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FOREWORD

This repair manual has been prepared to provide information
covering general service repairs for the 1 PZ, 1HZ and 1HD-T
engines equipped on the TOYOTA LAND CRUISER and
COASTER

Applicable models
P2J70, 73, 75 series
H2ZJ70, 73, 75, 80 series
HDJ80 series
H2ZB30 series
HDB30 senes

Please note that the publications below have also been prepared
as relevant service manuals for the components and system in
this engine

Manual Name Pub No

e Land Gruser (Wagon) New Car Features NGFOG64E

All information in this manual is based on the latest product
information at the time of publication However, specifications
and procedures are subject to change without notice

TOYOTA MOTOR CORPORATION

Donated by Andrew Schauer. cruisercult.com



CAUTION

This manual does not include ail the necessary ttems about repair and service, this manual is made
for the purpose of the use for the persons who have special techniques and certifications In the
cases that non-specialized or uncertified technicians perform repair or service only using this manu-
al or without proper equipment or tool, that may cause severe injury to you or other people around
and also cause damage to your customer's vehicle

In order to prevent dangerous operation and damages to your customer's vehicle, be sure to follow
the instruction shown below

Must read this manual thoroughly It is especially important to have good understanding all the
contents written In the PRECAUTION of “IN” section

The service method written in this manual is very effective to perform repair and service When
performing the operations following the procedures using this manual, be sure to use tools spe-
cifled and recommended if using non-specified or recommended tools and service method,
be sure to confirm safety of the technicians and any possibility of causing personal injury or
damage to the customer's vehicle before starting the operation

If part replacement is necessary, must replace the part with the same part number or equivalent
part Do not replace it with inferior quality

It is Important to note that this manual contains various "Cautions" and "Notices" that must be
carefully observed tn order to reduce the risk of personal injury during service or repair, or the
possibility that improper service or repair may damage the vehicle or render it unsafe Itis also
important to understand that these "Cautions" and "Notices" are not exhaustive, because It Is
important to warn of ail the possible hazardous consequences that might result from failure to
follow these instructions
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IIM-2 INTRODUCTION — How to Use This Manual

HOW TO USE THIS MANUAL
To assist you 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 a/ repair operations contained in that section

Read these precautions before starting any repair task

TROUBLESHOOTING tables are included for each system to
help you diagnose the problem and find the cause The repair for
each possible cause 1s referenced in the remedy column to
quickly 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

Camshaft Qil Seal Retainer

@ Gasket

Relief Valve

(Timing Gear Case)

kg-cm (ft-lb, N-ml| : Specified torque

@ Non-reusable part
Luo997
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INTRODUCTION - How to Use This Manual IN-3

Hlusiration:
what to do and where

The procedures are presented in a step-by-step format

+ The illustration shows what to do and whereto do it

+ The task heading tells whatto do

« The detailed text tells howto perform the task and gives other
Information such as specifications and warnings

Example

Task heading: what to do

Detailed text. how to do task

13. INSTALL GOVERNOR LINK

(a) Using SST, install the governor link with new two
gaskets and the two support bolts.

Torque: 140 kg-cm (10 ft-lb, 14 N-m)}

SST 09260-54012 (09269-54040)

Specification

Set part No Compernent part No

This format provides the experienced technician with a
FAST TRACK to the information needed The upper case
task heading can be read at a glance when necessary, and
the text below it provides detailed information Important
specifications and warnings always stand out In bold type

REFERENCES

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

SPECIFICATIONS

Specifications are presented in bold type throughout the text
where needed You never have to leave the procedure to look up
your specifications They are also found in Appendix A for quick
reference

CAUTIONS, NOTICES, HINTS:

* CAUTIONS are presented In bold type, and indicate there is a
possibility of Injury to you or other people

« NOTICES are also presented in bold type, and indicate the
possibility of damage to the components being repaired

« HINTS are separated from the text but do not appear in bold
They provide additional information to help you efficiently
perform the repair
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IIM-4 INTRODUCTION - Identification Information, General Repair Instructions

Seal Lock Adhesive

INOUZ6

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

During disassembly, keep parts in order to facilitate reas-
sembly

Observe the following

(a) Before performing electrical work, disconnect the
negative (—) cable from the battery terminal

(b) If it is necessary 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

(c) To prevent damage to the battery terminal post, loosen
the terminal nut and raise the cable straight up with-
out 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
other abrasive object

(e) Install the cable terminal to the battery post with the
nut loose, and tighten the nut after installation Do not
use a hammer to tap the terminal onto the post

(f) Be sure the cover for the positive (+) terminal ts
properly in place

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

Non-reusable parts

(a) Always replace cotter pins gaskets, O-rings, oll seals,
ete with new ones

(b) Non-reusable parts are indicated in the component
illustrations by the "«" symbol

Precoated Parts

Precoated parts are bolts and nuts, ete that are coated with
a seal lock adhesive at the factory

(a) Ifa precoated part is retightened, loosened or caused
to move in any way, It must be recoated with the
specified adhesive
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INTRODUCTION - General Repair instructions IN-5

10

11

WRONG

oF
i2

CORRECT

INOZEZ

WRONG

poh
CORRECT

INO253

(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 Illus-
trations by the "*" symbol

When necessary, use a sealer on gaskets to prevent leaks

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

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

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

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

(a) If the vehicle ts 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 vehicie is sacked up, be sure to support It on
stands [t is extremely dangerous to do any work on
the vehicle raised on a jack alone, even for a small job
that can be finished quickly

Observe the following precautions to avoid damaging the
parts

(a) Be careful not tc drop electrical components, such as
sensors or relays !f they are dropped on a hard floor,
they should be replaced and not reused

(b) To pull apart electrical connectors, pull on the con-
nector tiself, not the wires

(c) To disconnect vacuum hoses, pull on the end, not the
middle of the hose

Donated by Andrew Schauer. cruisercult.com



IIM-6 INTRODUCTION — General Repair Instructions

(d) When steam cleaning an engine, protect the air filter,
and injection pump from water

(e) Never use an impact wrench to remove or install temp,
switches or temp, sensors

(f) When checking continurty at the wire connector,
insert the tester probe carefully to prevent terminals
from bending

(g) When using a vacuum gauge, never force the hose
onto a connecior that Is too large Use a step-down
adapter instead Once the hose has been stretched, tt
may leak

13 After removing and reinstalling the injection pump and fuel
hoses, clean off the fuel on engine components In partic-
ular, be sure to check the radiator hose and by-pass hose,
because they deteriorate easily if they come into contact
with fuel
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INTRODUCTION - Abbreviations Used in This Manual IN-7

ABBREVIATIONS USED IN THIS MANUAL
AIC

ACV

ACSD

Approx

AIT

BACS

BDC

Ex

FL

FIPG

HAG

LH

LHD

LST

MP

M/T

GHC

oS

PCS

PCV

RH

RHD

SSM

SST

STD

Sw

TBC

U/S

wi

wio

Aw Conditioner

Air Control Valve

Automatic Cold Start Device

Approximately

Automatic Transmission

Boost and Altitude Compensation Stopper

Bottom Dead Center

Except

Fusible Link

Formed in Place Gasket

High Allttude Compensator

Left-Hand

Left-Hand Drive

Load Sensing Timer

Multipurpose

Manual Transmission

Over Head Cam

Oversized

Power Control System

Positive Crankcase Ventilation

Right-Hand

Right-Hand Drive

Special Service Materials

Special Service Tools

Standard

Switch

Top Dead Center

Undersize

With

Without
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EM-2 ENGINE MECHANICAL - Description

DESCRIPTION
The 1 PZ engine Is an in-line 5-cylinder 35 liter OHC engine
The 1 HZ and 1 HD-T engines are an in-line 6-cylinder 4 2 liter OHC engine

1PZ

1HZ

EM8795 EM8792
EM8g65 EM8793
EM8s66 EM8794
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ENGINE MECHANICAL — Descniption EM-3

The 1 PZ engine ts an in-line 5-cylinder engine
with the cylinders numbered 1 -2-3-4-5 from
the front This engine's injection order ts
1-2-4-5-3

The 1HZ and 1HD-T engines are an in-line
6-cylinder engine with the cylinders numbered
1-2-3-4-5-6 from the front This engine's
injection order is 1-4-2-6-3-5

The crankshaft is supported by 6 (1 PZ) or 7 (1 HZ
and 1HD-T) bearings on the inside of the crank-
case These bearings are made of aluminum alloy
The crankshaft is integrated with 10 weights (1 PZ)
or 12 weights (1 HZ and 1HD-T) which are cast
along with it for balancing Oil holes are built into
the crankshaft for supplying oil to the connecting
rods, bearings and other components

The crankshaft bearing cap ts of ladder frame
construction and 1s incorporated into the crank
case

The cylinder head is made of cast iron with a
cross flow type intake and exhaust layout The
combustion chambers are swirl chamber type for
the 1 PZ and 1 HZ engines and direct injection type
for the 1 HD-T engine The camshaft Journal part of
the cylinder head has camshaft caps made of alu-
minum alloy and ts made of cast iron on the cylinder
head side The camshaft journal has no bearings
(with the exception of the No 1 journal)

The 1 HZ and 1 HD-T engines has dual-type ex-
haust manifolds

Exhaust and intake valves are equipped with
irregular pitch springs which are capable of follow-
ing the valves even at high engine speeds

The camshaft is driven by the timing belt The
camshaft journal is supported at 6 places (1 PZ) or
7 places (1 HZ and 1HD-T) Lubrication of the
camshaft journal and cam is accomplished by oil
being supplied through the oiler port in the No6
(1 PZ) or No7 (1 HZ and 1 HD-T) of the camshaft

journal

Adjustment of the valve clearance is done by
means of an outer shim type system, in which valve
adjusting shims are located above the valve lifters
This permits replacement of the shims without
removal of the camshaft

Pistons are made of highly temperature-resistant
aluminum alloy As the 1 HD-T engine ts the direct
Injection type, a deep combustion chamber has
been provided The No1 piston ring groove has
been strengthened using a fiber reinforced metal

Piston pins are the full-floating type, with the
pins fastened to neither the connecting rods nor the
piston boss, but with a snap rings fitted to both
ends of the pin to prevent the pin from slipping out

The No 1 compression ring is made of steel and
the No 2 compression ring is made of cast iron The
oll ring is made of steel The outer diameter of each
piston ring ts slightly larger than the diameter of the
piston and the flexibility of the rings allows them to
hug the cylinder walls when they are mounted on
the piston Compression rings No 1 and No 2 work
to prevent the leakage of gas from the cylinder and
the oll ring works to scrape oll off the cylinder walls
to prevent it from entering the combustion cham-
ber

The cylinder block is made of cast iron It has 5
cylinders (1 PZ) or 6 cylinders (1HZ and 1HD-T)
which are approximately 17 times the length of the
piston stroke The top of the cylinders is closed off
by the cylinder head and the lower end of the
cylinders becomes the crankcase, in which the
crankshaft is installed In addition, the cylinder
block contains a water jacket, through which cool-
ant is pumped to cool the cylinders

Plastic region tightening bolts are used for the
cylinder head bolts, crankshaft bearing cap bolts
and connecting rod cap bolts

The oil pan is bolted onto the bottom of the
crankshaft bearing cap with bolts and nuts The oll
pan is an oll reservoir made of pressed steel sheet
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EM-4 ENGINE MECHANICAL - Troubleshooting (Diesel Engine Diagnosis)

TROUBLESHOOTING

Diesel Engine Diagnosis

GENERAL
1

2

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

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

PRELIMINARY CHECKS
1

[os
)

[oy
]

Before performing fuel system checks, ensure that the engine Is in good running condition If necessary,
first check the compression, timing and major components or systems

Check the air filter, and clean or replace it if necessary

Check that there ts sufficient fuel in the tank
Check if the fuel is contaminated with gasoline or other foreign elements Only good-quality diesel fuel
should be used

Bleed air from the system by pumping the priming

Check for 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
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ENGINE MECHANICAL - Troubleshooting (Diesel Engine Diagnosis) EM-5

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 gasoline engine.

2. Repair of the injection pump requires considerable skill and use of a special test bench.

ENGINE WILL NOT CRANK

(Possible Cause) (Check Procedure and Correction Method)

1. LOOSE OR CORRODED Check cables from battery to starter and make nec-
BATTERY CABLES essary repairs

[ 2. DISCHARGED BATTERY [J Check alternator output and drive belt
If necessary, repair (See page CH-5)

[ 3. INOPERATIVE STARTER Check for battery voltage at starter terminals 30 and
50

If Okay, see STARTING SYSTEM for repair proce-
dure, (see page ST-15)

ENGINE CRANKS SLOWLY-WILL NOT START
HINT: Minimum cranking speed:

Cold HZJ80 (A/T) and HDJ80 (A/T) 110 rpm
Others 100 rpm

Hot 150 mpm

(Possible Cause) (Check Procedure and Correction Method)

1. LOOSE OR CORRODED Check cables from battery to starter and make nec-
BATTERY CABLES essary repairs

| 2. DISCHARGED BATTERY len Check alternator output and drive belt
If necessary, repair (See page CH-5)

| 3. IMPROPER ENGINE OIL + Check engine oll
If improper viscosity, drain and refill with oil of vis-
cosity recommended by manufacturer
(See page LU-6)
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EN-6 ENGINE MECHANICAL - Troubleshooting (Diesel Engine Diagnosis)

ENGINE CRANKS NORMALLY BUT WILL NOT START

(Possible Cause) (Check Procedure and Correction Method)

[ 4. NO FUEL TO NOZZLE — Loosen any one injection pipe union nut from its
nozzle holder

Crank engine for about 5 seconds while confirming
that fuel is being discharged from pipe

If fuel is coming out, begin diagnosis from item 4

If not, begin from item 2

2. NO FUEL CUT SOLENOID
OPERATION

With starter switch turned ON, check for fuel cut
solenoid operation noise (clicking sound) while re-
peatedly connecting and disconnecting fuel cut
solenoid

If no noise, check if there is battery voltage to sole-
noid when starter switch is ON

If battery voltage is confirmed, fuel cut solenoid ts
faulty and should be replaced If no voltage, refer to
ELECTRICAL DIAGNOSIS and make necessary re-
pairs

3. NO FUEL INTO INJECTION
PUMP

Disconnect inlet hoses from fuel filter, and feed
clean fuel from separate container directly into fuel
pump
HINT When feeding fuel tank directly into pump,
keep container at same level as vehicle fuel tank

If engine starts, either 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 ts faulty and should be replaced

4. FUEL LEAKAGE FROM
INJECTION PIPES

Check for loose unions or cracks

If leaking, tighten to standard torque or, if necessary,
replace pipe(s)

5. INOPERATIVE PREHEATING
OPERATION

With starter switch turned ON and glow plug indi-
cator light illuminated, check that there Is voltage
applied to glow plug

If not, refer to ELECTRICAL DIAGNOSIS and repair
as necessary
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ENGINE MECHANICAL - Troubleshooting (Diesel Engine Diagnosis) EM-7

6. FAULTY GLOW PLUG Check glow plug for continuity

OPERATION If no continuity, a broken wire ts indicated and glow
plug should be replaced

7. IMPROPER INJECTION TIMING }———_] Check injection timing (See page EM-27)
Plunger stroke: 1PZ 0.82 —0.88 mm

(0.0323-0.0346 in.)
1HZ 1.03-1.09 mm

(0.0406-0.0429 in.)
1HD-T 1.29-1.35 mm

(0.0508-0.0531 in.)

If not as above, injection pump is improperly
adjusted

8. (w/ACSD) Check timer piston stroke and fast idle lever opening
IMPROPER COLD START angle with an injection pump tester when cold start
ADVANCE AND FAST IDLE advance Is operated

| 9. FAULTY INJECTION NOZZLES }—____ Check injection pressure with a nozzle tester
(See page FU-10 or 20)
Opening pressure:

1PZand1HZ 135-155 kg/cm?
(1,920-2,205 psi)
(13,239-15,200 kPa)

1HD-T
No.1 opening pressure

180-190 kg/cm?
(2,560-2,702 psi)
(17,652 - 18,633 kPa)

No.2 opening pressure
(Inspection pressure)

132-138 kg/cm?
(1,877-1,963 psi)
(12,945-13,533 kPa)

lf not as above, nozzle adjustment is improper and
pressure should be readjusted

If pressure cannot be adjusted to specification, re-
place injection nozzle
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EM-8 ENGINE MECHANICAL — Troubleshooting (Diesel Engine Diagnosis)

ROUGH IDLE WITH WARM ENGINE

(Possible Cause) (Check Procedure and Correction Method)

1. IMPROPER ADJUSTMENT OF
ACCELERATOR CABLE

With accelerator pedal released, check that 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 that lever is in contact with
screw, or make other required repairs

2. IDLE SPEED TOO LOW |__] Check idle speed (See page EM-27)

Idle speed:
1PZ 600-700 rpm
1HZM/T 600-700 rpm
1HZA/T 660-760 rpm
1HD-T M/T 600-700 rpm
1HD-T A/T 750 - 850 rpm

HINT _ If less than standard, idling would normally
be rough

If not as above, adjust with idle speed adjusting
screw

| 3. FUEL LEAKAGE Check for leaks at injection pump connections,
pump distributive head bolts, injection nozzles and
delivery valve holders
Tighten any loose connections to specified torque or
replace parts as necessary

4. IMPROPER INJECTION TIMING |———_ Refer to step 7 of ENGINE CRANKS NORMALLY
BUT WILL NOT START, above
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ENGINE MECHANICAL - Troubleshooting (Diesel Engine Diagnosis) EM-9

5. IMPROPER OPERATION OF With engine idling, loosen injection pipe to each
INJECTION NOZZLES OR cylinder in order, and check if idle speed changes

DELIVERY VALVES If no change, a faulty cylinder 1s indicated
Check according to following procedure

+ Faulty injection nozzle

Check injection nozzle with a nozzle tester
(See page FU-10 or 20)

Opening pressure:
IPZandiHZ 135-155 kg/cm’

(1,920-2,205 psi)
(13,239-15,200 kPa)

1HD-T
No.1 opening pressure

180-190 kg/cm?
(2,560-2,702 psi)
(17,652 - 18,633 kPa)

No.2 opening pressure
{inspection pressure)

132-138 kg/cm?
(1,877-1,963 psi)
(12,945-13,533 kPa)

If not as above, nozzie adjustment is improper and
pressure should be readjusted

If pressure cannot be adjusted to specification, re-
place injection nozzle

+ Faulty delivery valve

If injection pressure is as specified, delivery vale is
defective and should be replaced
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EM-10 ENGINE MECHANICAL - Troubleshooting (Diesel Engine Diagnosis)

ENGINE SUDDENLY STOPS

(Possible Cause) (Check Procedure and Correction Method)

| 1. ENGINE WILL NOT RE-START |---| Check to see if engine re-starts according to pre-
scribed procedure

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

[ 2. ROUGH IDLE LX Refer to ROUGH IDLE WITH WARM ENGINE and
repair accordingly

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

HINT No operation noise from fuel cut solenoid
may be due to loose electrical connections, so check
connectors before proceeding with further repairs

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

LACK OF POWER

HINT
* First check that the air cleaner is not clogged or the engine overheating

+ Not applicable if the customer desires an output power higher than specified for that vehicle For accuracy,
adjust with a chassis dynamo

(Possible Cause) (Check Procedure and Correction Method)

1. IMPROPER ADJUSTMENT OF With accelerator fully depressed, check that adjust-
ACCELERATOR CABLE Ing lever is in contact with maximum speed adjust-

ing screw Also check if accelerator cable or linkage
is catching on something

If necessary, adjust so that lever is in contact with
screw, or make other required repairs

2. INSUFFICIENT MAXIMUM Check maximum speed (See page EM-27)

SPEED Maximum speed:
1PZand1HZ 4,500-4,700 rpm
1HD-T 4,300-4,500 rpm

If not as above, adjust with maximum speed adjust-
Ing screw
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ENGINE MECHANICAL — Troubleshooting (Diesel Engine Diagnosis) EM-11

3. INTERCHANGED OVERFLOW
SCREW (OUT) AND INLET (NO
MARK) FITTING

HINT Overflow screw is marked "OUT" and has
an inner jet Although both fittings are same size,
they must not be interchanged

| 4. FUEL LEAKAGE +— Refer to step 3 of ROUGH IDLE WITH WARM EN-
GINE

| 5. CLOGGED FUEL FILTER |_____| Disconnect inlet hose to fuel filter, and feed clean
fuel directly into pump

HINT When feeding fuel directly into pump, keep
container at same level as vehicle fuel tank

If engine condition improves, fuel filter is clogged
and should be replaced (See page FU-4)
If no increase in engine condition after replacing
fuel filter, check priming pump (hand pump) or per-
form other necessary repairs

| 6. IMPROPER INJECTION TIMING }———— Refer to step 7 of ENGINE CRANKS NORMALLY
BUT WILL NOT START

[ 7. FAULTY INJECTION NOZZLES _|———— Refer to step 9 of ENGINE CRANKS NORMALLY
BUT WILL NOT START

EXCESSIVE EXHAUST SMOKE

HINT
* Check that the air cleaner is not clogged

* Check with the customer whether or not oil consumption has been excessive

(Possible Cause) (Check Procedure and Correction Method)

[ 4. IMPROPER INJECTION TIMING ~|—————__1 Refer to step 7 of ENGINE CRANKS NORMALLY
BUT WILL NOT START
HINT — Black smoke indicates advanced timing
while white smoke indicates retarded timing Adjust-
ments should be made accordingly

| 2. CLOGGED FUEL ALTER | Refer to step 5 of LACK OF POWER

HINT At high speed (2,000-3,000 rpm), a
clogged filter tends to make exhaust smoke white

[ 3. FAULTY INJECTION NOZZLES = |—————1 Refer to step 9 of ENGINE CRANKS NORMALLY
BUT WILL NOT START.

