a strip of Plastigage across each journal.

(g} Install the valve rocker shaft assembly on the cylinder
head,

ik} Install and gradually tighten the ten bolts in three
passes in the sequence shown.
Torgue the bolts on the final pass.

195 kg-cm (14 ft-lb, 19 N-m)
Do not turn the camshaft

Torque:
NOTE:

il  Remowve the racker shaft assembly with the three
upper bearing.

{ii Measure the Plastigage at its widest point.

0.022 — 0.074 mm
(0.0009 — 0.0029 in.)
Maximum oil clearance: 0.1 mm (0.004 in.)

Standard oil clearance:

If clearance is greater than maximum, replace the bearing.
Grind the camshaft or replace the camshaft a required.
k! Completely remove the Flastigage.

il Remove the camshaft and three lower bearings.

MOTE: Arrange the bearings in order,

15. REMOVE HALF CIRCULAR PLUG

16. REMOVE CYLINDER HEAD

fal Gradually loosen and remove the eighteen head bolts
in thrée passes and in the numerical order shown.

CAUTION: Head warpage or cracking could result
from removing in incorrect order.
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ENGINE MECHANICAL — Cylinder Head EM-35

—| (b)  Lift the cylinder head from the dowels on the cylinder

block and place the head on wooden hlocks on a
bench,

NOTE: If the cylinder head is difficult to lift off, pry with

a8 screwdriver between the cylinder head and block
saliences,

le)  Remove the cylinder head gasket.

i =5 CAUTION: Be careful not to damage the cylinder
LA T e head and block surface on the cylinder and head
Enti gasket sides.

G | DISASSEMBLY OF CYLINDER HEAD
{See page EM-31)

1. REMOVE VALVES
la)  Using SST. remove the keepers, spring retainer and

spring.
SST 08202-43013
st ST e | bl Remove the valve, oil seal and spring seat.
| ]
v aa
g : : NOTE: Arrange the disassembled parts in order.
3! | [
(n |N ” =, | P = ‘ E{a
E IS R NN W
= OE B8 8 e
©
= F “ [ [|
S Ex|‘r:|%|k;?|a~§'
O LLL)E L= 3_% =
= UE O O8 O
aB ! < 3 Yemarse

2. BEMOVE COMBUSTION CHAMEBERS
Drive out the combustion chambers and/or shim.

- éL—

EMIDYEL FANCBn

NOTE: Arrange the disassembled parts in order.
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EM-36 ENGINE MECHANICAL — Cylinder Head

INSPECTION, CLEANING AND REPAIR
OF CYLINDER HEAD COMPONENTS

1, CLEAN TOP OF PISTONS AND TOP OF BLOCK

{ab  Turn the crankshaft and bring each piston to top
dead center. Scrape the carbon from the piston top.

(h) Remove all gasket material from the top of the block.
Blow carbon and oil from the bolt holes.

CAUTION: Protect your eyes when using com-
P 1GT pressed air.

2. CLEAN COMBUSTION CHAMBER
Using a wire brush, remove all the carbon from the com-
(@ ) bustion chambers,

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

3, CLEAN VALVE GUIDES

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

ProCarManuals.com

4, REMOVE GASKET MATERIAL

Using a gasket scraper, remove all gasket rmaterial from
the manifold and head surtace.

CAUTION: Be careful not to scratch the surfaces.

T 4] ]
L |

'|Ir| ['H“T\'I _“.I rp_\, zﬁjﬁt-"_"\L
|_\ PR P Y ;'I,l‘:_._s;-- _-f'a

e ! -.‘—I

!
—
|
St

[ ] 5. CLEAN CYLINDER HEAD
Using a soft brush and solvent, clean the head.

ERILT O |
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6. INSPECT CYLINDER HEAD FOR FLATMNESS
Using a precision straight edge and feeler gauge, measure

I

the surfaces contacting the cylinder block and manifolds
for warpage.

Maximum warpage: 0.2 mm (0.008 in.)

If warpage is greater than maximum, replace the cylinder
head.

7. INSPECT CYLINDER HEAD FOR CRACKS

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

If a crack is found, replace the cylinder head.

ERINT 74

8, CLEAN VALVES

{a} Using a gasket scraper, chip any carbon from the
valve haead.

33827

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

TRID1TS
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g. |INSPECT YALVE STEM AND GUIDE
{a} Using a dial indicator, measure the inside diameter of
the valve guide.

Guide inside diameter: 851 — 8.53 mm
{0.3350 — 0.3358 in.)

(b) Using a micrometer, measure the diameter of the
valve stem.
Stemn diameter:
Intake 8.473 — 8489 mm
(0.3336 — 0.3342 in))
Exhaust B8.454 — 8.470 mm
{0.3328 — 0.3335 in.
{c) Subtract the valve stem measurement from the valve
guide measurement.
J Eh 200 ERE1AT Standard stem oil clearance:

e Intake 0.021 — 0.057 mm
(0.0008 — 0.0022 in.)

Exhaust 0.040 — 0.076 mm
(0.0016 — 0.0030 in.)

Maximum stem oil clearance:
Intake 0.10 mm (0.0039 in.}
Exhaust 0.12 mm (0.0047 in.)
If the clearance is greater than the above yalues, re-place

the valve and guide,

ProCarManuals.com

—  10. IF NECESSARY, REPLACE VALVE GUIDE
(a) Using SST, and a hammer, drive out the valve guide.

SST 09201-60011

CRADT PG

{b) Using dial indicator, measure the valve guide bore of
the cylinder head.

FRINT 7
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EM-39

Hoth inlake and exhaust

Guide bore mm lin ) Guide size
13.994 — 14.018
(05508 — 0.5519) Use STD
Ower 14018 ;
(0551 9) Use O/5 0.05

16.3 — 16,7 mm

I
\

EMOIYE CMCITE

ERAC] VB

44 5"

ERiihad FAIOTEN

Margin Thickness

EMOLET

11.

lc)  Select a new valve guide.

If the valve guide bore of the cylinder head is more than
14.018 mm (0.5519 in}, machine the bare to the follow-
ing dimensions,

Rebored cylinder head bushing bore dimensions:
14.044 — 14.068 mm (0.5529 — 0.5539 in,}

{dl  Using SST and a hammer, drive in a new valve guide
to where there is 163 - 167 mm (0642 — 0L.657
in.} protruding from the cylinder head,

58T 09201-60011

e} Using a sharp 8.5 mm reamer, ream the valve guide
to obtain the specified clearance between the valve
guide and new valve,

Stem oil clearance:
Intake 0.021 — 0.057 mm
{0.0008 — 0.0022 in.)
Exhaust 0.040 — 0.076 mm
{0.0016 — 0.0030 in.)

INSPECT AND GRIND VALVES
[a)  Grind valves only enough to remove pits and carbon.

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

Valve face angle: 44.5°

(b) Check the valve head margin.

Minimum margin thickness:
intake 0.9 mm (0.035 in.)
Exhaust 1.0 mm (0.039 in.)

If the valve head margin thickness is less than minimum,
replace the valve.
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EM-40 ENGINE MECHANICAL — Cylinder Head

lc} Check the valve overall length.

’-% Standard overall length:
Intake 122.95 mm (4.8405 in.}
Exhaust 122.75 mm (4.8327 in.)

Minimum overall length:
Length Intake  122.45 mm {4.8209 in.
Exhaust 122.25 mm (4.8130 in.)

ERILEED

{d} 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) Using a 45" cutter, resurface the valve seats. Remove
only enough metal to clean the seats.

&
@)
I
jp
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i)
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©
=
@
O
o
o

EMC182

(b} Check the valve seating position.

’ Apply a thin coat of prussian blue lor white lead) to
R the valve face. Install the valve. While applying light
pressure to the valve, rotate the valve against the ¢
seat.

lc) Check the valve face and seat for the following:

® |f blue appears 360" around the valve face, the
valve is concentric. If not, replace the valve.

® If blue appears 360" around the valve seat the
guide and seat are concentric, If not, resurface the
seat.

e Check that the seat contact is on the middle of the

5 valve face with the following width:
3" 1.2 — 1.6 mm |0.047 — 0.063 in.

If not correct the valve seat as follows:
{1) If the seating is too high on the valve face, use
30¢° and 457 cutters to correct the seat.

EREC ] HE
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ERICI0T

EMYIR

13.

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

(d) Hand-lap the valve and valve seat with abrasive com-
pound.

INSPECT VALVE SPRINGS

{al Using a steel square, measure the squareness of the
valve springs.

Maximum squareness: 2.0 mm (0.079 in.)

If squareness is greater than maximum, replace the valve
spring.

{bl Using calipers, measure the free length of the valve
spring.

Free length: 47.98 mm (1.8890 in.)

If not as specified, replace the valve spring.

{cl  Using a spring tester, measure the tension of the
valve spring at the specified installed length.

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

If not as specified, replace the valve spring.



https://procarmanuals.com

ProCarManuals.com

EM-42 ENGINE MECHANICAL — Cylinder Head

—  14. INSPECT VALVE ROCKER ARM AND SHAFT

a2 l_;"w {a} Check for rocker arm-to-shaft clearance by moving

each rocker arm.

e #'Nj—[r
=2 ,l U e If movement is felt, disassemble and check.

b} Check that the rocker arm roller turns smoothly.

(c) Disassemble the rocker arm assembly as shown in

the figure,
NOTE: Arrange the disassembled parts in order.

Yalve Rocker Shaft

Camshaft Bearing Cap
|

‘ Exhaust Valve
Rocker Arm

Compression

Spring

Intake Valve
Rocker Arm

Frant

EhEIT Bﬂ

(d} Using & micrometer, measure the diameter o

rocker arm shaft

Shaft diameter:
18.464 — 18.483 mm (0.7269 — 0.7277 in}

the rocker arm.

Rocker arm inside diameter:
18.500 — 18.521 mm |0.7283 — 0.7292 in.

EMDYED

/) Subtract the rocker arm shaft measurement from the

rocker arm measurement.

Standard oil clearance: 0017 — 0,057 mm
(0.0007 — 0.0022 in.)

Maximum oil clearance: 0.1 mm (0.004 in.)

if the clearance is greater than maximum, replace the

rocker arm and/or shaft.

(g) Assemble the rocker arm assembly in reverse order

as described in step 14-{b).

f the

le) Using dial indicator, measure the inside diameter of
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15. INSPECT CAMSHAFT

{al Place the camshaft on V-blocks and, using a dial
indicator, measure the circle runout at the center
journal.

Maximum circle runout: 0.1 mm (0.039 in.)

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

bl 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,

ProCarManuals.com

(e} Using a micrometer, measure the journal diameter.
Journal diameter: 34,969 — 34,986 mm
(1.3767 — 1.3774 in.}

If the oil clearance even when new bearings are used, is
greater than specified, regrind or replace the camshaft.

-. \j
s EM2 151

16. IF NECESSARY, GRIND AND HONE CAMSHAFT
JOURMNAL

Grind and hone the journals to the undersized finished
diameter.

Install new journal bearings.

Bearing size (U/S 0,125, 0.250)

Journal finished diameter:
uU/s 0.125 34.844 — 34.860 mm
(1.3718 — 1.3724 in.)
u/s 0.250 34.719 — 34.7325 mm
{1.3669 — 1.3675 in.)

17. INSPECT INTAKE AND EXHAUST MANIFOLDS

Using a precision 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 maximum, replace the manifold.
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EMD193

EMICH B

EMORED  ERD185

LRI 0

REPLACEMENT OF CAMSHAFT OIL SEAL
NOTE: There are two methods of oil seal replacement.

REPLACE CAMSHAFT OIL SEAL

If camshaft oil seal retainer is removed from cylinder
head:

{a) Using a screwdriver and hammer, drive out the oll
seal.

{bl Using SST and a hammer, drive in a new oil seal until
its surface is flush with the oil seal retainer edge.

S57 09214-60010
lc) Apply MP grease to the oil seal.

If camshaft oil seal retainer is installed to cylinder
head:

{a) Using a knife, cut off the oil seal lip.
(b) Using a screwdriver, pry out the oil seal.

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

{c) Apply MP grease to a new oil seal.

([dl Using SST and a hammer, drive in the oil seal until its
surface is flush with oil seal retainer edge.

SST 09214-60010
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ASSEMBLY OF CYLINDER HEAD
{See page EM-31)
MOTE:
® Thoroughly clean all parts 1o be assembled.

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

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

1. INSTALL SWIRL COMBUSTION CHAMBERS

fal  Align the swirl combustion chamber knock pin with
the cylinder head notch.

(b} Using a plastic hammer, driva in tha swirl combustion
chamber (with the shim).

EMiC a7
g {c) Using a dial indicator, check the swirl combustion
© chamber protrusion.
c_(g Combustion chamber protrusion:
S = 0.01 — 0.07 mm (0.0004 — 0.0028 in.)
c
©
=
-
]
O
(@)
S
D_ EWD BE
If the protrusion is not within specification, adjust it with a
swirl combustion chamber shim.
Combustion chamber shim thickness:
0.05 mm (0.0020 in.)
0.10 mm (0.0039 in.}
0.15 mm (0.0059 in.)
0.20 mm (0.0079 in.)
" 2. INSTALL VALVES
ik SE;?:‘; - {al Insert the valve in the cylinder head valve guide.
s Check the valves are installed in the correct order,
pring Seal — &5
Valve Stem— "= (b} Install the valve spring seat and new oil seal.

il Seal iV
Oil Sea ‘3*__&

-,II!;IFf_I B
Valve. iL
x5 EMOZEG

e} Install the springs and spring retainers on the valves,
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e — (dl Using SST, compress the valve spring and place the
5 A two keepers around the valve stem,

S5T 09202-43013

e} WUsing a plastic hammer, lightly tap the stem fo
assure proper fit.

i INSTALLATION OF CYLINDER HEAD
; ﬂ-vﬁfﬁr'ﬂ‘ ; {See page EM-31]
T sy 1. INSTALL CYLINDER HEAD

7 (a) Install & new cylinder head gasket and the head on
' the cylinder block,

ProCarManuals.com

FRaG2c

{b) Apply a light coat of engine oil on the threads and
under the head of bolts.

{c) Install gradually and tighten the eighteen head bolts
in three passes and in the sequence shown. Torque
the bolts on the final pass.

Torque: 1,200 kg-cm (87 fi-1b, 118 N'm)

Chdcz 202

f — 2. INSTALL CAMSHAFT BEARINGS, CAMSHAFT AND

Upper lax. No. 1 Upper Bearing
Camshaft Bearing) {No. 1 Camshatt VALVE ROCKER SHAFT ASSEMBLY
and Lower Bearing Bearinal (a) Install the upper bearings to the camshaft bearng

caps.
(bl Install the lower bearings to the cylinder head.
(¢} Place the camshaft in the cylinder head.

| | bt
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Ent BB

End1 83

Vo
' EMCIED

FRINTS

ERILTSL

{dl  Turn the crankshaft to lower the pistons.

{e) Install the valve rocker shaft assembly on the cylinder
head.

[fl  Gradually install and tighten the ten bolts in three
passes in the seguence shown.
Torgque the bolts on the final pass.

Torque: 195 kg-cm {14 ft-lb, 19 N-m}

INSTALL CAMSHAFT OIL SEAL RETAINER

Install a new gasket and the retainer with the six boits.
Torque the bolls,

Torque: 185 kg-cm (13 ft-1b, 18 N-m)

INSTALL EXHAUST MANIFOLD

{a} Install a new gasket and the exhaust manifold with
the six bolts, two plate washers and nuts. Torgue the
bolts and nuts,

Torque: L, 2L 400 kg-cm (29 ft-ib, 39 N-m)
2L-T 530 kg-cm (38 fi-lb, 52 N'm]

(b  Install the two insulators with the four bolts. Torgue
the bolts.

Torque: 120 kg-cm (9 ft-lb, 12 N°-m)

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

INSTALL WATER OUTLET ASSEMBLY

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

Torque: 195 kg-cm (14 fi-1b, 19 N-m)

INSTALL INTAKE MANIFOLD AND LH ENGINE
HANGER

Install a new gasket, intake manifold and LH engine hanger
with the six bolis and two nuts.

Torque: 240 kg-cm (17 ft-1b, 24 Nm)
CONMNECT ACCELERATOR CONNECTING ROD

INSTALL FOUR INJECTION NOZZLES
{See steps 3, 4 on page FU-12)

10, INSTALL FUEL INLET PIPE |See page FU-47)
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ENGINE MECHANICAL — Cylinder Head

EMOEDS

ERAC 1000

“7 Emoina

11.

12,

13.

14.

INSTALL FOUR INJECTION PIPES
{See page FU-12}

INSTALL CAMSHAFT TIMING PULLEY
{See page EM-26)

INSTALL TIMING BELT
(See steps 6 to 16 on pages EM-26 to 30}

ADJUST VALVE CLEARANCES

{a) Set the Mo. 1 cylinder to 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 No. 4 cylinder are tight.

If not, turn the crankshaft one revolution (360°) and align
the mark as above.

{c) Adjust only those valves indicated by arrows,
Valve 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.

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

® Recheck the wvalve clearance, The feeler gauge
should slide with a very slight drag.

ld] Turn the crankshaft one revolution (3607 and align
the timing marks as above,
Adjust only the valves indicated by arrows.
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ﬂ 16. INSTALL HALF CIRCULAR PLUG

{a} Apply seal packing black (Part No. 08826-00080) or
equivalent to the half circular plug.

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

I S1ADZ0E

ProCarManuals.com

16. INSTALL CYLINDER HEAD COVER
= ! {a} Apply seal packing black (Part No. 08826-00080) or

L i _J'?-,-J:"_j__ e equivalent to the camshaft oil seal retainer, cylinder
i aa)= 0% cu T S . head and half circular plug as shown.
i e e e e ]
I|I||I.I|.[v—' oy it =reit
g
A ke
e

{b) Install a gasket to the head cover,

{cl  Install the head coverwith the three seal washers and
cap nuts,

{d} Install the remaining two timing gear cover mount
bolts,

EMDT48
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CYLINDER BLOCK
COMPONENTS

ProCarManuals.com

Piston Ring (Mo. 1 Compression} ) _
Piston Ring (Na. 2 Compression)

Piston Ring (Oil) - =
Piston —— g _—+——Piston Pin

# Snap Ring —

Rod Bushing

~Connecting Rod

5‘;‘ }:|7 Connecting Rod Bearing
Ny 1,250 (90, 125
Cylindar Block f"m y
N —Connecting Rod Cap

“x\ 600 (43, 58} |
\ A

il Pump
\'\ & Gasket
@ Gasket ; \ .
\\ \,

3 Flywheel

Rear End Plate
Y ‘Dust Cover
\\ f Qil Seal
% Rear il Seal Retainer
‘0 Gasket

'\ W
Crankshaft @é; i
Crankshaft ‘@7—{)” Check Valve

Thrust Washer 260 (19, 25)

Crankshaft
Thrust Washer

@ Crankshaft |, MonBearing—h—q,
Frant Gil Seal I"..-"Ialn Bearing Cap—%| 1,050 (76, 103' |

¥ Gasket

L GaskFt il Pan

£
Qil Strainer

& Gasket

g cm (fL-Ib, N-mi| : Specified torque

& Mon-reusable Pdl‘f P
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DISASSEMBLY OF CYLINDER BLOCK
{See page EM-50]

y

2

REMOVE FLYWHEEL OR DRIVE PLATE

REMOVE REAR END PLATE
Hemaove the two bolts, end plate and dust cover,

INSTALL ENGIME TO ENGINE STAND FOR
DISASSEMBLY

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

REMOVE OIL PUMP
(See steps 1 to 7 on pages LU-4 and 5)

REMOVE REAR OIL SEAL RETAINER
Bemove the four balts, retainer and gasket.

CHECK CONNECTING ROD THRUST CLEARANCE

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

Standard thrust clearance: 0.08 — 0.20 mm
(0.0031 — 0.0079 in.)
Maximum thrust clearance: 0.3 mim (0.012 in.)

If the clearance is greater than the maximum, replace the
connecting rod and/or crankshaft.

REMOVE CONMECTING ROD CAPS WITH LOWER
BEARING AND CHECK OIL CLEARANCE

{a)l Place matchmarks on the rod and cap.
(b} Remaove the rod nuts.

() Lightly tap the rod bolts and 1ift off the caps with the
bearing.

MOTE: Keep the bearing inserted with the cap.

ld)  Cover the rod bolts with a short piece of hose to pro-
tect the crankshaft from damage.
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Brown, Black or Blug

o

EMD21Y

{e} Clean each crank pin and bearing.
() Check each crank pin and bearing for pitting and

scratches.

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

lg) Lay a strip of Plastigage across the crank pin.

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

iy Remove the rod cap.

lji  Measure the Plastigage at its widest point.

Standard oil clearance: 0.036 — 0.064 mm
(0.0014 — 0.0025 in.}

mMaximum oil clearance: 0.1 mm (0.004 in.)

If the clearance is greater than maximum, replace the
bearing. Grind the crank pins or replace the crankshaft as

required.

MOTE: There six different standard bearings, distin-
guished numerically {1, 2 and 3} and by color {brown,
black and hlug).

For 2L-T engines, replace bearing with 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 bearing cap, i. e, 1 with
brown, 2 with black, 3 with blue.

(k) Completely remove the Plastigage.

-
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10,

bl

PUSH OUT PISTON AND CONNECTING ROD
ASSEMBLY WITH UPPER BEARING

[a) Remove all the carbon from the piston ring ridge.
(b} Cover the rod bolts. (See page EM-51)

{c}  Push out the piston and rod assembly with the bear-
ing thraugh the top of the cylinder block.

MOTE:
@ Keep the bearing inserted with the rod.

@ Arrange the piston and rod assembly in order.

CHECK CRANKSHAFT THRUST CLEARANCE

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.)
0.3 mm (0.012 in.)

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

Maximum thrust clearance:

REMOVE MAIN EEARING CAPS WITH LOWER
BEARING AND CHECK OIL CLEARANCE

{a) Loosen the bolts until the threads no longer mesh.
[b)  Grasping the bolts together, pull off bearing cap,
MOTE: Keep the bearing inserted with the caps,

{e)  Lift out the crankshaft.

{dl  Clean each journal and bearing.

e} Check each journal and bearing for pitting and
scratches.

If the journal and bearing are damaged, grind or replace
the crankshaft and replace the bearing.
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12,

{fi  Place the crankshaft on the cylinder block.
g) Lay a strip of Plastigage across each journal.

(h) Install the bearing cap {See page EM-66}
Terque: 1,050 kg-cm (76 fi-Ib, 103 N'm)
MOTE: Do not turn the crankshatt.

{il Remove the bearing cap.
{i} Measure the Plastigage 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)}
If the clearance is greater than maximum, replace the
bearing. Grind the journals or replace the crankshaft as
required.

NOTE: If using a standard bearing, replace with one hav-
ing the same number as marked on the cylinder block or
having its corresponding color, i.e., 1 or brown, 2 or black,
3 or blue,

{k} Completely remove the Plastigage.

REMOVE CRANKSHAFT AND UPPER MAIN
BEARINGS

(a) Lift out the crankshaft.
(b) Remove the bearing from the cylinder block,

NOTE: Arrange the caps, hearings and thrust washers in
arder.
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13. REMOVE OIL CHECK VALVES AND OIL JETS

INSPECTION OF CYLINDER BLOCK

1,

REMOYE GASKET MATERIAL

Lising a gasket scraper, remove all gasket matenal from
the cylinder block surface,

CLEAN CYLINDER BLOCK
Using a soft brush and solvent, clean the block.

INSPECT TOP OF CYLINDER BLOCK

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

page.
Maximum warpage: 0.2 mm (0.008 in.)

If warpage is greater than maximum, replace the cylindar
block,

INSPECT CYLINDERS
Visually check the cylinder for vertical scratches.

If deep scratches are present, rebore all four cylinders.
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T Thrust

Direction

{0 Axial

Direction

15 mm
1059 inl

Miciclle

15 mm
1059 in

HAC3 )

panz1z |

5. INSPECT CYLINDER BORES

Using a cylinder gauge, measure the cylinder bore at posi-
tions A, B and C in the thrust and axial directions.

Standard diameter

|_ , | Cylinder bore mim lind
Fistan size =
| L ERE

STD 80,000 — 90030 §2.000 - 92.030
| (35433 - 3.5445) | (36220 — 3.6232)

| | |
p 90 500 — 90.530 92 500 — 92.530
0/ 050 | 135630 — 3.6642) | (3.6417 = 36429)

Maximum digmeter

| Cylinder bore mm lin.

Piston size —

- _|___ L II 2L, 21T
sTo | 9023 (38624) | 9223 (383111

0/5 080 | 90731357200 | 9273 (3.6508) |

If the diameter is greater than maximum of the STD size,

rebore all four cylinders.
If the diameter is greater than maximum of the 0/S 0.50,

replace the cylinder block.

6. REMOVE CYLINDER RIDGE

1§ the wear is less than 0.2 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

1. CHECK FIT BETWEEN PISTON AND PIN
Try to move the piston back and forth on the piston pin.
If any movement is felt, replace the piston and pin.

2. REMOVE PISTON RINGS

Using a piston ring expander, remove the piston
Keep the rings separate for each cylinder.

rings.

ez 167]
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3. DISCONNECT COMNMNECTING ROD FROM FISTON
{a) Using needle-nose pliers, remove the snap rings.

(b} Gradually heat the piston to about 60 — 70°C {140 -
168°F).

¢} Using a plastic-faced hammer and brass bar, lightly
tap out the piston pin and remove the connecting
rod.

MOTE:
@ The piston and pin are a matched set.

® Keep the piston, pin, rings and connecting rod together
for each cylinder.

INSPECTION OF PISTON AND CONNECTING
ROD ASSEMELY

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

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

[z} Using solvent and brush, thoroughly clean the piston.
CAUTION: Do not use a wire brush.
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EN-58
|_ 2. INSPECT PISTON DIAMETER AND CLEARANCE
= -~ {al Using a micrometer, measure the piston diameter at a
= 1 . right angle to the piston pin hale center ling 34 mm
- {1.34 in.) or 23 mm {0.27 in.} below the skirt bottom
/ : edge.
Standard diameter
_/"J" ) ) Fiston bore mm lin
Piston size  [—— - C—
L 34 mm L 2L, 2L-T
2L, 2L-T 23 mm e |
i EM2227 aTD 89955 — B9.98b 07 840 — 91,970
136415 — 3.65427) 13.6197 - 3.6209)
I i 05050 | 90455 — 90485 | 92440 — 82470
L-.-'I Directhion ' ' |:3.5'E12 - 35524] [3-6394 = 3.64':'5]
Front < '
g, Auial {b) Measure the cylinder bore diameter in the thrust
~ Direction directions (See page EM-56) and subtract the piston
K pmensornm diam.eter measurement from the cylinder diameter,
. ' 1059 in) Standard clearance:
LA hiddle L 0.035 — 0.055 mm (0.0014 — 0.0022 in.)
C |, 15 mm 2L, 2L-T 0.050 — 0.070 mm {(0.0020 — 0.0028 in.)
L— (052 in) Maximum clearance: 0.14 mm (0.0055 in.)
i M the clearance is greater than maximum, replace the
[ - piston, or rebore all four cylinders and replace all four
pistons.
-
f
o
|_}_E:‘\ 3
EI‘\"'-"-’;"E;&'_
3. |INSPECT CLEARANCE BETWEEN PISTON RING LAND
D AND NEW PISTON RING
= f {a} Install the No. 1 ring to the piston and, using a feeler
Clearance gauge, measure the No. 1 ring clearance between the

Gauge /N

i
o o
Thickness  f v

EMIITI

ring land and new piston ring when the ring is flush
with the piston surface.

Mo. 1 ring clearance:
L 0.010 — 0.055 mm (0.0004 — 0.0022 in.)
2L, 2L-T 0.020 — 0.065 mm [0.0008 — 0.0026 in.)

Using a feeler gauge, measure the No. 2 and oil ring
clearances between the ring land and new piston ring

{b)

Mo. 2 ring clearance:
0.040 — 0.100 mm (0.0016 — 0.0039 in.)