HINT Excessive exhaust smoke ts often caused by
nozzle pressure being too low
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EM-12 ENGINE MECHANICAL - Troubleshooting (Diesel Engine Diagnosis)

EXCESSIVE FUEL CONSUMPTION

HINT Check whether clutch slipping, brakes grabbing, tres wrong size or air filter clogged

(Possible Cause) (Check Procedure and Correction Method)

|_|[ 1. FUEL LEAKAGE Refer to step 3 of ROUGH IDLE WITH WARM
ENGINE

| 2. IDLE SPEED TOO HIGH After sufficiently warming up engine, check idle
speed (See page EM-27)

Idle speed:
1PZ 600-700 rpm
1HZM/T 600-700 rpm
1HZA/T 660-760 rpm
1HD-T M/T 600-700 rpm
1HD-T A/T 750 - 850 rpm

If not as above, adjust with idle speed adjusting
screw

3. MAXIMUM SPEED TOO HIGH ——— Check maximum speed (See page EM-27)

Maximum speed:
1PZ and 1HZ 4,500- 4,700 rpm
1HD-T 4,300 - 4,500 rpm

If not as above, adjust with maximum speed adjust-
Ing screw

| 4. IMPROPER INJECTION TIMING }—--—— Refer to step 7 of ENGINE CRANKS NORMALLY
BUT WILL NOT START

| 5. FAULTY INJECTION NOZZLES }—___ Refer to step 9 of ENGINE CRANKS NORMALLY
BUT WILL NOT START
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ENGINE MECHANICAL - Troubleshooting (Diesel Engine Diagnosis) EM-13

ENGINE NOISE WHEN WARM
(Cranking Noise with Excessive Vibration)

(Possible Cause} (Check Procedure and Correction Method)

1. ENGINE COOLANT Check coolant temperature with coolant temperature
TEMPERATURE TOO LOW gauge

If not sufficrently warm, thermostat is faulty and
should be replaced

[ 2. IMPROPER INJECTION TIMING |———— Refer to step 7 of ENGINE CRANKS NORMALLY
BUT WILL NOT START

| 3. FAULTY INJECTION NOZZLES + Refer to step 9 of ENGINE CRANKS NORMALLY
BUT WILL NOT START

ENGINE WILL NOT RETURN TO IDLE

(Possible Cause) (Check Procedure and Correction Method)

[ BINDING ACCELERATOR CABLE _|————— Operate adjusting lever on top of injection pump,
and check if engine returns to idle (See page
ENM-27)

If so, accelerator cable is binding or improperly ad-
justed 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) (Check Procedure and Correction Method)

IMPROPER FUEL CUT SOLENOID Disconnect connector of fuel cut solenoid, and
OPERATION check if engine stops

If so, starter switch 1s faulty and should be repaired
as necessary or replaced

If engine does not stop, either fuel cut solenoid is
faulty or there ts interference by foreign particles
Repair as necessary
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EM-14 ENGINE MECHANICAL - Troubleshooting (Diesel Electrical System Diagnosis)

Diesel Electrical System Diagnosis
ENGINE DOES NOT START COLD

HINT

* Battery voltage at least 12 V (or 24 V) - starter switch OFF

« Engine cranks normally

« Fusible link okay

* Check the voltage marked with an asterisk ( ) Just as the starter switch Is placed at ON because the voltage
will change

1. Pre-Heating System (Super Glow Type)

Disconnect the water temperature
sensor

Check if indicator light lights up Check fuse Check for short circuit
with starter switch ON No (See page ST-2) Fuse and repair if necessary
Light on: 6-7 seconds Blown

Yes Fuse OK

Check indicator Replace bulb
light bulb Bulb

No Good

Bulb OK

Starter switch OFF Check for battery voltage to terminal 3 of pre-heating
timer connector (on wire harness side)
If okay, pre-heating timer is faulty and should be
replaced

“Check for battery voltage to *Check that there Is 1 V or less to terminal 9
terminal 1 of pre-heating timer No If okay, timer is faulty and should be replaced
with starter switch ON Voltage

Voltage

*Check if voltage to terminal 1 of Start engine and check/if there is a voltage at terminal
pre-heating timer is terminated No 9 of pre-heating timer
after engine Is started If faulty, repair charging system as necessary

If okay, timer is faulty and should be replaced

Yes

Starter switch OFF Pre-Heating Timer

CONTINUED ON PAGE EM-15 6 ri ; }
{ ff

Poel he 5

i

11. 109 7
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ENGINE MECHANICAL - Troubleshooting (Diesel Electrical System Diagnosis)

CONTINUED FROM PAGE EM-14

* Place starter switch at ON and
check if current flow to terminal
5 of timer ts in accordance
Current flow: 120 seconds

OK

Pre-heating Duration Differs from the Specified
Duration

*After completion of pre-heating,
check for voltage at terminal 5
again when starter switch is placed
at START

Voltage

Timer ts faulty and should be replaced

Voltage

| Starter switch OFF

*Place starter switch at ON and
check for voltage to glow plug a
few seconds later Thereafter, voit-
age should drop about 1/2

Voltage

OK

Voltage
at ALL

“Check for battery voltage at negative (-) side of glow
plug resistor
If no voltage, No 1 glow plug relay is faulty and
should be replaced

Check glow plug for resistance

Voltage
Remains
at Battery
Voltage,
or Falls to
OV

“Check for battery voltage to positive (+) side of glow
plug resistor
If okay, replace the resistor
If no voltage, No 2 glow plug relay is faulty and
should be replaced

Approx 0Q

Glow plug okay

Connect water temperature sensor

Infinity
Glow plug ts faulty and should be replaced
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EM-16 ENGINE MECHANICAL - Troubleshooting (Diesel Electrical System Diagnosis)

2. Fuel Cut Solenoid Valve

With starter switch turned ON,
check for fuel cut solenoid vaive
operation noise (clicking sound)
while repeatedly connecting and
disconnecting fuel cut solenoid
valve

No Noise

Noise
Fuel cut solenoid valve okay

Check fuse

Fuse OK
Blown

Check for short circutt, and repair as necessary

Apply battery voltage directly to
solenoid, and check for noise

No Voltage

Replace fuel cut solenoid valve

Noise
Check wire harness from fuse to fuel cut solenoid
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ENGINE MECHANICAL - Engine Tune-Up EM-17

EM9275

EM@275

ENGINE TUNE-UP
INSPECTION OF ENGINE COOLANT
(See steps 1 and 2 on page CO-4)

INSPECTION OF ENGINE OIL
(See steps 1 and 2 on page LU-5)

INSPECTION OF BATTERY
(See pages 1 and 2 on page CH-5)

Standard specific gravity:
95D31 R and 95D31L

1.27-1.29 when fully charged at 20°C (68°F)
ex. (95D31 R and 95D31L)

1.25-1.27 when fully charged at 20°C (68°F)

INSPECTION OF AIR FILTER
(Paper Filter Type)

1. INSPECT AIR FILTER

Visually check that the filter element is not excessively
dirty, damaged or oily

2. CLEAN AIR FALTER

Clean the filter element with compressed air

First blow from the inside thoroughly Then blow off the
outside of the filter element

(Washable Type)

1. INSPECT AIR FILTER

Visually check that the filter element is not excessively
dirty, damaged or oily

2. CLEAN AIR FILTER

(a) Blow dirt off in the filter element with compressed air
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EM-18 ENGINE MECHANICAL - Engine Tune-Up

(b) Submerge the filter element in the water and agitate It
up and down more than ten times

(c) Repeat nnsing in clean water unitil rinse water is clear

EMB355

(d) Remove excess water by shaking the filter element or
blowing with compressed air

NOTICE: Do not beat or drop filter element.

(e) Wipe off dust on the air cleaner case interior

EM@357

INSPECTION OF ALTERNATOR DRIVE BELT
(See step 3 on page CH-5)

Drive belt deflection:
New belt 6-7 mm (0.24-0.28 in.)
Used belt 8-11 mm (0.31 -0.43 in.)

Drive belt tension (Reference):
New belt 45-55 kg
Used belt 20-35 kg

INSPECTION OF GLOW PLUGS
(See page ST-7)
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ENGINE MECHANICAL - Engine Tune-Up EM-19

EMB396

EMe4aQ

EMS43a

EMSa3o

ADJUSTMENT OF VALVE CLEARANCE

HINT Adjust the valve clearance while the engine is cold

1. REMOVE INTAKE PIPE
(See step 6 on page EM-34)

2. REMOVE CYLINDER HEAD COVER
(See step 7 on page EM-35)

3. SET NO.1 CYLINDER TO TDC/COMPRESSION

(a) Turn the crankshaft pulley clockwise, and align its
groove with the timing gear cover groove

(b) (1PZ)
Check that the valve lifters on the No1 cylinder are
loose and exhaust valve lifter on the No 5 cylinder ts
tight

(c) (1 HZ and 1HD-T)
Check that the valve lifters on the No1 cylinder are
loose and valve lifters on the No 6 cylinder are tight

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

4. ADJUST VALVE CLEARANCE

(a) Check only those valves indicated in the illustration

+ Using a thickness gauge, measure the clearance
between the valve lifter and camshaft

* Record the valve clearance measurements which
are out of specification They will be used later to
determine the required replacement adjusting shim

Valve clearance (Cold):
Intake 0.15-0.25 mm (0.006-0.010 in.)
Exhaust 0.35-0.45 mm (0.014-0.018 in.)

(6) Turn the crankshaft one revolution (360°), and align
the mark as above (See procedure step 3)

(c) Check only the valves indicated in the illustration
Measure the valve clearance
(See procedure step (a))
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EM-20 ENGINE MECHANICAL - Engine Tune-Up

1HZ and 1HD-T

EM8437

EMO4a4

(d) Remove the adjusting shim

* Turn the crankshaft to position the cam lobe of the
camshaft on the adjusting valve upward

+ Using SST, press down the valve lifter

SST 09248-64011
HINT Before pressing down the valve lifter, position the
notch on the exhaust manifold side

+ Remove the adjusting shim with a small screwdriver
and magnetic finger

(e) Determine the replacement adjusting shim size by
using following (Formula or Charts)

+ Using a micrometer, measure the thickness of the
removed shim

* Calculate the thickness of the new shim so the
valve clearance comes within specified value

T. . Thickness of used shim
A. Measured valve clearance
N . . Thickness of new shim

Intake N= T + (A-0.20 mm (0.008 in.))
Exhaust N = T + (A-0.40 mm (0.016 in.))

* Select a new shim with a thickness as close as
possible to the calculated values

HINT Shims are available in twenty sizes in increments
of 005 mm (0 0020 In), from 2 35 mm (0 0925 In) to
330 mm (0 1299 In)

(f) Install a new adjusting shim

* Place a new adjusting shim on the valve lifter

+ Remove SST

SST 09248-64011

(g) Recheck the valve clearance

REINSTALL CYLINDER HEAD COVER
(See step 2 on page EM -38)

REINSTALL INTAKE PIPE
(See step 3 on page EM-38)
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ENGINE MECHANICAL - Engine Tune-Up EM-21

Adjusting Shim Selection Using Chart (intake)
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Intake valve clearance (Cold):
0.15-6.25 mm (0.006-0.010 in.)

EXAMPLE: The 2800 mm (01102 in)
shim ts installed and the measured clearance
is 0 300 mm (0 0118 in) Replace the 2 800
mm _(0 1102 in) shim with a No21 shimDonated by Andrew Schauer. ciuigercur'om



1.201 = 1.370110.0512 = Osan Exhaust valve clearance:

EM-22 ENGINE MECHANICAL - Engine Tune-Up

Adjusting Shim Selection Using Chart (Exhaust)
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ENGINE MECHANICAL - Engine Tune-Up EM-23

ADJUSTMENT OF INJECTION TIMING

1. (Pz)
REMOVE TIMING BELT COVER
(See step 1 on page EM-33)

2. (1PZ)
SET NO.1 CYLINDER TO TDC/COMPRESSION

Turn the crankshaft pulley clockwise, and align each pul-
ley groove with the timing marks (TDC mark) as shown In
the illustration

3. (1 HZ and 1HD-T)
SET NO.1 OR NO.6 CYLINDER TO
TDC/COMPRESSION

Tum the crankshaft pulley clockwise, and align Its groove
with the timing gear cover groove

4. (1HD-T w/BACS)
REMOVE AIR CONTROL VALVE (ACV)

5. INSTALL SST AND DIAL INDICATOR

(a) (HD-T)
Loosen the union nut of the No 5 cylinder injection
pipe

(b) Remove the plug bolt from the distributive head plug
of the injection pump

(c) Install SST (plunger stroke measuring tool) and a dial
indicator to the plug bolt hole of distribute head
plug

SST 09275-54011

v4 EMBaS1
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EM-24 ENGINE MECHANICAL - Engine Tune-Up

EMei60

6. (w/ACSD)
RELEASE ACSD ADVANCE

(a) Using a screwdriver, turn the cold starting lever coun-
terclockwise approx 20°

(bo) Put a metal plate (dhickness of 35-75 mm
(0 135-0 295 in)}} between the cold starting lever
and thermo wax plunger

ADJUST INJECTION TIMING

(a) Slowly rotate the crankshaft pulley counterclockwise
and set the dial indicator at 0 mm (0 In) when the dial
Indicator reaches the minimum value

NOTICE: Compared with previous four cylinder en-
gines, the 0 mm (0 in.) position (crank angle) is reduced,
so perform the operation carefully, (ex. 1PZ)

(b) Turn the crankshaft to the Jeft and right and check that
the dial indicator shows the minimum value

NOTICE: Make sure that the minimum value is set at
0mm (Oin.).

(c) Slowly rotate the crankshaft pulley clockwise until
pulley groove is aligned with the timing gear cover
groove

(a) Measure the plunger stroke

Plunger stroke:
1PzZ 0.82-9.88 mm (0.0323-0.0346 in.)
1HZ 1.03-1.09 mm (0.0406-0.0429 in.)
1HD-T = 1.29-1.35 mm (0.0508-0.0531 in.)

(e) Repeat steps {a} to {c} several times

(f) Loosen the following nuts and bolt

(1) (PZ)
Five union nuts of injection pipes at injection
pump side

(2) GHZ)
Six unton nuts of injection pipes at injection
pump side

(3) (HD-T)
Five remaining union nuts of Injection pipes at
injection pump side
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ENGINE MECHANICAL - Engine Tune-Up EM-25

EMsagG

(4) Bolt holding injection pump to injection pump

stay

(&) Two nuts holding injection pump to timing gear
case

(g) Adjust plunger stroke by slightly tilting the injection
pump body

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

If the stroke Is greater than specification, tilt the pump away
from the engine

(h) Tighten the following nuts and bolt

(1) Two nuts holding injection pump to timing gear
case

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

(2) Bolt holding injection pump to injection pump

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

+ Recheck the plunger stroke

(w/ ACSD)
REMOVE METAL PLATE
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EM-26 ENGINE MECHANICAL - Engine Tune-Up

9. REMOVE SST AND DIAL INDICATOR

(a) Remove SST and the dial indicator

SST 09275-54011

(b) Install a new gasket and the plug bolt of the distrib-
utive head plug

Torque:
IPZ and 1HZ 170 kg-cm (12 ft-lb, 17 Nm)
1HD-T 260kg-cm (19 ft-lb, 25 Nm)

10. TORQUE UNION NUTS OF INJECTION PIPES

Torque:
1PZ and 1HZ 150kg-cm (11 ft-lb, 15 Nm)
1HD-T 250kg-cm (18 ft-lb, 25 N-m)

EM8626

11. (1HD-T w/BACS)
INSTALL AIR CONTROL VALVE (ACV)

12. INSTALL TIMING BELT COVER
(See step 9 on page EM-41)

13. START ENGINE AND CHECK FOR LEAKS

Donated by Andrew Schauer. cruisercult.com



ENGINE MECHANICAL -— Engine Tune-Up EM-27

EMe495 EMS273

EMS496

EMad97 EMB2E0

ADJUSTMENT OF IDLE SPEED AND
MAXIMUM SPEED

1.

2.

3.

4.

INITIAL CONDITIONS

a) Engine at reach normal operating temperature

) Air cleaner installed

All accessories switched OFF

All vacuum lines properly connected

e) Valve clearance set correctly

f) Injection turing set correctly

g) Transmission in N range

se

(b

(c

(d

—

(
(
(

CONNECT TACHOMETER

ADJUST IDLE SPEED

(a) Check that the adjusting lever touches the idle speed
adjusting screw when the accelerator pedal is re-
leased

If not, adjust the accelerator linkage

(b) Start the engine

(c) Check the idle speed

idle speed:
1PZ 600-700 rpm
1HZ M/T 600-700 rpm
1HZ A/T 660-760 rpm
1HD-T M/T 600-700 rpm
1HD-TA/T 750-850 rpm

(d) Adjust the tdie speed

+ Disconnect the accelerator linkage

+ Loosen the lock nut of the idle speed adjusting
screw

+ Adjust the idle speed by turning the IDLE SPEED
ADJUSTING SCREW

Idle speed:
1PZ 650 rpm
1HZ M/T 650 rpm
1HZ A/T 710 rpm
1HD-T M/T 650 rpm
1HD-T A/T 800 rpm

+ Securely tighten the lock nut, and recheck the idle
speed

+ Reconnect the accelerator linkage

+ After adjustment, adjust the accelerator linkage

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 accelerator linkage
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EM-28 ENGINE MECHANICAL — Engine Tune-Up

EM8778

Maximum
Speed
Adjusting
Screw

EMS8779

(b) Start the engine

(c) Depress the accelerator pedal all the way

(d) Check the maximum speed

Maximum speed:
1PZ and 1HZ 4,500 - 4,700 rpm
1HD-T 4,300-4,500 rpm

(e) Adjust the maximum speed

+ Disconnect the accelerator linkage

* Cut out the seal wire of the maximum speed adjust-
Ing screw

* (w/ HAC and 1HD-T)
Using SST, loosen the lock nut of the maximum
speed adjusting screw

SST 09275-54020

* (w/o HAC)
Loosen the lock nut of the maximum speed adjust-
Ing screw

* Adjust the maximum speed by turning the MAXI-
MUM SPEED ADJUSTING SCREW

Maximum speed:
1PZand1HZ 4,600 rpm
1HD-T 4,400 rpm

HINT Adjust at idle speed Then, raise engine speed and
recheck the maximum speed

* (w/ HAC and 1HD-T)
Using SST, securely tighten the lock nut

SST 09275-54020

* (w/o HAC)

Securely tighten the lock nut

Recheck the maximum speed

Reconnect the accelerator linkage

After adjustment, adjust the accelerator linkage
Seal the maximum speed adjusting screw with a
new seal wire
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ENGINE MECHANICAL - Engine Tune-Up EM-29

Vacuum eMa16e

EMBt?1

Type A

idie-Up Setting
Speed Adjusting

EMBITG

ADJUSTMENT OF AIR CONDITIONER IDLE-UP
SETTING SPEED

INITIAL CONDITIONS1.

2.

3.

a)
b)
C

d

ee

(
(
(
(
(e)
(
(3)

Engine at reach normal operating temperature

Air cleaner installed

All vacuum lines properly connected

Valve clearance set correctly

Injection timing set correctly

f) Transmission in N range

Idle speed set correctly

CONNECT TACHOMETER

ADJUST AIR CONDITIONER IDLE-UP SETTING SPEED

(a)
()
(c)

i)
(e)

Start the engine

A/G switches ON

Disconnect the vacuum hose from the idle-up actua-
tor

Apply vacuurn to the idie-up actuator

Race the engine to 2,500 mm for a few seconds,
release the throttle and check the idle-up setting
speed

A/C idle-up setting speed: 950 rpm

Adjust the idie-up setting speed by turning the IDLE-
UP SETTING SPEED ADJUSTING SCREW

Race the engine to 2,500 rom for a few seconds,
felease the throttle and recheck the A/C tdle-up
setting speed

Reconnect the vacuum hose to the idle-up actuator
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EM-30 ENGINE MECHANICAL — Compression Check

COMPRESSION CHECK
HINT _ If there ts lack of power, excessive oil consumption
or poor fuel economy, measure the compression pressure

1. WARM UP AND STOP ENGINE

Allow the engine to reach normal operating temperature

2. DISCONNECT INJECTION PUMP (FUEL CUT
SOLENOID) CONNECTOR

3. REMOVE GLOW PLUGS
(See step 9 on page EM-57)

4. CHECK CYLINDER COMPRESSION PRESSURE

(a) Install SST (attachment) to the glow plug hole

SST 09992-00024 (09992-00160)

(b) Connect SST (compression gauge) to SST (attach-
ment)

SST 09992-00024 (09992-001 60, 09992-00211)
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ENGINE MECHANICAL - Compression Check EM-31

(c) Fully open the throttle valve

(d) While cranking the engine, measure the compression
pressure

HINT Always use a fully charged battery to obtain engine
revolution of 250 rpm or more

(e) Repeat steps (a) through (d) for each cylinder

NOTICE: This measurement must be done in as short
a time as possible.

Compression pressure:
IPZ and 1HZ

37.0 kg/cm’? (526 psi, 3,628 kPa) or more
1HD-T

35.0 kg/cm? (498 psi, 3,432 kPa) or more
Minimum pressure:

IPZ and 1HZ
27.0 kg/cm? (384 psi, 2,648 kPa) or more

1HD-T
25.0 kg/em’ (356 psi, 2,452 kpa) or more

Difference between each cylinder:
5.0 kg/cm’ (71 psi, 490 kPa) or less

(f) 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
(a) through (d) for the cylinder with low compression

+ [If adding oi 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

5. REINSTALL GLOW PLUGS
(See step 11 on page EM-81)

6. RECONNECT INJECTION PUMP (FUEL CUT
SOLENOID) CONNECTOR

Donated by Andrew Schauer. cruisercult.com



EM-32 ENGINE MECHANICAL - Timing Belt

TIMING BELT
HINT _ If replacing the timing belt before the timing belt
warning light comes on, (light comes on after 100,000 km
of driving), be sure to reset the timing belt counter of the
speedometer to zero

COMPONENTS

1HD-T PZ and 1HZ

Intake Pipe Intake Pipe

SS Gasket
seu,

Intake Pipe Insulator
(1HZ for Europe}

Cylinder Head Cover

No.1 Camshaft
Pulley

Idler Pulley

A Plate
Tension Noy JSpring 6)

, Camshaft Timing
Pulley No 1 Flange

No 2 Camshaft
Pulley

Camshaft Timing
Pulley No 2 Flange

Timing Belt
Gasket

Timing Belt Cover

Spring Bolt

emc
ee

Ri
n 

oe
ca

AN

kg-cm (ft-lb, N-m)}| : Specified torque

@ Non-reusable part EM8760
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ENGINE MECHANICAL - Timing Belt EM-33

EMBda4

EMBS15:

REMOVAL OF TIMING BELT
(See page EM-32)

1 REMOVE TIMING BELT COVER

Remove the three seal washer, bolts, four clips, timing
belt cover and gasket

SET NO.1 CYLINDER TO BDC

Turn the crankshaft pulley clockwise, set the No 1 and No 2
camshaft pulley grooves at each position (BDC mark)

HINT By positioning the No 1 cylinder at BDC, interfer-
ence between the valve and piston Is avoided, even if the
camshaft rotates

REMOVE TIMING BELT

HINT _ If re-using the tuning belt, draw a direction arrow
on the timing belt (in direction of engine revolution), and
place matchmarks on the pulleys and timing belt

(a) Using SST, remove the tension spring

SST 09717-20010

(b) Remove the spring balt of the timing belt idler
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EMB8233

EM8312

4.

(c) Remove the timing belt

REMOVE TIMING BELT IDLER PULLEY

Using SST, remove the bolt, timing belt idler pulley and
plate

SST 09923-00020

REMOVE NO.2 CAMSHAFT TIMING PULLEY

(a) Place matchmarks on the camshaft timing pulley No 2
flange and No 2 camshaft timing pulley

(o) Remove the four bolts, camshaft timing pulley No 2
flange, No2 camshaft timing pulley and camshaft
timing pulley No 1 flange

REMOVE INTAKE PIPE
(IPZancMHZ)

(a) Disconnect the PCV hose

(b) Remove the four bolts, intake pipe and gasket

(c) (1HZ (Eourope))
Remove the intake pipe insulator

(1HD-T)

(a) Disconnect the turbo vacuum hose

(b) Loosen the air hose clamp bolt

(c) Remove the three bolts, intake pipe and gasket
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7. REMOVE CYLINDER HEAD COVER

Remove the twelve bolts ({PZ) or fourteen bolts (1HZ
and 1HD-T), two nuts, cylinder head cover and gasket

8. REMOVE NO.1 CAMSHAFT TIMING PULLEY

(a) Hold the hexagonal wrench head portion of the cam-
shaft with a wrench, and remove the No 1 camshaft
timing pulley bolt

(b) Using SST, remove the No1 camshaft timing pulley

SST 09950-20017

(c) Remove the set key
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No.!

=> eB
RRL OO

Fe
EMO126

EMQ127

EMO128

y j

&M0129

~RROKEARRES

EM0120

INSPECTION OF TIMING BELT COMPONENTS

1. INSPECT TIMING BELT

NOTICE:
* Do not bend, twist or turn the timing belt inside out.

»* Do not allow the timing belt to come into contact
with oil, water or steam.

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

If there are any defects as shown in the Illustration, check
the following points

(a) Premature parting

* Check for proper installation

« Check the timing belt cover gasket for damage and,
check for proper installation

(b) Ifthe belt teeth are cracked or damaged, check to see
if the camshaft is locked

(c) If there are cracks or noticeable wear on the belt face,
check to see if there are nicks on one side of the idler
pulley lock

(d) If there is wear or damage on only one side of the belt,
check the alignment of the each pulley
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EMOD131

EMBIES

CD
Free Length

EMB288

(e) If there ts noticeable wear on the belt teeth, check
timing belt cover for damage and check for correct
gasket installation Check for foreign material on the
pulley teeth

If necessary, replace the tuming belt

INSPECT IDLER PULLEY

(a) Check the turning smoothness of the idler pulley

If necessary, replace the idler pulley

(b) Check that the idler pulley and the pulley bolt slide
smoothly

If necessary, replace the idler pulley

INSPECT TENSION SPRING

(a) Measure the free length of the tension spring

Free length 727 mm (2 862 In)

If the free length ts not as specified, replace the tension
spring

(bo) Measure the tension of the tension spring at the
specified installed length

Installed tension
23-28 kg (50 7-61 7 Ib, 225-275 Nm)
at 90 1 mm (3 547 in)

If the installed tension ts not as specified, replace the
tension spring
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EMe626

EME361

INSTALLATION OF TIMING BELT
(See page EM-32)

1 INSTALL NO.1 CAMSHAFT TIMING PULLEY

(a) Install the set key to the key groove of the cam-
shaft

(b) Align the pulley set key with the key groove of the
No 1 camshaft timing pulley, slide the No1 cam-
shaft timing pulley

(c) Temporarily install the No 1 timing pulley bolt

(d) Hold the hexagonal wrench head portion of the cam-
shaft with a wrench, and tighten the No 1 camshaft
timing bolt

Torque: 1,000 kg-cm (72 ft-lb, 98 Nm)

INSTALL CYLINDER HEAD COVER

(a) Remove any old packing (FIPG) material

(b) Apply seal packing to the cylinder head as shown In
the illustration

Seal packing: Part No.08826-00080 or equivalent

(c) Install the gasket to the cylinder head cover

(d) Install the cylinder head cover with the twelve bolts
(1PZ) or fourteen bolts (1 HZ and 1HD-T) and two
nuts

INSTALL INTAKE PIPE
(1PZand1HZ)

(a) (1HZ (Eourope))
Place the intake pipe insulator on the cylinder head
cover

(b) Install a new gasket and intake pipe with the four
bolts

(c) Connect the PCV hose

(1HD-T)

(a) Install a new gasket and intake pipe with the three
bolts

(b) Connect the air hose and tighten the hose clamp

(c) Connect the turbo vacuum hose
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EMa698

EMa317

EM8484

4. INSTALL NO.2 CAMSHAFT TIMING PULLEY

(a) Align the knock pin of the injection pump drive gear
with the knock pin hole of the camshaft timing pulley
No 1 flange and cutout portion of the No 2 camshaft
timing pulley

(o) Align the matchmarks of the No2 camshaft timing
pulley and camshaft timing pulley No 2 flange, and
install and tighten the four bolts

Torque: 315 kg-cm (23 ft-lb, 31 N-m)

INSTALL TIMING BELT IDLER PULLEY

Using SST, install the plate and timing belt idler pulley with
the bolt

SST 09923-00020

Torque: 270 kg-cm (20 ft-lb, 26 N-m)

SET NO.1 CYLINDER TO BDC

Set the timing pulleys at each position

NOTICE: When turning the crankshaft, the valve
heads will hit against the piston top. So do not turn it
more than necessary.

INSTALL TIMING BELT

NOTICE: The engine should be cold.

HINT If re-using the timing belt, align the points marked
during removal, and install the timing belt with the arrow
pointing in the direction of engine revolution
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EMB316

(a) Remove any ol or water on each pulley, and keep
them clean

(bo) Install the timing belt in following order

(1) No 2 camshaft timing pulley

(2) Noi camshaft timing pulley

(3) Timing belt idler pulley

(c) Using SST, install the tension spring

SST 09718-20010

(d) Install and torque the spring bolt of the timing belt
idler

Torque: 270 kg-cm (20 ft-lb, 26 Nm)

CHECK VALVE TIMING

Tum the crankshaft pulley clockwise and check that each
pulley align with the timing marks (TDC mark) as shown in
the illustration

If the marks do not align, remove the timing belt and
reinstall tt
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9. INSTALL TIMING BELT COVER

(a) Remove any old packing (FIPG) material

(b) Apply seal packing to the camshaft oll seal retainer
and timing gear cover as shown in the illustration

Seal packing: Part No.08826-00080 or equivalent

(c) Install the gasket to the timing belt cover

(a) Install the timing belt cover with the three seal wash-
ers, three bolts and four clips
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TIMING GEARS
COMPONENTS

Oil Seal

Camshaft O11 Seal Retainer

200 (14, 20}

Timing Gear Cover
@ O-Ring

200 (14, 20)

Pump Dnve Gear

Crankshaft
Timing Gear Idler Gear Shaft

Crankshaft Front ~~~ ~_ . Pump Drive Shaft Gear Idler Gear
Oil Seal ae Thrust Plate

4H2 and 1HD-T
(ex. HZB30 and HDB30)

No 2 Crankshaft
Pulley

ay?” ‘.

s

No.1 Crankshaft’ \
Pulley

1HZ and 1HD-T
(HZB30 and HDB30}

No 2 Crankshaft
Pulley

©)
@#0-Ring = @ Gasket

Plate Washer

Oil Pipe

kg-cm (ft-lb, N-m)| > Specified torque

@ = Non-reusable part EM8455
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REMOVAL OF TIMING GEARS
(See page EM-42)

1. REMOVE DRIVE BELT, FAN AND WATER PUMP PULLEY
(See step 2 on page CO-7)

2. REMOVE TIMING BELT AND PULLEYS
(See page EM-32)

3. REMOVE CAMSHAFT OIL SEAL RETAINER
(See step 14 on page EM-59)

4. REMOVE OIL PIPE

fa) Remove the two union bolts and four gaskets

(b) Remove the bolt and oi pipe

5. REMOVE VACUUM PUMP

(a) Remove the two nuts and vacuum pump

(b) Remove the O-ring

6. (IHZandiHD-T}
REMOVE NO.2 CRANKSHAFT PULLEY

Remove the six bolts and No 2 crankshaft pulley

7. REMOVE NO.1 CRANKSHAFT PULLEY

(a) Using SST, remove the pulley bolt and plate

SST 0921 3-58011 and 09330-00021
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EMB229

EMg383

EMs8367

EMB277

EMa334

10.

(b) Using SST, remove the No 1 crankshaft pulley

SST 09213-60017 (09213-00020, 09213-00030,
09213-00060) and 09950-20017

(c) Remove the O-ring from the No 1 crankshaft pulley

REMOVE TIMING GEAR COVER

(a) Remove the fourteen bolts

(b) Pry out the timing gear cover

CHECK THRUST CLEARANCE OF IDLER GEAR

Using a thickness gauge, measure the thrust clearance

Standard thrust clearance: 0.05-0.15 mm
(0.0020-0.059 in.)

Maximum thrust clearance: 0.30 mm (0.0118 in.)

If the thrust clearance is greater than maximum, replace the
thrust plate If necessary, replace the idler gear and/or idler
gear shaft

REMOVE PUMP DRIVE SHAFT GEAR

Using SST, remove the pump drive shaft gear

SST 09213-36020 and 09950-20017
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EMG?7S1

EMa332

11.

12.

13.

REMOVE IDLER GEAR

Remove the two bolts, thrust plate, idler gear and idler gear
shaft

REMOVE INJECTION PUMP DRIVE GEAR

(a) Using SST, remove the injection pump drive gear set
nut

SST 09330-00021

(b) Rernove the O-ring

(c) Using SST, remove the injection pump drive gear

SST 09213-60017 (09213-00020, 09213-00030,
09213-00060) and 09950-20017

NOTICE:
* Tighten the two bolts of SST more than 8 mm (0.31

in.)

+ Set the SST so that it is balanced.

REMOVE CRANKSHAFT TIMING GEAR

Using SST, remove the crankshaft timing gear

SST 09213-36020 and 09950-20017
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EM8242

EM&133

INSPECTION OF TIMING GEARS

1. INSPECT IDLER GEAR

(a) Using a cylinder gauge, measure the inside diameter
of the idler gear

Idler gear inside diameter: 45.000-45.025 mm
(1.7717-1.7726 in.)

(b) Using a micrometer, measure the diameter of the idler
gear shaft

Idler gear shaft diameter: 44.950-44.975 mm
(1.7697-1.7707 in.)

(c) Subtract the idler gear shaft diameter measurement
from the idler gear inside diameter measurement

Standard oil clearance: 0.025-0.075 mm
(0.0010-0.0030 in.)

Maximum oil clearance: 0.20 mm (0.0079 in.)

If the clearance Is greater than maximum, replace the gear
and shaft

INSPECT INJECTION PUMP DRIVE GEAR BEARING

Check that bearing Is not rough or worn

IF NECESSARY, REPLACE INJECTION PUMP DRIVE
GEAR BEARING

Remove bearing

Using SST, remove the bearing

SST 09950-20017
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B. Install bearing

Using SST and a press, press in a new bearing

Sst SST 09214-76011

4. CHECK BACKLASH OF TIMING GEARS

Using a dial indicator, measure the backlash

Standard gear backlash: 0.05-0.15 mm
(0.0020-0.0060 in.)

Maximum gear backlash: 0.30 mm (0.0118 in.)

If the gear backlash is greater than maximum, replace the
gears as a set
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EMa475.

SST

EMB468.

REPLACEMENT OF CRANKSHAFT FRONT OIL
SEAL

HINT There are two methods (A and B) to replace the oil
seal as follows

REPLACE CRANKSHAFT FRONT OIL SEAL

A. lf timing gear cover is removed from cylinder block:

(a) Using a screwdriver and hammer, tap out the oil seal

(b) Using SST and a hammer, tap in a new oil seal until its
surface ts flush with the timing gear cover edge

SST 09223-78010

(c) Apply MP grease to the oil seal lip

lf timing gear cover is installed to the cylinder block:

(a) Using SST, remove the oil seal

SST 09308-10010 and 09950-20017

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

(c) Using SST and a hammer, tap in the oil seal until its
surface ts flush with the timing gear cover edge

SST 09223-78010
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EM8617

EM8514

EM8528

REPLACEMENT OF INJECTION PUMP DRIVE
GEAR OIL SEAL

HINT There are two methods (A and B) to replace the oll
seal as follows

REPLACE INJECTION PUMP DRIVE GEAR OIL SEAL

lf timing gear cover is removed from cylinder block:

(a) Using a screwdriver and hammer, tap out the oil seal

(b) Using SST and a hammer, tap in a new oil seal until its
surface is flush with the timing gear cover edge

SST 09214-76011

(c) Apply MP grease to the oil seal lip

lf timing gear cover is installed to the cylinder block:

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

NOTICE: Be careful not to damage the injection
pump drive gear. Tape the screwdriver tip.

(b) Apply MP grease to the oil seal lip

(c) Using SST and a hammer, tap in a new oil seal until its
surface is flush with the timing gear cover edge

SST 09214-76011
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EMaa72

EMa509.

EM&519

EM&3a8

INSTALLATION OF TIMING GEARS
(See page EM-42)

1 INSTALL CRANKSHAFT TIMING GEAR

(a) Put the timing crankshaft timing gear with the timing
mark facing frontward

(b) Align the timing gear set key with the key groove of
the timing gear

(c) Using SST and a hammer, tap in the timing gear

SST 09223-00010

INSTALL INJECTION PUMP DRIVE GEAR

(a) Install the set key to the groove of the injection pump
drive shaft

(b) Align the set key with the key groove of the injection
pump drive gear and install the drive gear

(c) Install a new O-ring to the drive gear

(d) Install the injection pump drive gear set nut

(e) Using SST, torque the nut

SST 09330-00021

Torque: 1,000 kg-cm (72 ft-Ib, 98 N-m)

INSTALL IDLER GEAR

(a) Install the idler gear shaft

(b) Align the idler gear timing marks "0" and "1" with the
crankshaft timing gear mark "0" and injection pump
drive gear timing mark " 1 " respectively, and mesh the
gears

Donated by Andrew Schauer. cruisercult.com



ENGINE MECHANICAL - Timing Gears EM-51

EMa3e1

EM8374

CORRECT WRONG
Seal Packing ee

EMgeie

(c) Align the thrust plate set bolt holes

(d) Install the thrust plate with the two bolts Torque the
bolts

Torque: 400 kg-cm (29 ft-ib, 39 N-m)

INSTALL PUMP DRIVE SHAFT GEAR

(a) Align the pump drive shaft gear set key with the key
groove of the drive shaft gear

(b} Using SST and a hammer, tap in the pump drive shaft
gear

SST 09223-00010

INSTALL TIMING GEAR COVER

{a} Remove any old packing (FIPG) material and be
careful not to drop any oil on the contact surfaces of
the timing gear cover and cylinder block

+ Using a razor blade and gasket scraper, remove all
the old packing (FIPG) material from the gasket
surfaces and sealing groove

+ Thoroughly clean all components to remove all the
loose material

+ Using a non-residue solvent, clean both sealing
surfaces

(b) Apply seal packing to the timing gear cover as shown
in the illustration

Seal packing: Part No.08826-00080 or equivalent

+ Install a nozzle that has been cut to a 2-3 mm
(0 08-0 12 in} opening

+ Parts must be assembled within 5 minutes of appli-
cation Otherwise the material must be removed
and reapplied

+ Immediately remove nozzle from the tube and rein-
stall cap
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EM82a1

EMB162

EMS522

EMS257

(c) Install the timing gear cover with the fourteen bolts

Torque: 200 kg-cm (14 ft-lb, 20 N-m)

INSTALL NO.1 CRANKSHAFT PULLEY

(a) Install a new O-ring in the No1 crankshaft pulley
groove

(b) Align the pulley set key with the key groove of the
pulley

(c) Using SST and a hammer, tap in the pulley

SST 09214-60010

(d) Using SST, install and torque the plate and bolt

Torque: 5,000 kg-cm (362 ft-lb, 490 N-m)

(1HZand1HD-T)

INSTALL NO.2 CRANKSHAFT PULLEY

Install the No 2 crankshaft pulley with the sx bolts

Torque: 250 kg-cm (18 ft-lb, 25 N-m)
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8.

EMma337

10.

11.

12.