Qil ring clearance:
0.030 — 0.070 mm (0.0012 — 0.0028 in.}

If not within specification, replace the piston.
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INSPECT PISTON RING END GAP
(a] Insert a piston ring into the cylinder bore.

(bl Using a piston, push the plst{m 'ng a little beyond
the bottom of the ring tr_ai.&;l_l e
{140 mm (5.51 in.) fmrn.:_l‘k@. surface of cylinder

block)
()  Using a feeler gauge, measure the E'r'u:l gap.

Piston ring end gap mm (in.)
| pi I
| ttem P;ﬁ:;“ L 2L, 2L-T
Mo 030 - 087 035 = 0.62
'_ | 00118 — 0.0224) [ 100138 — DOZ44)
. 020 — 052 020 = 047
Standard | No.2 | s 5059 _ 00205) (0.0079 - 0.0185
i 0.20 — 052 o
I:D 0078 — 0O205)
Nl:j_'l 1.30 |:C| 051}
Maximum | No.Z 1.12 (0.044) 1.07 [0.042)
| Qi 1.12 {0.044]

If the gap exceeds the specified maximum, replace the
piston ring.

If the gap exceeds the specified maximum even with a
new piston ring, rebore the cylinder and use an ofs piston
ring.

CHECK PISTON PIN FIT

At 60 = 70°C (140 — 158°F) you should be able to push
the pin into the piston with your thumb.

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

fal Using a rod aligner, check the connecting rod align-
ment.

® Check for bend.

Maximum bend:
0.05 mm {0.0020 in.) per 100 mm (2.94 in)

@ Check for twist.

Maximum twist:
0.15 mm {0.0059 in.) per 100 mm (3.94 in.)

It the rod is bent or twisted, replace the connecting rod.
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Measure the oil clearance between the rod bushing

and piston pin,

@ Using an inside dial indicator, measure the inside
diameter of the rod bushing.

{b)

e 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 — 0.0005 in.)

Maximum oil clearance: 0.05 mm ({0.0020 in.)
If the oil 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
lal  Align the oil holes of the bushing and connecting rod.

(bl Using SST and a press, press in the bushing.
SST 09222-40011

3, HONE ROD BUSHING AND CHECK PISTON PIN FIT IN
CONNECTING ROD
lal  Using a pin hole grinder, hone the bushing and check
that the oil clearance is within standard specification.
0.004 — 0.012 mm
{0.0002 — 0.0005 in))

Check the piston pin fit at normal reom temperature,
Coat the piston pin with engine oll and push it into
the rod with your thumb.

Standard oil clearance:

{b)
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INSPECTION AND REPAIR OF CRANKSHAFT

T

INSPECT CRANKSHAFT
{a) Place the crankshaft on V-blocks.

{b)  Using a dial indicator, measure the circle runout at
tha center journal,

0.1 mm (0.039 in.}

If the circle runout is greater than maximum, replace the
crankshafi.

Maximum circle runout:

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

Standard diameter (Standard sized bearing):
Main journal 61.985 — 62.000 mm
{2.4403 — 2.4409 in.)
L, 2L 52.988 — 53.000 mm
{2.0861 — 2.0866 in.)
2L-T 54,988 — 55.000 mm
(2.1649 — 2.1654 in.}

(di Check the main journal and crank pin for taper and
out-af-round as shown.

Crank pin

Maximum taper and out-of-round:
0.02 mm (0.0008 in.}

If the oil clearance even when new bearings are used, is
greater than specified, regrind or replace the crankshaft.

GRIND AND HONE MAIN JOURNAL AND/OR CRANK
PIN

Grind and hone the main journals and/or crank pins to the
undersized finished diameter.

Main journal finished diameter:

U/S 0.25 61.735 — 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/s0.25 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/sS0.50 L,2L 52.488 — 52.500 mm
(2.0665 — 2.0669 in.}

2L-T 54.488 — 54.500 mm

{2.1452 — 2.1457 inl)

Install new main journal and/or crank pin undersize bear-
ings.
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L 34 mm
2L, 2L-T 23 mm

Epd222!

BORING OF CYLINDERS

1. SELECT PISTON AND PISTON RING

Piston diameter:

Standard size L £0.055 — 85,985 mm
(3.5415 — 36427 in.)

2L, 2L-T 91.940 — 91.970 mm

{3.6197 — 3.6209 in

Oversize L 50.455 — 90,485 mm
{3.5612 — 3.5624 in.)

2L, 2L-T 92440 — 92.470 mm

(3.6394 — 3.6405 in.)

Replace all the pislons,
Replace the piston rings with ones matching the pistons.

2. CALCULATE AMOUNT TO BORE CYLINDER

(a) Using a micrometer, measure the piston diameter at a
right angle to the piston pin hole center line 34 mm
(1.34 in) or 23 mm (0,91 in.) below the skirt bottom
edge.

b} Calculate the amount each cylinder is to be rebored
as follows:

Size to be rebored =P+ C — H

= Piston diameter
C = Piston clearance
L 0.035 — 0,055 mim
{0.0014 — 0.0022 in.)
2L, 2L-T 0.050 — 0.070 mm
{0.0020 — 0.0028 in.)
H = Allowance for honing
Less than 0.02 mm (0.0008 in.)

3. BORE AND HONE CYLINDERS TO CALCULATED
DIMEMNSIONS

Maximum honing: 0.02 mm (0.0008 in.)

CAUTION: Excess honing will destroy the finished
roundness.
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REPLACEMENT OF CRANKSHAFT OIL SEALS

MOTE: There are two methods of oil seal replacement.

1. REPLACE CRANKSHAFT FRONMNT OIL SEAL
If oil pump body is removed from cylinder block:

{a}l Using a screwdriver and hammer, drive out the oil
seal,

(b} Using SST and a hammer, drive in a new oil seal to
the depth of 0.5 mm (0,020 in) from the oil pump
body edge,

S5T 09214-60010

(c) Apply MP grease to the oil seal.

knO35E EMITTT

E

8 If oil pump body is installed to cylinder block:

n e {fal Using a knife, cut off the oil seal lip.

4 T T

CDU G 8 s (b} Using a screwdriver, pry out the oil seal.
o X

% A [31': CAUTION: Be careful not to damage the crankshaft.
Ly Tape the screwdriver.

© Cut Position -

e i3 __J.T_} f

ol

L ORET FaOal

[} Apply MP grease to a new oil seal.

() Using SST and a hammer, drive in the oil seal to a
depth of 3.5 mm {0.020 in.} from the oil pump body
edge.

S5T 08214-680010

rRIOZ3A EMZI T

Z. REPLACE CRANKSHAFT REAR DIL SEAL
I rear oil seal retainer is removed from cylinder block:

{al  Using a screwdriver and hammer, drive out the oil
R G seal,

EMDESS
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{b) Using SST and a hammer, drive in a new oil seal until
its surface is flush with the rear oil seal retainer edge.

5587 09223-63010
[c)  Apply MP grease to the oil seal.

If rear oil seal retainer is installed to cylinder block:
{a) Using a knife, cut off the oil seal lip.
{b)  Using a screwdriver, pry out the oil seal.

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

lc) 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 the rear oil seal retainer edge.

SST 09223-63010

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

la} Install a new snap ring on one side of the piston pin
hole.

{b) Gradually heat the piston to about 60 — 70°C (140 —
168°F),
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3.

{c} Align the front marks of the piston and connecting
rod, and push in the piston pin with your thumb,

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

INSTALL PISTON RINGS

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

MOTE: When assembling the oil ring and expander coil,
insure that the expander coil joint is at the opposite side of
the ring ends.

() Position the piston rings so that the ring end gaps are
as shown.

CAUTION: Do not align the end gaps.

INSTALL BEARINGS

Install the bearing inserts in the connecting rods and rod
caps.
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INSTALLATION OF CRANKSHAFT, PISTON
AND CONNECTING ROD ASSEMBLY

) {See page EM-50)
& %] 1. INSTALL OIL JETS AND OIL CHECK VALVES
2 Torque: 260 kg-cm (19 ft-Ib, 25 N-m)

EMIZELE

EWLTZS

2. INSTALL MAIN BEARINGS

—— Install the bearing in the cylinder block and bearing caps.
CAUTION: Install the bearing with the oil hole in the
block.

3. 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,

4. PLACE CRANKSHAFT ON CYLINDER BLOCK

Eh0z4?

5. INSTALL MAIN BEARING CAPS WITH LOWER
THRUST WASHERS
NOTE: Each bearing cap is numbered.

N la) Install the thrust washers on the No. 3 bearing cap
with the oil grooves facing outward.

FRLZAD
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(b} 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 baolts,

{d} Install and tighten the cap bolts in two or three
passes and in the sequence shown,

Torgque: 1,050 kg-cm (76 ft-1b, 103 N'mj)
{e} Check that the crankshaft turns smaoothly.

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

6. INSTALL PISTON AND CONNECTING ROD
ASSEMBLY

{a} Caover the rod bolts with a short piece of hose to pro-
tect the crankshaft from damage,

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

7. INSTALL CONMNECTING ROD CAPS
fal  Match the numberad cap with the numbered rod.

(b) Install the rod caps with the front mark facing for-
ward,
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{c}  Apply a light coat of the engine oil on the threads and
s under the rod nuts,

il (d} Install and tighten the rod nuis alternately in two or
three passes.

Torque: 600 kg-cm (43 ft-1b, 59 N-m)
(e} Check that the crankshaft turns smoothly.

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

Ebtdand

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,
Torgque the bolts.

Torque: 130 kg-em (9 ft-1b, 13 N-m)

EARLUE

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

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

4. REMOVE ENGINE STAND

ProCarManuals.com

5. INSTALL REAR END PLATE

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

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

6. INSTALL FLYWHEEL OR DRIVE PLATE
Torque: 1,250 kg-cm (90 ft-1b, 123 N-m)

..n‘“ Fy -
R
"3 i EMGR0Y
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FU-z FUEL SYSTEM — Replacement of Fuel Filter

| REPLACEMENT OF FUEL FILTER

Standard type

1. REPLACE FUEL FILTER
(al WUsing SST, remove the fuel filter and O-ring.
=, SST 09228-34010

U An

b} Install @ 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
{al  Turn the hand pump counterclockwise to free it.

(o) Operate the hand pump until you feel more resis-
tance.

{c}  Turn the hand pump clockwise and tighten it.

3. START ENGINE AND CHECK FOR FUEL LEAKS

ProCarManuals.com

w/ Sedimenter Type

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

2. REPLACE FUEL FILTER
{a) Using SST, remove the fuel filter and O-ring,
S5T 09228-64010

FLIOTED

{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 to where you feel resis-
tance,

@ Using SST, tighten the fuel filter an extra 3/4 turn.
S5T 09228-64010

|
I FUC 133 FLEAHG
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Bl

FUR1ag

FLICT 2

FHTEY

3. FILL FUEL FILTER WITH FUEL
Operate the hand pump until you feel more resistance.

FUEL FILTER (LF only)

REPLACE FUEL FILTER
{al Disconnect the fuel hoses from the fuel filter.
{b) Remove the bolt and fuel filter,
el Install a new filter with the bolt.

id}  Connect the fuel hoses.

FUEL FILTER WARNING SWITCH

INSPECTION OF FUEL FILTER WARNING
SWITCH

Standard Type
1. DISCONNECT WARNING SWITCH CONNECTOR

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

3. INSPECT WARNING SWITCH

(al Check that there is continuily belween terminals
when the warning switch is ON [float up).

(b] 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 light coat of fuel on the gasket.

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

5. CONNECT WARNING SWITCH
6. START ENGINE AND CHECK FOR FUEL LEAKS
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Fu-4 FUEL SYSTEM — Fuel Filter Warning Switch
w/ Sedimenter Type
1. DRAIN FUEL FROM FILTER
Remove the drain plug and drain the fuel.
NOTE: Put a suitable container or shop towel under the
filter.
2 DISCONNECT WARNING SWITCH CONNECTOR
3. REMOVE WARNING SWITCH
Using pliers, remove the warning switch and gasket.
. FLKD1 38
|‘ 4. INSPECT WARNING SWITCH
la} Check that there is continuity between the terminals
when the warning switch is ON (float up).
(b) Check that there is no continuity between the ter-
minals when the warning switch is OFF (float down).
If operation is not as specified, replace the warning switch.
5. INSTALL WARNING SWITCH

FLGTAS

Install the warning switch with a new gasket
@ Put a little 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



https://procarmanuals.com

ProCarManuals.com

FUEL SYSTEM — Fuel Heater

FU-5

FUEL HEATER
SYSTEM CIRCUIT

Starter Switch

A(I";I%j
O

LM Fuse ENGIMNE 154

O g W g
IG,
# |
3 F
o
Fuel
Fusible Heater
Lirk Relay
Fl
-
|
i Batter
i L Fuel
== Heater

If—fo—2

Waguum
Switch

FUC A

FLICAH?

FLIOG9E

INSPECTION OF FUEL HEATER

1. INSPECT FUEL HEATER

Using an ohmmeter, measure the resistance between the

terminals.

Resistance: 0.73 &+ 0.29 0 at 20°C (68°F)

2. INSPECT VACUUM SWITCH

fal Using an ohmmeter, check that there is no continuity

between the switch terminal and switch body.
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FU-6 FUEL SYSTEM — Fuel Heater

Continuity

"'--.:_,.__

FLInE0:

FUCITE

b} With a vacuum of 200 = 60 mmHg (7.87 *+ 236
in.Hg, 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.

IMSPECT FUEL HEATER RELAY
LOCATION: In the engine compartment relay box.

{al Using an ohmmeter, check for continuity between

the following terminals:
e 1 w2 Continuity

e 3. —~4 No continuity

{b} Apply battery voltage between terminals 1 and 2.
¢ 3 —~ 4 Continuity

If continuity is not as specified, replace relay.
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FUEL SYSTEM — Injection Nozzles FU-7

INJECTION NOZZLES

REMOVAL AND TEST OF INJECTION
NOZZLES

| 50036, 49 |

Mozzle Leakage Pipe

% Washaer —

Injection Mozzle

700 |51, 68

Seal —

& Gasket— i

r"”'..."“ IR | ) K
.i:" ! | | -
\EN?‘%\_ )
\_tl. _-____{“.: ] I | -

! 1 'I""'--| I'-. .I"‘. 5 rx}“zl.

S

;kg-cm Ift-lb, M-ml| @ Specified mrqu-é_

% Mon-reusable part

& 2
P Wcmmp

260 (18, 25) |

Injection Pipe

P

/' Fuel Hose

FLO121

1. BEMOVE FOUR INJECTION PIPES

{a} Remove the two nuts holding the four injection pipes
to the intake manifold.

(b}  Remove the four injection pipes and clamps.

FLIG e

2. REMOVE NOZZLE LEAKAGE PIPE
{al Disconnect the fuel hose from the leakage pipe.

(b} Remowe the four nuts, leakage pipe and four
washers,

FLOLES
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FUEL SYSTEM — Injection Nozzles

FLOT 24

FLo2ay

FLIN 140

3

REMOVE FOUR INJECTION NOZZLES
Using SST, remove the four nozzles, seats and gaskets,
SET 09260-46012

NOTE: Arrange the nozzles in order,

INJECTION PRESSURE TEST

{al Install the nozzle to an injection nozzle hand tester
and bleed the air from the union nut

WARNING: Da not place your finger over the nozzle
injection hole.

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

[c) Pump the tester handle slowly and ohserve the
pressure gauge,

([d) 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 — 1,778 psi, 10,297 — 12,258 kPa)
2L (LS Hong Kong & Singapore)
145 — 168 kg/cm®
(2,062 — 2,389 psi, 14.220 — 16,475 kPa)

Mew nozzle
L, 2L lex. LS Hong Kong & Singapore), 2L-T
115 — 125 kg/cm?
(1,636 — 1,778 psi, 11,278 — 12,258 kPa)
2L (LS Hong Kong & Singapore)
160 — 168 kg/cm?
(2,276 — 2,380 psi, 15,691 — 16,475 kPa)

MOTE: Proper nozzle operation can be determined by a
swishing sound,
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FUEL SYSTEM — Injection Nozzles EU-9

-
Faulty

Good

FLILET 42

Good Faulty
7 -
Y i I,'I \
i g / 4
il 4 /’ |I A :
]
Good Faulty Faulty Faulty

FLID A5

If the opening pressure is not within specification, dis-
assemble the nozzle and change the adjusting shim on the
top of the pressure spring.

Adjusted opening pressure:

L, 2L (ex. LS Hong Kong & Singapore)
. {A) type
110 — 125 kg/cm?
{1,565 — 1,778 psi, 10,787 — 12,258 kPa)

2L (LS Hong Kong & Singapore) ..... (B) type
160 — 168 kg/cm®
{2,276 — 2,389 psi, 15,691 — 16,475 kPa)

Adjusting shims mm {ir

Mozzle type | Shim thickness | Nozzle type | Shim thickness

B} 0.70 {0.0278] (A (B) 1.35 10.0531)

B} 0.75 {0.0295) (A} (B8} 1.40 [0.0551)

B 0.80 {0.0315) (A} (B} 1.45 (0.0571)

B 0.85 (0.0335) (A} (B 1.50 [0.05391)

(B} 0.890 (0.0354) (A} (B} 1.55 (0.0610)

{B} 0.85 (0.0374) (A} (B 1.60 (0.0630)

(A} (B 1.00 10.0394) (A) (B) 1.65 (0.0650)

(A} (B) 1.05 10.0413) &) (B 1.70 {D.0669)

{a) (B} 1.0 (0.0433) {A) (B) 1.75 {D.0689)

{a) (B) 1.15 (0.0453) {A) 1.80 {0D.0709)

{A) (B]) 1.20 (0.0472) {A) 1.85 {0.0728)

{A) (B) 1.25 [0.04392) (A 1.90 {0.0748)

(&) (B) 1.30 [0.0512) (4] 1.95 {0.0768)
NOTE:

@ Varying the adjusting shim thickness by 0.05 mm
(0.0020 in.) changes the injection pressure by about 6.4
kg/em? (91 psi, 628 kPa),

® Only one adjusting shim should he used.

{e}  There should be no dripping after injection.

LEAKAGE TEST

While rmaintaining pressure at about 10.0 — 20.0 kg/ocm®
{142 - 28B4 psi, 981 - 1,981 kPa) below opening
pressure ladjust by tester handle), check that there is no
dripping for 10 seconds from the injection hole or around
the retaining nut.

If the nozzle drips within 10 seconds, replace it or clean
and overhaul the nozzle assembly,

SPRAY PATTERN TEST

@)  The injection nozzle should shudder at a pumping
speed between 15 — 60 times lold nozzle) or 30 —
GO times (new nozzle} per minute.

(b)  Check the spray pattern during shuddering.

If the spray pattern is not correct during shuddering, the
nozzle must be replaced or cleaned,
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FUEL SYSTEM — Injection Nozzles

COMPONENTS
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Mozzie Holder—
Body

Adjusting Shim

Pressure Spring

Fressure Pin

Mozzle Assembly

-Mozzle Haolder
Retaining Mut

700 (51, 69}

Distance Piece -

Eg-_c_r_nit—lb, M)l - Specilied torgue

FLIOT 25

%’1‘ e R
b
2 e .

\ L

- |

| P ] o

S |

DISASSEMBLY, CLEANING AND TEST OF
INJECTION NOZZLE

1.

DISASSEMEBLE INJECTION NOZZLE
fal Using S5T, unscrew the nozzle holder body.
S5T 089260-46012

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

() Remove the pressure spring, shim, pressure pin, dis-
tance piece and nozzle assembly.

MOZZLE CLEANING

tal To wash the nozzles, use a wooden stick and brass
brush. Wash in clean digsel fuel.

NOTE: Do not touch the nozzle mating surfaces with
your fingers.
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FUEL SYSTEM — Injection Nozzles Fu-11

Oine third of
its length

About ™5
B0 degrees
i

(b} Remove the carbon adhering to the nozzle needle tip
with a wooden stick,

(e} Remove the carbon from the exterior of the nozzle
body with a brass brush.

(d) Inspect the seat of the nozzle body for burns or cor-
rosion.

e} Inspect the nozzle needle tip for damage or corro-
sion.

If any of these conditions are present, replace the nozzle

assembly,

SINKING TEST
{al  Wash the nozzle in clean diesel fuel.

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

(b} Tilt the nozzle body about 60 degrees and pull the
needle out about one third of its length,

e} When released, the needle should sink down into the
body vent smoothly by its own weight,

{d) Repeat this test, rotating the needle slightly each
time.

If the needle does not sink freely, replace the nozzle
assembly.
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FUEL SYSTEM — Injection Nozzles

“*3' Upward

Gasket- ( @}

LA AG FUOSY Y

FU1Z7

FLIGT2Y

ASSEMBLY AND INSTALLATION OF
INJECTION NOZZLE

(See page FU-10)

1. ASSEMBLE INJECTION NOZZLE

{al Assemble the nozzle holder retaining nut, nozzle
assembly, distance piece, pressure pin, pressure
spring, adjusting shim and nozzle holder bhody, and
finger tighten the nut

b} Using 55T, torque tha retaining nut.
SS5T 09260-468012
Torque: 700 kg-cm (51 ft-Ib, 69 N-m}

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

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

3. INSTALL FOUR INJECTION NOZZLES

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

(b} Using SST, install and torque the four nozzles.
85T 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 defects.

4. INSTALL NOZZLE LEAKAGE PIPE

{a} Install four new washers and the leakage pipe with
the four nuts, Torgue the nuts.

Torque: 500 kg-cm (36 ft-lb, 49 N'm)
{b) Connect the fuel hose to the leakage pipe.

5. INSTALL FOUR INJECTION PIPES
(al Place the two lower clamps in the intake manifold.
(b) Install and torque the four injection pipes,
Torgque: 250 kg-cm (18 ft-1b, 25 N-m}
e  Secure the injection pipas with the two upper clamp
and nuts.

6. START ENGINE AMD CHECK FOR FUEL LEAKS
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FU-13

INJECTION PUMP
REMOVAL OF INJECTION PUMP

L, 2L lw/o HAC)

650 (47, 64)

Injectiuh Pump
Drive Pulley

— [ 28D (18, 25]

Fump Stay
Injection Fipe

|
Fuel Inlet Pipe

FLO440

L. 2L {w/HAC]}, 2L-T

ProCarManuals.com

Injection Fump
Drive Pulley

| 650 147, 641 |

[kg-cm [ft-Ib, N'm}| : Tightaning torgue
# : Mon-reusable part

250 (18, 25}

F"urTllp Stay

Injection Pipe
Fuel Inlet Pipe
InjectimfPump

Fu0488
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FUEL SYSTEM — Injection Pump

FLIz1a?

ELin an

—

FLIIZI1EI'."-‘

FLAETS]

1.

10.

11.

12.

13,

14,

[LX]
DRAIN 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-T]
REMOVE ACCELERATOR LINK

REMIOVE FOUR INJECTION PIPES
(See page FU-7)

REMOVE FUEL INLET PIPE
Remove the union nut, gaskets and inlet pipe.

REMOVE FUEL OUTLET PIPE
Remowve 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

(al Check the position of the injection period line before

removing the injection pump.
b} Remove the two nuts and injection pump.

{c) Remove the four bolts and pump stay.
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FUEL SYSTEM

— Injection Pump

FU-15

COMPONENTS

Flyweight Holder

=]
Gavernor Cover =
| &

= — T Gasket

Feed Pump Cover

A= ™,
o

I" 0-Ring

Fickup Sensor

Drive Gear

& Qil Seal

Gowvernor Link
lelle Spring

‘ Flyweight Full Load Set Scraw
Gowvarnor Gear Mo. 2 Flyweight
Adjusting Washer W.I:’lsl'ter
|Governor Sleeve o B
Gavernor Shaft iStop Ring =
Sleeve Plug ﬁ’Eﬁ ldle Spead
1k nut i
Lock nu l\J—‘_‘ P Adjusting Screw
U o
- Sy Washear ﬁlﬁ;{j Spring Seal
. Eﬁﬁﬁiﬁ: Governor Adjusting Shaft— T-{Elm “~____Damper Spring
' L Mo. 1 Flyweight e —5peed Control Spring
¢ O-Ring Washer Spring Seat
Hegulalor Valve Damper Spring
|75 (27, 37)] §
Injection Pump Housing ﬁﬁj}'—"“ T
Gavernor Link o E-Ring
_ ] #‘ . | Support Balt Governor Adjusting Shatfl
I |

Waoodruff Key |

_}T-J -
# Joint Rubber

Dirive Shaft Clip
RH Timer Cover - Stopper Pin
o Stide Pi
U—ang .-Td . e Fin
Ty IDrwe Shaft Washer 2 FFLJE| Ut Shlehaid

Sub-Piston Feed Pump < _~—%0-Ring

Timer ) @ # ,—Sprlng

Flstan LH Timer Cowver @]? "u"alvn

Distributive

Flunger Spring Shim
Upper Spring Seat

Spring

Lower Spring Seat Plunger —
Upper Plunger Plate—
Lower Plunger Plate —

Pump Plunger

[kg-cm {ft-Ib, N-mll : Specified torgue ;
Plunger Adjusting Shim

# Mon-reusable part

Spill Ring Guide

Adjusting Lever
|

Maximum Speed
Adjusting Scraw

& O-Ring

Roller and Washer Face Camplate

: |
Raller Ring | Coupling

= T Coupling Spring

Lever

Head Plug
“\ Summrt % Digtributive
Spring '40 ng head bolt

_aql170 (12, 17

i-"’e.;}_fj @ I;‘13’L~lr113£+slcu:ai

Delwary Walve
Holder
[500 (38, ag)|
Saal
Spring

Delivery Valve

Distributive # Gasket

Head

Flunger Spring

LG
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FUEL SYSTEM — Injection Pump

FLIO441

UG8

B7157

FLINSSD

FLICAA ]

DISASSEMBLY OF INJECTION PUMP
(See page FU-15)

T.s

MOUNT INJECTION PUMP TO STAND (SST) FOR
DISASSEMBLY

SST 09241-76022 and 09245-54010
REMOVE WOODRUFF KEY FROM DRIVE SHAFT

REMOVE PICKUP SENSOR

[LX]
REMOVE IDLE-UP

Remove the three bolts and idle-up.

[LX]
REMOVE THERMO WAX

Rermove the two bolts, thermo wax and O-ring.

REMOVE FUEL CUT SOLENOID

{a) Remove the lead wire,

(b} Remove the lead wire connector from brackets,
lc) Remove the fuel cut solenoid, spring and valve.

REMOVE GOVERNOR COVER

(a) Using an allen wrench, remove the four bolts,

B [MJ/T lex. LXI]
Disconnect the speed control spring from the gover-
nor spring seat and remove the governor COVer,
spring seat, damper spring and idle sping.

CAUTION: Be careful not to lose the idle spring.
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FUEL SYSTEM — Injection Pump FU-17

FUnd 44

FLUD4A3

[1){2] {3)

g «aﬂhﬁ @ sye]
oGl

FLIAG

(AL

FLI0AaL

10.

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

CAUTION: Be careful not to lose the idle spring.

REMOVYE GOVERMNOR SHAFT AND FLYWEIGHT
HOLDER

la) Remove the governor shaft lock nut by turning it
clockwise,

(bl Turn the governor shaft clockwise and remove it and
the following parts

{1) Governor sleeve

(2) No. 2 flyweight washer

(3) Four flyweights

(4)  Flyweight holder

(5) No. 1 flyweight washer

(6} Governor gear adjusting washer
NOTE: Be careful not to drop the washers into the pump
housing.
REMOVE DISTRIBUTIVE HEAD PLUG
Using SST, remove the distributive head plug.
55T 09260-54012

REMOVE FOUR DELIVERY VALVE HOLDERS

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

S3T 09260-54012
[b)  Remowve the four delivery valves and gaskets.
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FUEL SYSTEM — Injection Pump

FLE Lo

—i2)

(3]
— 4]

— 15

FUn1Ed

(1)

r@}—-m}
=13)
S—al

i

LI TGS

FLICEh

11.

12,

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

with your hand.