INSTALL VACUUM PUMP

(a) Install a new O-ring to the vacuum pump

(b) Install the vacuum pump with the two nuts

Torque: 400 kg-cm (29 ft-lb, 39 Nm)

INSTALL OIL PIPE

Install the oil pipe with the bolt, two union bolts and four
new gaskets

Torque: Bolt 200 kg-cm (14 ft-lb, 20 Nm)
Union bolt 185 kg-cm (13 ft-lb, 18 Nm)

INSTALL CAMSHAFT OIL SEAL RETAINER
(See step 6 on page EM-79)

INSTALL PULLEYS AND TIMING BELT
(See page EM -38)

INSTALL WATER PUMP PULLEY, FAN AND DRIVE
BELT
(See step 5 on page CO-9)
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CYLINDER HEAD

COMPONENTS

Oil Filler Cap

1P2 ra f
oo

Heat Insulator

i Lace
wie

= Exhaust Manifold
rae

INS sf a) 1PZ and 1HZ
; Glow Plug Connector

tHZ and &
a

Gasket

4HD-T Heat Insulator Ring eS Camshaft

& Famshaft Thrust Glow Plug 1HD-T
ate

GIExhaust Marufold z. Plug Connector
(Rear) 8

©— Adjusting Shim
# O-Ring ©} valve Lifter

(0 — KeeperiA Spring Retainer Glow Plug
[See page EM-77| Valve Spring

35 700 (51 68) Spring Seat
3rd turn 90° # Oil Seal .

Cylinder i_ Guide Bushing Haif Circular Plug
Exhaust Manifold # Gasket ; Head a Engine Hanger
(Front) Engine Hanger A ie

Camshatt Oil r=) ens bf
Seal Retainer

@ Oil Seal

Intake Manifold

@ Cylinder Head
Gasket Water Outlet

kg-cm (ft-lb, N-m)}| : Specified torque

@ = Non-reusable part EMB456
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REMOVAL OF CYLINDER HEAD
(See page EM-54)

1. DRAIN ENGINE COOLANT (See page CO-4)

2. REMOVE INTAKE PIPE
(See step 6 on page EM-34)

3. REMOVE INJECTION PIPES
(See step 2 on page FU-9)

4. REMOVE OIL DIPSTICK AND OIL DIPSTICK GUIDE

(a) Remove the two bolts, and the oll dipstick guide
assembly

(b) Remove the O-ring from the oll dipstick guide

EMB379

5. REMOVE INTAKE MANIFOLD

(a) Disconnect the fuel hose from the nozzle leakage pipe

(b) (1PZ)
Remove the ten bolts, seal washers, intake manifold
and five gaskets

(c) (1 HZ and 1HD-T)
Remove the twelve bolts, seal washers, intake mani-
fold and six gaskets

6. REMOVE WATER OUTLET

(a) (1HD-T)
Disconnect the water by-pass hose

(b) Remove the two nuts, water outlet and gasket

7. REMOVE NOZZLE LEAKAGE PIPE

(1PZand1HZ)

—_— (a) (1PZ)
eT a i Remove the five union nuts, nozzle leakage pipe and

Oat IRS five gaskets
FESS (b) (1Hz)= ry med 4PEC Remove the six union nuts, nozzle leakage pipe andEKO Sa o - six gaskets

are)8 pee]
\ EM8365
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EM@S5E

1 2 3 4 5 6
FURF7S

(1HD-T)

Remove the si hollow bolts, nozzle leakage pipe and
twelve gaskets

REMOVE INJECTION NOZZLES

(1PZ and 1HZ)

(a) (1PZ)
Using SST, remove the five injection nozzles, seats
and gaskets

SST 09268-64010

(b)} (HZ)
Using SST, remove the sx injection nozzles, seats and
gaskets

SST 09268-64010

HINT Arrange the inyection nozzles in correct order

(1HD-T)

(a) Remove the bolt, washer, nozzle holder, injection
nozzle and seat

(b) Remove the O-ring from the injection nozzle

HINT Arrange the inyection nozzles in correct order
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9. REMOVE GLOW PLUGS

(a) Remove the five screw grommets (1 PZ) or six screw
grommets (1 HZ and 1 HD-T)

(b) Remove the five nuts (1PZ) or six nuts (1 HZ and
1HD-T) and glow plug connector

1PZ and 1HZ &

(c) Using a 12 mm deep socket wrench, remove the five
glow plugs (1 PZ) or six glow plugs (1 HZ and 1 HD-

7)

10. (IPZancMHZ)
REMOVE EXHAUST MANIFOLD

(a) Remove the four bolts (1 PZ) or five bolts (1 HZ) and
heat insulator
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EM8289

EM8290

(b) Remove the ten nuts (1 PZ) or twelve nuts (1HZ),
exhaust manifold and two gaskets

11. (1HD-T)
REMOVE TURBOCHARGER AND EXHAUST
MANIFOLD ASSEMBLY
(See steps 3 to 8 on pages TC-9, 10)

12. (1HZ and 1HD-T)
SEPARATE EXHAUST MANIFOLDS

(a) Separate the front and rear exhaust manifolds

(b) Using snap ring pliers, remove the two manifold rings

13. REMOVE TIMING BELT AND PULLEYS
(See steps 1 to 3 and 5 to 7 on pages EM-33 to 35)
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14. REMOVE CAMSHAFT OIL SEAL RETAINER

(a) Remove the four bolts holding the camshaft oil seal
retainer to the cylinder head

(b) Pry out the camshaft oil seal retainer

EMS366

15. REMOVE CAMSHAFT

(a) (1PZ)
Uniformly loosen and remove the twelve bearing cap
bolts in several passes in the sequence shown

(b) (1 HZ and 1HD-T)
Uniformly loosen and remove the fourteen bearing
cap bolts in several passes in the sequence shown

(c) Remove the sx bearing caps (1 PZ) or seven bearing
caps (1 HZ and 1 HD-T) and camshaft

(d) Remove the two bearings from the No1 bearing cap
and No 1 journal of the cylinder head

(e) Remove the camshaft thrust plate
oo

Faen: EM8245
HINT Arrange the bearing caps and bearings in correct

EMs467
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1P2

2 8 101618 211913115 3

1HZ and 1HD-T

2 8 101618 2426 21 1913 11

gee belive la

4 6 1214 2022 25231715 9!
EM6324
EM8250
EMS249

EM&d47

16. REMOVE CYLINDER HEAD

(a) Using SST, uniformly loosen and remove the twenty-
two cylinder head bolts (1 PZ) or twenty-six cylinder
head bolts (1 HZ and 1 HD-T) in several passes in the
sequence shown

SST 09011-38121

NOTICE: Head warpage or cracking could result
from removing bolts in incorrect order.

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

HINT _ If the cylinder head ts difficult to lift off, pry with a
screwdriver between the cylinder head and block

NOTICE: Becareful not to damage the cylinder head
and cylinder block surfaces of cylinder head gasket
side.
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DISASSEMBLY OF CYLINDER HEAD
(See page EM-54)

1. REMOVE VALVE LIFTERS AND SHIMS

HINT Arrange the valve lifters and shims In correct order

2. REMOVE VALVES

(a) Using SST, compress the valve spring and remove the
two keepers

SST 09202-43013

(b) Remove the spring retainer, valve spring, valve and
spring seat

HINT Arrange the valves, valve springs, spring seats and
spring retainers in correct order

(c) Using needie-nese pliers, remove the oil seal
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EM8346

EMS408

Front Rear

EMS445 EMBAd8

3. (IPZ and 1HZ)
REMOVE COMBUSTION CHAMBERS

Using SST, remove the five (1 PZ) and six (1 HZ) combus-
tlon chambers (and shims)

SST 09208-48010

HINT Arrange the combustion chambers (and shims) in
correct order

REMOVE HALF CIRCULAR PLUG

REMOVE FRONT AND REAR ENGINE HANGERS
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EMS218

EMB3226

EME472.

EMg213

INSPECTION, CLEANING AND REPAIR OF
CYLINDER HEAD COMPONENTS

1. CLEAN TOP OF PISTONS AND TOP OF BLOCK

(a) Turn the crankshaft and bring each piston to top dead
center (TDC} Using a gasket scraper, remove all the
carbon from the piston top

(b) Remove all the gasket maternal from the top of the
cylinder block

NOTICE: Be careful not to scratch the surfaces.

(c) Using compressed air, blow carbon and oil from the
bolt holes

CAUTION: Protect your eyes when using high pres-
sure air.

REMOVE GASKET MATERIAL

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

NOTICE: Be careful not to scratch the surfaces.

CLEAN COMBUSTION CHAMBERS

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

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

CLEAN VALVE GUIDE BUSHINGS

Using a valve guide bushing brush and solvent, clean all
the guide bushings

CLEAN CYLINDER HEAD

Using a soft brush and solvent, thoroughly clean cylinder
heads
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6. INSPECT CYLINDER HEAD FOR FLATNESS

Using a precision straight edge and thickness gauge,
measure the surfaces contacting the cylinder block mani-
folds for warpage

Maximum warpage: 0.20 mm (0.0079 in.)

If warpage Is greater than maximum, replace the cylinder
head

EM8401
EMS186
—M8165
EM8187

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 cracked, replace the cylinder head

EM8217

8. CLEAN VALVES

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

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

= " 9. INSPECT VALVE STEMS AND GUIDE BUSHINGS
(a) Using a caliper gauge, measure the inside diameter of

the guide bushing

Bushing inside diameter:
8.010-8.030 mm (0.3154-0.3161 in.)

EM5S87 EM5d73,
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EMOSBS EMOGG4

EMB225:

Bushing bore diameter
mm {in.) Bushing size

13 004 — 13.025
(0 5112-05128) Use STD
13054-13075

{0.5139 - 0 5148) Use O/S 005

10.

(b) Using a micrometer, measure the diameter of the valve
stem

Valve stem diameter:
Intake 7.975-7.990 mm

(0.3140-0.3146 in.)
Exhaust 7.960-7.975 mm

(0.3134-0.3140 in.)

(c) Subtract the valve stem diameter measurement from
the guide bushing inside diameter measurement

Standard oil clearance:
Intake 0.020-0.055 mm

(0.0008-0.0022 in.)
Exhaust 0.035-0.070 mm

(0.0014-0.0028 in.)

Maximum oil clearance:
Intake 0.08 mm (0.0031 in.)
Exhaust 0.10 mm (0 0039 in.)

If the clearance ts greater than maximum, replace the valve
and guide bushing

IF NECESSARY, REPLACE VALVE GUIDE BUSHINGS

(a) Using SST and a hammer, tap out the guide bushing

SST 09201-60011

(b) Using a caliper gauge, measure the bushing bore
diameter of the cylinder head

(c) Select a new guide bushing (STD size or 0/S 0 05)

If the bushing bore diameter of the cylinder head is greater
than 13 025 mm (0 5128 in), machine the bushing bore to
the following dimension

Rebored cylinder head bushing bore dimension:
13.054-13.075 mm (0.5139-0.5148 in.)

If the bushing bore diameter of the cylinder head ts greater
than 13 075 mm (0 5148 in), replace the cylinder head
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SST

EM6222

EMB223 EMS475.

he
EMO254 EMO136

Margin aH
+,
f EMO0181

Length

EM2534

(d) Using SST and a hammer, tap in a new guide bushing
to where there is 118 - 122 mm (0 465 - 0 480 in)
protruding from the cylinder head

SST 09201-60011

(e) Using a sharp 8 mm reamer, ream the guide bushing to
obtain the standard specified clearance (See page
EM-65) between the guide bushing and valve stem

11. INSPECT AND GRIND VALVES

(a) Grind the valve enough to remove pits and carbon

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

Valve face angle: 44.5°

(c) Check the valve head margin thickness

Standard margin thickness:
Intake 1.6 mm (0.063 in.)
Exhaust 1.7 mm (0.067 in.)

Minimum margin thickness:
Intake 1.1 mm (0.043 in.)
Exhaust 1.2 mm (0.047 in.)

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

(d) Check the valve overall length

Standard overall length:
Intake 103.29-103.69 mm

(4.0665-4.0823 in.)
Exhaust 103.14-103.54 mm

(4 0606-4 0764 m)

Minimum overall length:
Intake 102.79 mm (4.0468 in.)
Exhaust 102.64 mm (4.0409 in.)

If the overall length ts less than minimum, replace the valve
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EMO205

EMS317

EMO1G3 EMB226
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12.

(e) Check the surface of the valve stem tip for wear

If the valve stem tip ts worn, resurface the tip with a grinder
or replace the valve

NOTICE: Do not grind off more than the minimum
overall length.

INSPECT AND CLEAN VALVE SEATS

(a) Using a 45° carbide cutter, resurface the valve seats
Remove only enough metal to clean the seats

(b) Check the valve seating position Apply a thin coat of
Prussian blue (or white lead) to the valve face Lightly
press the valve against the seat Do not rotate the

(©)
valve

Check the valve face and seat for the following

+ If blue appears 360° around the face, the valve Is
concentric ff not, replace the valve

+ If blue appears 360° around the valve seat, the
guide and face are concentric If not, resurface the
seat

+ Check that the seat contact Is on the middle of the
valve face with the following width

Intake

If not, correct the valve seats as follows

1.5-1.9 mm (0.059-0.075 in.)
Exhaust 1.8-2.2 mm (0.071 -0.087 in.)

(1) If the seating is too high on the valve face, use
25° and 45° cutters to correct the seat
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Intake 70°
Exhaust 60°

Squareness —

EMOgES

Painted Mark
EMOg01

EM0281

13.

(2) (Intake)
If the seating Is too low on the valve face, use 70°
and 45° cutters to correct the seat

(Exhaust)
If the seating Is too low on the valve face, use 60°
and 45° cutters to correct the seat

(d) Hand-lap the valve and valve seat with an abrasive
compound

(e) After hand-lapping, clean the valve and valve seat

INSPECT VALVE SPRINGS

(a) Using a steel square, measure the squareness of the
valve spring

Maximum squareness: 2.0 mm (0.075 in.)

If squareness Is greater than maximum, replace the valve
spring

(b) Using vernier calipers, measure the free length of the
valve spring

Free length:
Yellow painted mark 46.20 mm (1.8189 in.)
Blue painted mark 49.14 mm (1.9346 in.)

If the free length is not as specified, replace the valve
spring

(c) Using a spring tester, measure the tension of the valve
spring at the specified installed length

Installed tension:
30.7-33.9 kg (67.7-74.7 Ib, 301 -332 N)
at 37.0 mm (1.457 in.)

If the installed tension Is not as specified, replace the valve
spring
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14. INSPECT CAMSHAFTS AND BEARINGS

A. Inspect camshaft for runout

(a) Place the camshaft on V-blocks

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

Maximum circie runout: 0.10 mm (0.0039 in.)

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

EMa62¢

B. Inspect cam lobes

Using a micrometer, measure the cam lobe height

Standard cam lobe height:
Intake

1PZand 1HZ 55.090-55.110 mm
(2.1689-2.1697 in.)

1HD-T 54.440-54.460 mm
(2.1433-2.1441 in.)

Exhaust 55.940 - 55.960 mm
(2.2024-2.2031 in.)

Minimum cam lobe height:
Intake

[PZand 1HZ 54.59 mm (2.1492 in.)
1H-D 53.94 mm (2.1236 in.)

Exhaust 55.44 mm (2.1827 in.)
If the cam lobe height ts less than minimum, replace the
camshaft

f C. Inspect camshaft journals

Using a micrometer, measure the journal diameter

Journal diameter:
No.1 journal 34.969-34.985 mm

(1.3767-1.3774 in.)
Others 27.986-27.988 mm

(1.1018-1.1023 in.)

£ } If the journal diameter ts not as specified, check the olla) clearance

D. Inspect camshaft bearings

Check the bearings for flaking and scoring

If the bearings are damaged, replace the bearings

EMBIBE
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Plastigage

EMg333

EMSZ41

EMa344

EMB247

EM3274

E.

15.

Inspect camshaft journal oil clearance

(a) Install the camshaft bearings to the No1 bearing cap
and No1 journal of the cylinder head
(See step 4 (b}) on page EM-78)

(b) Clean the bearings and camshaft Journals

(c) Place the camshaft on the cylinder head

(da) Lay a strip of Plastigage across each of the camshaft
journals

(e) Install the bearing caps

(See step 4 (c) to (e) on page EM-78)

Terque: 250 kg-cm (18 ft-lb, 25 N'm)

HINT De not turn the camshaft

(f) Remove the bearing caps

ig) Measure the Plastigage at its widest point

Standard oil clearance:
No.1 journal 0.022-0.074 mm

(0.0009-0.0029 in.)
Others 9.030-0.066 mm

(0.0012-0.0026 in.)

Maximum oil clearance: 0.10 mm (0.0039 in.)

lf the oil clearance is greater than maximum, replace the
bearings or camshaft if necessary, replace the bearing caps
and cylinder head

(h) Completely remove the Plastigage

Inspect camshaft thrust clearance

(a) Install the camshaft
(See step 4 on page EM-78}

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

Standard thrust clearance: 06.10-0.20 mm
(6.0039-0.0079 in.)

Maximum thrust clearance: 0.30 mm (0.0118 in.)

lf the thrust clearance is greater than maximum, replace the
thrust plate If necessary, replace the camshaft

INSPECT VALVE LIFTERS AND LIFTER BORES

(a) Using a caliper gauge, measure the lifter bore diameter
of the cylinder head

Lifter bore diameter: 40.960—40.980 mm
(1.6126-1.6134 in.)
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16.

17.

(b) Using a micrometer, measure the lifter diameter

Lifter diameter: 40.892-40.902 mm
(1.6099-1.6103 in.)

(c) Subtract the Iter diameter measurement from the
lifter bore diameter measurement

Standard oil clearance: 0.058-0.083 mm
(0.0023-0.0033 in.)

Maximum oil clearance: 0.10 mm (0.0039 in.)

If the oil clearance ts greater than maximum, replace the
lifter If necessary, replace the cylinder head

INSPECT INTAKE AND EXHAUST MANIFOLDS

Using a precision straight edge and thickness gauge,
measure the surface contacting the cylinder head for warp-
age

Maximum warpage 0.40 mm (0.0157 in.)

If warpage 1s greater than maximum, replace the manifold

INSPECT CYLINDER HEAD BOLTS

Using vernier calipers, measure the minimum outer diame-
ter of the compressed thread at the measuring point

Standard outer diameter: 10.800-11.000 mm
(0.4646-0.4724 in.)

Minimum outer diameter: 10.55 mm (0.4154 in.)

If the outer diameter is less than minimum, replace the bolt
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REPLACEMENT OF CAMSHAFT OIL SEAL

HINT There are two methods (A and B) to replace the oil
seal as follows

REPLACE CAMSHAFT OIL SEAL

A. If camshaft oil seal retainer is removed from cylinder
head:

(a) Using a screwdriver and hammer, tap out the oil seal

(b} Using SST and a hammer, tap in a new oil seal until tts
surface 1s flush with the oil seal retainer edge

SST 09223-46011

(c) Apply MP grease to the oil seal lip

B. lf camshaft oil seal retainer is installed to the cylinder
head:

(a) Using a screwdriver, pry out the oll seal

NOTICE: Be careful not to damage the camshaft.
Tape the screwdriver tip.

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

(c) Using SST and a harnmer, tap in the oil seal until its
surface 1s flush with the oil seal retainer edge

SST 09223-46011

EMa61S
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Front Rear ASSEMBLY OF CYLINDER HEAD
(See page EM-54)

HINT
* Thoroughly clean all parts to be assembled

* Before installing the parts, apply new engine oll to all
sliding and rotating surfaces

» Replace all gaskets and oi seals with new ones

Bolt Hole 1. INSTALL FRONT AND REAR ENGINE HANGERS
EMG44g EME449

Install the engine hangers as shown in the illustration

2. INSTALL HALF CIRCULAR PLUG

(a) Remove any old packing (FIPG) matenal

(b) Apply seal packing to the half circular plug as shown

Seal packing: Part No. 08826-00080 or equivalent

(c) Install the half circular plug to the cylinder head

EMags? EMSa3s

3. SELECT COMBUSTION CHAMBER SHIM

A. If using new combustion chamber:

Using a micrometer, measure the thickness of each used
combustion chamber at the position shown in the illustra-
tron, then select the number of shims to be used

Cembustion chamber thickness No. of shims to be used
mm (in.}

6 02 - 6.05 (0.2370 - 6 2382) 0

6.06 - 6.08 (6.2386 - 6 2394) 1

6.09-6.11 (0 2398 ~ 6 2406) 2

Shim thickness: 0.03 mm (0.0012 in.)

NOTICE: If combustion chamber shims were already
being used, do not perform the above step; use the
same number of shims as were used before.

B. if reusing combustion chamber:

Install the combustion chamber back in the same position tt
was originally at

4. ({PZand1HZ)
INSTALL COMBUSTION CHAMBERS

(a) Align the knock pin of the combustion chamber with
the notch of the cylinder head

i . (b) Using a plastic-faced hammer, tap in the (shim and)O one . combustion chamber
oO ES ogy ~ “

&) rae: a

“ OX EMadé2
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EM8345

EM&395

6.

(c) Using a dial indicator, measure the protrusion of the
combustion chamber from the cylinder head

Protrusion: Minus 0.04-Plus 0.04 mm

(Minus 0.0016- Plus 0.0016 in.)

If the protrusion ts less than specified, adjust with shims

Shim thickness: 0.03 mm (0.0012 in.)
If the protrusion Is greater than specification, replace the
chamber and recheck the protrusion

INSTALL VALVES

(a) Install the following parts

(1) Oil seal

(2) Valve

(3) Spring seat

(4) Valve spring

(5) Spring retainer
a

(b) Using SST, compress the valve spring and place the
two keepers around the valve stem

SST 09202-43013

(c) Using a plastic-faced hammer, lightly tap the valve
stem tip to assure proper fit

INSTALL VALVE LIFTERS AND SHIMS

Check the valve lifter rotates smoothly by hand
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% Measuring Point

1H2 and 1HO-T
Front

X Measuring Point

ioe Measuring Tip

5
= Protrusion

EMSSO3
EMSaOa
EMSE23

A.

INSTALLATION OF CYLINDER HEAD
(See page EM-54)

1. CHECK PISTON PROTRUSION AND SELECT
CYLINDER HEAD GASKET

Check piston protrusions each cylinder

(a) Clean the cylinder block solvent

(b) Set the piston of the cylinder to be measured to
slightly befor TDC

(c) Place a dial indicator on the cylinder block, and set the
dial indicator at Q mm (0 in)

HINT
+ Use a dial indicator measuring tip as shown in the

illustration

+ Make sure that ihe measuring tip Is sqaure to the cylinder
block gasket surface and piston head when taking the
measurments

(d) Find where the piston head protrudes most by slowly
turning the crankshaft clockwise and counterclock-
wise

(e) Measure each cylinder at two places as shown in
the illustration, making a tatal of ten measurements
(IPZ) or twelve measurements (1 HZ and 1HD-T)

(f)} For the piston protrusion value of each cylinder, use
the average of the two measurements of each cylinder

Protrusion:
IPZand 1HZ

0.405-0.655 mm (0.0159-0.0258 in.)
1HD-T

0.475-0.725 mm (0.0187-0.0285 in.)

(When removing piston and connecting rod assembly)

If the protrusion ts not as specified, remove the piston and
connecting rod assembly (See page EM-86) and reinstall it
(See page EM-108)
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1PZ
Hole Number

2
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“pe

EMB329

Select new cylinder head gasket
(1PZ)

HINT There are five types of cylinder head gasket (hole
number 1 to 5) installed at factory, but only three types for
supply parts (hole number "1", "3" and "5"), so when
replacing the gasket select from one of three types above

New cylinder head gasket thickness:
Hole number "1" 1.16-1.24 mm

(0.0457-0.0488 in.)
Hole number "3" 1.26-1.34 mm

(0.0496-0.0528 in.)
Hole number "5" 1.36-1.44 mm

(0.0535-0.0567 in.)

Select the largest piston protrusion value from the measure-
ments made, then select the appropriate cylinder head
gasket according to the table below

Piston protrusion mm {in ) Gasket size

0455 (0.0179) or less Use “1"

0.456 - 0 585 (0.0180 - 0 0219) Use “3"

0 556 (0.0219) or more User “5"

1H2 and 1HD-T

Cutout Number

ERMS326

1HZ

(1HZ and 1HD-T)

HINT There are five types of cylinder head gasket (cutout
number 1 to 5) installed at factory, but only three types for
supply parts (cutout number "1", "3" and "5"), so when
replacing the gasket select from one of three types above

New cylinder head gasket thickness:
Cutout number'"1" 1.15-1.25 mm

(0.0453-0.0492 in.)
Cutout number "3" 1.25-1.35 mm

(0.0492-0.0531 in.)
Cutout number "5" 1.35-1.45 mm

(0.0531 -0.0571 in.)

Select the largest piston protrusion value from the measure-
ments made, then select the appropriate cylinder head
gasket according to the table below

1HD-T

Poston protrusion mm (in } Gasket size Piston protrusion mm (in } Gasket size

0 455 (0.0179) or less Use “1° 0.525 (0.0207) or less Use “1”

0 456 - 0 555

(0.0180 - 0.0219)
Use “3”

0.526 - 0 625
(0.0207 - 0 0246) Use “3

0 556 (0 0246) or more Use “5° 0 626 (0 0246) or more Use "5"
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2. SET NO.1 CYLINDER TO BDC

Tum the crankshaft pulley, and align the BDC mark of the
tuning gear cover with the No 1 flange groove of the No 2
camshaft timing pulley

INSTALL CYLINDER HEAD

Place cylinder head on cylinder block

(a) Place a new cylinder head gasket in position on the
cylinder block

NOTICE: Be careful of the installation direction.

(b) Place the cylinder head in position on the cylinder
head gasket

Install cylinder head bolts

HINT
» The cylinder head bolts are tightened in three progressive

steps

+ If any of bolts break or deform, replace them

(a) Apply a light coat of engine oil on the threads and
under the heads of the cylinder head bolts

(b) First, using SST, mstall and uniformly tighten the
twenty-two cylinder head bolts (1 PZ) or twenty-six
cylinder head bolts (1 HZ and 1HD-T) in several
passes in the sequence shown

SST 09011 -38121

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

If any one of the bolts does not meet the torque specifica-
tion, replace the boit

(c) Mark the front of the cylinder head bolt head with
paint
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Upward
4 Key

Greove

&

EM8246

EM8242

(d) 2nd, retighten the cylinder head bolts 90° in the
numerical order shown above

(e) 3rd, retighten cylinder head bolts by an additional 90°

(f) Check that the painted mark Is now facing rearward

4. INSTALL CAMSHAFT

(a) Install the camshaft thrust plate to the cylinder head

(b) Install the camshaft bearings to the No 1 bearing cap
and No 1 journal of the cylinder head

(c) Place the camshaft on the cylinder head, facing the
key groove upward

(d) Install the six (1PZ) or seven (1 HZ and 1HD-T) bear-
Ing caps in their proper locations

(e) (1PZ)
Install and uniformly tighten the twelve bearing cap
bolts in several passes in the sequence shown

Torque:
No.1 journal 250 kg-cm (18 ft-lb, 25 N-m)
Others 185 kg-cm (13 ft-lb, 18 N-m)
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1HZ and 1HD-T

—M8243

CORRECT WRONG

Packing

EMB462.

EM&308

EMas01

(f} =(1HZ and 1HD-T)
Install and uniformly tighten the fourteen bearing
cap bolts in several passes in the sequence shown

Torque:
No.1 journal 250 kg-cm (18 ft-lb, 25 N-m)
Others 185 kg-cm (13 ft-lb, 18 N-m)

ADJUST VALVE CLEARANCE (See page EM-19)

Valve clearance (Cold):
Intake 0.15-0.25 mm (0.006-0.010 in.)
Exhaust 0.35-0.45 mm (0.014-0.018 in.)

INSTALL CAMSHAFT OIL SEAL RETAINER

(a) Remove any old packing (FIPG) material and be
careful not to drop any oil on the contact surfaces of
the camshaft oil seal retainer and cylinder head

+ Using a razor blade and gasket scraper, remove all
the old packing (FIPG) matenal from the gasket
surfaces and sealing groove

* Thoroughly clean all components to remove all the
loose material

+ Using a non-residue solvent, clean both sealing
surfaces

(b) Apply seal packing to the camshaft oil seal retainer as
shown in the illustration

Seal packing: Part No.08826-00080 or equivalent

* Install a nozzle that has been cut to a 2-3 mm
(0 08-0 12 In) opening

* Parts must be assembled within 5 minutes of appli-
cation Otherwise the material must be removed
and reapplied

* Immediately remove nozzle from the tube and rein-
stall cap

(c) Install the retainer with the four bolts

Torque: 200 kg-cm (14 ft-lb, 20 N-m)

INSTALL PULLEYS AND TIMING BELT
(See steps 2 to 4 and 6 to 11 on pages EM-38 to 41)

(1HZand1HD-T)
ASSEMBLY EXHAUST MANIFOLDS

(a) Remove all the O-ring material from the manifold
grooves

(b) Install new O-rings
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(c) Using snap ring pliers, install the two manifold rings

EM-80

Emsz90

(d) Position the manifold rings so that the ring ends are as
shown

NOTICE: Do not align the ends.

Ring End Ring End

(e) Install the manifold collar

(f) Assembly the front and rear manifolds

EMB289

9. (IPZandiHZ)
INSTALL EXHAUST MANIFOLD

(a) Install new gaskets in direction as shown in the
illustration

(b) Install the exhaust manifold with the ten nuts (1PZ)
L _ or twelve nuts (1HZ)

— = Torque: 400 kg-cm (29 ft-lb, 39 N-m)
@ pire, + HINT Apply 330 kg-cm (24 ft-lb, 32 N-m) of torque

when performing additional tightening of loosed nuts
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(c) Install the heat insulator with the four bolts (1PZ) or
five bolts (1HZ)

10. (1HD-T)
INSTALL TURBOCHARGER AND EXHAUST MANIFOLD
(See steps 4 to 10 on pages TC-13 to 15)

11. INSTALL GLOW PLUG

(a) Using a 12 mm deep socket wrench, install the five
glow plugs (1PZ) or six glow plugs (1HZ and
1HD-T)

Torque 130 kg-cm (9 ft-lb, 13 N-m)

EM8206

(b) Install the glow plug connector with the five nuts
(1 PZ) or six nuts (1 HZ and 1 HD-T)

(c) Install the five screw grommets (1 PZ) and six screw
grommets (1 HZ and 1 HD-T)

EM6363
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1PZ and 1HZ

EMS356

1HD-T

EM8502

EMe360

EMB207

12.

13.

INSTALL INJECTION NOZZLES
(1PZ and 1HZ)

(a) Place new gaskets and the nozzle seats into the
Injection nozzle holes of the cylinder head

(b) Using SST, install the injection nozzles

SST 09268-64010

Torque: 650 kg-cm (47 ft-lb, 64 N-m)

NOTICE: Over torquing could cause nozzle deforma-
tion and needle adhesion or other defects.

(1HD-T)

(a) Install a new O-ring to the injection nozzle

(b) Place new nozzle seats into the injection nozzle holes
of the cylinder head

(c) Install the injection nozzles with the washer and bolt

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

INSTALL NOZZLE LEAKAGE PIPE
(1PZand1HZ)

(a) (IPZ)
Install five new gaskets and the leakage pipe with the
five nuts

Torque: 300 kg-cm (22 ft-lb, 29 N-m)

(b) (1HZ)
Install sx new gaskets and the leakage pipe with the
six nuts

Torque: 300 kg-cm (22 ft-lb, 29 N-m)

(1HD-T)

Install twelve new gaskets and the leakage pipe with the six
hollow bolts

Torque: 125 kg-cm (9 ft-lb, 12 N-m)
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ENGINE MECHANICAL - Cylinder Head EM-83

EMBIa4

14.

15.

16.

17.

18.

19.

21.

INSTALL WATER OUTLET

(a) Install a new gasket and water outlet with the two
nuts

Torque: 200 kg-cm (14 ft-lb, 20 Nm)

(b) (IHD-T)
Connect the water by-pass hose

INSTALL INTAKE MANIFOLD

(a) (1PZ)
Install five new gaskets and the intake manifold with
the ten bolts and seal washers

Torque: 200 kg-cm (14 ft-lb, 20 Nm)

(b) (1 HZ and 1HD-T}
Install six new gaskets and the intake manifold with
the twelve bolts and seal washers

Torque: 200 kg-cm (14 ft-lb, 20 Nm)

INSTALL OIL DIPSTICK GUIDE AND OIL DIPSTICK

(a) Install a new O-ring to the dipstick guide

(b) Install the oi dipstick guide assembly with the two
bolts

Torque:
Intake manifold side

200 kg-cm (14 ft-lb, 20 Nm)
Oil cooler cover side

200 kg-cm (14 ft-lb, 20 Nm)

INSTALL INJECTION PIPES
(See step 3 on page FU-15)

Torque:
IPZandiHZ 150 kg-cm (11 ft-lb, 15 Nm)
1HD-T 250 kg-cm (18 ft-lb, 25 Nm)

INSTALL INTAKE PIPE
(See step 2 on page EM-38)

FILL WIT ENGINE COOLANT (See page CO-5)

START ENGINE AND CHECK FOR LEAKS

RECHECK ENGINE COOLANT LEVEL AND OIL LEVEL
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EM-84 ENGINE MECHANICAL — Cylinder Block

CYLINDER BLOCK
COMPONENTS

A/T

Piston Ring Drive Plat
Flywheel

Piston 6 Piston Pin
#s Ring-———____rapes €>—* Connecting

Rod Bushing

Alternator

Connecting R
Rod Bearing ?

Cylinder Block
OntficeGp —§connecting # Oil Seal

See pege EM-111 Rod Cap
Rear Oil& Ist 375 (27, 39) |

Alternator. 2nd turn 90° Seal RetainerBracket oe

Y—crankshaht Thrust Washer
Main Bearing

Timing Gear Case
(Oil Pump)

Main Bearing Cap

See page EM-109

1st 1 050 (76. 103)
2nd turn 90°

kg-cm (ft-lb, N-m}| . Specified torque

@ = Non-reusable part EMB499
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ENGINE MECHANICAL - Cylinder Block EM-85

PREPARATION FOR DISASSEMBLY

1. (M/T)
REMOVE CLUTCH COVER AND DISC

2 (M/T)
REMOVE FLYWHEEL

3. (A/T)
REMOVE DRIVE PLATE AND FLYWHEEL

Remove the drive plate rear spacer, drive plate and fly-
wheel

4. REMOVE REAR END PLATE

Remove the bolt, end plate and dust cover

5. INSTALL ENGINE TO ENGINE STAND FOR
DISASSEMBLY

6. REMOVE TIMING BELT AND PULLEYS
(See page EM-33)

7. REMOVE CYLINDER HEAD (See page EM-55)

8. REMOVE WATER PUMP (See page CO-6)

9. REMOVE ALTERNATOR

10. REMOVE TIMING GEARS (See page EM-43)

11. REMOVE INJECTION PUMP (See page FU-27)

12. REMOVE OIL PAN AND TIMING GEAR CASE (OIL PUMP)
(See page LU-8}

13. REMOVE OIL COOLER (See page LU-14)

14. REMOVE WATER INLET AND THERMOSTAT

15. REMOVE ENGINE MOUNTING
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EM-86 ENGINE MECHANICAL - Cylinder Block

EMed4e

EM8232

EMS233.

DISASSEMBLY OF CYLINDER BLOCK
(See page EM-84)

1. REMOVE REAR OIL SEAL RETAINER

Remove the six bolts and retainer

CHECK CONNECTING ROD THRUST CLEARANCE

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

Standard thrust clearance: 0.10-0.20 mm
(0.0038-0.0079 in.)

Maximum thrust clearance: 0.30 mm (0.0118 in.)

If the thrust clearance is greater than maximum, replace the
connecting rod assembly If necessary, replace the crank-
shaft

REMOVE CONNECTING ROD CAPS AND CHECK OIL
CLEARANCE

(a) Using paint, place the matchmarks on the connecting
rod and cap to ensure correct reassembly

(b) Using SST, remove the connecting rod cap bolts

SST 09011-381 21

(c) Using the removed connecting rod cap bolts, pry the
connecting rod cap back and forth, and remove the
connecting cap

HINT Keep the lower bearing inserted with the connect-
Ing rod cap
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ENGINE MECHANICAL — Cylinder Block EM-87

(a) Clean crank pin and bearing

(e) Check the crank pin and bearing for pitting and
scratches

If the crank pin or bearing is damaged, replace the bearings
If necessary, grind or replace the crankshaft

(f) Lay a strip of Plastigage across the crank pin

(g) Install the connecting rod cap
(See step 8 on page EM-111)

Torque: 1st 375 kg-cm (27 ft-lb, 37 Nm)
2nd turn 90°

HINT Do not turn the crankshaft

(h) Remove the connecting red cap
(See procedure (b) and (c) above)

(i) Measure the Plastigage at widest point

Standard oil clearance:
STD 0.036-0.054 mm

(0.0014-0.0021 in.)
US 0.25 and US 0.56

0.037 - 0.077 mm
(0.0015 - 0.0030 in.)

Maximum oil clearance: 0.10 mm (0.0039 in.)

If the oi clearance ts greater than maximum, replace the
bearings If necessary, grind or replace the crankshaft
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EM-88 ENGINE MECHANICAL - Cylinder Block

1PZ and 1HZ HINT If using a standard bearing, replace with one
having the same number If the number of the bearing
cannot be determined, select the correct bearing by adding

Mark together the numbers inprinted on the crankshaft and
2,3,4, 50°86 connecting rod, then selecting the bearing with the same

number as the total There are five sizes of standard
bearings, marked "2", "3", "4", "5" and "6" accordingly

van 3 Number marked
Connecting rod 1 2 3

Crankshaft 1/2/3])/1/)/2/3]1/]2]3

Bearing 2/3/4/3]/4/5]4/5)]6

EXAMPLE Connecting rod "2" + Crankshaft "1"
= Total number (Use bearing "3")

(Reference)
Connecting rod big end inner diameter:

Mark"1" 62.014-62.020 mm
(2.4415-2.4417 in.)

Mark "2" 62.020-62.026 mm
(2.4417-2.4420 in.)

Mark "3" 62.026-62.032 mm
(2.4420-2.4422 in.)

Crankshaft pin diameter:
Mark "1" 58.994-59.000 mm

(2.3226-2.3228 in.)Cy Mark "2" 58.988 - 58.994 mm
aud (2.3224-2.3226 in.)
ae Mark "3" 58,982 - 58.988 mm

(2.3221-2.3224 in.)
Standard sized bearing center wall thickness:

Mark "2" 1.486-1.489 mm
(0.0585-0.0586 in.)

Mark "3" 1.489-1.492 mm
(0.0586-0.0587 in.)

Mark "4" 1.492-1.495 mm
(0.0587-0.0589 in.)

Mark "5" 1.495-1.498 mm
(0.0589-0.0590 in.)

Mark "6" 1.498-1.501 mm
(0.0590-0.0591 in.)

No6 () Completely remove the Plastigage

EMaagg
EM8370
EMa563
EM@561

4. REMOVE PISTON AND CONNECTING ROD
ASSEMBLIES

(a) Remove the all carbon from the top of the cylinder

(b) Push the piston, connecting rod assembly and upper
bearing through the top of the cylinder block

EM8208
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ENGINE MECHANICAL - Cylinder Block EM-89

HINT
+ Keep the bearings, connecting rod and cap together

+ Arrange the piston and connecting rod assemblies in
correct order

5. 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: 0.04-0.24 mm
(0.0016-0.0094 in.)

Maximum thrust clearance: 0.30 mm (0.0118 in.)

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

Thrust washer thickness:
2.930-2.980 mm (0.1154-0.1173 in.)

6 REMOVE MAIN BEARING CAP AND CHECK OIL
CLEARANCE

(a) Remove the thirteen bolts (1 PZ) or fifteen bolts (1 HZ
and 1HD-T)

1PZ (b) Uniformly loosen and remove the main bearing cap
bolts in several passes in the sequence shown
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EM-90 ENGINE MECHANICAL - Cylinder Block

EM8310

EMa340

EMS188

EMB194

EMB301

(c) Using a screwdriver, pry out the main bearing cap

HINT Keep the lower main bearings and main bearing
cap together

NOTICE: Do not scratch the surface which will be
coated with FIPG.

(d) Lift out the crankshaft

HINT Keep the upper main bearings and thrust washers
together with the cylinder block

(e) Clean each main journal and bearing

(f) Check each main journal and bearing for pitting and
scratches

If the journal or bearing are damaged, replace the bearings
If necessary, grind or replace the crankshaft

(g) Place the crankshaft on the cylinder block,

(h) Lay a strip of Plastigage across each journal

(1) Install the main bearing cap with the bearings
(See step 6 on page EM-109)

Torque: 1st 1,050 kg-cm (76 ft-lb, 103 N-m)
2nd_ turn 90°

HINT Do not turn the crankshaft
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ENGINE MECHANICAL - Cylinder Block EM-91

Eng193

Mark
2,3,4,50r6

€M8323
EM8623
EMB181

1HZ and 1HD-T

Mark
1,20r3

Mark
2,3,4,50r6

£M9240
EMsoG2
EM&161

()) Remove the main bearing cap bolts and cap

(k) Measure the Plastigage at its widest point

Standard clearance:
STD 0.036-0.054 mm

(0.0014-0.0021 in.)
U/S 0.25 and UW/S 0.50 —:0.037-0.077 mm

(0.001 5-0.0030 in.)