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

REMOVE DISTRIBUTIVE HEAD

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

{11 Two lever support springs

{2} Two plunger spring guides

(3} Two plunger spring shims

{4} Two upper spring seats

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

{a} Using SST, remove the pump plunger with the
following parts:

(1} Spill ring
(2} Lower spring seat
(3} Upper plunger plate
{4}  Lower plunger plate
557 09260-54012
b} Remove the plunger adjusting shim.

NOTE: Do not touch the sliding surfaces of the pump
plunger with your hand.
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FUEL SYSTEM — Injection Pump

FU-19

FLICET E36

FLINZLE

FUIgA4T

fLO BB

13. REMOVE GOVERNOR LINK

Using SST, remave the two governor link support bolts,
gasket and gowvernar link.

55T 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
(31 Timer outer spring
{4} Washer

(b Remove the timer clip and stopper pin.
{c)  Push on the slide pin as shown.

{dl  Push out the drive shaft with the roller ring.
lel Remove the drive shaft washer,
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FUEL SYSTEM — Injection Pump

FLIO1T0
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FLICA R

G2

FLIGT 4

16.

17.

NOTE:
® Be careful not to drop the rollers.

® Do not alter the position or assembly of the rollers,

(i Remmove the two belts and following parts,
{1} BRH timer cover
{2)  O-ring
{3) Timer piston
{4} Sub-piston

REMOYE FEED PUMP

{al Remove the two screws.

(bl Using a piece of wire, remove the feed pump cover.
{cl  Remove the feed pump rotor, four blades and liner.

CAUTION: Be careful not to interchange the blade
positions.

REMOYE REGULATOR VALVE
Using SST, remove the regulator valve.
SS8T 09260-54012

INSPECTION OF INJECTION PUMP
COMPONENTS

NOTE: Do not touch the sliding surfaces of the pump
plunger and delivery valves,
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1. INSPECT DELIVERY VALVES

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

If defective, replace the valve as a set

(b} Close the hole at the valve seat bottom end with your
thumib.
Insert the valve into the valve seat and press down
with your finger. When your finger is released, the
valve should rise back to its original position.

Replace it defective.

le)  Remowve your thumb from the valve seat hole,
The valve should close completely by its own weight.

If defective, replace the valve as a set.

MOTE: Before using a new valve set, wash off the rust
prevention compound with light oil or gasoline.

Then re-wash with diesel fuel and perform the above
lests.

ProCarManuals.com

2. INSPECT PUMP PLUNGER, SPILL RING AND
DISTRIBUTIVE HEAD

{al  Tilt the spill ring (distributive head) slightly and pull
out the plunger.

(b] When released, the plunger should sink down
smoothly into the spill ring {distributive head) by its
own weight.

(c)] Rotate the plunger and repeat the test at various
positions.

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

{d) Insert the governor link ball pin into the spill ring and
check that it moves smoothly without any play.

FLIDTGET
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3. INSPECT ROLLER RING AND ROLLERS
Using a dial 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,
FU182 FLOTEE
I —] 4. INSPECT PLUNGER SPRINGS
4‘ Using a steel square, check the squareness of the plunger

springs.
Maximum squareness: 2.0 mm (0.079 in)

If squareness is greater than maximum, replace the
plunger spring.

5. INSPECT FUEL CUT SOLENOID
{a) Install the spring and valve to the solenoid wvalve
body,
{b) Connect the solenoid valve body and terminal to the
battery terminals,

le}  You should feel the click from the solenoid valve
when the battery power is connected and discon-

nected,
If the solenoid valve is not operating properly, replace it.

FLEN Bd

6. INSPECT PICKUP SENSOR

Using an ohmmeter, measure the resistance between ter-
minals.

Resistance: 600 — BOO (1
If not within specification, replace the sensor.

7. ADJUST PLUNGER SPRING SHIM
{a) Install the following parts to the distributive head.

(1} Two plunger 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.

|
L]
ol

= QU

a2
2
o
o
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FLIO137 FLEOTER

FLE11ES

FLIG TS0

b} Using calipers, measure the clearance A indicated in
the figure.

{c) Determine the selection shim size by using the
fallowing formula and chart,

Mew shim thickness L, 2L-T = 5.7 — A
2L =58 - A
A . Plunger position measured
Shim selection chart mm {in.}
Measured Shim Measured Shim
clearance thickness | clearance thickness
More than 43-45 [ )
5.3 0208 95100201 | 1g168-0.177) 1.5 10.053]
50-562 4.0-42
| 10.196~0.205} 0.8 10.031} 10 1570165 1.8 10.0711
48-49 Less than S
= ||_:|___~!_@?_c|_1 ai} 1.0 10035 3.8 10164} 2.0 100749
46-47 . |
(01871 -0.1EE: 1.2 10047 : - E=
MNOTE:!

® For a measuremeant between listed sizes, use the next
larger size. Ex. If thickness is 1.1 mm (0.043 in} by
calculation, use a 1.2 mm [0.047 in.) shim.

@ Sglect two shims which have the same thickness,

IF NECESSARY, REPLACE OIL SEAL

fa) Using a wrench, pry out the oil seal.

(b)  Apply MP grease to the lip of a new oil seal.

e Apply liquid sealer to the outer circumference of the
oil seal,

CAUTION: Do not apply liguid sealer to the lip of the

oil seal.

{d} 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 S5T, install and torque the regulator valve with a
nevy O-ring.

Torgue: 90 kg-cm (78 in.-Ib, 8.8 N-m)
SS5T 02260-54012
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2,

INSTALL FEED PUMP
{a) Install the liner, rotor and four blades.

MNOTE:
@ Check that the liner and blades are facing in the correct

direction, as shown,
@ Check that the blades move smoothly.

(b} Install the pump cover with the two screws and
check that the rotor moves smaothly.

NOTE: Check that the fuel outlet hole of the cover is
aligned with the liner.

INSTALL DRIVE SHAFT
{a) Install the drive gear on the drive shaft as shown.

(b) Install new twa joint rubbers into the drive gear.
NOTE: Replace the joint rubber when overhauling.

lc) Position the notch of the feed pump rotor upward,
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FLIGAS 2

FLILTES

i FLOTOE FUc1a?

e -______.'-"'Cllp
el “ @__-Stopper Pin

{dl Install the woodruff key and drive 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

{al Apply No. 50 Denso grease to the timer piston.
{b) Install the sub-piston in the timer piston,

{c] Insert the timer piston into the pump housing.

INSTALL ROLLER RING
{al Install the four rollers and washers on the roller ring.

MNOTE: Check that the roller is facing the flat surface of

the washer.

[b)  Install the roller ring with slide pin in the pump hous-
ing.

(c) Carefully push down the slide pin and install the
stopper pin and clip.
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FU-2G FUEL SYSTEM — Injection Fump
|_ {(d) Install a new O-ring and the RH timer cover with the
= two bolts.

{e) Install a new O-ring, the outer spring, washer and LH
timer cover with the two bolis,

NOTE: Insert adjusting washer on each side of the
spring.

Fl_-:mﬂ

6. ADJUST PLUNGER ADJUSTING SHIM
(a) Install the coupling and face camplate.
NOTE: Do not assemble the coupling spring.

o {b) Using SST, install the used adjusting shim and pump
plunger.
55T 09260-54012
NOTE:

@ Check that the notch on the pump plunger is aligned
with the camplate pin.

@ Check the adjusting shim and contacting surface area
are clean,

ProCarManuals.com

(e) Install the distributive head with the bolts.
Torque the bolts.

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

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

" s ; UGG

I ldl Using calipers, measure the clearance B indicated in
the figure.

le) Determine the selection shim size by using the
following formula and chart.

New shim thickness = T + (B — 3.3)

T... Thickness of shim used
B. .. Plunger position measured

FLOARE FUDZ0S I
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Shim selection chart

e - Measured clearance ) lmmi)
“~_|23[24]25|28|27]28[20[30[3.1] 32-34 |35|3637 3839 4041[42/43/44
e | | 212223 24|25 26 2.7|28|29| 29
20 | 19 22123]24 (25|26 27|28|29|29
_ 21 ' 19]1.9 23 24|25 (26|27 28[29|29
E [22] 19,1920 24|25|28(27|28 29|28]
E lea] | | 19/18[20/ 21 |25|2827]28]28 28] | |
% |24 " 19 1920[21)22 26|27 28[29[229
= log 19 1.9/20[21[22|23 27128 29|29
2 18 18]18/20|2.1]22]23[24 28|28|28|
27| [19/19|20[21|22|23 2425 2929
28 1919|20(21]22|23]24[25 26| 29 j
29[19 20[21]|22|23/24 25|26|27 ' | | |
Plunger adjusting shirm 1.9 2.0 2:1 22 23 2.4 25 28 27 2.8 29
thickness _mm (in) 10075} (0.079) (0.083)|(0.087) (0.081) {10,094} (0:098) |(0.1021|(0.106)|(0.110)|(0.114)

Example: 2.4 mm (0.094 in} shim installed. Measured
clearance is 3.7 mm (0.146 in.) Replace 2.4 mm (0.084

ProCarManuals.com

in.d with 2.8 mm 10110 in..
ift  Install a shim and recheck clearance B.
B: 32— 34 mm {0126 — 0.134 in.)

FLI0A5]

{g) Using SST, remove the following parts:
(1) Distributive head
{2) Pump plunger
(3} Plunger adjusting shim
({4} Face camplate
557 09260-54012

7. INSTALL FACE CAMPLATE
{a} Face the key groove of the drive shaft upward.

FUCH#E
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ELOanT

FLIZE FUOZ03

FLIOZ04

{b) Install the coupling spring and camplate with the
camplate pin tacing upward.

INSTALL GOVERNOR LINK

Using SST, install the governor link with the two bolts and
new gaskets. Torque the bolts.

Torque: 115 kg-em (8 ft-1b, 11 N:m)
SST 09260-54012

MOTE: Check that the governor link moves smoothly
after assembly.

INSTALL PUMP PLUNGER

{a) Place the selected plunger adjusting shim on the
center of the camplate,

NOTE: Do not apply grease to the shim.

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

NOTE: Face the spill ring with the hole side toward the
lower seat.

(¢} Using SST, install the pump plunger and plunger
spring.

55T 09260-54012

NOTE:
@ Check that the camplate pin and plunger notch are

aligned.

® Check that the spill ring hole and governor link ball pin
are aligned.
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FUo212

FLICABE

FLOI 1A

FLIOAAE

10.

11.

12,

INSTALL DISTRIBUTIVE HEAD

fa) Apply No. 50 Denso grease to the following parts
and install them to the distributive head:

(1)  Two plunger spring guides
(2)  Two plunger spring shims
(3) Two upper spring seats
(4} Twao lever support springs
{(6) New O-ring

(b} Install the distributive head.

CAUTION: Be careful not to damage the pump
plunger.

(c) Install and torque the four bolts and wire connector
bracket.

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

INSTALL FOUR DELIVERY VALVE HOLDERS

{a) Install four new gaskets and the valves into the dis-
tributive head,

{b) Install the spring seats and springs onto the delivery
valve holders.

el Using SST, install and torque the delivery valve
holders.

Torque: 500 kg-cm (36 ft-Ib, 49 N'm)
S5T 09260-54012

INSTALL DISTRIBUTIVE HEAD PLUG

(a) Install a new O-ring on the head plug.

(b} Using SST, install and torque the head plug.
S5T 09260-54012

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

CAUTION: I the head plug is removed, always re-
place the O-ring with a new one,
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FLIOZ 16

FLU0AGE

FLI0AEG

— |

Governor Gear
Adjusting Washer

FLIOZ 14 ]

FLIN&E {

13. INSTALL GOVERNOR SHAFT AND FLYWEIGHT

HOLDER ASSEMBLY

{al Install the four flyweights, No. 2 flyweight washer
and governor sleeve on the flyweight holder.

MOTE: Replace the four flyweights as a set.

(b) Install a new O-ring to the governor shaft.

lc) Install the governor shaft, gear adjusting washer, No.
1 flyweight washer and flyweight holder assembly
together, and turn the governor shaft counterclock-

Wise.

14. CHECK FLYWEIGHT HOLDER THRUST CLEARANCE

Using a 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 gear adjusting washer thickness  mm (in)

1.05 (0.0413) 1.65 {0.0850)
1.25 {0.04892] 1.85 00728)
145 (00671}

15. ADJUST PROTRUSION 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 governor shaft.
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FUOAER

FLiDd44

FUCddg

BYTEY

16.

17.

18,

18.

(b) Install and torgque the lock nut while holding the
governor shaft with an allen wrench,

INSTALL GOVERNOR COVER

(@l Install @ new gasket into the groove of the governor
COVET.

bl [M/T {ex. LX}]
Install the damper spring and governor spring seat,
and connect them with the control spring.

[M/T (LX) & A/T]
Install the damper spring and governor spring seat
and connect them with the E-ring.

(¢} Install the governor cover with the four bolts.

INSTALL FUEL CUT SOLENOID

(@) Install a new O-ring on the fuel cut solenoid,
(b} Install the valve and spring.

{c] Install the fuel cut solenoid.

[d) Connect the lead wire to the fuel cut solencid.
(@) Install the lead wire connector to bracket.

INSTALL NEW GASKET AND PICKUP SENSOR

[Lx]
INSTALL THERMO WAX

Install a new O-ring and thermo wax with two bolts,
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n

FLIOATE

S.C

ProCarManual

20. [LX]
INSTALL IDLE-UF

Install the idle-up with three bolts.

21. REMOVE INJECTION PUMP FROM STAND

22 PERFOBM AIR TIGHT TEST
{a) Install a bolt to the overflow port.

(b] Connect an air hose to the fuel inlet pipe and place
the injection pump into diesel fuel.

{©)  Apply 1.5 ka/cm? {21 psi, 147 kPa) of pressure and
confirm that there are no leaks.

{d) Next check that there are no leaks with 5.0 kg/cm?
{71 psi, 490 kPa) of pressure applied.
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s
o

ADJUSTMENT OF INJECTION PUMP
1. PRE-TEST CHECK AND PREPARATION

are as follows.

Test nozzle: DN125D12 (NIPPCNDENSO)
Test nozzle holder valve opening pressure:
145 — 155 kg/em?®
(2,062 — 2,205 psi, 14,220 — 15,200 kPa)

{b} Check the accuracy of the tachometer.

Allowable error: =+ 40 rpm

_ {c) Install the angle gauge stand.
| {d}
NOTE:

| coupling.

BI20E

1l Ir/I N
.I- /\:} I.f)-
“ir = i
ol B ‘ / ‘I ‘I | |(*%»p
il i
k."”f-ljr-.'* [ [ [ U | s \
IO =

6.0 mm (0.236 in.)
2.0 mm (0.079 in.)
840 mm (33.07 in.)

Outer diameter:
Inner diameter:
Length:

Minimum bending radius:

(fl  Bemowve the fuel inlet union.
gl Connect the fuel inlet pipe with an adapter.

Mount the injection pump boady on the pump tester.
Flace a mark on the key groove portion of the

{e} Connect the injection pump to the pump tester with
high pressure pipes of the following dimensions.

More than 25 mm {0.98 in.) |

{a) The specifications for test nozzle and nozzle holders
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nner Pressure
_ Gauge d

Drverflow

FUDZ2EY FLIO23C

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 on the
pump to be adjusted.

{g)

Fuel Pressure Gauge

Fuel Filter <> r
|
]

Inner Pressure Gauge

Mozzle
A B C D

Dverflow Screw

Cylinder

Adjusting Valve

Fuel Filter <—>

Fuel Pump (?

Measuring —f——

.
,#iﬁ

l

]

Fuel Tank

Measuring
Cylinder
Fuel Feed -
Purmp
1
1
]
Fuel Tank 1 o b
[ H
]
FLIDZA
; Turbocharger
2L-T Inner Pressure Prassure Ggauga
Fuel Pressure Gauge Gauge {SST)

Mozzle

» < 4
m:;-"%" Owerflow

FUCABI
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() Apply about 12 volts of DC power to the fuel cut |
solenoid,
CAUTION:

1. When applying voltage to the solenoid, position the
battery as far away from the solenoid as possible so
that a spark does not occur.

Solenaoid

2. When connecting the battery cable, connect the
solenoid side first.

FLIOZ3Y FUGRIE

(it The pressure for feeding fuel to the injection pump
. should be 0.2 kg/cm® (2.8 psi, 20 kPa).

; The fuel temperature for pump testing should be 40
—45°C (104 - 113°F).

)

== An—a5°C

FLIOZ23:

(i} Install an angle gauge to the stand and set it to the
adjusting lever.

(ki Secure the adjusting lever fully on the maximum
speed side.

ProCarManuals.com

FLA3136

(Il Check the installation direction of the camplate.

{1} Disconnect the injection pipe from the position
= marked "C" on the distributive head.

[ {2} Using SST, remove the delivery valve holder.
' SST 09260-54012

FLINZES
T (3} Check that fuel is flowing out when the mark is
I i LIL“—r in the position shown in the figure.
LL_J E‘j | @@HL_E If not, it is improperly assembled,
7 L e .
I|II I[Q),'- '|:@} (4} Disassemble and change the camplate position
I wix 180° in the opposite direction.
| i = .
I‘I‘T =1, NOTE: Disconnect the fuel cut solenoid wire harness.
\t rh _TEEE-—£§¢
i,
o /ﬁ/ t/ j
Ay o

i T T e
._-=|I._ = E t_ o
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FLnzag

30 Seconds

N

FLIGZ232

FLI2&L

(5) Using SST, install the delivery valve holder.
SST 09260-54012
(6) Connect the injection pipe.

{m} Bleed the air from the injection pipes.

(M) Race the injection purmp for 5 minutes at 2,000 rpm.

CAUTION: Check that there is no 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
cylinder tilted for at least 30 seconds to discard all the
fuel,

PRE-SETTING OF FULL LOAD INJECTION VOLUME

(al {2L-T)
Apply 0.48 kgicm? (6.8 psi, 47 kPa} of pressure to
the boost compensatar.

{b}  Adjust the injection volume with the FULL LOAD SET

SCREW.
Mo, of | Injection
ltem Pump rpm | mgasuring volume
strokes oc lou, in._]_
754 = 7.
L 1208 200 | .46 - 048)

—'F
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FLIDATO FLICE2A2

FLIzad

FUC24E

Cont'd
| Mo, of Injection
Item Fump rpm | measuring volume
strokes ot tcu. inl
BX.
9.34 - 9.66
L% Hong Kang
hSingapore | o0 ‘ 200 057 -059)
2L | LS Hong Kang ‘ 9.24 - 9.56
& Singapore 1,200 200 0.66 — 0.58)
104 - 136
2L-T 1,200 200 {063 — 0.83)
| ] ] '

MOTE:  The injection volume will increase about 3 cc (0.2
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 mim {0.072 — 0.098 in.}

ADJUST PUMP INNER PRESSURE

Measure the pump inner pressure at each of the listed
rpms.

ltermn Fump Inner pressure
rpm kafom? |psi, kPa)
LS Hong Keng 400 |22-281(31-40, 216 - 2?5_}} I
,. | 4Smemore 1850 |58 6.4 (82 - 91,569 — 628)
| LNEE & LY 400 |22 -2.8 (31 - 40,216 — 275
Austraha 2000 |6.2— 6.8 (B8 — 97, 508 — Eﬁ]"—:l

400 |22 — 28(37 - 40, 216 — 275}

Othars — S
2,200 (6.7 —73195 - 104,657 — 716}

It the pressure is low, adjust by lightly tapping the regula-
tor valve piston while watching the pressure gauge.

NOTE, If the pressure is too high or if the regulator valve
was tapped in too far, it must be replaced.

CHECK OVERFLOW VOLUME
MMeasure the overflow volume at the below listed rpm,

Over flow volume
Item Pump rpm eedmin, lou, indmin
| | &Sngaore 1,850 | 330 — 750 (20.1 -~ 45.8) |
| ASRais | 2,000 | 360 —770 {214 - 470
Others | 2,200 370 —BOO (226 — 48.8)

MOTE: Always use the overflow screw installed on the
pump to be adjusted.
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6. [LX]
i Metal Plate
o Uil S 5o rim RELEASE COLD STARTING SYSTEM FOR
! FOLLOWING INSPECTIONS
Using a screwdriver, turn the cold start lever counterclock-
. wise and put a metal plate of 85 — 10 mm {0.335 —
. | 0.394 in.) in thickness between the lever and thermo wax.
NOTE: Keep the cold starting system released until all
LI(D measurements and adjustments are finished.
HJ_E
FLI4a4
[ — 7. CHECK AND ADJUST TIMER

|l‘¥‘ﬂ I|

~ Device

'ITlIT'IBI' heasuring

FLEI4H5

(al Remove the timer cover

b} Install the timer measuring device.

Part Mo, 95095-10220 (NIPFONDENSD)
[c)  Set the timer measuring device at zero.

{d) {2L-T)
Apply (0L48 kg/cm? (6.8 psi, 47 kPa) of pressure to
the boost compensator.

&) Measure the piston stroke at the below listed rpms.

ltem Fump rpm | Pistan stroke mm (ir)
BOO | 08 — 16 (0031 — 0.063)
l 1,200 | 24 -32 (0094 - 0.126)
| 2000 | 56-64 {0.220 - 0.252)
2,300 |6.36 — 7.16 (0.2504 - 0.2819)
800 | 20-28 (0079 -0110)
LX 1,200 | 36-44 (0142 -0.173)
2,000 | 68— 78 {0268 - 0299
2300  76-84 10299 - 03311
B 80O | 0B-16 10.031 —0.063)
hﬁs?nranau“tt:ﬁu 1,200 24-32 (0094 - 0126}
o e 1,750 455 — 5.3510.1791 — D.2106)
800 | 0B-1.6 {0.031—0063)
LINSSELY | 1,200 | 24 -32 (0094 -0 126)
1,900 | 52-6.0 (0.205 - 0.236)
800 | 0B - 16 [0.031 - 0.063|
W 1,200 | 24-32 {0094 -0.126)
2,000 | 56 - 64 (0220 - 0,252
2,300 |6.36 — 7.16 10.2504 - 0.2819)
800 | 19 - 27 (0.076 — 0.108)
T 1200 | 33-41 (0130 - 0.161)
2,000 | 61-69 (0240 - 0.272)
2,300 |6.76 — 7.58 (0.2661 — 0.2984)

If any stroke is not within standard, adjust with the TIMER
ADJUSTING SCREW.

CAUTION: Check that there is a washer on LH cover
side of the spring.
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8 [2L-T]
INSPECT AIR TIGHTMESS OF BOOST COMPENSATOR

@) Apply 1.36 kg/em?® (19.3 psi, 133 kPa) of pressure to
the boost compensator.

{b)  Measure the time it takes for the pressure to drop to
1.33 kg/em® {18.9 psi, 130 kPa).

Pressure drop: More than 10 seconds

P

] jr’r
[ FUnAGH

=T 9. CHECK AND ADJUST FULL LOAD INJECTION
Idie Speed TETAT Maximum Speed VOLUME
Side 717 Side

{al  The adjusting lever angle for the adjustment below
should be as shown in the figure.

) Adjusting lever angle _

ltem 2 { Maximum g (!dle speed

I tspead side L side /
L Plus 9.0 = 18.0°| Minus 140 — 24.0°
p— L& AT Plus 23.5 —33.5° | Minus 13.56 —21.6°
L& Hang Keng 5 o ; &

2L |a Sininna Plus 205 - 305 Minus 125 —22 5
Olhers ~ Plus235-335" Minus125—225"
2L-T . Plus 23.5 = 33,57 Minus 135 — 21.5°

{b}  (2L-T}

Apply 0.48 kgfcm? (6.8 psi, 47 kPa) of pressure to
the boost compensator,

lc)  Measure the full load injection volume.

—ProCarManuals.com

| Mo, of e
ltem Adjusting lever angle Fump rpm | measuring Injectian 'Ll'ﬂl'le_E
strokes oo leu. int

L Plus 9.0 — 19.0° 1,200 200 754 — 786 (046 — 0.48)

gx. LS Hong Kon 7 _ . e |

& Singapore | Plus 235 ~ 335° 1,200 200 934 — 9686 (057 — 0.59)
2L - - - R

LS Hong Kan o )

& Eingagpure . Plus 205 - 305 1,200 200 924 — 9566 056 - 058
PEaT Plus 23.5 — 33.5° 1.200 200 1004 — 10.36 (061 — 0.63)
L, 2L =

Full Load Set Sc:rewJ M)
sl !

i It any injection volume is not at standard value, adjust with
the FULL LOAD SET SCREW.

FLIC2A0
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Maximum Speed Adjusting Screw 10. ADJUST MAXIMUM SPEED

Adjust to the standard value with the MAXIMUM SPEED
ADJUSTING SCHREW,

FLInZ=5

&
(@] T
O - | No. of ot h
» ltern |Ad1”51‘"? Fump rpm  measuring npection ﬂm "‘.mf' Remarks
o ever angle S oo cu._m. B =
= 2,450 200 3.9 - 451024 —027) Adjust
© L Plus 80 - 19.0° 2,250 | 200 57 - 69 (038 uﬁL‘_LfiZJ Check
= 2,700 200 Less than 1.3 (0.08) ~ Check
8 L i K 2,450 200 3B - 5.4 {0.23 - 0.33) Adjust
e, ong Kong A ;
o & Shhgapore Plus 235 — 335°| 2,260 | 200 | 68-80(041—-049) Check
o i 2,700 200 . Less than 1.3 (0.08) Check
s " 2,20 200 38 - 54 1{0.23 — 0.33) Adjust
ong Kong "
& Singapore Plus 20.6 — 30.5"1 2,000 200 74 - 86 (0456 — 0.52) Check
y 2,500 200 Less than 1.3 [CI.DE!_:I _ Check
2450 | 200 32 -52 |:'EI_.2'U — 0,32} Adjust
LT # Plus 235 — 33.5°| 2,250 200 6.7 — 8.5 {041 - 0.52) Check
2,700 200 | Less than 1.3 {0.08) |  Check

® Apply 048 kg/cm?® (6.8 psi, 47 kPal pressure

11. CHECK INJECTION VOLUME
Measure the injection volume for each pump rpm.

— Mo, of il Wariation
Itern Adjusting Pump rpm | measuring Injection valume g Remarks
leverangle strokes cc feu. in ce lou. in)
) ' 754 - 7.86 04  |Basic full-load
e e (0.46 — 048 (0,02} linjection volume
. 82—-120 0.8 Walume during
| 7e8 200 ' jg50 - 0.73) (0.05) |starting
F0=58 0.5
L Plus 8.0 = 18.0° 350 | 200 043 — ggg] {0.03) =
83— 74 0.5
g 200 (038 - 0451 (0.03) B
65— 74 0.5
2,100 200 (0,40 — 0.45) 10.03) -

.
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FUEL SYSTEM — Injection Pump FU-41
Cont'd
Adiust Mo, of .- WVariation
ltem justing Pump rpm | measuring l"JECE*G'E ""UI_“TE lirnit Remarks
lever angle strokes ac-el, . oo fou. in)
9.34 - 9.66 0.4 Basic full-load
1,200 200 [0.57 — 0.59) (0.02} | injection volume|
B6—124 0.8 Valume during
| LN56 & LY . 100 200 052 — 0.76] 10.08) | starting
s ttalis Plus 23.5 — 33.5 e
. 200 | 0.44 - 0.50) (0.03} &
1807 0.5
- 2,000 200 40.48 - 0.53) 0.03) r
224 — 9.56 0.4 Basic full-load
1:200 e (0.56 — 0.58) (0.02) | injection valume
8.6 — 104 0.8 Yolume during
LS Hong Kon 548 200 {040 — 063) (0.05} starting
g ja] a
; Plus 20.5 — 205 T ==
& Singapore 0o 200 76 - 86 | 05
i ’ | {046 - 052) (.03} N
2L 8.1 -90 0.5
14850 i (0.49 - 055) | (0.03) n_=
9.34 - 9.66 0.4 Basic full-load
1,200 200 067 — 0.59) (0.02) | injection volume
; B6-124 0.8 Yolume during
= M/T, ex. LS 100 208 (062 — 0.76) (0.05) | starting
o Hong Kon = > -
4 o gé; 2 33.5° 500 200 P ]
I Iimgtﬂr;ﬂ:ﬂ Plus 23.6 — 33.5 00 200 (044 — 050) [0.03) B
Il Lt gl | 76-85 B |
3 (LNSE & LY) 2,100 200 (0,48 — 0.52) ﬂﬂ%ﬁal -
o] _ 37— 103 0.5
S 350 200 {0.47 - 0.63) {0.03) -
= o
c 834 — 966 0.4 Basic full-load
O 1280 2 10.57 - 059) | 10.02) | injection volume
9| AST & LX, ex. _— 500 B6—124 0.8 : Volume during
D_| LS Hnng Kong |pius23.5 — 33.6° [9?53 - 2;5] EGC.IDE] starting
% Singapors 500 200 (0.44 — 0,50} (0.03) &
76 - B5 0.5 STH
‘__ | &0 209 | o46-052 003 |
¢ 10.04 - 10.36 0.4 Basic full-load
| 11,200 200 061 - 0.63) (0.02) | injection volume
102 - 136 0.8 Volume during
100 30 (0.62 — 0.83) (0.05) | starting
2L<T Plus 23.5 — 33.5° | e o e
7.3 - 8.1 0.5
¢ 500 200 (0.45 — 0.49) (0.03) B
” 100 -11.2 0.5
TAIRE | 280 (0.61 — 0.68) 0.03) =

L Apply 0.48 kg/cm® (6.8 psi, 47 kPal pressure
| *2 Apply 0.04 kgiem® (057 psi, 3.9 kPal pressure
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Fu-42 FUEL SYSTEM — Injection Pump
If the injection volume at 100 rpm is not within standard,
Head replace the governor sleeve plug.
Thickness

i
S

5

Sleeve
Plug

FCAEA

FLIDARA

Flraae

-

b ,H’JI
L

Pump rpm ——=

P ana

L

Injection Volume - —  Injection Volume ___

(BT

i

el

Boost Pressure

S—

Adjust Toll-lond ngpzan
vriume

Adji=at fll-lond mymimam
injEeticer yoiuiri

Aajust col starting n@eten
wolumn

Adusl bogsl fompensntne
[SaHTH IS [E

¢ Adpist tonst compEieioe

eharacienatin mndercy

anny
23333

12.