Maximum clearance: 0.10 mm (0.0039 in.)

lf the oll clearance 1s greater than maximum, replace the
bearings If necessary, grind or replace the crankshaft

HINT If using a standard bearing, replace with one
having the same number If the number of the bearing
cannot be determined, select the correct bearing by adding
together the numbers inprinted on the main bearing cap
and crankshaft, then selecting the bearing with the same
number as the total There are five sizes of standard
bearings, marked "2", "3", "4", "5" and "6" accordingly

Number marked

Main bearing cap 1 2 3

Crankshaft 1/2/;3/1)/2;)/3]/1]2)3

Bearing 2/3/4/3)/4)5)/4/]5)6

EXAMPLE Main bearing cap "2"" + Crankshaft "1"
= Total number (Use bearing "3")

(Reference)
Cylinder block main journal bore diameter:

Mark "1" 71.000-71.006 mm
(2.7953-2.7955 in.)

Mark "2" 71.006 - 71.012 mm
(2.7955-2.7957 in.)

Mark "3" 71.012-71.018 mm
(2.7957-2.7960 in.)

Crankshaft journal diameter:
Mark" 1" 66.994-67.000 mm

(2.6376-2.6378 in.)
Mark "2" 66.988-66.994 mm

(2.6373-2.6376 in.)
Mark "3" 66.982— 66.988 mm

(2.6371 -2.6373 in.)
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EM-92 ENGINE MECHANICAL - Cylinder Block

EMa409

EMS228 EMS055

9.

(Reference) (Cont'd)
Standard sized bearing center wall thickness:

Mark "2" 1.979-1.982 mm
(0.0779-0.0780 in.)

Mark "3" 1.982 -1.985 mm
(0.0780-0.0781 in.)

Mark "4" 1.985-1.988 mm
(0.0781 -0.0783 in.)

Mark "5" 1.988-1.991 mm
(0.0783-0.0784 in.)

Mark "6" 1.991 -1.994 mm
(0.0784-0.0785 in.)

(l} Completely remove the Plastigage

REMOVE CRANKSHAFT

(a) Lift out the crankshaft

(b) Remove the upper main bearings and thrust washers
from the cylinder block

HINT Arrange the main bearings and thrust washers in
correct order

REMOVE CHECK VALVES AND OIL NOZZLES

Remove the five (1 PZ) or six (1 HZ and 1HD-T) check
valves and oll nozzles

REMOVE CYLINDER BLOCK OIL HOLE GASKET

10. REMOVE CYLINDER BLOCK ORIFICE
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ENGINE MECHANICAL - Cylinder Block EM-93

EM8212

EM8216

PZ

No.5
No4

No.3 |
No 1 No2

EMa373

INSPECTION OF CYLINDER BLOCK

1.

2.

3.

4.

5.

REMOVE GASKET MATERIAL

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

CLEAN CYLINDER BLOCK

Using a soft brush and solvent, clean the cylinder block

INSPECT TOP OF CYLINDER BLOCK FOR FLATNESS

Using a precision straight edge and thickness gauge,
measure the surfaces contacting the cylinder head gasket
for warpage

Maximum warpage: 0.20 mm (0.0079 in.)

If warpage is greater than maximum, replace the cylinder
block

INSPECT CYLINDER FOR VERTICAL SCRATCHES

Visually check the cylinder for vertical scratches

lf deep scratches are present, rebore all five (1PZ) or six
(1HZ and 1HD-T) cylinders If necessary, replace the
cylinder block

INSPECT CYLINDER BORE DIAMETER

HINT There are three sizes of the standard cylinder bore
diameter, marked "1", "2" and "3" accordingly The mark is
stamped on the upper left rear of the cylinder block
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EM-94 ENGINE MECHANICAL - Cylinder Block

1H2 and 1HD-T No 4

Mark

EM&325

Thrust
@ @ Direction

Front ~=— @ Axial
@ Direction

10 mm
A (0 39 in.}

Middle

10 mm
c (0 39 In}

—M8701

Using a cylinder gauge, measure the cylinder bore diameter
at positions A, B and C in the thrust axial directions

Standard diameter:
STD Mark"1" 94.000-94.010 mm

(3.7008-3.7012 in.)
Mark "2" 94.010-94.020 mm

(3.7012-3.7016 in.)
Mark "3" 94.020 - 94.030 mm

(3.7016-3.7020 in.)

Maximum diameter:
STD 94.23 mm (3.7098 in.)
O/S 0.50 94.73 mm (3.7295 in.)

If the diameter is greater than maximum, rebore all five
(1 PZ) or six (1 HZ and 1 HD-T) cylinders
If necessary, replace the cylinder block

REMOVE CYLINDER RIDGE

If the wear is less than 02 mm (0 008 in), use a ridge
reamer to machine the piston ring ridge at the top of the
cylinder

INSPECT MAIN BEARING CAP BOLTS

Using vernier calipers, measure the minimum diameter of
the compressed thread at the measuring point

Standard diameter: 11.800-12.000 mm
(0.4646-0.4724 in.)

Minimum diameter: 11.50 mm (0.4528 in.)

If the diameter is less than minimum, replace the bolt
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ENGINE MECHANICAL - Cylinder Block EM-95

EMS078

EM8182

EMa179

EM8318

8. INSPECT CYLINDER BLOCK ORIFICE

Check that the orfice is not clogged

DISASSEMBLY OF PISTON AND
CONNECTING ROD ASSEMBLIES

1.

2.

3.

CHECK FIT BETWEEN PISTON AND PISTON PIN

Try to move the piston back and forth on the piston pin

If any movement ts felt, replace the piston and pin as a set

REMOVE PISTON RINGS

(a) Using a piston ring expander, remove the two com-
pression rings and oll ring

(b) Remove the coil by hand

HINT Arrange the rings in correct order only

DISCONNECT CONNECTING ROD FROM PISTON

(a) Using a small screwdriver, remove the snap rings
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EM-96 ENGINE MECHANICAL - Cylinder Block

(b) Gradually heat the piston to approx 80°C (176°F)

EmMgo20

(c) Using a plastic-faced hammer and brass bar, lightly
tap out the piston pin and remove the connecting rod

HINT
* The piston and pin are a matched set

* Arrange the pistons, pins, rings, connecting rods and
bearings in correct order
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ENGINE MECHANICAL — Cylinder Block EM-97

INSPECTION AND REPAIR OF PISTON AND
CONNECTING ROD ASSEMBLIES

1. CLEAN PISTON

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

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

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

NOTICE: Do not use a wire brush.

2. INSPECT PISTON DIAMETER AND OIL CLEARANCE

HINT There are three sizes of the standard piston diam-
eter, marked "1", "2" and "3" accordingly The mark Is
stamped on the top of the piston

(a) Using a micrometer, measure the piston diameter at
night angles to the piston pin center line, at the

Distance indicated distance from the piston head

Front Mark = Sized Mark

Distance:
1PZand1HZ 586 mm (2.3071 in.)

emez2? 1HD-T 65.7 mm (2.5866 in.)
Piston diameter:

STD Mark °1" 93.95-93.96 mm
(3.6988-3.6992 in.)

Mark "2" 93.96 - 93.97 mm
(3.6992-3.7000 in.)

Mark “3" 93.97-93.98 mm
(3.7000-3.7000 in.)

O/S 0.50 94.45 - 94.48 mm
(3.7185-3.7197 in.)
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EM-98 ENGINE MECHANICAL - Cylinder Block

Cylinder Block

1P2Z 1HZ and 1HD-T
Mark 1,2 or 3

Piston
4PZ and 1HZ 1HD-T

Mark 1, 2 or 3

EM6253 EM8199
EME&423 EM&8422

wa

EMe178

EM$177

EMOz24

(b) Measure the cylinder bore diameter in the thrust
directions (See step 5 on page EM-93)

(c) Subtract the piston diameter measurement from the
cylinder bore diameter measurement

Standard oil clearance: 0.04-0.06 mm
(0.0016-0.0024 in.)

Maximum oil clearance: 0.14 mm (0.0055 in.)

If the oil clearance Is greater than maximum, replace all five
(1 PZ) or six (1 HZ and 1 HD-T) pistons and rebore all five
(1 PZ) or six (1 HZ and 1HD-T) cylinders If necessary,
replace the cylinder block

HINT (Use cylinder block subassembly) When installing
a standard piston, install one with the same number mark as
the standard bore diameter mark on the cylinder block

INSPECT CLEARANCE BETWEEN WALL OF RING
GROOVE AND NEW PISTON RING
(No.1 Ring)

Install new No 1 piston ring to the piston Using a thickness
gauge, measure the clearance between the piston ring and
wall of the piston ring groove

Ring groove clearance:
No.1 0.050-0.095 mm (0.0020-0.0037 in.)

(No.2 and Oil Rings)

Using a thickness gauge, measure the clearance between
new piston ring and the wall of the piston ring groove

Ring groove clearance:
No.2 0.06-0.10 mm (0.0024-0.0039 in.)
Oil —0.03-0.07 mm (0.0012-0.0028 in.)

If the clearance is not as specified, replace the piston

INSPECT PISTON RING END CAP

(a) Insert the piston ring into the cylinderbore

(b) Using a piston, push the piston ring a little beyond the
bottom of the ring travel, 150 mm (591 in) from the
top of the cylinder block
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ENGINE MECHANICAL - Cylinder Block EM-99

EM2552

EMB1b7

EMg6512 EMO28s

EM&513 EMO0290

(c) Using a thickness gauge, measure the end gap

Standard end gap:
No.1 0.27-0.54 mm

(0.0106-0.0213 in.)
No.2 0.40-0.62 mm

(0.0157-0.0244 in.)
Oil =: 0.20-0.52 mm

(0.0079-0.0205 in.)

Maximum end gap:
No.1 1.34 mm (0.0591 in.)
No.2 1.42 mm (0.0551 in.)
Oil = 1.32 mm (0.0520 in.)

If the end gap Is greater than maximum, replace the piston
ring If the end gap Is greater than maximum, even with a
new piston ring, rebore all five (1 PZ) or sx (1 HZ and
1 HD-T) cylinders or replace the cylinder block

INSPECT PISTON PIN FIT

At 80°C (176°F), you should be able to push the piston pin
into the piston pin hole with your thumb

INSPECT CONNECTING ROD

Inspect connecting rod alignment

Using a rod aligner, check the connecting rod alignment

* Check for bending

Maximum bending:
0.03 mm (0.0012 in.) per 100 mm (3.94 in.)

If bent is greater than maximum, replace the connecting rod
assembly

* Check for twist

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

If twist is greater than maximum, replace the connecting
rod assembly
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EM-100 ENGINE MECHANICAL — Cylinder Block

Compressed

EM869o

EME175

ema2i0

4PZ and 1HZ

SST

EMB404

B. Inspect connecting rod bolts

Using vernier calipers, measure the minimum diameter of
the compressed bolt at the measuring point

Standard diameter: 8.300-8.400 mm
(0.3268-0.3307 in.)

Minimum diameter: 7.95 mm (0.3130 in.)

If the diameter ts less than minimum, replace the connect-
Ing rod bolt

C. Inspect piston pin oil clearance

(a) Using a caliper gauge, measure the inside diameter of
the connecting rod bushing

Bushing inside diameter:
IPZand 1HZ

29.008-29.020 mm (1.1420-1.1425 in.)
1HD-T

33.008-33.020 mm (1.2995-1.3000 in.)

(b) Using a micrometer, measure the piston pin diameter

Piston pin diameter:
1PZ and 1HZ

29.000-29.012 mm (1.1417-1.1422 in.)
1HD-T

33.000-33.012 mm (1.2992-1.2997 in.)

(c) Subtract the piston pin diameter measurement from
the bushing inside diameter measurement

Standard oil clearance: 0.004-0.012 mm
(0.0002-0.0005 in.)

Maximum oil clearance: 0.03 mm (0.0012 in.)

IF NECESSARY, REPLACE CONNECTING ROD
BUSHINGS

Remove connecting rod bushings

Using SST and a press, press out the bushing

SST1PZand1HZ 09222-66010
1HD-T 09222-17010(09222-05020,

09222-05040)
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ENGINE MECHANICAL - Cylinder Block EM-101

B. Install new connecting rod bushings

(a) Using a round file, lightly file off any roughness from
the small end of the connecting rod

EMa176

(b) (1HD-T)
Attach the bushing to SST with the ball of SST inside
the oil hole of the bushing

Oll Hote SST 09222-17010 (09222-05030)

BallTe
?

EM5858

(c) Align the oil holes of the bushing and connecting rod

1HD-T

EMs384
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EM-102 ENGINE MECHANICAL - Cylinder Block

1P2 and 1HZ (d) Using SST and a press, press in the bushing

SST 1PZ and 1HZ 09222-66010
SST 1HD-T 09222-17010(09222-05020,

09222-05030, 09222-05040)

| eMgaoa

EM&238

C. Hone connecting rod bushing and check piston pin fit

(a) Using a pin hole grinder, hone the bushing to obtain
the standard specified clearance (see page EM-100)
between the bushing and piston pin

EMa516

(b) Check the piston pin fit at normal room temperature
Coat the piston pin with engine oil, and push tt into
the connecting rod with your thumb

EMa198
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ENGINE MECHANICAL — Cylinder Block EM-103

Distance

EM8227

BORING OF CYLINDERS

HINT
* Bore all five (1 PZ) or six (1 HZ and 1 HD-T) cylinders for

the oversized piston outside diameter

* Replace the piston rings with ones to match the over-
sized pistons

KEEP OVERSIZED PISTONS

Oversized piston diameter:
O/S0.50 94.45-94.48 mm

(3.7185-3.7197 in.)

CALCULATE AMOUNT TO BORE CYLINDER

(a) Using a micrometer, measure the piston diameter at
night angles to the piston pin center line, at the
indicated distance from the piston head

Distance:
1PZand1HZ 58.6 mm (2.3071 in.)
1HD-T 65.7 mm (2.5866 in.)

(b) Calculate the amount each cylinder ts to be rebored as
follows

Size to be rebored = P + C-H
P = Piston diameter
C = Piston oil clearance

0.04-0.06 mm (0.0016-0.0024 in.)
H = Allowance for honing

0.02 mm (0.0008 in.) or less

BORE AND HONE CYLINDERS TO CALCULATED
DIMENSIONS

Maximum honing: 0.02 mm (0.0008 in.)

NOTICE: Excess honing will destroy the finished
roundness.
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EM-104 ENGINE MECHANICAL - Cylinder_Block

INSPECTION AND REPAIR OF CRANKSHAFT

1 INSPECT CRANKSHAFT FOR RUNOUT

(a) Place the crankshaft on V-blocks

(b) Using a dial indicator, measure the circle runout at the
center Journal

Maximum circle runout: 0.06 mm (0.0024 in.)

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

EM8442

2. INSPECT MAIN JOURNALS AND CRANK PINS

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

Main journal diameter:
STD 66.982-67.000 mm

(2.6371 -2.6378 in.)
U/S 0.25 66.745 - 66.755 mm

(2.6278-2.6281 in.)
U/S 0.50 66.495 - 66.505 mm

(2.6179-2.6183 in.)
EMa197 EMO315

Crank pin diameter:
STD 58.982-59.000 mm

(2.3221 -2.3228 in.)
U/S 0.25 58.745-58.755 mm

(2.3128-2.3132 in.)
U/S 0.50 58.495-58.505 mm

(2.3029-2.3033 in.)

If the diameter is not as specified, check the oil clearance
(See pages EM-86 to 92)

(b) Check each main journal and crank pin for taper and
out-of-round as shown

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

If the taper or out-of-round ts greater than maximum, grind
or replace the crankshaft

3. IF NECESSARY, GRIND AND HONE MAIN
JOURNALS AND/OR CRANK PINS

Grind and hone the main journals and/or crank pins to the
finished undersized diameter (See procedure step 2)

Install new main journal and/or crank pin undersized
bearings
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ENGINE MECHANICAL - Cylinder Block EM-105

—Ma393.

EM6283

EMB436 EMB433.

| EMB425.

REPLACEMENT OF CRANKSHAFT OIL SEAL

HINT There are two methods (A and B) to replace the oll
seal as follows

REPLACE CRANKSHAFT REAR OIL SEAL

A. If rear oil seal retainer is removed from cylinder block:

(a) Using a screwdriver and hammer, tap out the oil seal

(b) Using SST and a hammer, tap in a new oil seal until its
surface ts flush with the rear oll seal retainer edge

SST 09223-56010

(c) Apply MP grease to the oil seal lip

B. 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

NOTICE: Be careful not to damage the crankshaft.
Tape the screwdriver tip.

(c) Apply MP grease to a new oil seal lip

(d) Using SST and a hammer, tap in the oil seal until its
surface ts flush with the rear oil seal retainer edge

SST 09223-56010
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EM-106 ENGINE MECHANICAL - Cylinder Block

EM8517

1PZ and 1HZ

Front Mark
(Arrow)

Front Mark
(Protrusion)

EMg453

1HD-T

Front Mark
(Arrow}

Front Mark
(Protrusion)

EMB17o

ASSEMBLY OF PISTON AND CONNECTING
ROD ASSEMBLIES

1. ASSEMBLE PISTON AND CONNECTING ROD

(a) Install a new snap ring on one side of the piston pin
hole

* Position the snap ring so that end (B) of the snap
ring Is aligned with the hollow, then push the snap
ring into the piston groove starting from end (A)

(b) Gradually heat the piston to about 80°C (176°F)

(c) Apply a light coat of engine oil to the piston pin

(d) Align the front marks of the piston and connecting
rod, and push in the piston pin with your thumb

(e) Install a new snap ring on the other side of the piston
pin hole using the same method as in (a) above

2. INSTALL PISTON RINGS

(a) Install the coil by hand

(b) Using a piston ring expander, install the oil ring
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ENGINE MECHANICAL - Cylinder Block EM-107

Oil Ring Ends EMO242

1HD-T

>

if Front Mark
é _—

AY o

EMSiS1

HINT Face the end gap of the oil ring in the opposite
direction of coil joint

(c) Using a piston ring expander, install the two compres-
sion rings with the code mark facing upward

Code mark: No.1 1T
No.2 2T

(d) Position the piston rings so that the ring ends are as
shown

NOTICE: Do not align the ring ends.

3. INSTALL BEARINGS

(a) Align the bearing claw with the claw groove of the
connecting rod or connecting cap

(b) Install the bearings in the connecting rod and con-
necting rod cap
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EM-108 ENGINE MECHANICAL - Cylinder Block

EMB228 EMSG6B

EMg276

EM8340

ASSEMBLY OF CYLINDER BLOCK
(See page EM-84)

HINT
* Thoroughly clean all parts to 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

INSTALL NEW CYLINDER BLOCK OIL HOLE GASKET

INSTALL CYLINDER BLOCK ORIFICE

INSTALL OIL NOZZLES AND CHECK VALVES

(a) Align the pin of the oil nozzle with the pin hole of the
cylinder block

(b) Install the oil nozzle with the check valve Install the
five (1PZ) or six (1 HZ and 1HD-T) oil nozzles and
check valves

Torque: 275 kg-cm (20 ft-lb, 27 Nm)

INSTALL MAIN BEARINGS

(a) Align the bearing claw with the claw groove of the
main bearing cap or cylinder block

(b) Install the bearings in the cylinder block and main
bearing cap

NOTICE: Install the bearing with the oil hole in the
cylinder block.

PLACE CRANKSHAFT ON CYLINDER BLOCK
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ENGINE MECHANICAL — Cylinder Block EM-109

6. INSTALL THRUST WASHERS

(a) Push the crankshaft toward the front (rear) side

(6) Install the thrust washers to the No 4 main journal
position of the cylinder block with the oil grooves
facing outward

Th Wirust Washer Oil Groove -

2 OO
EM8506 EM9081

7. INSTALL MAIN BEARING CAP

A. Install main bearing cap on cylinder block

(a) Remove any old packing (FIPG) material and be
careful not to drop any oil the contact surfaces of the
main bearing cap and cylinder block

* Thoroughly clean all components to remove all the loose
material

+ Using a non-residue solvent, clean both sealing surfaces

EMags9 (b) Apply seal packing to the cylinder block as shown in
Seal Packing

the illustration
VHZ and 1HD-T Seal packing: Part No. 08826-00080 or equivalent

+ Install a nozzle that has been cut to a 5 mm (0 20 in)
opening

* Parts must be assembled within 5 minutes of application
Otherwise the material must be removed and reapplied

* Immediately remove nozzle from the tube and reinstall
cap

Seai Packing
EMegss

B. Install main bearing cap bolts

HINT
* The main bearing cap bolts are tightened in two progres-

sive steps

+ If any of the main bearing bolts break or deform, replace
them
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ENGINE MECHANICAL - Cylinder Block

EMa&301

EMa353

(a) Apply a light coat of engine oil on the threads and
under the heads of the main bearing cap bolts

(b) 1st, install and unrformly tighten the twelve (1 PZ) or
fourteen (1 HZ and 1 HD-T) main bearing cap bolts in
several passes in the sequence shown

Torque: 1,050 kg-cm (76 ft-lb, 103 N-m)

If any one of the main bearing cap bolts does not meet the
torque specification, replace the main bearing cap bolt

(c) Mark the front of the main bearing cap bolt head with
paint

(d) 2nd, retighten the main bearing cap bolts 90° in the
numerical order shown above

(e) Check that the painted mark Is now at a 90° angle to
the front

(f) Check that the crankshaft turns smoothly

Check the crankshaft thrust clearance
(See step 5 on page EM-89)

(h) Install and torque the thirteen bolts (1 PZ) or fifteen
bolts (1 HZ and 1 HD-T)

Torque: 185 kg-cm (13 ft-lb, 18 Nm)
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ENGINE MECHANICAL - Cylinder Block EM-111

Front Mark
(Arrow) (Arrow)

Front Mark
(Protrusion)

EMa234

8. INSTALL PISTON AND CONNECTING ROD
ASSEMBLIES

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

INSTALL CONNECTING ROD CAPS

Place connecting rod cap on connecting rod

(a) Match the numbered connecting rod cap with the
connecting rod

(b) Install the connecting rod cap with the front mark
facing forward

Install connecting rod cap bolts

HINT:
* The connecting rod cap bolts are tightened in two

progressive steps

* If any of the connecting rod bolts break or deform,
replace them

(a) Apply a light coat of engine oll on the threads and
under the heads of the connecting rod cap bolts

(b) 1st, using SST, install and alternately tighten the bolts
of the connecting rod cap in several passes

SST 09011-381 21

Torque: 375 kg-cm (27 ft-lb, 37 Nm)

If any one of the connecting rod cap bolts does not meet
the torque specification, replace the cap bolt
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EM-112 ENGINE MECHANICAL - Cylinder Block

(c) Mark the front of the connecting rod cap bolt with
Front a. paint

Painted
Mark

‘Painted Mark

90°

rs

CORRECT WRONG

EMB498

EMB445

(d) 2nd, retighten the connecting rod cap bolts by an
additional 90°

(e) Check that the painted mark is now at a 90° angle to
the front

(f) Check that the crankshaft turns smoothly

(g) Check the connecting rod thrust clearance
(See step 2 on page EM-86)

INSTALL REAR OIL SEAL RETAINER

(a) Remove any old packing (FIPG) material and be
careful not to drop any oil on the contact surfaces of
the rear oil seal retainer and cylinder block

+ Using a razor blade and gasket scraper, remove all
the old packing (FIPG) matenal from the gasket
surfaces and sealing groove

* Thoroughly clean all components to remove all the
loose material

+ Using a non-residue solvent, clean both sealing
surfaces

(b) Apply seal packing to the rear oil seal retainer as
shown in the illustration

Seal packing: Part No.08826-00080 or equivalent

* Install a nozzle that has been cut to a 2-3 mm
(0 08-0 12 In) opening

* Parts must be assembled within 5 minutes of appli-
cation Otherwise the material must be removed
and reapplied

* Immediately remove nozzle from the tube and rein-
stall cap

(c) Install the retainer with the six bolts

Torque: 65 kg-cm (56 in.-Ib, 6.4 N-m)
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ENGINE MECHANICAL - Cylinder Block EM-113

POST ASSEMBLY

1.

2.

>
o

e
 

oN
 

F
P

 
w

m

11.

EM8155

EM8i5B

14.

15.

12.

13.

INSTALL ENGINE MOUNTING

INSTALL THERMOSTAT AND WATER INLET
(See page CO-11)

INSTALL OIL COOLER (See page LU-18)

INSTALLTIMING GEAR CASE (OIL PUMP) AND OIL PAN
(See page LU-12)

INSTALL INJECTION PUMP (See page FU-93)

INSTALL TIMING GEARS (See page EM-50)

INSTALL ALTERNATOR

INSTALL WATER PUMP (See page CO-8)

INSTALL CYLINDER HEAD (See page EM-75)

INSTALL PULLEYS AND TIMING BELT
(See page EM-38)

REMOVE ENGINE STAND

INSTALL REAR END PLATE

Install the end plate with the bolt

Torque: 185 kg-cm (13 ft-lb, 18 Nm)

(M/T)
INSTALL FLYWHEEL

(a) Install the flywheel on the crankshaft

(b) Install and uniformly tighten the eight mount bolts in
several passes, in the sequence shown

Torque: 1,300 kg-cm (94 ft-lb, 127 N-m)

(A/T)
INSTALL FLYWHEEL, DRIVE PLATE AND SPACER
(See procedure step 13)
Torque: 1,300 kg-cm (94 ft-lb, 127 N-m)

(M/T)
INSTALL CLUTCH DISC AND COVER
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TC-2 TURBOCHARGER SYSTEM - Description

DESCRIPTION

Impeiler Wheel

Actuator

Water Cocling Channel

FROM OIL
INLET PIPE

OUTLET PIPE

Full-Floating Bearing

Turbine Wheel

Waste Gate Valve

Coolant

Full-Floating
Bearing

TEeo101
ToO036

System which increase the amount of air sent to
the engine are either turbocharger type (using
exhaust gas to turn the turbine) or supercharger
type (using the engine crankshaft, etc to mechan-
ically turn the pump, ete) For LAND CRUISER
and COASTER 1HD-T engine, the turbocharger

type has been adopted
The turbocharger is a device which increases

engine output by introducing a greater amount of

air to the engine This allows a proportional in-
crease in the fuel that can be burned and hence
raises the potential power output,

In other words ,b ylnstalling a special turbo-
cnarger and providing a hignér alt than usual,
angme output can be increased by Increasing the

average combustion pressure without increasing
the engine speed,
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TURBOCHARGER SYSTEM - Description TC-3

Turbocharger

Turbine
Wheel

Actuator

Waste Gate
Valve us

Impeller
Wheel

o

Bes
Air Cleaner

ToBOgI2

Operation of Turbocharger

Exhaust gas acts on the turbine wheel inside the
turbine housing, causing it to revolve When the
turbine wheel revolves, the impeller wheel which
is located on the same shaft also revolves, com-
pressing the intake ar which has passed through
the air cleaner When expelled from the compres-
sor housing the compressed air is supplied to the
cylinders When the engine speed increases, the
exhaust gas volume increases and the turbine wheel
revolutions increasa (approx 20,000 — 115,000
rpm), thus the turbocharged air pressure grows
greater and engine output increases

Waste Gate Valve

If the turbocharged air pressure exceeds the
prescribed air pressure, the flow of exhaust gas
by-passes the turbine, controlling turbine wheel
revolutions and turbocharged air pressure This
by-pass valve which controls the quantity of ex-
haust gas flowing to the turbine ts called the waste
gate valve When the charged air pressure exceeds
the prescribed pressure, the actuator operates, the
waste gate valve opens and part of the exhaust gas
by-passes the turbine This causes a drop in the
turbine revolution rate and controls the charged air
pressure within the prescribed limits
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TC-4 TURBOCHARGER SYSTEM -— Precautions

TC9078

TOO

PRECAUTIONS
1

10

Do not stop the engine immedialtely after pulling a
trailer or high speed or uphill driving Idle the engine
for 20-120 seconds, depending on the severity of the
driving condition

Avoid sudden racing or acceleration immediately after
starting a cold engine

If the turbocharger is defective and must be replaced,
first check for the cause of the defect in reference to
the following ttems 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 tt or bang It against
anything or grasp It by easily-deformed parts, such as
the actuator or rod, when moving it

Before removing the turbocharger, plug the intake
and exhaust ports and oll inlet to prevent entry of dirt
or other foreign material

If replacing the turbocharger, check for accumulation
of sludge particles in the oil pipes and, if necessary,
replace the oil pipes

Completely remove the gasket adhered to the lubrica-
tion oil pipe flange and turbocharger oil flange

If replacing bolts or nuts, do so only with the specified
new ones to guard against breakage or deformation

If replacing the turbocharger, put 20 cc (1 2 cu In) of
oll into the turbocharger oil inlet and turn the impeller
wheel by hand to spread oil to the bearing

If overhauling or replacing the engine, cut the fuel
supply after reassembly and crank the engine for 30
seconds to distribute oil throughout the engine Allow
the engine to idle for 60 seconds
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TURBOCHARGER SYSTEM - Precautions, Troubleshooting TC-5

TCOOS1

11. If the engine is running with the air cleaner, case cover
and hose removed, foreign particles entering will damage
the wheels which run at extremely high speed.

TROUBLESHOOTING
HINT Before troubleshooting the turbocharger, first
check the engine Itself (Valve clearance, engine compres-
sion, injection timing etc )

INSUFFICIENT ACCELERATION, LACK OF POWER OR
EXCESSIVE FUEL CONSUMPTION

(Possible Cause) (Check Procedure and Correction Method)

1. TURBOCHARGING PRESSURE TOG
LOW

( Check turbocharging pressure. (See page TC-8)
Turbocharging pressure:

0.50— 0.65 kg/cm?
(7.1-9.2 psi, 49-64 kPa)

If the pressure is below specification, begin
a diagnosis from item 2.

2, RESTRICTED INTAKE AIR SYSTEM |_f Check intake air system, and repair or replace parts
|_as necessary. (See page TC-8)

3. LEAK IN INTAKE AIR SYSTEM + Check intake air system, and repair or replace parts
\_as necessary. (See page TC-8)

4, RESTRICTED EXHAUST SYSTEM L_-/" Gheck exhaust system, and repair or replace parts as
|_necessary. (See page TC-8)

5. LEAK IN EXHAUST SYSTEM Check exhaust system, and repair or replace parts as
necessary. (See page TC-8)

6. ERRATIC TURBOCHARGER
OPERATION

Check ratation of impeller wheel. If it does not turn
or turns with a heavy drag, replace the turbocharger
assembly.

Check plays of turbine shaft. (See page TC-12)

Axial play: 0.13 mm (0.0051 in.) or less
Radial play: 0.18 mm (0.0071 in.) or less

If not within specification, replace the turbocharger
assembly.
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TC-6 TURBOCHARGER SYSTEM - Troubleshooting

ABNORMAL NOISE

(Possible Cause) (Check Procedure and Correction Method)

1, TURBOCHARGER INSULATOR
RESONANCE

{ Check for loose, improperly installed or deformed
insulator mount belts and nuts, and repair or

|_ replace as necessary.

2. EXHAUST PIPE LEAKING OR
VIBRATING

( Check for exhaust pipe deformation, loose mount
bolts or a damaged gasket, and repair or replace as

|_necessary.

3. ERRATIC TURBOCHARGER
OPERATION

( 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 OIL SEAL |_{ Check for oil leakage in exhaust system.
e 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 oil leakage in intake air system.
® Check for plays in turbine shaft, and replace the

turbocharger if necessary. (See page TC-12)

Axial play: 0.13 mm (0.0051 in.} or less
Radial play: 0.18 mm (0.0071 in.) or lass
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TURBOCHARGER SYSTEM - Turbocharger Electrical System Diagnosis (HZJ80) TC-7

TURBOCHARGER ELECTRICAL SYSTEM DIAGNOSIS (HZJ80)
TROUBLESHOOTING OF TURBOCHARGER INDICATOR LIGHT AND WARNING
LIGHT OPERATION

Oo both green indicator light and amber warn-ing light hght when ignition switch is turned to NO Check GAUGE fuse Blown Check Tor short and
ON?

OK

Check CHARGE and Biown Check for short and
ENGINE fuses repair as necessary

OK

is charge warning NO Faulty charging
light out? system

YES

Faulty combination
YES meter

Are indicator and warning lights out during
engine idle?

Both ights stay on

is charge warning NO Faulty charging
hght out? system

Green hight stays on

Check for open circuit in wire harness between low pressure OK Faulty low pressure
switch and tachometer, switch

Amber light comes on

Check for open circuit in wire harness between high pressure switch OK Faulty high pressure
and tachometer and check for ground connection of swatch switch

YES

Does green indicator light come on when 0 14 kg/cm?
(2.0 psi, 13 7 kPa) pressure ts apphed to both
pressure switches?

NO

Check for short oreuit in wire harness between low pressure OK Faulty low pressure
switch and tachometer switch

Amber light comes on

Does green indicator hght come on when 1 08 kg/cm? (15 4 pst, 1059 NO Faulty high pressure
kPa) pressure applied ta both switches? SST 09992-06241 switch

YES YES Faulty combination
meter

Does amber indicator light come on when 1.08 kg/em*
{15 4 psi 105 9 kPa) pressure applied to both switch?

NG

Check for short circuit in wire harness between high pressure Faulty high pressure
switch and tachometer switch

YES

Turbocharger indicator light and warning hght
operation okay

Donated by Andrew Schauer. cruisercult.com



TC-8 TURBOCHARGER SYSTEM — Turbocharger

TCSO77

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 Check each connection
and repair

* Cracks in components Check and replace

INSPECT EXHAUST SYSTEM

Check for leakage or clogging between the cylinder head
and turbocharger inlet and between the turbocharger outlet
and exhaust pipe

*« Deformed components Repair or replace

+ Foreign material in passages Remove

+ Leakage from components Repair or replace

* Cracks in components Check and replace

CHECK TURBOCHARGING PRESSURE

(a) Warm up engine

(b) Connect a 3-way union to the intake pipe pressure
hose and install SST (turbocharger pressure gauge) to
It

SST 09992-00241

(b) Press in the clutch pedal, then press the accelerator
pedal down as far as it will go Measure the turbo-
charging pressure at maximum speed (4,400 rpm)

Standard pressure: 0.50-0.65 kg/cm’
(7.1-9.2 psi, 49-64 kPa)

If the pressure is less than specification, check the intake air
and exhaust systems for leakage If there Is no leakage,
replace the turbocharger assembly
If the pressure 1s above specification, check if the actuator
hose is disconnected or cracked If not, replace the turbo-
charger assembly

INSPECT IMPELLER WHEEL ROTATION.

(a) Disconnect the air cleaner hose

(b) Grasp the edge of the impeller wheel and turn it
Check that it turns smoothly

If it does not turn or if it turns with drag, replace the
turbocharger assembly
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TURBOCHARGER SYSTEM - Turbocharger TC-9

COMPONENTS

Intake Pipe @ Gasket

Air Hose

Manifold Heat Insulator

Exhaust Manifold

No.1 Turbo Water Pipe

No.2 Turbo Heat Insulator eS

Gasket

Turbo Heat Insulator

“Gi 7

le {( seo 18.257
HDJ30

Turbo Heat
Insulator

1,200 (87, 118)

kg-cm (tH-lb, N-m)] : Specified torque

@ Non-reusable part core
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TC-10 TURBOCHARGER SYSTEM - Turbocharger

2.

REMOVAL OF TURBOCHARGER
(See page TC-9)

1. DRAIN ENGINE COOLANT (See page CO-4)

REMOVE INTAKE PIPE

(a) Disconnect the vacuum hose for the boost compen-
sator

(b) Disconnect the air hose clamp bolt

(c) Remove the three bolts and intake pipe

REMOVE EXHAUST MANIFOLD HEAT INSULATOR

Remove the five bolts and heat insulator

DISCONNECT WATER BY-PASS HOSES

REMOVE TURBO HEAT INSULATOR

Remove the two bolt and heat insulator

REMOVE TURBOCHARGER STAY

Remove the three bolts and turbocharger stay
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TURBOCHARGER SYSTEM - Turbocharger TC-11

7. REMOVE TURBO OIL PIPE

(a) Remove the union bolt and two gaskets holding the
turbo oil pipe to the cylinder block

(b) Disconnect the turbo oil hose

(c) Remove the two nuts, turbo oil pipe and gasket

8. REMOVE TURBOCHARGER AND EXHAUST
MANIFOLD ASSEMBLY

Remove the twelve nuts, the turbocharger and exhaust
manifold assembly and gaskets

TCOosa

TOBE

9. SEPARATE TURBOCHARGER AND EXHAUST
MANIFOLD

Remove the four nuts, turbocharger and gasket

10. REMOVE NO.2 TURBO HEAT INSULATOR

Remove the two bolts and No 2 turbo heat insulator

11. REMOVE NO.1 TURBO WATER PIPE

Remove the two nuts, No1 turbo water pipe and gasket

TCO087
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TC-12 TURBOCHARGER SYSTEM - Turbocharger

FCOGSE

TECOBO

TCS079

TCoosO

12. REMOVE TURBINE OUTLET ELBOW

Remove the four nuts, turbine outlet elbow and gasket

INSPECTION OF TURBOCHARGER

1. INSPECT IMPELLER WHEEL ROTATION

Grasp the edge of the turbine wheel and turn it Check that
the impeller wheel turns smoothly

If the impeller wheel does not turn or if tt turns with a drag,
replace the turbocharger assembly

INSPECT AXIAL PLAY OF IMPELLER WHEEL

Insert a dial indicator into the exhaust side, hold the tur-
bine wheel edge by hand and check the axial play

Axial play: 0.13 mm (0.0051 in.) or less

If the axial play is not as specified, replace the turbocharger
assembly

INSPECT RADIAL PLAY OF TURBINE SHAFT

(a) From the oil outlet hole, insert the dial indicator
through the hole in the spacer bearing and set tt in the
center of the turbine shaft

(b) Moving the turbine shaft in a radial direction, measure
the radial play of the shaft

Radial play: 0.18 mm (0.0071 in.) or less

If the radial play is not as specified, replace the turbo-
charger assembly
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TURBOCHARGER SYSTEM — Turbocharger TC-13

TOOTS

Teed

4. INSPECT ACTUATOR OPERATION

(a) Disconnect the actuator hose

(b) Using SST {turbocharger pressure gauge), apply ap-
prox 0 92 kg/cm? (131 psi, 90 kpa) of pressure to the
actuator and check that the rod moves

SST 09992-00241

If the rod does not move, replace the turbocharger assem-
bly

NOTICE: Never apply more than 1.05 kg/cm? (14.9
psi, 103 kPa) of pressure to the actuator.

INSTALLATION OF TURBOCHARGER
(See page TC-9)

3.

NOTICE: After replacing the turbocharger assembly,
pour approx. 20 cc (1.2 cu in.) of new oil into the oil
inlet and turn the impeller wheel by hand to splash oil
on the bearing.

INSTALL TURBINE OUTLET ELBOW

Install a new gasket and the turbine outlet elbow with the
four nuts

Torque: 530 kg-cm (38 ft-Ib, 52 Nm)

INSTALL NO.1 TURBO WATER PIPE

Install a new gasket and the water pipe with the two nuts

Torque: 80 kg-cm (69 in.-Ib, 7.8 Nm)

INSTALL NO.2 TURBO HEAT INSULATOR

Install the No 2 turbo heat insulator with the two bolts

Torque: 80 kg-cm (69 in.-Ib, 7.8 Nm)
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TC-14 TURBOCHARGER SYSTEM - Turbocharger

Turbocharger Side

TCOOGBZ

4.

5.

ASSEMBLE TURBOCHARGER AND EXHAUST
MANIFOLD

Install a new gasket and the turbocharger to the exhaust
manifold with the four nuts

Torque: 530 kg-cm (38 ft-ib, 52 N-m)

INSTALL TURBOCHARGER AND EXHAUST
MANIFOLD ASSEMBLY

(a) Install two new gaskets to the cylinder head

(b) Install the turbocharger and exhaust manifold assem-
bly with the twelve nuts

Torque: 400 kg-cm (29 ft-ib, 39 N-m)

HINT Apply 330 kg-cm (24 ft-lb, 32 N-m) of torque
when performing additional tightening of loosed nuts

INSTALL TURBO OIL PIPE

(a) Install a new gasket and the turbo oil pipe w;th the
two nuts

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

(b) Connect the turbo of hose

(c) Install two new gaskets and the union bolt of the
turbo oil pipe

Torque: 250 kg-cm (18 ft-ib, 25 N-m)

INSTALL TURBOCHARGER STAY

Install the turbocharger stay with the three bolts

Torque: 1,200 kg-cm (87 ft-ib, 118 N-m)
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TURBOCHARGER SYSTEM - Turbocharger TC-15

8.