13.

14,

15.

Governor sleeve plug head thickness  mm lin}
3.3 (0.130) | 3.7 (0.146)
3.4 101341 3.8 (0150
35 0138 3.9 (0154)
3.8 10.142) | 40 (0.157)
NOTE: Lengthening the plug 0.1 mm (0.004 in) will

decrease injection volume by 0.6 cc (0.04 cu. in).

If the variation limit exceeds specification, replace the
delivery valve.

[2L-T]
MEASURE AND ADJUST FULL LOAD MINIMUM
INJECTION VOLUME

{a} Measure the injection volume.

Mo. of measuring Injection valume
Pump rpm strokes co lew. in
1,200 200 ' 7.9 - 87 (048 - 0.53)
{b) Using an allen wrench, adjust the timer slide stopper,

[2L-T]

MEASURE AND ADJUST BOOST COMPENSATOR

CHARACTERISTIC

fa) Apply 0.14 kgicm? (2,0 psi, 14 kPa) of pressure to
the boost compensator,

Ib}  Measure the injection volume.
| Mo, of measuring Injection valume
Pumg, o) strokes cc lou. in)
1,200 200 83911051 - 056

(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.

[2L-T]
INSPECT BOOST COMPENSATOR CHARACTERISTIC
TENDENCY

{a) Apply 0.34 kg/cm? (4.8 psi, 33 kPa) of pressure to
the boast compensator.

bl  Measure the injectinn volume.

P . Ma. of measuring | Injection wvolume
U R strakes ce leu, ind
1,200 200 96 - 10.2 10.59 — 0.62)
[Z2L-T]

CHECK HYSTERESIS

Compare the injection volume when the beost compensa-
tor pressure is lowered from 0.88 (125 psi, 86 lkPal to O
kgfecm® and, conversersly, when it is raised from zero.

NOTE: Make measurements after moving the adjusting
lever between idle and maximum three times for each
lowering of the pressure.



https://procarmanuals.com

- —ProCarManuals.com

FUEL SYSTEM — Injection Pump Fu-43
Purmp rpm Pressure m;q;';u?ifn Injection volume Hysteresis
kgfem® psi, kPa) stroka'sg | o lou. ind ce lou. ind
1,200 0.88 (12.5, 86) 200 7.6 — 90 (046 — 0.55) -
1,200 061 ( 87, 60 200 9.9 - 105 [0.60 - 0.64) Less than 0.6 (0.04}
1,200 | 034148 33) 200 9.6 — 10.2 (0.69 - 0.62] — ]
1,200 0141 2014) 200 8.3 - 8.1 (051 - 0.68) Less than 0.3 (0.02)
1,200 | 0 ( o 200 79-87 (048 - 053] | -

Starting point of

the load sensing timer
Ending point of
the load sensing timer

—

Injection Pump
Inner Pressure

Idle speed side

Maximum speed

Adjusting lever position side
FLIDZS T
L
e — |
R =l
e, L] [ 5FA )
)t i
T = T
n| 2ol
o G e
|: [ |‘|| ‘ :
ﬁﬁ.&fz:J_J___ﬁ. r;?ﬁ\||
[ [ 1]
15, [P a
-:-Ell-— S==S". 3 ! |||
" 7. .__.-l '1 i
[— FUDZ3E
ke
' [
Ao \/‘*_ T
Rl o . ol n
x_}__ﬂl e | =
=t Tk rJ ch :
1 I_: |J_L I _;;‘Il.:.' I| i
N 4:_3 -Kﬁ " FLInZE?
FLOZES

FLOATO

16.

If not within standard valve, check each sliding part of the
boost compensator and check whether or not thers is any
oil.

ADJUST LOAD SENSING TIMER

(al Adjust the starting and ending points of the load
sensing timer with the GOVERMOR SHAFT.
b) (2L-T}

Apply 0.48 kg/ecm® (6.8 psi, 47 kPa) of pressure to
the boost compensator,

[l Measure the injection volume.

£ g Mo, of

Adjusting .
Itern o Fump rpm measuring

lever position SHGRAE
L . 1,200 200
- Mazximum )

speed side

2L | SREES 1,200 200
2L-T 1,750 200

id)  Slowly move the adjusting lever from the maximum
speed side to the idle speed side, and secure it at the
point where the pump inner pressure begins to drop.

Measure the injection volume at the drop point,

Mo. of g b
[tem Pump rpm | measuring l'“e;;'?gu”?r:";me
strakes MDA
L 1,200 200 Measured valug Al step
S Ic) minus 1.4 40004
ZL 1,200 200 4 U L)
2L-T | 1,760 200

If the injection volume is not within standard, adjust by
turning the GOVERMNOR SHAFT and perform the measure-
ment Istep D) until it is within standard.

MWOTE: One-half turn of the governor shaft will alter the
injection volume by 3 cc (0.2 cu. in).
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Fu-44

FUEL SYSTEM — Injection Pump

el Check the ending point injection volume by slowly
moving the 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.

ke |_ i Pump rpm Tn%aztfmng Injection valume
chakig oo low. ind
1 1,200 200 648 = 0188
uozss 2l 1,200 200 {{:r.%.% _ gim
i 2L-T 1,750 200 [Ojig - sz?h

the idle speed side.

(f) Check the timer piston fluctuation when the adjust-
ing lever is moved from the maximum speed side to

I Timer piston fluctuation
Item Pump rpm e T
L wio HAC 1,200 1.2 - 16 1(].04_? = G.OE?J_
2L w HAC 1,200 0.8 — 1.2 ([0.031 - 0.047]
FU -
= (207 1.750 | 1.2 — 1.6 10.047 — 0.063)

Protrusion:

B ADJUST IDLE SPEED

lgl Check the protrusion of the governor shaft.
1.0 — 2.0 mm (0.03% — 0.079 in.)

Adjust the injection volume with the IDLE SPEED

L ADJUSTING SCREW.
| Ve 1I'|\
e -“’I/ | I'.I
-"-‘T'PQEI ! I/JI
_-ldle Spead
Adjusting Screw
I_ B I'IH"‘IF‘F\.?J
o | Mo of Inect] | Variation |
ltem Adjusting Pump rpm | measuring | IeCHON YO UTTE 1 jimit Remarks
lever angle strokes ce feu in) | oo tew ind
3 1] 27 | ' .
350 200 e - | Adust
L Minus 14.0 — 24.0° - 055 A ol
525 . 200 Less than 0.3 (0.02) . # Check
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| FUEL SYSTEM — Injection Pump FU-45
Cont'd
- Ma. of i Wariation
. Itam Adjusting Pump rpm | measuring "Je‘:t'::'” volume: g | Remarks
'E“EF_E'“gle | strokes ce e ind ooy, ind |
ki 204 008 -0141 | 0051 ' Adust
MT, e, LY Minus 12,5 —22.5° ! 5 d ot e
26 200 Less than 0.3 (0.02) - Check
2L — —— - — —
A=13-23 0.34 i
400 <00 (0.08 — 0.14) {0.021) | Adiust
AT & LXK Minus 135 = 21.5" 3756 200 A E_!Lid _D.EE W.022) = Check
A subtract 0.7 — 1.7
&b <R (0.04 - 0.10) t Eancy
A=14-24 0.34 ]
| 200 009 - 0.15) | (0.021) | Adust
ST Minus 13.5 — 21.6° rs 200 AA a;l? Df: ;ﬂ.ﬂ?]? - Check
subtract 0.7 — 1.
52h B 200 (004 — GT__‘D_]_ L. = Check
650 200 Less than 0.4 (0.02) - Check
18. [LX]
|| || T i ADJUST COLD STARTING SYSTEM
- J—;’IJ Woodruff {a} Remove the overflow screw and check the fuel tem-

ruodsz

— ProCarManuals.com

FLILIA T

Timer Adjusting
Scraw

0O 2 p} ot

Timer Piston Stroke {mm)

Fuel Temperature (*C)

CURRL

perature in the fuel pump.

Fuel temperature: 15 — 35°C (59 — 95°F)

(b}

ic)
{dl)

fel

{f)

lg)

Set the woodruff key on the pump drive shaft in a
vertical or horizontal position,

Set the scale of the timer measuring device to zero.

Check the adjusting lever opening angle and consider
this angle as zero,

Remove the metal plate put between the cold starting
lever and thermo wax.

Torgue the cold starting lever clockwise to approx,
50 kg-cm (43 in.-lb, 4.9 N'm) and keep the lever
tightened for about 10 seconds. Then release the
torque.

Measure the timer piston stroke.

If not within specification, adjust with the timer adjusting
SOFEW.

MOTE: Screw in for stroke decrease.

}
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FU-46

FUEL SYSTEM — Injection Pump

Fast ldle Adjusting
-l

;Scrsw il
- .

a Fula s

o FLIIZGH

ProCarManuals.com

Flcnd

19. [2L-T]
ADJUST FAST IDLE

Measure the clearance between the adjusting lever and
idle speed adjusting screw,

Fuel temperatura | Clearance
20°C | 68°F) 6 mm (0.24 in)
50°C {.:IZEI"F:I | O mm (0 n

20. POST ADJUSTMENT CHECK

{a) Check that injection stops when the fuel cut solenoid
harness is remowved.

Pump revolution: 100 rpm

b} Check the idle adjusting lever movement.

Adjusting
il lever angle
L | 30-36°
L 2L AT & LXTO T ar-sr
F = —_—
2::.1—-T E::— IriﬂEr -Il:lti;;ESSQ # Singapore 43 — 490_
LS Hong K-:mg & Singapore A0 — 46°
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FUEL SYSTEM — Injection Pump FUu-47

i » ; INSTALLATION OF INJECTION PUMP
i : [See page FU-13)

i 2 ::’.'|'| L
Lo Gl 1. INSTALL INJECTION PUMP
il (a]  Align the injection pump period lines on the injection

pump and oil pump body,
% (bl Install and torque the two nuts holding the injection
il pump to the oil pump body,
Torque: 210 kg-cm (15 ft-lb, 21 N-m}

FLCT 50
E

{cl  Install the pump stay with the four bolts. Targue the
bolts.

Torque: 185 kg-cm (13 ft-1b, 18 N-ml

2. INSTALL INJECTION PUMP DRIVE PULLEY
{See page EM-26}

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

FLEN AN

4. INSTALL FUEL OUTLET PIPE

Install new gaskets and the outlet pipe with the union bolt,
Torgue the union bolt.

Torque: 230 kg-cm {17 ft-Ib, 23 N'm}

5. INSTALL FUEL INLET PIPE

Install new gaskets and the inlet pipe with the union nut.
Rop e Torgue the union nut.

Torque: 230 kg-cm (17 ft-1b, 23 N-m)

—ProCarManuals.com

6. INSTALL FOUR INJECTION PIPES
[See page FU-12)

7. [2L-T]
INSTALL ACCELERATOR LINK
- 8. [Lx]
CONNECT NO. 1 AND NO. 2 WATER BY-PASS
HOSES

FUC147

8. INSTALL ACCELERATOR CONMECTING ROD

10. CONNECT FUEL HOSES TO INLET AND OUTLET
FUEL PIPES

11. COMNNECT FUEL CUT SOLENOID CONNECTOR
12, CONNECT PICKUP SENSOR COMMECTOR

13. [2L-T]
CONMECT BOOST COMPENSATOR HOSE

14. [LX]
FILL WITH COOLANT
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CO-1
COOLING SYSTEM
Page
TROUBLESHOOQTING | ovvvmisvesis i co-2
CHECK AMND REPLACEMENT OF
ENGINE COOLANT .. oouvw i damvsivadas CO-3
WATER PUMP . i iie i iasianinsnns Co-4
THEBMOSTAT . vvverivrrsnnaninrvirsnariarsss CO-7

RARWATOR: <asmsnammuiiiimsl sad viismmssassms Cco-8

ProCarManuals.com
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cn-2 COOLING SYSTEM — Troubleshooting
TROUBLESHOOTING
Problem Possible cause Remedy Page

Engine overheats Fan beli loose or missing Adjust or replace belt CH-5
Dirt, leaves or insects on radiator or Clean radiator or condenser Cco-8
condanser
Hoses, water pump, thermaostal housing, Repair as necessary
radiatar, heater, core plugs or head gasket
leakage
lhermostat faulty Check thermastal co-7
Imjection timing retarded Set tming ERI-15
Fluid coupling faulty Replace fluid coupling
Radiator hose plugged or rolted Replace 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

Repair as necessary

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 coal-

ing efficiency.
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COOLING SYSTEM — Check and Replacement of Engine Coolant CO-3

CHECK AND REPLACEMENT OF
ENGINE COOLANT

ProCarManuals.com

COCOaE

1.

CHECK ENGINE COOLANT LEVEL AT RESERVE TANK

The coolant level should be between the “LOW" and
“FULL™ lines.

If low, check for leaks and add cooclant up to the “FLULL
ling.

rr

CHECK ENGINE COOLANT QUALITY

There should not be any excessive rust deposits or scales
around the radiator cap or radiator filler hele, and the coo-
lant should be free from oail.

If excessively 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
block.)

gl Close the drain cocks.

Torque (Engine drain cocl):
300 kg-cm (22 ft-1b, 29 N-m)

idb  Fill the system with coolant.

Use a good brand of ethylene-glycol base coolant,

mixed according to the manufacturer’'s directions.
Capacity [w/ Heater):

LF, LH, LN

10.6 liters (11.2 US gts, 9.3 Imp.qgts)

LS 8.8 liters (9.3 US qts, 7.7 Imp.qts}

LX 9.0 liters (9.5 US qts, 8.0 Imp.qts)

LY 9.7 liters (10.3 US qts, 8.5 Imp.qts)

{e} Install the radiator cap.
{fl  Start the engine and check for leaks.
gl Recheck the coolant level and refill as necessary
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co-4 COOLING SYSTEM — Water Pump
WATER PUMP
COMPONENTS
LF e
Fan Spacer Gasket |P:;:\T‘:\\
II| \'\- \
?{%-\—/-II}\__ \ r
LR
ﬁ @ L—L‘ a_,-}‘-\.\\__‘ = -\.____\_.
m= | 'J'x " "-_'t-l:."" lEI.";F_jg }%\\_x.\';?}_ i‘:’;;
Drive Belt Fluid Coupling 4

1,400 {101, 137}

Fan

kg-cm (ft-Ib, Nm)| : Specified torgue
& | Mon-reusable part

Crankshaft Pulley

& Gasket

Tirming Belt Cover

COOCAD

COoCsd

REMOVAL OF WATER PUMP

1. DRAIN COOLANT
Open the radiator and engine drain cocks, and allow the
coolant to drain into a suitable container,

2. REMOVE DRIVE BELTS

3. [ex. LF]

REMOVE FLUID COUPLING AND WATER PUMP
PULLEY WITH FAN

Remove the four nuts mounting the fluid coupling and
pulley, and remove the fluid coupling and pulley with the
fan.

[LF]
REMOVE FAN SPACER AND WATER PUMP PULLEY

WITH FAN

Remove the four nuts mounting the spacer and pulley, and
remove the spacer and pulley with the fan.
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COOLING SYSTEM — Water Pump CO-b

4. REMOVE TIMING BELT COVER
{See steps 1 to 4 on pages EM-20 and 21)

5. REMOVE TIMING BELT TENSION SPRING

6. REMOVE WATER PUMP

Hemowe the six bolts, spring bracket, water pump and
gasket.

LO00al

INSPECTION AND REPAIR WATER PUMP

1. INSPECT WATER PUMP BEARING

Check that the water pump bearing operation is not rough
or Noisy,

If necessary, replace the water pump.

ProCarManuals.com

AN

2. IF NECESSARY, REPLACE PULLEY SEAT
[a) Using 55T, press out the pulley seat.
SST 09236-00101

LN

() Using SST, press in a new pulley seat to specified
seat height.

55T 08236-00101

Seat height:
LF 66 mm (2.60 in.}
ex. LF 77 mm (3.03 in.)

COOCE?
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COOLING SYSTEM — Water Pump

A

(;lJUIJEpﬂJ

Coo0n

INSTALLATION OF WATER PUMP
{See page CO-4)

1.

INSTALL WATER PUMP

Install @ new gasket, the water pump and spring bracket
with the six bolts, Torque the bolts.

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

INSTALL TIMING BELT TENSION SPRING

INSTALL TIMING BELT COVER
(See steps 13, 14 on pages EM-29, 30)

[ex. LF]
INSTALL WATER PUMP PULLEY AND FLUID
COUPLING WITH FAN

Install the pulley, fluid coupling and fan with the four nuts.

+[LF]

INSTALL WATER PUMP PULLEY AND FAN SPACER
WITH FAN

Install the pulley, spacer and fan with the four nuts.

INSTALL DRIVE BELTS (See page EM-30)
FILL ENGINE WITH COOLANT (See page CO-3)

START ENGINE AND CHECK FOR LEAKS
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COOLING SYSTEM — Thermostat cO-7

THERMOSTAT
_ REMOVAL OF THERMOSTAT
ol T 1. DRAIN ENGINE COOLANT (See page CO-3)

2. DISCONNECT RADIATOR INLET HOSE FROM WATER
OUTLET

ProCarManuals.com

B BN
] 3. REMOVE WATER OUTLET
II' ; Remove the three bolts, water outlel and gasket.
) i -___l\_.. = by
T T oy ! VE THERMOSTAT
L, K"‘%.J T¥o, 4, REMO
s I:.lg(;/ L}F I \

R e

R -

A

CO0Csa
| INSPECTION OF THERMOSTAT
MOTE: The thermostat is numberad with the valve open-
ing temperature.
{a) Immerse the thermostat in water and heat the water
gradually.
(bl  Check the valve opening temperature and the valve
lift.
8 mm . _

If the valve opening temperature and wvalve lift are not

within the following specifications, replace the ther-
maostat.

Valve opening temperature: 86 — 850°C
(187 — 194°F)

Valve lift:
More than 8 mm (0.31 in.) at 100°C {212°F}

(e} Check that the valve spring is tight whean the ther-

mostat is fully closed.
If not closed, replace the thermostat.
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CcOo-8 COOLING S5YSTEM — Thermostat, Radiator
INSTALLATION OF THERMOSTAT
i 1. PLACE THERMOSTAT IN WATER OQUTLET
2. INSTALL WATER OUTLET
Install a new gasket and the water outlet with the three
bolts. Torgue the bolts,
Torque: 195 kg-cm {14 ft-1b, 19 N-m)
COOOLR
3. CONMECT RADIATOR INLET HOSE
4. FILL ENGINE WITH COOLANT (See page CO-3)
|
" 5. START ENGINE AND CHECK FOR LEAKS
COOOEER
=
8 RADIATOR
%)
o CLEANING OF RADIATOR
S
c Using water or a steam cleaner, remove any mud or dirt
CEU from the radiator core.
< CAUTION: If using a high pressure type cleaner, be
O careful not to deform the fins of the radiator core. If
O the cleaner nozzle pressure is 30 — 35 kg/cm® (427 —
o 498 psi, 2,942 — 3,432 kPa), keep a distance of at

o

\z i

Radiator Cap

i A
| %
3
x
y
™y

: 1..--,_.'. g,“:' Radiator Cap Tester

least 40 — B0 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/
cm? (10.7 psi, 74 kPal and 1.05 kg/ecm® {14.9 psi, 103
kPal.

Check that the pressure does not drop rapidly when
prassure on the cap is below 0.6 kg/em? (8.5 psi, 59 kPa),

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

CHECK COOLING SYSTEM FOR LEAKS

Attach a radiator cap tester to the radiator, and pump the
tester to 0.9 kg/em?® (12.8 psi, 88 kPal. Check that
pressure does not drop.

If the pressure drops, check for leaks from the hoses,
radiator or water pump. If no external leaks are found,
check the heater core, block and head.
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LU-1
LUBRICATION SYSTEM
Page
TROUBLESHOOTING .....vivinvunnnnnnsiiiess Lu-2
OIL PRESSURECHECK ........ccoviuvivmivnon, Lu-2
REPLACEMENT OF ENGINE QIL
AND OIL FILTER ... .0 it LU-3
] [l 24 B 1 | o S e A e N B e e e i LU-4
OIL COOLER AND RELIEF VALVES ............. LU-8
LU |
£ |
o
(&
1% |
© !
3 |
c
©
<
©
O
P
o
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LU-2 LUBRICATION SYSTEM — Troubleshooting, Gil Pressure Check
TROUBLESHOOTING
Problem Possible cause Remedy | Page
_D.il leakage Cylinder head, cylinder block or oil pump Repair as necessary
body damaged or cracked
Oil seal faulty Replace oil seal EM-53
Gasket faulty Replace gasket LLI-4
Low il pressure Qil leakage | Repair as necessary
Relief valve faulty Repair relief valve LLI-8
Ol pump faulty Repair il pump LLU-4
Poor engine oil quality | Replace anging oil LU-3
Crankshaft bearing faulty Replace bearnng EM-50
Connecting rod bearing faulty Replace bearing EM-BO
Oil filter clogged Heplace oil filter LLI—S_
High mre :malve faulty Repair relief valve LU-8

i
8

100 - 4D

I I
T 30

= i

5 1 7
it & 20 A0

pa AR

[} T
L e

B0

Oy 2L 1 enping, reles wao paogis U708 J32°F)

I % P — I |
[ — E s
T I
PERWLHAT JNZ EANGE SAUTICIFATED HEFORE KEET Ol KRG
LA E

h Fressure Gauge

[N RI ]

OIL PRESSURE CHECK

1.

CHECK OIL QUALITY

Checl the oil for deterioration, entry of water, discoloring
ar thinning.

If the oil quality is poor. replace it

Use APl grade CC, CD (L, 2L, CD [2L-T) or better and
recommended viscosity oil.

MOTE: Be sure to use CD type for the vehicle with tur-
bocharger.
CHECK OIL LEVEL

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

REMOVE OIL PRESSURE SWITCH
INSTALL OIL PRESSURE GAUGE

START ENGINE

Start the enginc and warm it up to normal oparating tem-
perature.

MEASURE OIL PRESSURE

0il pressure:
At idle More than 0.3 kg/em? (4.3 psi, 29 kPa)
At 3,000 rpm 2.5 — 6.0 kg/cm?
{36 — 85 psi, 245 — 588 kPa)
MOTE: Check for oil
pressure switch.

leakage after reinstalling the
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LUBRICATION SYSTEM — Replacement of Engine Qil and Oil Filter LU-3

REPLACEMENT OF ENGINE OIL
AND OIL FILTER

1. DRAIN ENGINME OIL
{a} Remove the oil filler cap.

(b} Remowve the oil drain plug and drain the oil into a con-
tainer,

2, REPLACE OIL FILTER
WoGa3 {fal Using 5ST, remove the oil filter.

S5T 09228-44010
(b Inspect and clean the oil filter installation surface,

e Apply clean engine oil to the gaskel of a new oil filter.

{d}  Lightly screw in the oil filter to where you feel resis-
tance.

le}  Then, using SST, tighten the oil filter an extra 3/4
turn.

S5T 09228-44010

3. FILL WITH ENGINE OIL

fal Clean and install the oil drain plug with a new gasket.
Torgue the drain plug.

vnoni Luge? Torque: 175 kg-cm (13 ft-Ib, 17 N-m)

(b} Fill the engine with new oil, APl grade CC, CD L, 2L,
CD {2L-T) or better.

Capacity!
Drain and refill—
w/o Qil filter change
4.8 liters 5.1 US gts, 4.2 Imp.qts)
wy/ Qil filter change
5.8 liters (6.1 US gts, 5.1 Imp.qts)
Dry fill— 6.5 liters (6.9 US qts, 5.7 Imp.qgts)

(el Install the oil filler cap with the gasket.

ProCarManuals.com

4. START ENGINE AND CHECK FOR LEAKS

5. RECHECK OIL LEVEL
Recheck the engine oil level and refill as necessary.
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LU-4 LUBRICATION SYSTEM — Qil Pump

OIL PUMP
COMPONENTS

Oil PFump Body

Drriven Gear

Orive Gear

Oil Strainer

Qil Pump Cower

ot VI TOCO O CUTT 1

# Gasket

ProCarManuals-com

| ¢ Mon-reusable part it

REMOVAL AND DISASSEMEBLY OF OIL PUMP

NOTE: If repairing the oil pump, the oil pan and oil
strainer should be removed and cleaned.

1. REMOVE TIMING BELT
|See steps 1 to 9 and 11 to 13 on pages EM-20 to 23}

2. REMOVE WATER PUMP (See page CO-5)

3. DRAIN ENGINE OIL
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LUBRICATION SYSTEM — Oil Pump

LU-5

LUCG2E

&t A J Z
A "'-J o |
.f"Jxﬂ 7 'r '
Injection F‘ul‘Hl_:i 7

Period Liney, |

LLXDA T

!

CEY
ék\o 'R‘:-"'{-'..,W.« e _.z'. .-‘-'-"'I
g - Bty

LLaDda

LG

4.

REMOVE OIL PAN
Remove the fourteen bolts, four nuts, oil pan and gasket.

AREMOVYE OIL STRAINER
Remaove 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 holding the injecting pump to
the oil pump body.

(b} Remove the five bolts, oil pump assembly and
gasket.

DISASSEMELE OIL PUMP ASSEMBLY

Remove the six bolts, oil pump cover, drive and driven
gears from the oil pump bocy.
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LU-6

LUBRICATION SYSTEM — Oil Purmp

LUCDE!

L |

[ RS (i)

INSPECTION OF OIL PUMP

|

INSPECT BODY CLEARANCE
Using a feeler gauge, measure the clearance between the
driven gear and baody.

Standard clearance: 0.06 - 0.15% mm
(0.0024 — 0.0059 in.)
Maximum clearance: 0.20 mm (0.0079 in)

If the clearance is greater than maximum, replace the gear
and/or body,

INSPECT TIP CLEARANCE

Using a feeler gauge, measure the clearance between both
gear tips and crascenl.

Standard clearance: 0.15 — 0.21T mm
{00059 — 0.0083 in.}
Maximum clearance: 0.30 mm (0.0118 in.

If the clearance is greater than maximum, replace the gear
and/or body,

INSPECT SIDE CLEARANCE
Using a feeler gauge and flat block, measure the side
clearance as shown.

Standard clearance: 0.03 — 0.09 mm
{0.0012 — 0.0035 in.)
Maximum clearance: 0.15 mm (0.0059 in.)

If the clearance is greater than maximum, replace the
gears and/or body.

ASSEMBLY AND INSTALLATION OF
OIL PUMP

(See page LU-4)

j

ASSEMBLE OIL PUMP ASSEMBLY

{a}  Put the drive and driven gears into the oil pump body
with the marks facing the oil pump cover side.

(b Install the oil pump cover with the six screws,

INSTALL OIL PUMP ASSEMBLY

{al Install a new gasket and the oil pump assembly with
the five bolls. Torque the bolts.

Torque: 195 kg-cm (14 ft-1b, 19 N-m)
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LUBRICATION SYSTEM — Qil Pump LuU-7

X T T 5 (bl Install the two nuts holding the injection pump to the
[P oil pump body. Torque the nuts.

Torque: 210 kg-cm {15 ft-lb, 21 N'm)
{c] Check the position of the injection period line.

Injection Pump’
Peariod Line

L S
P

If not correct, adjust the injection period line by tilting the
injection pump.

3. INSTALL TIMING POINTER

[T
4. INSTALL OIL STRAINER
Install a new gasket and the oil strainer with the two bolts
and nuts. Torgue the bolts and nuts.
Torque: 120 kg-cm (9 ft-1b, 12 N-m)
.l III,
i, 1]
. :
LLEDZH

ProCarManuals.com

b. INSTALL OIL PAN

i S T (a)  Apply seal packing black (Part No. 08826-00080} or
equivalent to the oil pump body, cylinder block and
rear oil seal retainer as shown,

:T jf't _T =X

LLIO03E

(bl Install a new gasket and the oil pan with the fourteen

ol _| = Pn bolts and four nuts.
7‘&7 a’,/_'&— 5 _ﬁffﬁ & Torque:
{j& Bolts 80 kg-cm (69 in.-lb, 8 N-m)
f/_'-:»—--\ @ Nuts 175 kg-cm (13 ft-Ib, 17 N-m)
i |I1\| _‘-II
O N . § ! | 6. INSTALL WATER PUMP (See page CO-6)
O N L
B AN SO e 3R 7. INSTALL TIMIN
N N e e : G BELT
-8 A ﬂ\:ﬂi_g" = “ {See steps 1 to 3 and 5 to 16 on pages EM-25 to 30)
0 - i

]
e A [ L

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
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LU-8 LUBRICATION SYSTEM — Qil Cooler and Relief Valves

OIL COOLER AND RELIEF VALVES
COMPONENTS

LX, LN (4wD)

P, S i TR il Filter Brackest
.// T
""[?F ey
| el
& N ol Lft_"j;_.':f-‘;-:- £
J 7y
— et T
F
| ."I.-f _____,»_:_:;"' i
| i !.'\__ _\____x.}':l :_"{'r-'__,:-ﬁ
| Y A
o ST B [
f T L% o
i + ' ﬂg}ﬁﬂ,) :
.k“% j % 2=
g *z-,.\_h \ -'i.. C'.r"_---
B N -~ i
Sy "-'”“ﬁ;uf L
/7 Ol Filter Bracket
;
/

/ )
& Gasket Relief Valve —— £

y 8 @
Comprassion Spring— —ﬂ E} (AER
¢ Gasket _Eg ——— Qil Filter
Plug— s

LLIO0AD

& : Mon-reusable part

REMOVAL OF OIL COOLER AND RELIEF
VALVE

1. DRAIN ENGINE COOLANT (See page CO-3)
2. REMOVE EXHAUST MANIFOLD (See page EM-33)

3. REMOVE OIL FILTER (See page LU-3)

4. REMOVE TWO RELIEF VALVES
Remove the two plugs, washers, springs and relief valves.
NOTE: Arrange the disassembled parts in arder.

LLKRIEH
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LUBRICATION SYSTEM — Qil Cooler and Relief Valves LU-9

LiI00ac

LLEIOAT

LAUJCOAE

LLIDOA 1

. il
R e ger ==t
=T i
4 - L
I ﬁ‘di—\j;ﬁall wr

LD

5. REMOVE OIL FILTER BRACKET WITH OIL COOLER

Remove the eleven bolts, two nuts, oil filter bracket and
gasket with the oil coaoler.

6. REMOVE OIL COOLER FROM OIL FILTER BRACKET
Remave the four nuts, oil cooler and two gaskets.

INSPECTION OF COMPONENTS

INSPECT RELIEF VALVE

Coat the valve with engine oil and check that it falls
smoaothly into the valve hole by its own weight.

If necessary, replace the valve and/or oil filter bracket.

INSTALLATION OF OIL COOLER AND RELIEF
VALVE

(See page LU-8)

1. INSTALL OIL COOLER TO OIL FILTER BRACKET

Install two new gaskets and the oil cooler with the four
nuts. Torgue the nuts,

Torgue: 145 kg-cm (10 ft-1b, 14 N-m)

2. INSTALL OIL FILTER BRACKET AND OIL COOLER
ASSEMBLY

Install a new gasket, the oil filter bracket and oil cooler
assembly with the ten bolts and three nuts. Torgue the
bolts and nuts.

Torque: Bolts 195 kg-cm (14 ft-1b, 19 N-m)
Nuts 210 kg-cm (15 ft-lb, 21 N:m)
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LUBRICATION SYSTEM — Qil Cooler and Relief Valves
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| Lnoaa

3.

w ~ & @m R

INSTALL RELIEF VALVES

Install the two relief valves, springs, new gaskets and
plugs. Torque the plugs.

Torgue: 370 kg-cm (27 ft-1b, 36 N-m)

INSTALL OIL FILTER (See page LU-3)

INSTALL EXHAUST MANIFOLD (See page EM-47)
FILL ENGINE WITH COOLANT {(See page CO-3)
START ENGINE AND CHECK FOR LEAKS

CHECK ENGINE OIL (See step 5 on page LU-3)
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STARTING SYSTEM CIRCUIT .............c.o000.

STARTER ......

STARTER RELAY

.............................
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5T-15
5T-27
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STARTING SYSTEM — Pre-heating System

PRE-HEATING SYSTEM

Super Glow Type
[Europe (LH, LX, LN, LJ)]
SYSTEM CIRCUIT

Fusible Link

Starter Swilch
(LM, L)

Fuse &:

LH

11

TUAM-GALIGE 104
IH &1, 61, 71, LX
GALGE 7.54

LN
EMGINE 15A

Fuse B:
LH 11
EMNGINE 104
LH&1, 61, 71
IGN .54
LM, LX
IGMN .54
LJ
FRGINE 154

(LM}

{ex. LN}

2 Fuse B

— e
I T T |:|_J:'
= =
- I = ]
3 = 1 2 ® d B 3 g B 2|8)10 o
o o = o o Indicator
= % / =2 2 é J Light
= [+ o
[} 5 = =
=< 3 Z . 5
3 4 o E & im E I'e] &
o ~ . =
= 5 g g o |4 to Requlator
% Z pd Glow Plug = Terminal L
- Current & i
“1"1 sensor " E
4 a Water
é % Temperature
g 5 Sensor
—
Battary Glow Plug

h

99

ST0CE T
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STARTING SYSTEM — Pre-heating System 5T-3
ex, LX _ Relationship Between Water Temperature and timer Duration
(Sec) 160 T ' Sec)
——'fi——-\ '
= 140 - . .
k= if =
E 120 — 5 T:F
o= T Pre-heating Time !
£ 00— 5 &
g 80 . \ < =
o Light Lighting Time [\ ' %
= : o
= 40 L e i B
: 20 — ol B
& | —
0] if H—0
3020 -10 O 10 20 30 40 50 B0 70
Waler Temperature {“C) AR
LX
Relationship Between Water Tempearature and Timer Duration
1See) BYi— -| ] ; - 15es)
= 200 - S .
- — I :
= 180|— *L i =
:‘-:"' 180 —-A.Y—fl'._. Fre-heating Time-{4 E
5 | AN — PR IS, 1 -5 S SRS W SR | — g
PR 1 S . 5 i
= e iy
= Toob T, — PR 1 S Pt i s ‘ : E
=
= B0l Light Lighting Time 2 '_m
s go|— || : =
2 aol— NS S U o.M ° O U | - 1
& ’ ==
£ 20 — --.~::
0 '-30-20-10010 20 30 40 50 60 70 O
Water Temperature ["C)
HTHTGL
LH11, LN, LX, LJ 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.
. - LMN: In the left cowl,

STONAA

LHE1, 61, 71
86 472 o lﬁ
111 .1
-
| /[-u I'_'IG:.HTI J]
| lp o
= b [
1 |
97 53

STOCEY

Refer to Diesel Electrical System Diagnosis for inspection
procedures. (See pages EM-11,

12)
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5T-4 STARTING SYSTEM — Pre-heating System

MNo. 1 and No. 2 Glow Plug Relay

LOCATION
LM, LX: On the left fender apron in the engine compart-
ment.

LH 11, 51, 81, 71 {No. 1) In the engine compartment
on the left side.

LH 51, 61, 71 (No. 2):  Under the instrument panel on
the driver's side

LH 11 No. 2): Under the instrument panel on the
passenger side,

No. 1 INSPECT NO. 1 AND NO. 2 GLOW PLUG RELAY

{a) Using an ohmmeter, check for continuity between
the following terminals:

& E— g Continuity
# B— G No continuity

{b] Apply battery voltage between terminals E and g.
e B« G Continuity
If continuity is not as specified, replace the relay.

=

pNe. 2 (LH 11)

w

4 ) JErE—

2

© b _

3 T A
& R

2 =
Q =

as 506D

No. 2 ILN, LX, LJ)

STOGTC
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STARTING SYSTEM — Pre-heating System ST-5
; ) Glow Plug
A INSPECT GLOW PLUG

STC0hS

STOZ1G

LH, LX, LJ

ST

LN

R

Using an ohmmeter, check that there is continuity be-
tween the glow plug terminal and ground.

If there is no continuity, replace the glow plug.

NOTE:
@ Be careful not to damage the glow plug pipes as it could
cause an open circuit or shorten life of the plugs.

#® Avoid getling oil and gasoline on the glow plugs when
cleaning.

® During inspection, be sure to wipe any oil 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 ohmmeter, check that there is continuity be-
tween the current sensor terminals.

If there is 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.
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5T-6 STARTING SYSTEM — Pre-heating System
. Water Temperature Sensor
b INSPECT WATER TEMPERATURE SENSOR
i b Using an ohmmeter, check the resistance between the
4 water ternperature sensor terminals.
L If the resistance is not as specified, replace the water tem-
perature sensor.
STOORE
Water Temperature Sensor Performance curve
30 \
20 A
10 \\
';: 5 \\
iy
& 3
= Ty
£ s k\
o (1]
O c i
1%) )
S
05
% 7
0.3
= 02
© : Ty
O
(@) a1
E -20 0 20 40 60 80 100 120
Temperature ("C} —

Main Relay
{See page CH-20)
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STARTING SYSTEM — Pre-heating System ST-7
Variable Delay Type
[General Destinations
(LH, LN, LX, LS}]
SYSTEM CIRCUIT
Startar Switch
(LM, LS, LX)
AN, A 16 F”iql': 2:( Il s
s TURN. GALIGE 108
O LHT T Indonesi
T,L‘fﬂ'b‘ TURRN 104
T LM EMGIME 154
I, S | LHA1, 61, 71, LS, LK
|:LH:| GALIGE ¥ 54
T EIG {LH11 Indonesia, LS) PSR,
T, ENGINE 154
e e LH&1, 51, 71, LN, L¥
el 1 IGN 750
LS EMGIMNE 154
Fuse A Fuse B
S_I-E A 7T
El.__ T T z"‘\j Glow
z B 2 g9 B 1 3 Indicator
= = 2lL &, |25 & Light
2 | 3 VLY : |
&) @ L= 2 £ to Regulator
i e o x . Glow Pl = [B Terminal L
I = & 4 |3 H G Glow Plug o
> pu] i T} ' g 4= Water ,
cC oI o Temperature
< == E Sensor
= - s 6 |
E | Baltery =
Q T | |
(@] .
| -
(al M-'T— == — = — = - - TGO
LH11 LHE1, 61, 71, LN, LS, LX
) Relationship Between Water Temperature and Timer
Relationship Between Water Temperature and Timer Duration
Duration (Seci[ T | [ [ -[
{Sec) | | T I
i 1 =
_ 40Ty s P |
=) 3, —| & |
m = 50 B
g ol | N | : N
2 3 5 40l \—-— - —
i- m
=
E 20 . I \ - 5 30 \\
£, . =2
o - \ s | \\
5 N . w2 —
.‘::En 10 o 2 \
G | | .'.'L
4 Il | | ;
—20 0 20 40 60 =5 1o 5 46 w83 *
Water Temperature (°C) Water Temperature {"C} P ‘

|
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5T-8 STARTING SYSTEM — Pre-heating System

INSPECTION OF COMPONENTS
Pre-Heating Timer

LOCATION

LHT1, LS, LX: Under the instrument panel on the
passenger side.

LHS1, 61, 71:  Under the instrument panal center,

LM In the left cowl.

fal  Turn the starter switch “ON" and measure the light-

ing time of the glow indicator light.
Glow time at 20°C (68°F): 9 — 15 seconds

LH 11 (Soc LH51, 61, 71, LN, LS, LX
o)
i L\ - T T E_ 1Sec.}
2 aoHy: — ||
E “ \ ——1—1 E a0 =-r-_—_-,\_ =
= \ = HR| £ <L T
- 1= 1 o 20 < —
g 20— \ T ! E — ‘1\‘\_“
= | | . .
? 10 I _\-‘L"“"-—__ . ‘_IE_- H:l._ i HH“"&.. ___
k=) gLl L DL L] = ol : [+
= —20 0 20 40 80 . -20 0 20 a4 BO
Water Temperature (] Water Temperature (“C|
STO0TS .
g (b}  Check that there is vollage at terminal 1 of the pre-
o heating timer when the starter switch is turned to
L% "ON"
g 3 2 ,1 el Turn the starter switch to "START'", and then check
c i that there is no voltage at terminal 1.
CU =t U
=
— - 'a w
© .
Ql. L —
o 8 7 6 5
D‘ sTooR?
Glow Plug Relay
LOCATION
LHT1: Under the instrument panel on the
passenger sida,
LHET, 61, 71 Under the instrument panel center.
LM, LS, Lx: On the left fender apron in the engine
compartment.
LH11, LN, LS, LX " INSPECT GLOW PLUG RELAY
fal  Using an ohmmeter, check for continuity between
@ the following terminals:
® E — g Continuity

® B.- G Mo continuity
(bl Apply battery voltage hetween terminals E and g,
@ B.— G Continuity

If continuity is not as specified, replace the relay.

ETO0L2
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STARTING SYSTEM — FPre-heating System

ST-9

LH51, 61, 71

ST

Glow Plug
(See page ST-5)

Water Temperature Sensor
(See page S5T-6)

Main Relay
{See page CH-20)
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Il ST-10 STARTING SYSTEM — Pre-heating System

| Fixed Delay Type (LY)
SYSTEM CIRCUIT

Starter Switch

AyGG

2 GLOW Fuse BA

B
Glow | v O 4 &
Flug \
Hel:
Fusible o Glaw
Link @ Indicator
G F Light
B
E 5
- = Glow Plug g
|I o — n
| [ T £
=2 i Battery &
i < —— B
- —
i c
@©
| =
| —
©
O - - L = = = -4
(@] = = =
S
D_ ABTONTR
[T 2 — INSPECTION OF COMPONENTS
§ e ; Pre-Heating Timer
LOCATION: Under the instrument panel on the
I passenger side.
L INSPECT PRE-HEATING TIMER
{al  Turn the starter switch to "G"" and measure the light-
ing time of the glow indicator light.
L e o Glow time at —25 — 60°C (-13 — 140°F):
=i 15 — 19.5 seconds

bl Check that there is voltage at terminal 5 of the pre-
heating timer when the starter switch s turned to

G
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STARTING SYSTEM — Pre-heating System 5T-11

SO NG

Glow Plug Relay
LOCATION:  On the windshield wiper motor bracket.

INSPECT GLOW PLUG RELAY

fal  Using an ohmmeter, check for continuity between
the following terminals:

e E— g Cantinuity
® B« G Mo continuity

{b)  Apply battery voltage between terminals F and g.
e B— G Continuity
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STARTING SYSTEM — Pre-heating System

sT-12
Manual Type (LF)
SYSTEM CIRCUIT
Starter Swilh TAIL-STOP
AN HORN-ROOM
f Fuse 154
¢ o
ST
T— s Glow Plug
B St Switch
Glow
Plug o 0
Relay
el G E
| Battery
s Glow Plug
. } o :
I_ = _..- = T :. = ST00d0
INSPECTION OF COMPONENTS
Glow Plug Switch
INSPECT GLOW PLUG SWITCH
Check for continuity between ferminals
=== . | |
—_ Terminal
Switch position ————___ i B g ]
OFF
|\ O ] I4C]

If continuity is not as specified,

replace the switch,
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STARTING SYSTEM — Fre-heating System 5T-13

STouaz

Glow Plug Relay

LOCATION:  On the left fender apron in the engine com-
partrment.

INSPECT GLOW PLUG RELAY

(al Using an ohmmeter, check for continuity between
the following terminals,

e E-— g Continuity
® E— 5t
Positive (+) test probe to terminal St
Megative (=) test probe to terminal E
Continuity
Positive (+) test probe to terminal E
Megative (-] test probe to terminal St
Mo continuity
e B— G Mo continuity
b} Apply battery voltage between terminals £ and g.
e B— G Continuity
() Apply battery voltage between terminals E and St.
s B~ G
Battery positive {+] terminal to terminal St
Battery negative {—) terminal to terminal E
Continuity
It continuity is not as specified, replace the relay.
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ST-14 STARTING SYSTEM — Troubleshooting, Starting Systemn Circuit
. ]
Problem Possible cause Remedy Page
Engine will not crank Battery charge low Check battery specific gravity CH-5
Charge or replace battery
Battery cables loose, corroded ar worn Repair or replace cables
Fusibla link blown Replace fusible link
Starter relay faully Check relay ST-27
Starter faulty Repair starter 5T-15
Starter switch faulty Replace starter switch
Engine cranks slowly Baltery charge low Check battery specific gravity CH-b
Charge or replace battery
Battery cables loose, corroded or worn Repair or replace cables
Starter faulty Repair starter 5T-16
Starter continues to Starter faulty Repair starter ST-15
el Starter switch faulty Replace starter switch
Short in wiring Hepair wiring
Starter spins - enging Pinion gear teeth braken or faulty starter Repair starter 5T-16
will not crank Flywheel teeth braken Replace flywheel
AM LF, LH, :
LM, LY Meutral Start Switch 1A/T)
AM, LS, LX
ST LR LY e
ST, LH, LN, Starter Switch
LS, LX Rl
S5Tor &1,
9 B t
i
. |
) s} Starter Relay \ %
3
2 l g E
Terminal 30 Terminal 50
i
I Battery
il
-
ey Starter
STDNES
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STARTING SYSTEM — Starter 5T-15

STARTER
COMPONENTS

[2.0 kW Typel] Steel Ball

Return Spring
WMagnetic Switch Assembly

D-Ring

Starter Housing with
Clutch Assembly

Bearing
Field Frame TR Finion Gear
‘ e ldle Gear
i

Hrush Spring

Brush Halder

I Bearing
Armmiature ’

Bearing

Starter Clulch Assembly 3
[2.5 kW Typel Steel Ball | J0S

Return Spring I

ProCarManuals.com

_ 0
Magnetic Switch Assembly -.*;;'l‘ I
' | l(@”r N4
'ri 2o o | i)
/p{‘:—_;li - -'ZZ_?%Z‘“ @Eﬂf@ “\-li;j{—‘ _
el < }h RE®
by | | I VR = R T
Tl 2.0 \T = r_
= e
E-Ii = | ldle Gear  Bearning
‘=|~ Plate Washer Starter Hausing
Lack Washer
Brush Spring 1
Briszh ™ L
| e e EER m
Ernd Cover = f.r-‘:{l__ q\‘i\.tﬁ“l;,:ﬂ-fl h\J.\' L@'
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ST-16 STARTING SYSTEM — Starter
TN o DISASSEMBLY OF STARTER
| C: o) (See page ST-15)
|
\ 1. REMOVE FIELD FRAME WITH ARMATURE FROM
MAGNETIC SWITCH
[2.0 kW TYPE]
(al  Remove the nut. Disconnect the lead wire from the
magnetic switch terminal.
(bl Remove the two bolts, plate washers and O-rings.
Pull out the field frame with the armature.
- (e}  Remowve the O-ring from the field frame.
Aoy iy _ [2.5 kW TYPE]
'Ej‘: | I _,-3.” s {a) Remove the nut and spring washer. Disconnect the
& T—» E}rwﬁﬁ \-.I lead wire from the magnetic switch terminal.
I{Q‘ 7L x‘f:? (6} Remove the two through bolts, plate washers and O-
A \“%"T_:—-. rings. Pull out the field frame with the armature.
Lk 1 K ¢
. ’:.VE WL {c) Remove the felt seal and lock plate.
2. [2.0 kW TYPE]

STOng s

Steel Ball
Return Spring

-\.-\.

Bearing

Ifdle Gear Fin

8%

Starter Housing with
Clutch Assembly
ion Gear

STOOED

ST0063

REMOVE STARTER HOUSING, IDLE GEAR AND
PINION GEAR WITH CLUTCH ASSEMELY FROM
MAGNETIC SWITCH ASSEMBLY

lal Remove the two screws.

(b} Remove the following parts:
{1) Starter housing with clutch assembly
(2) Return spring
{3) Idle gear
{4) Bearing
(5} Pinion gear

[2.56 kW TYPE]

REMOVE STARTER HOUSING, STARTER CLUTCH
ASSEMBLY AND IDLE GEAR FROM MAGNETIC
SWITCH ASSEMBLY

{al Remowve the thres screws.
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Starter Clutch Assembly (3> {b) Remove the following parts:

Retum Spring e (1) Starter housing
SteelBall . ¢ Q'flhﬂj?/n (2} Clutch assembly
f\“;-;::gﬁl x,lﬁj L .':"“i.."lﬁ ,«1 (3} Return spring
@ ”%Li—f:;r P “/'“:;w{xi,n"}:j (4}  Plate washer
e :_5_::', A -W _ (6) Idle gear
NRSE . L ; (B} Bearing
wl,- -“;Tdie Gearg. Starter Housing
Flate Washer sErng ATO047

3. REMOVE STEEL BALL

Using a magnetic finger, remove the steel ball from the
clutch shaft hole.
Magnetic Finger

=

sroooa

g 4. HEMOVYE BRUSHES AND BRUSH HOLDER
O [2.0 kW TYPE]
C—Ué (al  Using a screwdriver, hold the brush spring back, and
= remove the brush from the brush holder, Remove the
% four brushes.
s it} Pull the brush holder off the field frame.
a
O
o
| -
D_ STuia

o= [2.5 kW TYPE]

lal Remove the two screws and end cover,

51008

(b)  Using a screwdriver, hold the brush spring back, and
remove the brush from the brush holder. Remowve the
four brushes,

(ol Pull the brush holder off the field frame,

5. REMOVE ARMATURE FROM FIELD FRAME

STO050
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ST-18

STARTING SYSTEM — Starter

sS10012

s
I "
-1||

“-\ Mo Continuity

STCO11

STONI3

BTN

ERIHECIE]

INSPECTION OF STARTER
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 no continuity, replace the armature.

2. INSPECT COMMUTATOR FOR GROUND

Lising an ohmmeter, check that there is no continuity be-
tween the commutator and armature coil core.

If there is continuity, replace the armature,

Commutator

1. INSPECT COMMUTATCR FOR DIRT AND BURNS
If the surface is dirty or burnt, correct with sandpaper (No.
400) or a lathe.

2. INSPECT COMMUTATOR CIRCLE RUNOUT

0.05 mm (0.0020 in.}

I the circle runout is greater than maximum, correct with a
lathe.

Maximum circle runout:

3, INSPECT DIAMETER OF COMMUTATOR

Standard diameter:
2.0 kW type 35 mm (1.38 in)
2.5 kW type 36 mm (1.42 in.

Minimum diameter;
2.0 kW type 34 mm (1.34 in.)
2.5 kW type 35 mm (1.38 in.

If the diameter of the commutator is less than minimum,
replace the armature.

4. INSPECT UNDERCUT DEPTH

Check that the undercut depth is clean and free of foreign
particles. Smoothen out the edge.

0.7 — 0.9 mm
{0.028 — 0.035 in.)

0.2 mm (0.008 in.}

It the undercut depth is less than the minimum, correct it
with a hacksaw blade,

Standard undercut depth:

Minimum undercut depth:
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STARTING SYSTEM — Starter 5T-19

W Continuity

STCONE

Ma Continuity
HTOC4E

i

STONT GToN8

HInnia

Field Coil

1. INSPECT FIELD COIL FOR OPEN CIRCUIT

Using an ohmmeter, check that there is continuity be-
tween the lead wire and field coil brush lead.

If there is no continuity, replace the field coil.

2. INSPECT FIELD COIL FOR GROUND

Using an ohmmeter, check that there is no continuity be-
tween the lead wire and field frame.

If there is continuity, repair or replace the field coil.

Brushes

INSPECT BRUSH LENGTH

Standard length:
2.0 kW type 15.0— 155 mm (0.591 — 0.610 in.)
2.5 kW type 20.5— 21.0 mm (0.807 — 0.827 in))

Minimum length:
2.0 kW type 9.5 mm (0.374 in)
2.5 kW type 13.0 mm (0.512 in)

If the length is less than minimum, replace the field frame
and/or brush holder,

Brush Springs

INSPECT BRUSH SPRING LOAD

MOTE: 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

(6.0 — 7.3 Ib, 26 — 32 N)
2.5 kW type 3.2 — 4.0 kg

(7.1 — 8.8 Ib, 31 — 39 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 is continuity, repair or replace the brush holder,
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5T-20 STARTING SYSTEM — Starter

Clutch and Gears

1. INSPECT GEAR TEETH

Check the gear teeth on the pinion gear, idler gear and
clutch assembly for wear or damage. Replace if damaged.
If damaged, also check the flywheel ring gear for wear or
damage.

2. INSPECT CLUTCH

Rotate the pinion gear clockwise and check that it turns
| = Babal freely. Try to rotate the pinion gear counterclockwise and
check that it locks.

If necessary, replace the clutch assembly.

3. [2.0 kW TYPE]
IF NECESSARY, REPLACE CLUTCH ASSEMBLY

{a) Push down the pinion gear and, using a plastic ham-
mer, tap in the stop collar.

ST00AD

| —

-

S (b)  Using a screwdriver, pry out the snap ring.
1%

CE T

-

({

S s

o L
§

(@

p -

al 5!'-n:|s|1]

T ] Remove the following parts from the starter housing:
Bone | Eme {1} Stop collar
:7:-_':'.'\:\ 1l '-"TF-_f"l G o
IIJT?‘T{TI Dl {j_;fk, @e (2} Pinion gear
. gl B
g:}él NS (3) Compression spring
_ \"{u _ (4} Spring retainer
E”“"|5'gu':_wmw ——— njfiuw (6} Bearing retainer
A (i B (68) Starter clutch
| o e
-ﬁlj--'ﬂ = Serirg Retnire t?h Cﬂmpressiﬂn Spring
b — Rrartér Cludrh ETOGa3

(8 Clutch shaft

[d) Assemble the clutch shaft, compression spring,
starter clutch, bearing retainer and spring retainer,
and install them to the starter housing.

i (e} Install the compression spring, pinion gear and stop
Y collar.

s (fl  Push down the pinion gear and, using snap ring
pliers, install the snap ring.
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T lal  Using pliers, compress the snap ring. Make sure that
the snap ring fits correctly.

ET00E

(h)  Using a plastic hammer, tap the clutch shaft and
install the stop collar onto the snap ring.

— o £TO09E

ProCarManuals.com

Bearings
1. INSPECT BEARINGS

Turn each bearing by hand while pushing inward.

If resistance is felt or if the bearing sticks, replace the
bearing.

STO0N

2. IF NECESSARY, REPLACE BEARINGS

{a} Using SST, remove the bearing from the armature
shaft.

(bl Using SST, remove the other bearing from the
opposite side.

S5T 09286-46011

STC0AE

[e)  Using a press, install the bearings onto the shaft.

10043



https://procarmanuals.com

ProCarManuals.com

ST-22

STARTING SYSTEM — Starter

| Continuity

Terminal 50

ST0111

T BTOORE

Slacaz

Magnetic Switch

1. PERFORM PULL-IN COIL OPEN CIRCUIT TEST

Using an chmmeter, check that there is continuity be-
tween terminals 50 and C.

If there is no continuity, replace the magnetic switch.

2. PERFORM HOLD-IN COIL OPEN CIRCUIT TEST

Using an chmmeter, check that there is continuity be-
tween terminal 50 and the switch body.

If there is no continuity, replace the magnetic switch.

ASSEMBLY OF STARTER
{See page ST-15)

NOTE: Use MNo. 50 Denso grease to lubricate the bear-
ings and gears when assembling the starter,
1. PLACE ARMATURE INTO FIELD FRAME

Apply grease to the armature bearings and insert the
armature into the field frame.

2, INSTALL BRUSH HOLDER AND BRUSHES
[2.0 kW TYPE]

{al Place the brush holder on the armature shaft and
align the tab of the holder with the noteh of the field
frame,

(bl Using a screwdriver, hold the brush spring back, and
install the brush into the brush holder. Install the four
brushes.

MOTE: Make sure that the positive lead wires are not

grounded,
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I'.
bl Lk
P /f’ H".-\
L) )
| i ; ':*i',z.'-
3 £l
i R i B ) B S
) iy I' "_:‘l;-/-‘; i
0 e
[ bR 1 LH\I =
B | f ! |
% N
. |
| P!
ZTOLUET

- STO0

o B

3.

4,

[2.5 kW TYPE]
lal  Place the brush holder on the armature shaft

(b)  Using a screwdriver, hold the brush spring back and
install the brush into the brush holder. Install the four
brushes.

MOTE: Check thal the positive lead wires are not
grounded.

(el 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 cluteh shaft
hole.

[2.0 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
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5. INSTALL STARTER HOUSING
[2.0 kW TYPEI]
Install the starter housing to the magnetic switch assem-
bly with the two screws.
STOOET
1 [2.5 kW TYPE]
Install the starter housing to the magnetic switch assem-
bly with the three screws.
STOIGE0
6. INSTALL FIELD FRAME WITH ARMATURE IN
a4 L MAGNETIC SWITCH
=2 [2.0 kW TYPE]
O {a] Place the O-ring on the field frame.
|III lIII El:l_\w:. 'I.“.. .I.:._.:.: ,
LY . = -.- = = |- II
i | o
S | L { o
aToine
— (bl Align the bolt anchor of the field frame with the mark
_ P on the magnetic switch assembly and insert the field
(£a) g frame with the armature,
/'IJ' | 'l__
‘~® o
Y i | i
i 2 II \""11—/I F"?.._ ™
i i I|I". f\_‘LT_;'
SR
I |'1[ /IJ:;:.,;EJ | - h
sl ‘srotoi
[ ST {c} Install the two bolts with the plate washers and O-
A s rings.
([d) Connect the lead wire to the magnetic switch ter-
rminal.
sk
L
A
\'\
bl L R
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) [2.5 kW TYPE]
s {a} Place the felt seal on the armature shaft.

T 570103

(b} Place the lock plate on the magnetic switch.

(¢} Align the lock plate with the notch on the field frame
and insert the field frame with the armature,

STOMMG

ProCarManuals.com

(d)  Install the two through bolts with the plate washers
and O-rings.

(e Connect the lead wire to the magnetic switch ter-
rminal.

Sroein

PERFORMANCE TEST OF STARTER
CAUTION: These tests must be performed within 3
to 5 seconds to avoid burning out the coil.

1. PERFORM PULL-IN TEST
{al Disconnect the lead wire from terminal C.

(bl Connect the battery to the magnetic switch as
shown, Check that the plunger moves outward.

A If the plunger does not move, replace the magnetic switch.
T ST0104

P 2. PERFORM HOLD-IN TEST
”’_(’/ /F; @ I.;;ift-i While connected as above with the plunger out, discon-
A: £ I il _',I nect the negative lead from terminal C. Check that the
[ St WL |
;’?’Ffﬁ"?:"el e plunger remains out,
= R‘:Lf pf — -EE‘:’L) g If the plunger returns inward, replace the magnetic switch.
/@:_:f}': ™z . : ‘ﬁ@
e L o 1
o -'“Dr-'c}?gf'}a\\: e
B
. ;A
T SO0
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STARTING SYSTEM — Starter

STONG

I|1an.,§@}*w\|( -
fEi=n

3.

INSPECT PLUNGER RETURN

Disconnect the negative lead from the switch body. Check
that the plunger returns inward,

If the plunger does not return, replace the magnetic

swilch,

PERFORM NO-LOAD PERFORMARMCE TEST
lal Connect the lead wire to terminal C.

(b)  Connect the battery and an ammeter to the starter as
shown,

@) Check that the starter rotates smoothly and steadily
with the pinion moving out. Check that the ammeter
reads the specified current.

Specified current:
2.0 kW type
2.5 kW type

less than 120 A at 11.5 V
less than 180 & at 11.0 V
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STARTING SYSTEM — Starter Relay 5T-27

STARTER RELAY

LOCATION
LH11: Under the instrurment panel on the passenger

side.
LF, LM, LS, L¥X: On the left fender apron in ihe engine
compartment.

LH 51, 61, 71: Under the combination meter
LY: Under the 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 .« 5t Continuity
. e B— Mg Mo continuity
o 1 X
{bl  Apply battery voltage between terminals E and 5t
£ syata @ B.— Mg Continuity
I continuity is not as specified, replace the relay.
St
ﬂ_'_b;ﬁ'f:ﬂ
\ BE
L
Mg
BT

LN, LS, LX

STC0GEA
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CHARGING SYSTEM

Page
PRECAUTIONS: :oowoos i o D i g CH-2
TROUBLESHOOTING ....... i vvevmvvaivainnas CH-2
CHARGING SYSTEM CIRCUIT ..........ccnnnn CH-3
ON-VEHICLE INSPECTION ...........ccvieuan, CH-5
ALTERNATOR: o v v ey i e CH-8
ALTERNATOR REGULATOR .......ccovivvvnnnn CH-18
CHARGE LIGHT RELAY ......cciciiivnnrrrrons CH-20
MAIN RELAY ..t rrnnninnrrrinrsnnins CH-20
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CHARGING SYSTEM — Precautions, Troubleshooting

PRECAUTIONS

1. Check that the battery cables are connected o 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
resistance tester.

4. Never disconnect the battery when the engine is run-

CH-2

ProCarManuals.com

ning.

Problem Possible cause Remedy Page
Charge light does Fuse blown Check fuses CH-3, 4
not light with starter ® Fuse A
switch at oM and LF WIPER-GALIGE
engine not running LH11 (indonesial

TURM
LH11 fex Indanesial
TURM-GALGE
LHET. 61, 71, LN, LX
IGM
Ly METER
® Fuse B
LH11 lindonesial,
LHE1, 61, 71, LN, L5,
L, LY
CHARGE
@ Fuse C:
ex. LF
EMGINE
LF IG-TURM
Light burned out Replace light
Wiring connection loose Tighten loose connections
Allernator regulator faulty Check regulataor CH-20
Charge light relay faulty Check relay CH-18
I regulator faulty Replace IC regulator CH-9
Discharge warming Crive belt loose or warn Adjust or replace drive belt CH-5
light does not go aut  gaptery cables loose, corroded ar worn Repair or replace cables
with engine running
(battery requires Fuse blown Check fuse C: . CH-3
frequent recharging) ex. LF ENGINE
LF [G-TLIRM
Main relay faulty hwio 1C regulator) Check main relay CH-20
Fusible link blown Replace fusible link
Alternator regulator, charge light relay, Check charging system CH-5
IC regulator or alternator Faully
Wiiring faulty Repair wirng
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CHARGING SYSTEM — Charging Systern Circuit

CH-3

CHARGING SYSTEM CIRCUIT

wyo IC Regulator [LF, LH11 (Indonesia), LY]

Fusible
Linlk

Battary

Starter Switch

i

{LH, LY]
Ra0—

Sy
— |
2 %guse Fuse C

AI‘U‘I#
M
[
=
Fuse A
LF  WIPER-GALIGE
104
LH TLIRM 708
LY  METER
Fuse B
LY  CHARGE 5A
Fuse C:

LH  EMGINE 15A

LF  MG-TURN 104
LY  EMGIMNE 154

(LF, LH)
B L G
E N
GF =]
o
=
E
= F F
= o
w =
& 5; o
: (B \% = W e
(]
Alternator Regulator Alternator

w/o IC Regulator [LH11 [ex. Indonesial, LH51, 61, 71]

Starter Switch
Al

Fusible

Link

Battery T
P

Fuse A:
LH1T TUAN-GALIGE 104
LHS1, 81, 1
IGM 7.54

Fuse B:
LH11 CHARGE 54
LHET, 61, 71
CHARGE 7.54

Fusa L
LHT1 EMGIMNE 7068
LHET, 61, 71
EMGIME 7.5

Lighl

Ciischarga Wirning

MR i W
Fuse [ Fuse
B c
= B L G Bl
gg :;f T Fd h
i ‘l:%—t F F
T
I .
= g rl | e

Alternator Requlator

Alternator

CHOCAE
CHoO9n
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CH-4 CHARGING SYSTEM — Charging System Circuit

CHARGING SYSTEM CIRCUIT (Cont’d)

w/o IC Regulator [LN, LS]
Starter Switch
A,
&J‘% G F
A IG PRy | . S —
2 A3
|
E
R=
=4 i Fuse C
R A g 2 Eﬁﬂﬂczs S ENGINE
' = L 164
Fusible m
Link % Ll G B
i A NN '—_L
2
2 I r
[ 1 :
F
N ‘F} 1
c RN Battery ’% ; $ T
8 @ | 1 | g| —WW
v
g Alternator Regulater Alternator |
c = —
©
=
|-
@©
% w IC Regulator [LX]
| -
D_ e —
Startar Hwilch T
W|G1
[
AM%!GE
Fuse C
Fuse A S EMGIME
IGM 7.54 TEA
1 2 IG_ B
Discharge
! Warning i1
Light 1
Fusible Link 4 1 5 E
3] L& T
Charge : i
Light hain
_L Relay Relay
T |Batt
_:_ AL d [ e
A
T F . B
E |
Alternator
et J__ w/IC Regulator e
= = = - LHOCH
CHOADZ
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CHARGING SYSTEM — On-Vehicle Inspection CH-56

"= 1__ Lower
~ 17 Level

ChOle3

Alternator
Fulley

Y

Water Fump Pulley

CHonal

wio IC Regulator

CHanan

ON-VEHICLE INSPECTION

1.

INSPECT BATTERY SPECIFIC GRAVITY
{al Check the specific gravity of each cell.

Standard specific gravity:
When fully charged at 20°C (68°F)
1.25 — 1.27 lex. NX110, 120, 200, 125D38L)
1.27 — 1.29 [NX110, 120, 200, 125D38L)

b}  Check the electrolyte quantity of each cell.

If insufficient, refill with distilled (or purified) watar,
CHECK BATTERY TERMINALS, FUSIBLE LINKS AND
FUSES

fal  Check that the battery terminals are not loose or cor-
roded,

{b}  Check the fusible link and fuses for continuity.

INSPECT DRIVE BELT

Check the drive belt deflection by pressing on the belt at
the points indicated in the figure with 10 kg (22.0 |b, 98
N} of pressure.

Drive belt deflection:
Mew belt 7 — 10 mm (0.28 — 0.39 in.)
Used belt 10 — 15 mm {0.39 — 0.59 in.)

If necessary, adjust the drive belt deflection.

MNOTE;
® "“"New belt” refers to a belt which has never been used.

& “lUsed belt” refers to a belt which has been used on a
running enging for 5 minutes or more.

VISUALLY CHECK ALTERNATOR WIRING AND
LISTEN FOR ABNORMAL NOISES

{al Check that the wiring is in good condition.

{b} Check that there are no abnormal noise from the
alternator while the engine is running.

INSPECT CHARGE LIGHT CIRCUIT
{al  Warm up the engine and then turn it off.
{bl  Turn off all accessories.

{e}  Turn thae starter switch to "ON". Check that the
charge light is lit.

{d} Start the engine. Check that the light goes out.

If the light does not operate as described, troubleshoot
the charge light circuit,
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CH-6 CHARGING SYSTEM — On-Vehicle Inspection

6.

INSPECT CHARGING CIRCUIT WITHOUT LOAD

NOTE: If a hattery/alternator tester is available, connect
the tester to the charging circuit as per the manufacturer’s

instructions.

{al If a tester is not available, connect a voltmeter and
ammeter to the charging circuit as follows:

® Disconnect the wire fram terminal B of the alterna-
tor and connect the wire to the negative terminal
of the ammeter.

@ Connect the test lead from the positive terminal of
the ammeter to terminal B of the alternator.

@ Connect the positive lead of the voltmeter to ter-
minal B of the alternator.

@ Ground the negative lead of the voltmeter.

(b} Check the charging circuit as follows:

With the engine running from idle to 2,000 rpm,
check the reading on the ammeter and voltmeter,

[w/o IC REGULATOR]

Standard amperage: Less than 10A
Standard voltage: 13.8 — 14.8Y

If the reading is not within standard voltage, adjust the
regulator or replace it.

[w/ IC REGULATOR]

Standard amperage: Less than 10A
Standard voltage: 13.8 — 14.4V (25°C or 77°F)

I the voltage reading is more than standard voltage, re-
place the IC regulator,
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CHONEGL

©HIUGE

cHi II.'II:I‘J_I

If the voltage reading is less than standard voltage, check
the IC regulator and alternator as follows:

@ Remove the brush holder cover and connect the
terminal B wire to the original position.

CAUTION: Battery voltage is applied to terminal B,
so disconnect the battery before beginning work.

® With terminal F grounded, start the engine and
check the reading on the voltmeter.

I the voltage reading is more than standard voltage, re-
place the IC regulator.

If the voltage reading is less than standard voltage, check
the alternator.

CHECIK 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-
trol switch at "HI".

(b} Check the reading on the ammeter.
Standard amperage: Wore than 304

If the ammeter reading is less than 30A, repair the alterna-
tor. {See page CH-8)

MOTE: If the battery is fully charged, the indication will
sometimes be less than 30A.
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CH-8 CHARGING SYSTEM — Alternator

ALTERNATOR
COMPONENTS

w/o IC Regulator (w/ Small Vacuum Pump)
Mo. 1 Felt Cover

Frame No 2 Felt Cover

Spacer Ca’lv Felt L
Pulley el j g )\ | %/D\Saﬂ

% .H|"|"‘. | .
L\{ ,f‘ 1; '-.:\nj j r ~ Felt
=y @ ' ..‘_- \;ﬂ Bearmrg : —Terminal Insulator
\_F I"\'L!. J-' \'_- B Rubber Washer
Far Insulator '_"_ e==. __— Brush Holder and Brush
Washer _r—’ﬁr *Fr:;;

= Moise Suppression

Brush Holder Cover Lo S
L PERNCS x’*' Condensor
(D s T P ;
:\I |“-‘] S %

BF Insulator
Insulatar
3:-. ’ '3 L
: Q? AR

Insulator‘ O-Ring

d_P_:-‘:I!'

Rectifier End Frar‘ne Vacuum Pump

Snap Ring | Rectifier Holder
Statar Assembly

ProCarManuals.com

w/o IC Regulator (w/ Large Vacuum Pump) Folt Cover

Drive End Frame

Spacer
Fan  callar

Retainer

Pulley

Terminal

4 | Insulator &/  Insulator
Washer

= —Rubber Washer
Brush Holder\ u.-:r/g
chir \\L:,'%__ //— — Brush Holder and Brush

- Moise Supprassio
Rectifier Holder ‘h%g‘s. jlqi;/?/cnndgnsgrp o
I elt

Raotor Insulator
|

Ingulator
Space Ring i
‘ {f"_:: . _
_J 4 I._'_ .: - A :-I ) : i __.
@) A @ﬂi‘f{—l e g = ZISE”T:}F%*:;'%ﬂ+:uulrrl Pump
e - |
Snap Ring Rear End Cover

Stator Assembly 2 chEcas
& : Mon-reusable part Rectifier End Frame EhEa T
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CHARGING SYSTEM — Alternator CH-9

COMPONENTS (Cont'd)

% . Mon-reusable part

W/ IC Requlator
Falt Cover
Drive End Frame | Hﬂtalirler

Spacer Collar | Bearing

f/(’\ Felt |
FE ‘R) |”[j (ﬁm, _| @

L, =

A = Terminal Insulator
_"_,O Y j 'é.r
= /;l» P =z Rubber Washer
& . I'| 1] o
o W1 = %r Brush Halder Cover
IC Regulator S

Brush Helder and Brysh —— F— Noise Suppression

o P Condensar
o - . I_f ’#/- %’
ator Assembly ‘r_%a B0 Rubber -
L /‘? Cap

|n*-.ulat|:|r A

Space Ring Rator

Felt
*‘—Lﬁ Rubher Cap

[ Bl T
7 _d_;_::;::.--’\:l' | Vacuum Fump
Insulator st ¢ O-Ring
Collar

_ Rectifier Holder
Snap Hing |
Rectifier End Frame

CHODSE

DISASSEMBLY OF ALTERNATOR

1. REMOVE vACUUM PUMP
[w/ Small Vacuum Pumpl

Remove the three bolts, vacuum pump and Q-ring.

CHESG

[w/ Large Vacuum Pump]

Remove the three through bolts, vacuum pump and felt,
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CHARGIMNG SYSTEM — Alternator

CHOLOD

CHOGMD

cHon

LHOGT

Chix?2

2

REMOYE BRUSH HOLDER COVER

[wic IC Regulator]

Rermove the two nuts, terminal insulator, rubber washer,
wire clamp, cover and insulator washer,

[w/ IC Regulator]
Remove the two nuts, terminal insulator, rubber washer

and cover.

[w/o IC REGULATOR]
REMOVE BRUSH HOLDER

(a) Disconnect the lead wire.
lb) Remove the nut and brush holder.

[w/ IC REGULATOR]
BEMOVE BRUSH HOLDER AND IC REGULATOR

a)l Remove the screw and disconnect the blue lead wire.

(bl Pull out the brush holder with the IC regulator from
the rectifier holder.

{c)  Remove the screw and disconnect the lead wire from
the brush holder.
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CHARGING SYSTEM — Alternator CH-11

([di Remove the two screws and separate the IC regulator
and brush holder,

CHOGTA

n 4. REMOVE DRIVE END FRAME WITH ROTOR FROM
i I"-1 FLE}E'-,__ - STATOR
3 : fal  [w/ Small Vacuum Pump]

Remove the three through bolts.

[w/ Large Vacuum Pump]

Remowe the four through bolts.

Th (bl Remove the end frame with the rotor.
| * *\Lilf ). -—::::1;@| ! ‘:;;-\ MOTE: If necessary, lightly tap the rotor shaft with a
== . plastic-face hammer.
W

5. REMOVE PULLEY AND FAN
{al Mount the rotor in a soft jaw vise.
(bl Remove the pulley nut, spring washer pulley and fan.

ProCarManuals.com

== 6. REMOVE ROTOR

fal Using a socket wrench and press, press out the rotar,
spacer ring and callar.

(b)  Remowve the snap ring from the rotor shaft.

CHO0E

7. REMOVE STATOR WITH RECTIFIER HOLDER

TN {a) [w/ IC Regulator]
Hemowve the two rubber caps.

{b}  Remove the four nuts, two terminal insulators and
stator with the rectifier holder.

(¢} [w/o IC Regulator (w/ Small Vacuum Pumpl]
Remove the rear end cover from the rectifier holder,

(d}  Remove the two insulators and two collars from the

rectifier holder studs.
CHO1CE
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CH-12 CHARGING SYSTEM — Alternator

8. UNSOLDER STATOR LEADS FROM RECTIFIER
HOLDER

Hold the rectifier terminal with needle-nose pliers and
unsolder the leads.

CAUTION: Protect the rectifiers from heat.

o INSPECTION OF ALTERNATOR
=T Rotor
( “\\-;éf l\“-. 1. INSPECT ROTOR FOR OPEN CIRCUIT

Using an ohmmeter, check that there is continuity be-
tween the slip rings,

Standard resistance:
w/o IC Regulator Approx. 4.0 {)
w/ IC Regulator Approx. 2.9 (}

If there is no continuity, replace the rotor.

2. INSPECT ROTOR FOR GROUND

Using an ohmmeter, check that there is no continuity be-
tween the slip ring and rotor,

If there is continuity, replace the rotor,

3. INSPECT SLIP RINGS

Check that the slip rings are not rough or scored.
It necessary, replace the rotor,

Stator

1. INSPECT STATOR FOR OPEN CIRCUIT

Using an ohmmeter, check that there is continuity be-
tween the coil leads.

NOTE: At this time, the meeting wires should be con-
nected with solder.

If there is no continuity, replace the stator,

f 2. INSPECT ROTOR FOR GROUND

Using an ohmmaeter, check that there is no continuity be-
tween the coil leads and stator core.

If there is continuity, replace the stator,
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CHARGING SYSTEM — Alternator CH-13

Brush and Brush Holder
N i 1. INSPECT BRUSH LENGTH

) ')";::-iji:'f“~ ] J_ . Using a scale, measure into the brush length.
s N | i Standard length: 20 mm (0.79 in.)
R _’h[\ : s, Minimum length: 5.5 mm (0.217 in.}

o b If the brush length is less than minimum, replace the
brush.

1 2. IF NECESSARY, REPLACE BRUSH
{a}  Unsolder and remove the brush and spring.

ProCarManuals.com

(bl Insert the brush wire through the spring.
el Install the brush in the brush holder.

{d) Solder the wire to the brush holder at the standard
length.

Standard length: 20 mm (0.79 in.)

el Check that the brush moves smoothly in the brush
holder,

{fl  Cut off any excess wire.

—_ Bearing

1. INSPECT BEARING
Check the bearing for roughness.
It rough, replace the bearing.

Cridiog

- 2. IF NECESSARY, REPLACE BEARING
Retainsr Mo 2 Felt

No. 1 Felt Cover|  cover {al Remave the following parts:
(1} Three bolts
(2) Mo, 2 felt cover {w/ Small vacuum pump)

(3} Felt tw/ Small vacuum pump)
(4} Retainer

(5) Bearing

B} No. 1 felt cover

(7} Felt

orning
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CHARGING SYSTEM — Alternator

CHOCE

crmsng

e s |
.t s

cHEa

{b) Install the following parts:
(1) Felt
{2) No.1 felt cover

{3) Bearing
If necessary, lightly tap the bearing with a
plastic-face hammer,

{4) Retainer

(5] Felt [w/ Small vacuum pump)

(6] No. 2 felt cover {w/ Small vacuum pump}
(7} Three bolts

ASSEMBLY OF ALTERNATOR
{See page CH-8)

1.

SOLDER EACH STATOR LEAD TO RECTIFIER HOLDER

Hold the rectifier terminal with needle-nose pliers while
soldering the leads.

CAUTION: Protect the rectifiers from heat.

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.

{c)  [w/o IC Regulator (w/ Large Vacuum Pumpl]
Flace the rear end cover on the studs.

{(d) Install the rectifier end frame on the rectifier holder.
(e} Check that the wires are not touching the case.

{fi Place the two outer terminal insulators on the posi-
tive side studs.

(@} Install the lead wire of the noise suppression con-
denser on the top positive side studs. (w/ Noise sup-
pression conderser)

(k] Install the four nuts on the studs,

il [w/ IC Regulator]
Install the two rubber caps on the positive side studs,
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CHARGING SYSTEM — Alternator

CH-15

3.
.r"lrrd- \\".
|II II
CHOGAS
[
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INSTALL ROTOR
{al Install the snap ring on rotor shaft groove.
(bl Install the space ring on the rotor shaft.

{c) Using a press, press in the rotor.

{dl Install the spacer collar,

INSTALL FAN AND PULLEY
(a)  Mount the rotor in a soft-jaw vise,

(b} Slide the fan, pulley and spring washer onio the
shaft.

{e)  Install and tarque the pulley nut.

Torque: 900 kg-em (65 ft-lb, 88 N'm)

ASSEMBLE DRIVE END FRAME AND RECTIFIER END
FRAME

lal  Assemble the drive end frame and rectifier end
frame.

(b]  [w/ Small Vacuum Pump]
Install the three through bolts.

[w/ Large Vacuum Pumpl
Install the four through bolts.

fc)  Make sure the rotor rotates smaoothly.
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CHIm

CrnnFa

CHOOTE

CHZT

[w/o IC REGULATOR]
INSTALL BRUSH HOLDER

(a) Install the brush holder with the nut.
(b) Connect the lead wire to terminal B,

[w/ IC REGULATOR]
INSTALL BRUSH HOLDER AND IC REGULATOR

{a} Install the IC regulator on the brush holder with the
two screws.

(b} Connect the white lead wire to the terminal of the IC
regulator with the screw.

{c)  Install the brush holder and blue lead wire with the
SCrew,

INSTALL BRUSH HOLDER COVER
[w/o IC Regulator]

tal Place the insulator washer on terminal B.
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CHOTGD

CHU G

CHOxEE

{6} FPlace 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.
(el Install the two nuts,

[w/ IC Regulator]
fal  Place the cover on the rectifier end frame,

(b} Place the terminal insulator and rubber washer on
terminal B,

(e} Install the two nuts,

INSTALL VACUUM PUMP
[w/ Small Vacuum Pumpl

(al FPlace a new O-ring on the rectifier end frame.

(b}  Install the vacuum pump with the three bolts. Torque
the bolts.

Torque: 80 kg-cm (69 in.-lb, 7.8 N-m)

[w/ Large Vacuum Pump]
fal Place the felt on the rectifier end frame.

(bl Install the vacuum pump with the three through
bolts. Targue the bolts.

Torque: 80 kg-cm (69 in.-lb, 7.8 N-m)
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1.

2.

ALTERNATOR REGULATOR
INSPECTION OF ALTERNATOR REGULATOR

DISCONMNECT REGULATOR CONNECTOR

REMOVE TWO MOUNTING BOLTS AND REGULATOR

INSPECT POINT SURFACES FOR BURN OR DAMAGE
If defective, replace the regulator.

MEASURE RESISTANCE BETWEEN TERMINALS

la} Using an chmmeter, measure the resistance between
terminals 1G and F.

Resistance (voltage regulator):
At rest 0
Pulled in Approx. 11 {1

(b} Using an chmmeter, measure the resistance between
terminals L and E.

Resistance (voltage relay):
Atrest 01}
Pulled in Approx. 100 )

{c} Using an ochmmeter, measure the resistance between
terminals B and E.

Resistance (voltage relay):
At rest Infinity
Pulled in Approx. 100
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CHARGING SYSTEM — Alternator Regulator CH-19

{d}  Using an ohmmeter, measure the resistance between
terminals B and L.

Resistance (voltage relay):
At rest Infinity
Pulled in 0 {}

(e} Using an ohmmeter, measure the resistance between
terminals N and E.

Resistance: Approx. 24 {1

If any of the above checks are not as specified, replace the
alternator regulator,

VOLTAGE ADJUSTMENT OF ALTERNATOR
REGULATOR

1. TO ADJUST VOLTAGE REGULATOR, BEND I
REGULATOR ADJUSTING ARM

Hegulating voltage: 138 — 148V

ProCarManuals.com

2, TO ADJUST VOLTAGE RELAY, BEND RELAY
ADJUSTING ARM

Relay actuating voltage: 4.0 - 58V



https://procarmanuals.com

CHARGING SYSTEM — Charge Light Relay, Main Relay

CH-20
CHARGE LIGHT RELAY
N [w/ IC Regulator]
M , LOCATION: LHD In the left cowl,
I]U RHD In the right cowl,
= —
N INSPECTION OF CHARGE LIGHT RELAY
| - INSPECT CHARGE LIGHT RELAY
3 % sEnne Apply battery voltage between terminals 1, 2 and 3.
e 3 — 4
Battery positive (+} terminal to terminal 1 and 2
Battery negative (—) terminal to terminal 3
Continuity
Battery positive (4} terminal to terminal 1
Battery negative (—) terminal to terminal 3
Ma continuity
If continuity is not as specified, replace the relay.
-
(@)
©
v
@®©
>
c
©
=
@©
O
o
o
2 MAIN RELAY

[LH11 (ex. Indonesia), LH51, 61,
71, LXI]

LOCATION
LH11: Under the instrument panel on the driver's side.

LH&1, 61, 71: Under the instrument panel in the relay
box.
LX: In the engine compartment relay Dox.

INSPECTION OF MAIN RELAY

INSPECT MAIN RELAY

(al Using an ohmmeter, check for continuity between
the following terminals:

e 1 +— 3 Continuity
e 2 — 4 No continuity

{b)  Apply battery voltage between terminals 1 and 3.
e 2 — 4 Continuity
If continuity is not as specified, replace the relay.
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BE-2 BODY ELECTRICAL SYSTEM — Timing Belt Warning

TIMING BELT WARNING
IF TIMING BELT WARNING LIGHT LIGHTS

MOTE: The timing warning light will come on every
100,000 km (60,000 miles).

1. REPLACE TIMING BELT (See page EM-20)

2. TURN OFF WARNING RESET SWITCH
(sl Remove the grommet from the speedometer.

(b)  Turn off the warning light by pushing the warning
reset switch,

{c) Install the grommet.

HECGOZE

IF REPLACING TIMING BELT BEFORE
WARNING LIGHT COMES ON

NOTE: Be sure to reset the timing belt interval counter
back to the "O" position.

1. REMOVE SPEEDOMETER FROM COMBINATION
METER

ProCarManuals.com

2, SET INTERVAL COUNTER
[LS]

lat 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,

(=] Elah 2a)

— {c}) Set the interval counter gear and interval switch as
' shown.

BEOOZT
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HEDRZZ
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OERIzd

HEDEE

(d) Align the claw of the total counter and bracket, and
assemble.

(e} Attach the turn gear and install the E-ring.

[LH51, 61, 71, LN]
(al Remove the interval counter assembly.

(b) Set the number wheels so all the numbers facing the
speedometer panel are at zero,

(¢} Install the interval counter assembly,

[LF, LH11, LX, LY]

(al Loosen the mount screws and disconnect the interval
counter gear from the turn gear, (!

(b} Align the O of the interval counter gear with the turn
gear as shown.

(c)  Attach the interval counter gear to the turn gear and
tighten the mount bolts.

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 in the same
position as the previous one.
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A-2

SERVICE SPECIFICATIONS — Engine Mechanical

ENGINE MECHANICAL
Specifications

Drive balt deflection with 10 kg or 22 |b

Water pump - Alternator Mew balt =10 mm 0.28 - 0.39 in
Lised belt 10 — 14 mm 0,39 - 055 in
Crankshaft - PS5 vane Pump Mew belt B - 10 mm 031 - 0.39in
Used belt 10— 14 mm .38 — 055 in.
Crankshaft - A/C compressor Mew Belt 13 = 17 mm 051 — 087 in.
Used Belt 17 = 23 mm 067 = 091 in
Engine oil capacity Drain and refill
weio Ohl filter change 4.8 liters 5.1 USqt 4.2 Impagt
wed Ol filter change 5.8 liters 6.1 USqgt 5.1 Imp.gt
Dy Till 6.5 liters 6.9 USqgt 5.7 Imp.at
Valve clearance at hot I 0.25 mm $.0088 in.
EX 0.26 mm 00142 in.
Injection timing
Plunger stroke at "TDC L 0.84 - 1.068 mm 0.0370 = 00417 in,
2 ,:"'1_-."?-"-;-55*‘ o5k - <L 2L w.f'.c: ACSD 108 — 1.22 mm 0.0417 — 0.048B0 in,
! wi ACSD 0BZ - 088 mm 0.0323 — 0.0386 in.
S 2L-T 0.75 — 0.87 mm 00295 — D.0343 in.
)| Injection order 1-3—-4=2
g ldle speed BT (e LX) 700 rpm
c MET (LX) B AT 800 rpm
CEU Maximum speed L, 2L lex. L5 Hong Kong & 14,900 rpm
— Singapore, Australia LY & LNGG), 2L-T
S 20 (LS Hong Kong & Singapore, | 4,600 rpm
o Australia LY & LMN5E)
| Compression pressure at 250 ppm  STD L, 2L-T |30.0 kg/cm? 427 psi 2,942 kPa
2L 320 kgicm® 465 psi 3,138 kPa
Limit 20.0 kgfcm® 284 psi 1,961 kPa
Prassure difference between each cylinder Less than 5.0 kg/ocm® (71 psi, 450 kPal

Tirning belt

| Free length

39.7 - 40.7 mm 1.563 — 1,602 in.
tension spring Installed tension at 52 mm 4.0 kg 8.8 b 39 N
{206 in)
Cylinder head Cylinder block surface warpage
Lirmit 3.2 mm 0008 in,
Intake manifold surface warpage
Lirmit 0.2 mm 0.008 in,
Exhaust mamifold surface warpage
Lirnit [ 0.2 mm 0.008 in.
Valve seat Refacing angle 30°, 45", 657
Contacting angle | 45"
Contacting width | 1.2 = 1.6 ram 0.047 — Q063 in

Valve guide

Imner diameter
Quter diameter STD type

0/5 type 0.05

B.51 - 853 mm
14028 — 14.041 mm
14078 — 14091 mm

0.3350 — 0.3358 in,
05523 — 05528 in.
0.6543 = 0.6548 in.
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A-3

Specifications (Cont'd)

Valve YValve overall length STD M 122,95 mm 48405 in.
EX 12275 mm 48327 in.
Lirnit N 12245 mm 48209 in.
EX 122,25 mm 4.8130 in.
Valve face angle 44 5°
Stem diameter 1M 8473 — 8489 mm 0.3336 — 0.3342 in.
EX 8454 - 8470 mm 03328 — 03335 in.
Stem clearance STD I 0021 = 0.087 mm 0.0008 — 0.0022 in,
Ex 0040 — Q076 mm 00016 — 0.00340 in.
Lirnit N 010 mm 0.0039 in.
EX 0,12 mm Q0047 in.
Valve head margin thickness
Limit I 0.9 mm 0.035 in,
EX 1.0 mm 0039 in,
Valve spring Free length 4798 mm 1.8890 in.
Installed tension (
at 39.2 mm {1.547 inJ | 292 kg 6441 286 N
Sguareness Lirnit 2.0 mm 0.079 in.
Valve rocker Rocker arm inside sSTD | 18500 — 18521 mm 07283 — 07292 in.
arm and shaft diameter |
Shaft diameter STD 18464 - 18483 mm  0.7269 — 0.7277 in.
Arm to shaft oil clearance STD 0.017 — 0057 mm Q.0007 — 0.0022 in,
Limit 0.1 mm 0004 in.
Camshaft Thrust clearance STD 0.0585 — 0155 mm 0.0022 — 0.0061 in.
Lirnit 0.3 mm Q012 in,
Journal il clearance STD 0022 — 0.074 mm 0.0009 — 0.0029 in.
Lirmit 0.1 mm 0.004 in.
Journal diameter STD 34969 — 34985 mm 13767 — 1.3774 in.
Journal finished diameter
W/'s 0125 34844 — 34 8B60 mm 13718 — 13724 in.
s 0250 34719 — 34735 mm 1.3669 - 1.3675 in.
Circle runout Lirnit .1 mm Q.039 in
Cam lobe height Lirnit
I L, 2L 4676 mm 1.8409 in.
2L-T 46.29 mm 1.8224 in.
EX 4725 mm 1.8602 in.
Combustion Protrution | 001 — 0.07 mm 00004 — 00028 in,
chamber Combustion chamber shim thickness 0.05 mm 0.0020 in.
010 mm 0.0039 in.
015 mm 0.0089 in,
0.20 mm Q.0079 in,
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Specifications {Cont'd)

Cylinder block Warpage Limit 0.2 mm 0.008 in.
and cylinder Cylinder bore
STD sized piston 5T L 90.000 — 30,030 mm  3.5433 - 3.5445 in
2L, 2L-T 92.000 - 92030 mm  3.6220 — 36232 in
Limit L 90.23 mm 355624 in.
2L, 2L-T 9223 mm 36311 in,
/5 sized pistan sTD L 90500 — 90530 mm 35630 - 3.5642 in,
2L, 2L-T 92600 - 92530 mm 36417 — 36429 in,
Limit L 90.73 mm 35720 in.
21, ZL-T 92.73 mm 3.6508 in.
Piston and Piston diameter
pistan ring STD sized piston L 89955 — B9.985 mm 3.5415 - 35427 in.
2L, 2L-T 91940 — 91970 mm 36197 = 3.6208 in,
/5 sized piston L 90455 - 30485 mm 35612 — 35624 in.
2L, 2L-T 92 440 — 92470 mm  3.6394 — 3.6405 in.

Piston to cylinder clearance

5TD L 00356 — 0.055 mm 0.0014 — D.0022 in,
E 2L, 2L-T 0080 — 0.070 mm Q0.0020 — 00028 in,
8 Limit 0.14 mm 0.0055 in.
) Fiston ring land to piston ring clearance
I No. 1 ring L 0010 - 0.055 mm 0.0004 — 0.0022 in,
g 2L, 2L-T 0020 = 00656 mm 00008 — 0.0026 in.
o No. 2 ring 0.040 — 0.100 mm 0.0016 — 0.0039 in,
E Qil ring 0.030 = 0.070 mm 00012 — 0.0028 in,
<§ Fiston ring end gap
o) Ma. 1 ring STDh L 030 = 057 mm 00118 — 00224 in,
[I 2L, 2L-T 035 — 0.62 mm 00138 — 00244 in
Maximum 1.20 mm 00817 in.
Mo, 2 ring ST L 020 - 052 mm Q0079 — 00205 in,
2L, 2L-T 020 — 047 mm 0oo79 - 0.0185 in
Maximum L 1.12 mm 0.044 in.
2L, 2L-T 1.07 mm 0042 in.
Oil ring 1Side rail) STD 0.20 = 052 mm 00078 — 0D.QO205 in,
Maximum 1.12 mm 0.044 in,
Piston pin installing temperature 60 - 70°C 140 — 168 °F

Connecting rod

Thrust clearance STD
| it
Fin to bushing il clearance
sTD
Lirnit
Rod bend [per 100 mm (3.94 inl)
Limit
Rod twist [per 100 mm {3.94 in.}]
Limmit

0.08 - .20 mm

0.3 mm

0004 — Q0712 mm
0,08 mm

0.05% mm

.15 mm

000317 - 0.0079 in.
0.012 in,

00002 - Q.0005 in,
Q.0020 in.

00020 in.

00053 in.
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SERVICE SPECIFICATIONS — Engine Mechanical

A-B

Specifications (Cont’d)

Crankshaft Thrust clearance 5TD 04 — 025 mm 00016 - 00098 in.
Lirnit 0.3 mm 0012 in.
Thrust washer thickness
STD size 2430 - 2480 mm 00957 — 00976 in,
0/5 0125 2493 — 2543 mm 0.0981 — 0,1001 n,
0/8 0,250 2555 — 26056 mm 01006 — 01026 in.
Main journal oil clearance
STD 0.034 — Q085 mm 00013 — Q0026 in.
Lirmit 0.1 mm 0.004 in,
fain journal diameter
STD 61.88b — 62000 mm 24403 — 2.440%9 in.
Main journal finished diameter
uUis 0.25 61.735 - 61750 mm 24305 - 24311 in.
U/S 060 61385 - 61500 mm 24167 - 24213 in,
Crank pin oil clearance
sSTD 036 — 0.064 mm 00014 — 00025 in.
Limit 2.1 mm 0004 in,
Crank pin diameter STD L, 2L 52988 — 53.000 mm 20861 — 2.0866 in.
2L-T 54988 — BHOO0 mm 21649 — 21654 in.
Crank pin finished diameter
/s 025 L, 2L 52738 - 62750 mm 207683 — 2.0768 in.
2L-T 54738 — 5470 mm 21550 — 21555 in.
LIS 0,60 L2k H2. 488 — 525600 mm 2Z.0665 — 2.0669 in,
2L-T 54488 — 54500 mm 21452 — 21457 in,
Circle runaout Limit 2.1 mm 0.039 in.
Taper and out-of-round
Main journal and crank pin
Limit 0.02 mm O.0008 in.
Torque Specifications
Part tightend kg-cm -l M-m
Ma. 2 idler pulley x Oil pump body 400 29 39
Injection pump drive pulley = Drive shaft 650 47 G4
Camshaft timing pulley x Camshaft 1,000 72 98
Mo, 1 idler pulley x Oil pump body 195 14 19
Glow plug x Cylinder head 130 9 13
Crankshaft pulley  Crankshaft 1,400 101 137
Camshaft bearing cap » Cylinder head 195 14 19
Valve rocker support s Cylinder head 195 14 12
Cylinder head x Cylinder block 1,200 87 118
Carmshaft oil seal retainer x Cylinder head 185 13 18
Exhaust manifold » Cylinder head L, 2L 400 28 39
2L-T 530 38 52
Exhaust manifold x Insulator 1240 9 12
Water outlet housing ® Cylinder head 195 14 19
Intake manifald x Cylinder head 240 17 24
RH engine hanger » Cylinder head 380 27 ar
Connecting rod cap = Connecting rod BO0 43 59
Main bearing cap * Cylinder block 1,060 74 103
il Check Valve x Cylinder hlock 260 19 AT
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A-B SERYICE SPECIFICATIONS — Engine Mechanical, Fuel System

Tightening Torgue {Cont"d}

Tightening part kg-cm ft-lb Mem
Rear oil seal retainer = Cylinder block 130 9 13
Rear end plate x Cylinder block 120 9 12
Water pump x Qil pump body 195 14 19
Water outlet x Wataer outlet housing 185 14 19
Oil pump body ® Cylinder block 195 14 149
il pump body % Injection pump 210 14 |
0il pan = Cylinder block Bolt a0 69 in-lh B8
Mut 1756 13 17 |
0il cooler » il filter bracket 145 10 14
Ol fier bracket » Cylinder block Bolt 1956 14 19
Mut 210 15 21 ‘
Relief valve plug x Oil filter bracket 370 27 26
0il pan drain plug 400 29 39
Injection nozzle x Cylinder head 700 81 68
Mozzle leakage pipe x Injection nozzle 500 37 49
Injection pipe * Injection nozzle and pump 250 18 25 |
Fuel outlet pipe ® Injection pump 230 17 23
g Fuel inlet pipe x Injection pump 230 17 23 |
2FUEL SYSTEM
-
% Fuel heater Resistance at 20°C [GE*F) I Approx. .73 = 0.29 1)
> —_ - -
E Injection nozzle Mozzle type (Stamped on nozzle
O assembly)
O L ND-DN4SDNDS0
o 2L, 2L-T
lex. LS Hong Kong & Singaparel MO-DNASDMO133
2L (LS Hong Kong & Singapore) NO-DNASDNDTIED

Mozzle opening pressure
Inspection
Reused nozzle
L. 2L lex, LS Hong Kong & Singaporel, | 105 — 125 kg/em”

2L-T 01,493 — 1,778 psi, 10,287 - 12,258 kPa)
2L ILS Hong Kong & Singapore] 145 — 168 kg'cm?®

{2,062 - 2,389 psi; 14,220 - 16,475 kFa)

Mew nozzle

L, 2L fex. L5 Hong Kong & Singapore), | 115 — 12% kgicm®
2L-T {1,636 — 1,778 psi, 11,278 — 12,258 kPal
2L L5 Hong Kong & Singapore! 160 — 168 kgfcm®

(2,276 — 2,389 psi, 15,691 — 16,475 kPa|

Adjustment

L, 2L (ex. LS Hong Kong & Singaporel, | 110 = 125 kgicm?®
2L-T {1,666 — 1,778 psi, 10,787 — 12,258 kPa)
2L ILS Hong Kong & Singapora) 160 — 168 kg/em?

12,276 — 2,389 psi, 15,691 — 16,475 kPal
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SERVICE SPECIFICATIONS — Fuel System

FUEL SYSTEM (Cont'd)

e

Injection nazzle
([Cont'd!

Adjusting shim thicknass —

2L ILS Hong Kong &
Singapora)

L, 2L fex. LS Hong Kong —
& Singaporel, 2L-T

Injection pump

ProCarManuals.com

070 mim
075 mm
0.80 mm
CES mm
0.90 mm
0.95 mm
1.00 mm
1.05 mm
10 mim
15 mim
20 mim
25 mm
.30 mm
35 mm
A0 mm

-

¥
1.
1.
1
1
1
145 mm
1.50 mm
1.55 mm
1.60 mm
1.65 mm
1.70 mm
1.75 mm
1.80 mm
1.85 mm
1.90 mm
1.95 mm

Direction of rotation

Cam lift of face camplate L, 2L-T
2L

Injection arder

Adjusting lever moving angla

L

2L AT & LETO

2L MT & LXT1 lex LS Hong Kong

& Singapore)

LS Hong Kong & Singapora
Roller height variation
Plunger spring squarenass Limit
Pickup sensor resistanco
Governor shaft protrusion
Flyweight holder thrust clearance
Plunger spring shim thickness

Plunger adjusting shim thickness

Clockwise as seen fram
2.2 mm
2.5 mm
1-3—-4-2 (A-B-C~-D)

30 - 36°
41 - §1°

43 - 49°

&4 - 46°
0.02 mm

2.0 mm

BOO — 80040
1.0 — 20 mm
015 — 0.35 mm
0.5 mm

0.8 mm

1.0 mm

1.2 mm

1.5 mm

1.8 mm

2.0 mm

1.9 mm

2.0 mm

2.1 mm

2.2 mm

2.3 mm

CO276 in.
00295 in
00315 in,
00335 in,
0.0354 in.
00374 in,
0.0394 in,
0.0413 in.
0.0433 in
0.0453 in,
00472 in.
0.0492 in.
00512 in,
0537 in,
00551 in,
00571 in,
005917 in,
00610 in,
O.0630 in.
00650 in
COGES in.
0889 in.
00709 in.
CO728 in.
0.0748 in.
00768 in.

drive side
0315 in.
2.098 in.

00008 in,
0.079 i,

0.035% - 0.079 in,
00059 — 107138 in,
0020 n,

0031 in,

2039 in,

0.047 in.

0087 in.

0071 in,

0079 in.

0075 in.

0079 in.

0.083 in.

0.087 in.

2091 in
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SERVICE SPECIFICATIONS — Fuel Systemn

FUEL SYSTEM (Cont'd)

purmp tester

Test nozzle opening pressure
Injection pipe Outer diametar

Inner diameter

Length

Minimum bending radius
Fuel temperature

Fuel feeding pressure

Fuel cut solenoid voitage

Injection pump Plunger adjusting shim thickness (Cont'd) 2.4 mm 0.094 in.
{Cont'd) 2.5 mm 0.098 in.
2.6 mm 0.102 in,
27 mm 0106 in,
2.8 mm 0,110 in,
2.9 mm 2.114 in,
Governor gear adjusting washer thickness 1.05 mm 0.0413 in,
1.25 mm 0.0492 in.
1.456 mm 0.0571 in.
1.65 mm 0.0650 in,
1.85 mm D.0728 in.
Governor sleeve plug head thickness 3.3 mm 0.130 in.
3.4 mm 0134 in,
3.5 mm 3.1328 in.
3.6 mm 0,142 in.
3.7 mm 0.146 in.
3.8 mm 0.150 in,
& 3.9 mm 0,154 in,
d 4.0 mm 0.157 in.
Q— —
_U'j Injection pipe Overall length 477 = 483 mm 188 - 19.0in
ﬂ; Outside diameter 6 mm 0.2 in,
a Inside diameter 2.2 mm 0.09 in.
=
Snjectinn Pump Adjustment and Test
"
Q| Preparations of Test nozzle type DN125D12

145 — 155 kg/em®
{2,062 — 2,205 psi, 14,220 — 15,200 kPa)

6.0 mm 0,238 in.

2.0 mm 0.079 in.

840 mm 3307 in.

Mare than 25 mm (0,98 in

40 — 45°C 104 — 113°%F
0.2 kg/cm?® 2.8 psi 20 kFa
G

Fump inner
pressure

Inner pressure  kg/ cm*psi kPa)

Itarm Pump TRIM _ _

LS Hong Kang 400 2& — 28 (31 =40 216 — 275}

5 & Singapore 1,850 58 — 64 (82 — 91, 563 — 628}
| LMNEG & LY 400 22-28 [31—40.216—2?53_
_‘ Australia 2,000 62 - 6.8 (88 — 97, 608 — 667}

400 22 - 28 {31 - 40, 216 - 275}

Others + =

| 2,200 6.7 - 73 (95 — 104, 657 — 716}
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SERVICE SPECIFICATIONS — Fuel System A-9
Injection Pump Adjustment and Test (Cont’d)
Ovarfloww |
ltem Pump rpm Overflow volume
volume _ec/min _[Gu. in./min.}
| LSHong K
aL &Einngnagpn:::anﬂ 1.850 330 - 750 {201 — 45.8)
LY & LMSE
Australia ol II_,F)DD 350 - 770 (21,4 —47.0)
| Others 2,200 370 - BOO (22,6 — 48.8)
Automatic )
: Itern Fump rpm Piston stroke
fimer mm ﬂ_in._i_ -
800 0.8 =3 l.q (0031 — D.083)
] 208 0 [ 24<3d 0.094 — D.128)
2,000 5.6 — 6.4 0.220 - 0.252)
2,300 | 6.36-7.16 {0.2504 — 0.2819}
800 20-28 (0078 - 0.110)
L% 1,200 36-—-44 0142 — 0173
2,000 6.8 176 0.268 ~ 0.299)
2,300 76 -84 10,293 — 0.331)
AT v 800 0B -16 0371 - 0.063)
ong Kong — SOt
& Singapore . 1,200 2._4_ 3.2 10.034 — 0.126)
2L 1.750 _4.55 - 5 35 (0.1791 — 0.2106}
LNs6 & Ly 8OO 08 - 16 10.031 - 0.063)
At 1,200 2.4 - 3.2 {0.094 ~ 0.126}
1,800 _5.2 - 6.0 {0,208 — 0.2386)
80O 08 - 1.6 10031 - 0.063) |
i 1,200 24 - 32 {0.094 - 0.126)
© 2,000 5.6 — 6.4 ~ (0.220 - 0.252]
2,300 636 - 7.16 02604 — 0.2819)
- 800 19— 27 0.075 - 0.106)
LT 1,200 . 33 -41 (0130 — 0L161)
2,000 6.1 - 6.9 (0.240 - 0.272}
2,300 1 E.__'.l"'!':i_—_ '.I"_EE_ {0.2661 - 0.2984)
Full-load p— Ma. of N
Wi Bl Adjusting Pump . Injection volumea
::i?jr::{;n term lever angle rpm Ef:ﬁ:;mg co (ou ind
L Plus 9.0-19.0°/ 1,200 200 | 754 — 7.86 (0.46 - 0.48]
L __ﬁ*ﬁ-;';g{;_ﬂgam Plus 23.5 - 335° 1,200 | 200 | 9.34 - 9.66 (057 — 0.59)
LS Hong Kang Plus 206 — 30567 1,200 200 9.24 — 958 0,66 — 0.58)
& Singapore . ) B
2L-T Plus 23.5 — 33.5%| 1,200 200 104 — 1360 {0.63 - 0.83)
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A-10 SERVICE SPECIFICATIONS — Fuel System

Injection Pump Adjustment and Test (Cont’'d)

Mlaximurm S Ma. of Injection
speed Item f;:ﬁb';':gl i f;:'j nT P IMEES5UTing valume Remarks
E stroke oo fou, ind
39 -45 .
FUBD 208 ynsao oay) | PO
57 —-6B.09
L Flus 5.0 — 19.0 2,260 200 (0.36 — 0,42} Check
2,700 200 LE“S[S?E# 13 1 Check
= - 38 - 5.4 .
24801 200 uean gy | AU
ex. LS Hong Kong & T
; Flus 23.5 = 33.5 68 - 20
& Sinpapare b 2,250 200 (041 — 0.49) Check
: Less than 1.3
2700 200 (0 08} Check
2L [
38 -54 :
| 2,250 200 1022 — 033} | ~diust
LS Hong Kong e 5 74 —8B6
% Sigapore Flus 20.5 305 2,000 200 0.45 — 053} i Check
Less than 1.3
Z.EE?I'G 200 {0.08} Check
32— 52 :
g 2,450 200 050 _ 032 Adiust
o | * o 6.7 —B.5
% 2L-T Plus 23.5 — 335 2,250 _EUD (0.41 — 0.52) Check
© 3 Less than 1.3
g 2,700 200 (0.08) Check
I | . .
S Adjusting Bitirt: |N::|. of Injection Variation
— Injection Iterm lewver ; mr?' 'measuring | volume lirmit Remarls
8 volurme | angle P strokes ce lew ind | cclou in)
7654 — 786 04 Basgie full-loocd
De_ | 1200 | 200 | 525 - 048)| 10.02) | injectionvalume
g2—-120 0.8 Wolume during
100 2010 :
L a0 —-073) 10.05] starting
Flus I _ — "
70-96 0.5 -
q0-184% | B00)| 200 | 445 pHe) (0.03)
63~7.23 0.5
[ =
00 1200 y038-045) (0.03) .
' 65-74 0.5 B
2100 | 200 | 040 -_045)| (0.03)
934 - 9.686 0.4 Basic full-load
_ 1,200 200 ey —-059) 10.02) injaction wolurme
B6E—124 .8 Wolume during
g, | LNBG & LY Plus i T 200 (052 -0.76)| {0.0B] | starting
© | Australia 235 - 338 o 43 @83 0.6 -
| 25 (0.44 — 0501 (003
| 78-87 0.5
| . 2000 | 200 548 - 0631 10.03)

* Apply 048 kgiem® (6.8 psi, 47 kPa) Pressure
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SERVICE SPECIFICATIONS — Fuel System A-11
Injection Pump Adjustment and Test (Cont’d)
Adjusting Pum Mo, of Injection Variation |
Injection volume ltem lever e H measuring | volume lirnit Remarks
[cont'd) ~ |angle P strokes oo lew. iy |ec lou. ind | B
9,24 - 956 0.4 Basic full-load
1,200 20d (066 — 05B) {0.02} injection volume
E6-104 0.8 alurme during
LS Hong Kong  Plus 100] 200 | (520-063) | {005} |starting
& Singapore 205 - 3067 | TE—86 06
e 25 (046 - 0.52) | 10.03) -
[ 8.1 =90 0.5
| ['8%0 20 |i04s-088) | 003 |
0.34 - 9.68 0.4 Basic full-load
1200 209 | 1067 -058) | (002} | inction voume
M/T, ex. LS B6-124 0.8 | Warlurme during
Hons Kane 100 200 | (552-076) | 1005} | starting
2L | Singapore & Plus T2-82 0.5 _
Australia (LN (255935 500 200 | 1942 -050) | (0.03)
56 & L T i [ oy -
76-85 0.5
21001 200 | 546 -052) | (0.03) -
T =103 0.5
wad| =00 (0.47 - 0.63) | {0.03) -
9.34 — 966 0.4 Basic full-laad
1,200 200 W57 — 0.59) D.02) injection volume
86-124 0.8 Yolume during
BT B LK, Flus 1a0 200 i i
ex. LS Hong Kong|23 5 — 33.5° ‘D‘:—'; :‘;6] t(;[;E# bl
& Singapore e : -
R 500/ 200 | 4042 -050) 10.03)
f6-85 0.5
21000 200 | ih4s a3 | 10.03) -
! 200 1004 = 10.36 0.4 Basic full-laad
_1_,2{}@ _ : ___m.ﬁj - 0.63) I _[G.DEI' Injection volume
10.2-1368 | 08 YWolume during
2L-T Flus oo [ 208 062 - 083) (0.05) Starting
235 =335" o 1 '?3:__81 CI'_TS_ T
500 =40 {0.45 - 0.43)  (0.03) =
"1 10.6-11.2 .5
I - 2100 *°® | 081-068 | (003
Full-| ; Injecti '
n:;ninﬂﬁ?n Pumnp rpm No. of measuring strokes njegﬂ'czgufﬁfme
injection
wolurme 1,200 200 7.9 - 8.7 (048 - 0.53)
{ZL-T only)
Eggms;ensg tor Pump rpm Mo, of measuring strulies o Ejegélcr:;;;l?:me -
A s 1,200 200 B3 - 9.1 (051 — 0.56)
Mo, of el :

Purmp Fressure : Injection volume Hysterises
ek Fpm kgscm® {psi, KPa) m;?i:ggg oo {ouwind cc lewind
compensator | 1,200 | 0.88 {12.5, 86} 200 | 76 = 90 (046 - 0.55) - T
?gﬁézﬁlﬁg'ﬂ'c 1.200 | 06] (87, 60 200 99— 1058 (060 — 0.64) |Less than 0.6 (0,04
(2L-Tonly) 1,200 | 0.34 (4.8, 33) 200 9.6 — 102 (0,59 ~ 0.62) —

1,200 014 (2.0, 14) 200 83— 91051 - 056) |Lessthan 0.3 (0.02)

1,200 0 (0, 0) 200 7.0 - B7 (048 - 053) —

-

&y

| Apply 0.48 kgfem® (5.8 psi, 47 kpal Pressure
Apply 0.04 kag/em® (0 57 psi, 3.9 kpa) pressure

S
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A-12 SERVICE SPECIFICATIONS — Fuel System, Coaling System

Injection Pump Adjustment and Test (Cont'd}

| Mot Injection volume
Load sensing Item Purmp rpm | measuring ! i toh. R Rernarks
timer | strokes e
L 1,200 200 " | g
- : ; ull injection volume et to starting
4 LTS 200 | minus 1.4 (0.09) = 0.4 (0.02) | point
2L-T _ 1,750 | 200
_,L 1,200 200 26—-30 {0.16 - 0.18) :
2L 1,200 200 B2-66 (098 — 040} | Soeck endng
2L-T 1,750 200 73—77 (045 — 047} |
! ltem Pump rpm .Timar pis‘:ﬁ;n;n{ifrl‘lljcfmation Remarks
L wio HAC 1,200 1.2 -186 (0.047 — 0.063)
2L | wi HAC 1,200 08-12 10031 -0047)| Check
2L-T 1,750 1.2-16 10047 - 0.063)
. R 'No. of linjection Variation
ldle speed Item 'lgﬂg‘:ﬂmgle Ir;'urnp measuring volume lirmit Remarks
ang PM | strokes ce few, ind ce lou. inl ),
1.1 =21 g
. ik 360 200 (0.07 - 0.13) - Adjust
S 140=240% | eoe | gop | lEesiiendad - Check
o (0.02) i
Q L 13-23 0.34 , =
© v | 350 | 200 [go8-0.14) (0.021) st
ax. 5 -0
' 125 - 225" Less than 0.3
E 525 200 0.02) <3 Check
© aL | A=13-23| 034 .
= 400 | 200 | jgog=oim (0021} | AN
@® Mins A add 0.36 . .
Q AIT & LX Mine gqpe | 376 | 200 .052) - Check
~ A subtract
R 475 | 200 07137 - Check
10.04 - 0.10)
A=14-24 0.34 .
400 | 200 | (gpg-015)| (0021) | Adut
375 | 200 ApadC.an - Check
4% — (0.02) |
: 135 -215° A subtract
525 200 Q37 -=-17 - Check
s {004 — 0,10}
Less than 0.4
COOLING SYSTEM
Coolant capacity (w/ Heater) LF, LH, LN 10.6 liters 112U5gt 9.3 Imp. at
LS 8.8 liters 9.3 Us gt 7.7 Imp. gt
LK 9.0 liters 9.5 US at 8.0 Imp. gt
LY 8.7 liters 10.3 Usqt 85 Imp. gt |
oh Valve opening termpearature g6 - 90°C 187 — 194°F
ermostat | yave lift  at 100°C (212°F) More than 8 mm (0.31 in)
‘ Relief valve opening pressure  STD 0,75 — 1.056 kg/cm®
Radiator (10.7 — 149 psi, 74 — 103 kPal
Limit 0.6 kg/cm® 8.5 psi 59 kPa
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SERYICE SPECIFICATIONS — Lubrication Systemn, Starting Sysiem

A-13

LUBRICATION SYSTEM

Qil Pressure at idle More than 0.3 kg/cm® (4.3 psi, 29 kPal
at 3000 rpm 25 = 6.0 kgicm?
{36 — 85 psi, 245 — 588 kPa)
Oil pump Body clearance STD 0.06 - 015 mm 00024 — 0.0059 in.
Limit .20 mm 00079 in.
Tip clearance STD 0,15 = 0.21 mm 000569 — 00083 in.
Lirnit 0.30 mm 0.0118 in.
Side clearance sSTD 0.03 — 0.09 mm 0012 = 0D.0035 in,
Limut 015 mm 00059 an,
STARTING SYSTEM
Pre-heating Light lighting tirme
system Super glow type
at 20°C {68°F) | Approx. 2 seconds
Z2L-T Approx. 1.5 seconds
Variable delay type
al 20°C [B87FI 9 — 15 seconds
Fixed delay ype
at minus 25 — 60°C Iminus 13 — 140°F| 20.0 — 20.5 seconds
Starter Hated voltage and output power 12V 2.0 kW 12V 2.5kwW

ProCarManuals.com

Mao-load characteristic Ampara
(gl
Brush length STD
Lirmit
Spring installed load
Commutatar
Diametar sSTD
Limit
Lndercul depth 5TD
Lirmit
Circle runout Lirmit

Less than 1204 at 11.5Y
More than 4,000 rpm
150 — 155 mm
W0.691 — 0610 0n)

95 mm 0374 0n.
2.7 - 3.3 kg
60— 7.3 Ih,

268 — 32 N)

35 mim 1.38 in.
34 mm 1.24 in,
0.7 = 0.9 mm
{0.028 — 0.035 in)
0.2 mm 0008 in.

005 mm 00020 in

Less than 1EOA at 11,0V
More than 3,500 rpm
208 = 21.0 mm
{0,807 — 0.827 in)

13.0 rmm 0512 in.
32 - 40 kg

11— 88 Ib,

31 - 39N

36 mm 1.42 in.
35 mm 1.38 in.
0.7 - 08 mm

(0.028 — 0.035 inl
0.2 mm 0,008 in.
.05 mm 0.0020 in.

— T
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A-14

CHARGING SYSTEM

SERVICE SPECIFICATIONS — Charging System

Battery specific gravity when fulley charged at 20°C {68°F}

ProCarManuals.com

ex, NX110, 120, 200, 126038L |1.25 — 1.27
M 110, 120, 2006, 125D38L 1.27 — 1.29
Altarnator Rated output T2VA0A, 12454 12VE04, 12VELRA, 12VE0A
HRotor coil resistance wio IC regulator | Approx. 4.0 {1
w |G regulator | Approx. 2.9 0
Brush length 5TD 20 mm 0.79 in.
Lirnit 5.5 mm 0217 in.
Alternator Requlator voltage w/io IC regulatar | 13.8 = 148 V
regulator wi IC regulator | 13.8 — 14.4 V
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EM-2 ENGINE MECHANICAL — Turbocharger Diagnosis

TURBOCHARGER DIAGNOSIS

INSUFFICIENT ACCELERATION, LACK OF POWER OR
EXCESSIVE FUEL CONSUMPTION

NOTE: Before troubleshooting the turbocharger, first check the valve clearance,

injection timing, ete.

(Possible Cause)

1. INSUFFICIENT TURBOCHARGING
PRESSURE

ICheck Procedure and Correction Method)

Check turbocharging pressure (See page EM-6).
If not within the standard shown bealow,
begin diagnosis from item 2.
Standard pressure: 0.41 — 0.54 kg/cm*®
(5.8 — 7.7 psi, 40 — 53 kPa)

|

RESTRICTED INTAKE AIR SYSTEM

.
"—(Eheck intake air systern, and repair or

replace parts as necessary. (See page EM-6)

LEAK IN INTAKE AIR SYSTEM

w

'

Check intake air system, and repair or ]

| replace parts as necessary. (See page EM-B)

RESTRICTED EXHAUST SYSTEM

-

Check exhaust system, and repair or replace
| parts as necessary, |See page EM-B)

LEAK IN EXHAUST SYSTEM

o

)_

ProCarManuals.com
e

6. ERRATIC TURBOCHARGER DFEHATIDN—’* Check rotation of impeller wheel. If it does not turn

fi i
Check exhaust system, and repair or replace
| parts as necessary. {See page EM-6

—

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: 0.13 mm (0.0051 in.) or less
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ENGINE MECHANICAL — Turbocharger Diagnosis EM-3

ABNORMAL NOISE

{Possible Cause)

{Check Procedure and Correction Method)

1. TURBO INSULATOR RESONANCE

Check for loose, improperly installed or deformad
insulator mount bolts, and repair or replace
as necessary.

b

J

2. EXHAUST PIPE LEAKING OR
VIBRATING

Check of deformed exhaust pipe, loose mount blots
or damaged gasket, and repair or replace as neces-

3. ERRATIC TURBOCHARGER OPERATION

-

| sary. )
; ; it ) R

Refer to item 6 of insufficient acceleration,

lack of power or excessive fuel consumption. |

EXCESSIVE OIL CONSUMPTION OR WHITE EXHAUST

{Possible Cause)

{Check Procedure and Correction Method)

( FAULTY TURBOCHARGER SEAL

-

— Check for oil leakage in exhaust system.

® Remove the turbine elbow from the turbocharger |
and check for excessive carbon deposits on the
turbine wheel Excessive carbon deposits would
indicate a faulty turbocharger.

Check for il 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. J
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ENGINE MECHAMNICAL — Turbocharger Electrical System Diagnosis

TURBOCHARGER ELECTRICAL SYSTEM DIAGNOSIS
Troubleshooting of Turbocharger Indicator Light and Warning Light Operation

Do both the green indicator and amber
warning light when ignition switch

| is turned to

ON?

YES

‘7 Are indicatar and warning lights out during

engine idla?

s

.||Ec-1h lights stay on

— Check 7.5A GAUGE fuse}

OK

IGN fuse

10K
ls discharge waming |
light out?

{YES

Faulty combination
| meter

ight out?

F discharge warning
|

NO Faully charging |

———
system |

*Green light stays on

Blown f
= and repair as

Check 7.5A CHG &_‘ Blown

MO

—

Checlk for short

necessary

m =, -~k
Eheck for short
and repair as
‘-‘ necessary
Faulty chargin?‘
|_S‘|.-'51.'EFT'I

Check for open circuit in wire harness between |
low pressuré switch and combination meter.

g Amber light comes on

nd combination meter and check for ground connection of switch

§ YES

Check for open circuit in wire harness between high prassure switn
a

ProCarManuals.com

applied to

Does green indicator light come on when
0.14 kgicm® (2.0 psi, 14 kPa) pressure is

both pressure switches?

3 NO

oK

J——--

Check for short circuit in wire harmess between low
pressure switch and combination meter.

oK

Faulty low pressure |

switch

[ Faulty high pressure |

switch |

Faulty low pressura |

g Arnber light comes on

Does green indicator light come on when 0.72 kg/cm?

NG

{10.2 psi, 71 kPa) pressure applied to both switches?

... Faulty high pressure !

switch |

switch

y YES

Does amber indicator light come on when 0.72 kgfcm?
{10.2 psi, 71 kPa) pressure applied to both switches?

[‘(ES

NO

pressure switch and combination meter.

_‘DI{

Faulty combination
meter

[ Faulty high pressure
switch

F_Check for short circuit in wire harness between high

[ Turbocharger indicator and warning light

operation okay,
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ENGINE MECHANICAL — Turbocharger EM-5

TURBOCHARGER

CAUTION:

¢ Do not stop the engine immediately afler high-speed
or uphill driving or pulling trailers. Keep the engine
running at idle for 20 — 120 seconds depending on
the driving condition.

® Avopid sudden racing or acceleration immediately
after staring a cold engine.

® If the turbocharger is defective and must be re-
placed, first check for the cause of the defect in

reference to the following items and replace parts if
necessary:

Engine oil level and quality

Conditions under which the turbocharger was
used

Oil lines leading to the turbocharger

# Use caution when removing and reinstalling the tur-
bocharger assembly. Do not drop it or bang it against
anything, and never grasp it by easily-deformed

EMOT 13 parts such as the actuator or rod when moving it

ProCarManuals.com

® Before removing the turbocharger, plug the intake
(Rt ey and exhaust ports and oil inlet to prevent entry of
dirt or other foreign material.

® If replacing the turbocharger, check for accumula-
tion of sludge particles in the oil pipes and, if
necessary, replace the oil pipes.

e Completely remove the gaskets adhered to the
lubrication oil pipe flange and turbocharger oil
flange.

& |f replacing bolts or nuts, do so only with the

ERIHE 1A

specified new ones to guard against breakage or
deformation.

e If replacing the turbocharger, put in 20 cc (1.2 cu in.)
of oil in the oil inlet of the new one and turn the
impeller by hand to spread oil to the bearing.

® If the engine is run with the air cleaner, case cover
and hose removed, foreign material entering wvill
damage the wheels which run at extremely high
speed.

@ If the engine was replaced or overhauled, shut off
fuel and glow function after reassembly and crank
the engine for 30 seconds to spread oil throughout,
Then, allow the engine to idle for 60 seconds.

FRAC: A5
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EM-B ENGINE MECHANICAL — Turbocharger

ON-VEHICLE INSPECTION OF

TURBOCHARGER

1. INSPECT INTAKE AIR SYSTEM
Check for leakage or clogging between the air cleaner and
turbocharger inlet and between the turbocharger outlet
and cylinder head.

® Clogged air cleaner . . . . Clean or replace the element
® Hoses collapsed or deformed | . . . Bepair and replace

® Leakage from connections . . . . Check each connection
and repair

@ Cracks in components . ., . Check and replace

2. INSPECT EXHAUST SYSTEM

Check for leakage or clogging between the cylinder head
and turbocharger inlet and between the turbocharger out-
let and exhaust pipe.

@ Deformed components . .. . Repair or replace

® Foreign material in passages . . . Hemove

® |eakage from components . . . . Repair or replace
@ Cracks in components . . .. Check and replace

ProCarManuals.com

3. INSPECT OPERATION OF ACTUATOR AND WASTE
GATE VALVE

lal Disconnect the actuator hose.

(b} Using a turbocharger pressure gauge (SST), apply
about 0.58 kg/cm® (8.2 psi, 57 kPa) of pressure to
the actuator hose and check that the rod moves 0.25
mm [0.0098 in.) or more.

If less, replace the turbocharger assembly,

Uaiwe
Closed S5T 09992-00240

EAROTRD

CAUTION: Never apply more than 0.7 kg/em?® (10.0

Py Y psi, 69 kPa) of pressure to the actuator.

7x 2480 rpm Fully Open 4. CHECK TURBOCHARGING PRESSURE

la) Connect a 3-way union to the boost compensator
pressureé hose and install a turbocharger pressure
Valve Closed gauge (SST) to it.

S5T 09992-00240

{b}  While driving with the engine running at 2,400 rpm
or more (throtile valve fully open in first gear}, check
041 — 0.54 ka/cm? the turbocharging pressure.

CRDATG
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 air and exhausl 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 is disconnected or cracked. If not, replace
the trubocharger assembly,
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ENGINE MECHANICAL — Turbocharger EM-7

EADIEZD

5.

INSPECT IMPELLER VWHEEL ROTATION
{al Disconnect the air cleaner hose.

(b) Grasp the edge of the impeller wheel and turn it,
Check that it turns smoaothly.

If it dose not turn or if it turns with drag, replace the tur-
bocharger assembly.
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EM-8

ENGINE MECHANICAL — Turbocharger

COMPONENTS

Turbocharger

Heat Insulator

—— Turbine Elbow

— & Gasket

& Gasket — Comprassor Elbow
il Deflector Mo. 1 Air Cleaner Hose
¥ Gashket
: Ii-__—:..\\ "‘-u..\_\‘ =
h o
!I E -L‘\?:{] -:J s .‘.-‘-H"'\-\. | JFT|‘|
e [ esnate 8 & ¢
o T bt il WP ‘
5 el ! Intake Pi
t
= e Y ntake Pipe
% .. -l I.f | ||: : I. f I:I
| < | sy
| O . i T
E kg-cm (ft=lb, N'ml| - Specified torque
o % . Non-reusable part g
REMOVAL OF TURBOCHARGER
1. DISCONNECT ACCELERATOR CABLE
2. REMOVE AIR INTAKE PIPE
la)  Disconnect the PCV hoses from the air intake pipe.
| (bl  Loosen the three clamps.
{c}  Remowve the two bolts and air intake pipe.
LR ¢ ¢ fdl Rermowve Lhe Mool an cleaner hose.
3. HREMOVYE COMPRESSOR ELBOW
Remove the two bolts and disconnect the compressor
elbow and gasket.
=N 15
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ENGINE MECHANICAL — Turbocharger EM-9

4. REMOVE TURBOCHARGER HEAT INSULATORS

ChI0az1

5. REMOVE TURBOCHARGER DIL PIPE FLANGE NUTS
Remove the two nuts and oil deflector.

ChC?17?
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= 6. REMOVE TURBOCHARGER FROM EXHAUST
P '.,_x MANIFOLD

Remove the four nuts and remove the turbocharger,
gasket and oil pipe gasket.

EMYIT T

7. REMOVE TURBIMNE ELBOW
Remove the four nuts, washers, turbine elbow and gasket,

EMnFz

INSPECTION OF TURBOCHARGER

1. INSPECT IMPELLER WHEEL ROTATION

Grasp the edge of the turbine wheel and turn it. Check that
the impeller wheel turns smoaoathly.

If the impeller wheel does not turn or if it turns with a drag,
replace the turbocharger assembly,

ERIIS12

4



https://procarmanuals.com

ProCarManuals.com

EM-10

EMNGINE MECHANICAL — Turbocharger

ERIDT 0

Fraiii2

ERIOT 14

EMOT17

2,

INSPECT AXIAL PLAY OF SHAFT BEARING

Insert a dial gauge into the intake side, hold the turbine
wheel edge by hand and check the axial play.

0.13 mm (0.0051 in.) or less

If not within specification, replace the turbocharger as-
sembly.

Standard clearance:

INSTALLATION OF TURBOCHARGER
(See page EM-B)

CAUTION: After replacing a turbocharger assembly,
pour about 20 ccl1.2 cu in.) of new oil into the oil inlet
and then turn the impeller wheel by hand to splash oil
on the bearing.

INSTALL TURBINE ELBOW

Install the gasket and turbine elbow with the four nuts and
washers.

Torgue: 260 kg-cm (19 ft-1b, 25 N-m)

INSTALL TURBOCHARGER

(al Place a new gasket with the protrusion on the side of
the cylinder head.

b} Install the turbocharger, with a new oil pipe gasket, to
the exhaust manifold and oil pipe.

{c} Install and torgue the nuts.

Torque: 530 kg-cm {38 ft-lb, 52 N-m)

INSTALL TURBOCHARGER OIL PIPE FLANGE NUTS
{a} Install the oil deflector and flange nuts.

Torgue: 195 kg-cm (14 ft-lb, 19 N-m)
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ENGINE MECHANICAL — Turbocharg

er EM-11

4. INSTALL TURBOCHA

RGER HEAT INSULATORS

EMOBZ 1

EAKIT1G
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INSTALL COMPRESSOR ELBOW

Install a new gasket and the compressor elbow with the
two bolts. Torgue the bolts,

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

INSTALL AIR INTAKE PIPE
{al Install the No. 1 air cleaner hose to the compressor

E elbow.
(b} Install the air intake pipe with the three clamps and
two bolts.
Torque: 120 kg-cm |9 ft-1b, 12 N-m)}

EnCa??

{c) Connect the PCV hoses,

CONNECT ACCELERATOR CABLE
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FUEL SYSTEM
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Page
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FU-2 FUEL SYSTEM — Fuel Heater

FUEL HEATER
SYSTEM CIRCUIT

ProCarManuals.com

Starter Switch

AM,

)
$

Battery

\O—-0"" 0
Fuse
Yacuum Switch
Fuse
Fuel Heater
Rela
¥ Location:
In the enging
compartment
o relay box
Fual
Heater

FLICA A

FUCang

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)

INSPECT VACUUM SWITCH

{a} Using an ohmmeter, check that there is no continuity
between the switch terminal and switch body.
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FUEL SYSTEM — Fuel Heater FU-3

200 — 300

Cceaul

FLIDT18

ProCarManuals.com

(bl With a vacuum of 250 = 50 mmHg (9.84 + 1.97
inHg, 33.3 &= 6.67 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 box.

{fal Using an ohmmeter, check for continuity between
the following terminals:
@ 3 — 4 Continuity

e 71— 2 Mo continuity

(b}  Apply battery voltage between terminals 3 and 4.
8 1— 2 Continuity

If continuity is not as specified, replace the relay.
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FU-4 FUEL SYSTEM — Imjection Pump
INJECTION PUMP
COMPONENTS
- —Diaghram
]
, E»ﬁ-‘“hﬁ&
Diaghram Cover ——= © .32
2 i £ Shim
Spring
i ——MNo, 3 Guide Bushing
o= o
Bl}%&)_ﬂj = ~Me. 2 Guide Bushing
Adjusting Lever —lr&ﬂ:— S0 Lock Nut
Mo, 1 Guide Bushing % & i
Connecting Pin ¥ ? “::::'?[;:' '{L@E‘H
L _:iT:};f.-. ‘
g o] P 3
c e A '155':3:#"‘ T —|die Up
: i Pl
& o O-Ring ¥ Euntrnl —@.ng /e
% T e
C_G ‘{":EEE".J‘-.'\ = Eo—ea | i r @I:Ef *
S & Gasket ——Ah -'-%'T"rul—"'f_ e
c = = 2
CU |.‘: “'""4.:-
= ; -
] “ e
8 Sy
s Support Pin
2
[l
# - Mon-reusable part FUGAD
_c,:.,* - DISASSEMBLY OF BOOST COMPENSATOR
e T
fE‘&‘ 1, ,/ 1. MOUNT INJECTION PUMP TO STAND (SST) FOR
SST Y DISASSEMBLY
i SST 09241-76022 and 09245-54010
FulCalg
2. REMOVE IDLE-UP
e i ; Remove the three bolts and idle-up
ot
- |
FLCOED
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FUEL SYSTEM — Injection Pump FU-5

3. REMOVE ADJUSTING LEVER

{a) Place matchmarks on the governor adjusting shaft
Adjusting Shaft () and adjusting lever.
AL [b) Remove the nut and adjusting lever.

Adjusting Lever

FLIn=a2

4, REMOVE BOOST COMPENSATOR DIAPHRAGM
{a)l Remove the four bolts and diaphragm cover.

{b) Remove the diaphragm, boost compensator shim
and spring.

FUCARD
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5. REMOVYE NO. 3 GUIDE BUSHING
Turn the guide bushing counterclockwise to remove it

]

6. REMOVE GOVERNOR COVER

Remove the E-ring, governor spring seat, damper spring
and governor spring.

CAUTION: Be careful not to lose the lever support
spring.

FLIDA44

7. REMOVE CONTROL LEVER FROM GOVERMNOR COVER

fal Using an allen wrench, remove the two bolts and the
gaskets.

(b} Remove the support pin and control lever.

BY G0
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FU-&

FUEL SYSTEM — Injection Pump

Hi142

Mo. 1 Guide Bushing

Connecting Fin J;“

A 2ACEE

m

ProCarManuals.

BT1ED

FU044a4

‘I?? i {DE‘E‘l? in]

%%T

Mo, 3 Gulda Eus

A

hing

Azeor

8.

REMOVE CONNECTING PIN FROM GOVERNOR
COVER

{a} Using an allen wrench, remove the screw plug with
the gasket.

(b} Using pliers, pull out the connecting pin.

CAUTION: Tape the tip of the pliers, and be careful
not damage the connecting pin.

ASSEMBLY OF BOOST COMPENSATOR
{See page FU-4)

i

INSTALL CONNECTING PIN TO GOVERNOR COVER
Insert the connecting pin into the No. 1 guide bushing.

INSTALL CONTROL LEVER TO GOVERNOR COVER
{a) Install the control lever and support pin.

{b) Using an allen wrench, install the two bolts with the
gaskets.

INSTALL GOVERNOR COVER

{a} Install a new gasket into the groove of the governor
cover.

(b) Install the damper spring and governor spring seat
and connect them with the E-ring.

{c) Install the governor cover with the four bolts.

INSTALL MO. 3 GUIDE BUSHING
Install and adjust the guide bushing as shown,
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FUEL SYSTEM — Injection Pump

Fu-7

49 <51 mm
10,193 — 0207 in)

o

I‘r = qjﬁ_"““-
e [i"_l'“--s;him

BT 1894
FUGA 74|

Engine il
g4

AEDE

Matchmarks<

5.

SELECT BOOST COMPENSATOR SHIMS
[al Place the shims on the Mo. 2 guide bushing.
(b} Using calipers, measure the dimension as shown.

i the dimension is not within specification, select and
install the correct shims.

NOTE: Shim are available in & sizes, in increments of 0.2
rmm 10008 ind, from 1.9 mm 3.075 ind 10 2.2 mm (0,130
in.J,

ADJUST BOOST COMPENSATOR DIAPHRAGM
{a} Install the shims and diaphragm.
MOTE: Do not assemble the spring.

(bl 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.}

MOTE: Measure at the center of the haole.
If dimension "X is not within specification, turn the
diaphragm.

(¢! Place matchmarks on the diaphragm and housing.
{d} Remove the diaphragm.

{e} Using an allen wrench, install the screw plug with the
gasket,

INSTALL BOOST COMPENSATOR DIAPHRAGM

(@) Insert 3 — 4 cc{0.18 — 0.24 cu in,} of engine oil into
the Mo, 2 guide bushing.

b}  Install the shims, spring and diaphragm.

¢! Align the matchmarks on the diaphragm and hous-
ing.

(d} Install the diaphragm cowver with four bolts,
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FU-8

FUEL SYSTEM — Injection Pump

Adjusting Shaft

run4az

FLED

m

Flidag

FLa?

9,

INSTALL ADJUSTING LEVER

Align the matchmarks on the governor adjusting shatft and
adjusting lever, Install and torgue the nut,

INSTALL IDLE UP
Install the idle up with three bolts,

10. PERFORM AIR TIGHT TEST

Replace the overflow screw with a bolt.

(a)

{b) Connect an air hose to the fuel inlet hole and sub-
merge the injection pump in diesel fuel.

fe) Apply 1.5 kg/em? (21 psi, 147 kPa) of pressure and
confirm that there are no leaks.

{d) Mext check that there are no leaks with 5.0 kg/cm?®

{71 psi, 490 kPa) of pressure applied.
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SERVICE SPECIFICATIONS
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A-2 SERVICE SPECIFICATIONS — Engine Mechanical, Fuel System

ENGINE MECHANICAL
Specifications

Turbocharging pressure

0.41 — 0.54 kgfcm?

(5.8 = 7.7 psi, 40 — 53 KkPa)

Turbocharger Bearing shaft axial play 0.13 mm or less (00081 inl

Torque Specifications
Part tightend | kg-em ft-lb M-m

Turbine elbow x Turbocharger 260 19 25

Fxhaust manifold » Turbocharger 530 38 52

Turbocharger oil pipe x Turbocharger 18946 14 19

Compressor elbow x Turbocharger 120 9 12
FUEL SYSTEM

Fuel heater Fual heater resistance fore than 0.7 {1

at 20"C {68°F)

ProCarManuals-cof
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