12.

13.

14.

10.

11.

INSTALL TURBOCHARGER HEAT INSULATOR

Install the heat insulator with the two bolts

Torque: 185 kg-cm (13 ft-lb, 18 Nm)

CONNECT WATER BY-PASS HOSES

INSTALL EXHAUST MANIFOLD HEAT INSULATOR

Install the heat insulator with the five bolts

Torque: 185 kg-cm (13 ft-lb, 18 Nm)

INSTALL INTAKE PIPE

{a} Connect the ar hose and install a new gasket and the
intake pipe with the three bolts

Torque: 200 kg-cm (14 ft-Ib, 20 Nm)

(b) Connect boost compensator vacuum hose

FILL ENGINE WITH COOLANT (See page CO-5)

START ENGINE AND CHECK FOR LEAKS

CHECK ENGINE OIL LEVEL
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FU-1

FUEL SYSTEM
NOTE _ For troubleshooting procedures, refer to TROUBLE-
SHOOTING (EM Section}

Page

DESCRIPTION. ...... 020. .ccccccceeeceseeeeeeeeeneeeseneeed FU-2

REPLACEMENT OF FUEL FILTER...................1 FU-4

FUEL HEATER SYSTEM...............0..:ce cece eee FU-6

INJECTION NOZZLES (1PZ and 1 HZ)............... FU-9

INJECTION NOZZLES (1HD-T}......................4 FU-16

INJECTION PUMP............... 0... cccccee eee eee ened FU-27

POWER CONTROL SYSTEM (PCS)
(HDB30(w/ M/T) only)... 2.60... 0 ccc eee e eee eel FU-95
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FU-2 FUEL SYSTEM — Description

DESCRIPTION

Fuel Filter

or] 3

Overflow Pipe

Fuel
Cut

Injection
Nozzle

Selenoid
Valve

Fuel Pump

=—

Fuel Tank

FU2883

FUEL SYSTEM

Fuel is drawn up from the fuel tank through the fuel filter (sedimenter} by the feed pump built into the
Injection pump The fuel drawn up is then sent inte the pump housing Fuel compressed in the pump housing
is distributed to the injection nozzles according to the wyection order, and inyected at high pressure into the
combustion chamber Excess fuel in the pump housing flows through the overflow valve and along the
overflow pipe and returns to the fuel tank The fuel cycle provides both cooling and lubrication for the pump
The cycling of fuel through the pump chamber warms the fuel so that it is prevented from becoming wax-like
at cold temperatures
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FUEL SYSTEM — Description FU-3

Injection Pump (VE Pump)

TO OVERFLOW
Adjusting Lever PIPE

Regulator /
Governor Lever

Valve Fuel CutFROM FUEL * SolenaidFILTER \ Valve
Drive Shaft

Pump Piunger

TO INJECTION
= NOZZLE

Delivery
Valve

Feed Pump Coupling Spill Ring

Roller Timer Face
Piston Camplate

Fuz299

OPERATION

* The centrifugal force type feed pump takes up a fixed volume of fuel with each turn The fuel expulsion
pressure from the feed pump ts controlled by operation of the pressure regulator valve

* Fuel is sent from the outlet side of the feed pump, through the hole in the upper part of the feed pump cover
and into the pump body

* The pump plunger also rotates as tt moves up and down After the fuel is drawn in, tt is distributed under
pressure to the delivery valve of each cylinder according to the injection order

* The centrifugal force type all speed governor installed in the upper part of the injection pump moves the spill
ring obstructing the plunger spill port and controls the fuel injection volume

* The hydraulic type timer installed in the lower part of the injection pump is operated by the fuel pressure of
the pump housing, and movement of the roller ring by the timer advances the injection angle and controls
the injection timing

* The fuel cut solenoid valve ts connected to the starter switch IG circuit, and when the starter switch ts turned
to OFF, the current ts cut off, the solenoid ts de-energized, fuel is cut off and the engine stops

* High Altitude Compensation (HAC) Device
Due to the decrease in atmospheric pressure at high altitudes, the air fuel ratio becomes more dense and the
smoke density increases To prevent this, the device automatically reduces the fuel injection volume for full
loads in response to the altitude

* Boost Compensator with turbocharger
The boost compensator ts installed on the upper part of the governor of the injection pump Turbocharged
air pressure moves the diaphragm and push rod up and down, this movement is conveyed to the spill ring
and the fuel injection volume increases according to the degree of movement

Donated by Andrew Schauer. cruisercult.com



FU-4 FUEL SYSTEM - Replacement of Fuel Filter

FU2653

FU2Z272

FUITIe

REPLACEMENT OF FUEL FILTER
1. DISCONNECT FUEL FILTER WARNING SWITCH

CONNECTOR

DRAIN FUEL FROM FUEL FILTER

{a} Connect a vinyl hose to the drain cock, and insert the
other end of the vinyl hose in a container

(b) Loosen the drain plug, and drain the fuel

REPLACE FUEL FILTER

Remove fuel filter

Using SST, remove the fuel filter

SST 09228-64010

Remove fuel filter warning switch from fuel filter

Using pliers, remove the warning switch and O-ring

NOTICE: Be careful not to damage the warning
switch.

Install fuel filter warning switch to new fuel filter

(a) Install a new O-ring to the warning switch

(b} Apply fuel to the O-ring of the warning switch

(c) Install the warning switch to a new fuel filter by hand
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FUEL SYSTEM - Replacement of Fuel Filter FU-5

D. install new fuel filter

(a) Check and clean the fuel filter installation surface

(b) Apply fuel to the gasket of a new fuel filter

(c) Lightly screw the fuel filter into place, and tighten tt
until the gasket comes into contact with the seat

(d) Tighten t additional 3/4 turn by hand

Fuz74a

4. FILL FUEL ALTER WITH FUEL

Operate the hand pump until you feel more resistance

FU27483

5. CONNECT FUEL ALTER WARNING SWITCH
CONNECTOR

6. START ENGINE AND CHECK FOR FUEL LEAKS
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FU-6 FUEL SYSTEM - Fuel Heater System

FUEL HEATER SYSTEM
SYSTEM CIRCUIT

P2J70, 73, 76, HZJ70, 73, 75, HZB30 and HDB30
Starter Switch

FL
AM1 1 25B (PZJ70,73,75 and HZJ70,73,75)

al xOO

FL ENGINE
AM1 10A (HZB30 and HDB30)

1.0Y | (Others) 15A (Others)
HZB30
and
HDB30

{ MAIN 2 OL {HZB30 and HDB30) 
Vacuum Fuel Heater

Switch and Vacuum
Switch

Fusl AssemblyBattery Heater

o
S

Fa Battery
> (24V Type)
N

HZJ80 and HDJ80 Starter Switch

AM1

1G1

Fuse
IGN

Fuse TBA
ON ad?

FUEL-HTR
20A

} FL
AM1

Fuel50A 
Heater

Relay
FL
AM1 1.258 (Europe)
MAIN 2. QL (Others)

Vacuum= 
Switch Fuel Heater

| | Battery 

and Vacuum

Switch
| 

Fuel Assembly

Heater

= FU2BBB
FU2838
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FUEL SYSTEM - Fuel Heater System FU-7

Ohmmeter

OF
i,

INSPECTION OF COMPONENTS

Fuel Heater

INSPECT FUEL HEATER

(a) Apply a vacuum of 350 + 50 mmHg (13 78 + 197
in Hg, 467 + 67 kPa) or more to the vacuum switch
port

(b) Using an ohmmeter, measure the resistance between
terminal 1 and the switch body

Resistance: 0.5-2.0 Q at 20°C (68°F)

If the resistance is not as specified, replace the fuel heater
and vacuum switch assembly

Ohmmeter Vacuum Switch

1 INSPECT SWITCH CONTINUITY

Using an ohmmeter, check that there is no continuity
between terminal 1 and the switch body

If continurty is not as specified, replace the fuel heater and
vacuum switch assembly

Ohmmeter 2. INSPECT SWITCH OPERATION

(a) Apply a vacuum of 350 + 50 mmHg (1378 + 197
in Hg, 467 + 86 7 kPa) or more to the vacuum switch
port

(b) Using an ohmmeter, check that there Is continuity
between terminal 1 and the switch body

If operation is not as specified, replace the fuel heater and
vacuum switch assembly

Fu2233
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FUEL SYSTEM — Fuel Heater System

2 1

aa SN

(— =

4 3 BEooOS

No continuity Continuity

BEOGOS

Contmurty

BEGOIG

Fuel Heater Relay (HZJ80 and HDJ80 only)

LOCATION _ In the engine compartment relay box

INSPECT RELAY CONTINUITY

(a) Using an ohmmeter, check that there is continuity
between terminals 1 and 3

(c) Check that there is no continurty between terminals 2
and 4

If continuity is not as specified, replace the relay

INSPECT RELAY OPERATION

(b) Apply battery voltage across terminals 1 and 3

(c) Using an ohmmeter, check that there is continuity
between terminals 2 and 4

If operation ts not as specified, replace the relay

Donated by Andrew Schauer. cruisercult.com



FUEL SYSTEM - Injection Nozzles (1 PZ and 1 HZ) FU-9

INJECTION NOZZLES (1 PZ and 1 HZ)
REMOVAL OF INJECTION NOZZLES

1HZ
Nozzle Leakage Pipe @ GasketMOE Injection Nozzle

TPZ Nozzle SeatNozzie Leakage Pipe [A Gasket of?
1HZ ore ae

wo,

Fuel Hose

kg-ern (ft-lb, N«m)}| : Specified torque

@ = Non-reusable part Fuzge4

1. REMOVE INTAKE PIPE
(See step 6 on page EM-34)

2. REMOVE INJECTION PIPES

(a) Loosen the union nuts of the injection pipes from the
Injection nozzles

(b) Loosen the union nuts of the injection pipes from the
Injection pump

(c) Remove the three clamps and injection pipes

FUZ776
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FU-10 FUEL SYSTEM - Injection Nozzles (1 PZ and 1 HZ)

EMs629

FU2Z703

FU2702

FUZ728

3. REMOVE NOZZLE LEAKAGE PIPE

(a) Disconnect the fuel hose from the nozzle leakage pipe

(b) Remove the nuts, leakage pipe and gaskets

4. REMOVE INJECTION NOZZLES

Using SST, remove the injection nozzles, seats and gaskets

SST 09268-64010

HINT Arrange the injection nozzles in correct order

TEST OF INJECTION NOZZLES

1. INJECTION PRESSURE TEST

(a) Install the injection nozzle to the injection nozzle hand
tester and bleed air from the union nut

CAUTION: Do not place your finger over the nozzle
injection hole.

(b) Pump the tester handle a few times as fast as possible
to discharge the carbon from the injection hole

(c) Pump the tester handle slowly and observe the pres-
sure gauge

(d) Read the pressure gauge Just as the injection pressure
begins to drop

Opening pressure:
New nozzle = 145-155 kg/cm?

(2,062-2,205 psi)
(14,220-15,200 kPa)

Reused nozzle 135- 155 kg/cm’
(1,920-2,205 psi)
(13,239-15,200 kPa)
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FUEL SYSTEM - Injection Nozzles (1 PZ and 1 HZ) FU-11

HINT Proper nozzle operation can be determined by a
swishing sound

If the opening pressure is not as specified, disassemble he
nozzle holder and change the adjusting shim on the top of
the pressure spring (See page FU-13)

Adjusted opening pressure: 135- 155 kg/cm?
(1,920-2.205 psi)
(13,239-15,200 kPa)

Adjusting shim thickness mm (in)

Q 900 (0.0364) 1.275 (0.0502) 1 650 (0 0650)
0.925 (0.0364) 1300 (0.0512) 1 675 (0 0659)
0.950 (0.0374) 1325 (0.0522) 1 700 (0 0669)
0.975 (0.0384) 1.350 (0.0531) 1.725 (0.0679)
1.000 (0.0394) 1.376 (0.0541) 1.750 (0.0689)
1 025 (0 0404} 1 400 (0.0551) 1775 (0.0699}
1.050 (0 0413} 1425 (0 0561) 1 800 (9 0709)
1.075 (0.0423) 1460 (0 0571) 1825 (00719)
1.100 (0 0433) 1475 (0.0581) 1850 (0.0728)
4.125 (0.0443) 1.500 (0.0597 } 1.875 (0.0738)
71.160 (0.0453) 1.525 (0 0600} 1 900 (0.0748)

1.175 (0 0463) 1560 (0 0610) 1.925 (0.0758)
1.200 (0 0472} 1575 (6 0620) 1.950 (0 0768)
1.225 (0.0482) 1 600 (0.0620)
1,250 (0.0492) 1.626 (0.0640)

HINT
* Varying the adjusting shim thickness by 0025 mm

(0 0010 in) changes the injection pressure by about 45
kg/cm? (64 psi, 441 kPa) (1PZ)

* Varying the adjusting shim thickness by 0025 mm
(0 0010 in) changes the injection pressure by about 35
kg/cm? (50 psi, 343 kPa) (1HZ)

* Only one adjusting shim should be used

(f} There should be no dripping after injection

2. LEAKAGE TEST

| While maintaining pressure at about 10-20 kg/cm?
(142-284 psi, 981 -1,961 kPa) below opening pressure
(adjust by tester handle), check that there ts no dripping for
10 seconds from the injection hole or around the retaining
nut

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

FU1347

3. SPRAY PATTERN TEST

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

(b) Check the spray pattern during shuddering

If the spray pattern is not correct during shuddering, the
nozzle must be replaced or cleaned

Good Faulty

FU1481
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FU-12 FUEL SYSTEM - Injection Nozzles (1 PZ and 1 HZ)

COMPONENTS

Nozzle Holder Body

Pressure Spring

Distance Piece

Nozzle Holder
Retaining Nut

Nozzle Assembly

Adjusting Shim

kg-cm (ft-lb, N«m}| : Specifiad torque ruzmid

DISASSEMBLY OF INJECTION NOZZLES

DISASSEMBLE INJECTION NOZZLES

(a) Using SST, remove the nozzle holder retaining nut

SST 09268-64010

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

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

Fuzgog:

CLEANING AND INSPECTION OF INJECTION
NOZZLES

yj — -S 1. NOZZLE CLEANING
(a) To wash the nozzles Use a wooden stick and brass

brush Wash them in clean diesel fuel

HINT Do not touch the nozzle mating surfaces with your
fingers

FUOSES
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FUEL SYSTEM - Injection Nozzles (1 PZ and 1 HZ) FU-13

Ful349

FUT 350

FU2701

One third of
its length

~

About
60 degrees

FU1361

FU1352

(b) Using a wooden stick, remove the carbon adhering to
the nozzle needle tip

(c) Using a brass brush, remove the carbon from the
exterior of the nozzle body (except lapped surface)

(d) Check the seat of the nozzle body for burns or
corrosion

(e) Check the nozzle needle tip for damage or corrosion

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

INSPECT NOZZLE ASSEMBLY

(a) Wash the nozzle in clean diesel fuel

HINT 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

(c) 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

lf the needle does not sink freely, replace the nozzle
assembly
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FU-14 FUEL SYSTEM - Injection Nozzles (1 PZ and 1 HZ}

ASSEMBLY OF INJECTION NOZZLES
(See page FU-12)

1. ASSEMBLE INJECTION NOZZLE HOLDERS

(a) Assemble the nozzie holder retaining nut, the nozzle
SST assembly, distance piece, pressure pin, pressure

spring, adjusting shim and nozzle holder body, and
finger tighten the retaining nut

(b} Using SST, tighten the retaining nut
FURSIO SST 09268-64010

Torque: 375 kg-cm (27 ft-lb, 37 N-m)

NOTICE: Over torquing could cause nozzle deforma-
tion and needle adhesion or other defects.

2. PERFORM PRESSURE AND SPRAY PATTERN TEST
(See pages FU-10, 11)

INSTALLATION OF INJECTION NOZZLES
(See page FU-9)

1. INSTALL INJECTION NOZZLES

(a) Place new gaskets and the nozzle seats into the
injection nozzle holes of the cylinder head

(b) Using SST, install the injection nozzles

SST 09268-64010

Torque: 650 kg-cm (47 ft-ib, 64 Nm)

NOTICE:
+ Over torquing could cause nozzle deformation and

needie adhesion or other defects.

» When installing the injection nozzle, never torque
the nozzle holder body. Torque the retaining nut
section.

FUZ7BG

2. INSTALL NOZZLE LEAKAGE PIPE

(a) Install new gaskets and the leakage pipe with the nuts

Terque: 300 kg-cm (22 ft-lb, 29 Nm)

(b) Connect the fuel hose to the return pipe

EMS5d5
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FUEL SYSTEM - Injection Nozzles (1 PZ and 1 HZ)

Fu2776

3.

4.

5.

INSTALL INJECTION PIPES

(a) Place the two clamps on the intake manifold

(b) Connect the injection pipes to injection nozzle

Torque: 150 kg-cm (11 ft-lb, 15 Nm)

(c) Connect the injection pipes to injection pump

Torque: 150 kg-cm (11 ft-lb, 15 Nm)

(d) Secure the injection pipes with clamps and bolts

INSTALL INTAKE PIPE
(See step 3 on page EM-38)

START ENGINE AND CHECK FOR FUEL LEAKS
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FU-16 FUEL SYSTEM - Injection Nozzles (1 HD-T)

INJECTION NOZZLES (1HD-T)
REMOVAL OF INJECTION NOZZLES

@ Gasket —________ is Nozzle Leakage Pipe

Washer ——————————-

Nozzle Holder Ciamp —_@>
Injection Nozzle

@ O-Ring
@ Nozzle Seat ————__—_@

kg-cm (ft-lb, N-m)| : Specified torque

@ = Non-reusable part FU2B45

1. REMOVE INTAKE PIPE
(See step 6 on page EM-34)

2. DISCONNECT INJECTION PIPES

Loosen the union nuts of the six injection pipes from the six
Injection nozzles

FUZ752

3. REMOVE NOZZLE LEAKAGE PIPE

(a) Disconnect the fuel hose from the nozzle leakage pipe

(b) Remove the six hollow bolts, leakage pipe and twelve
gaskets
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FUEL SYSTEM - Injection Nozzles (1 HD-T)} FU-17

1 2 3 4 5 6
FU2774

é &

Good Faulty

FUI35S

ay aaN a é
Good Faulty Faulty Faulty

FLUIZaaS

4. REMOVE INJECTION NOZZLES

(a) Remove the bolt, washer, nozzle holder clamp, injec-
tion nozzle and seat

(b) Remove the O-ring from the injection nozzle

HINT Arrange the injection nozzles in correct order

TEST OF INJECTION NOZZLES

1. LEAKAGE TEST

While maintaining pressure at about 10-20 kg/cm*
(142-284 psi, 981-1,961 kPa) below No1 opening
pressure (adjust by tester handle), check that there Is no
dnpping for 10 seconds from the injection hole or around
the retaining nut

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

SPRAY PATTERN TEST

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

(b) Check the spray pattern during shuddering

If the spray pattern ts not correct during shuddering, the
nozzle must be clean or replaced
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FU-18 FUEL SYSTEM - Injection Nozzles (1 HD-T)

COMPONENTS

Adjusting Shim

No 1 Pressure |
No.1 Prespure Pin

Distance Piec

1

“|
t

Nozzle Assembly

ea

Nozzle Holder aeRetaining Nut S, i Pin a
[_ 350 (25. 34) | =

&- eer
i
i

i
i

; Nozzle Holder Body

i
j

|
-

#0-Ring

Adjusting Shim

Capsule Sub-Agsambly

kg-cm (ft-lb, N«m}| : Specified torque

@ Non-reusable part FU2880

DISASSEMBLY OF INJECTION NOZZLES

DISASSEMBLE INJECTION NOZZLES

(a) Remove the nozzle holder retaining nut

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

(b) Remove the nozzle sub-assembly and distance piece,
straight pins, No 1 pressure pin, No 1 pressure spring,
adjusting shim, capsule sub-assembly and adjusting
shim

CLEANING AND INSPECTION OF INJECTION
NOZZLES

1. NOZZLE CLEANING

(a) To wash the nozzies Use a wooden stick and brass
brush Wash them in clean diesel fuel

HINT Do not touch the nozzle mating surfaces with your
fingers

FUGRES:
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FUEL SYSTEM — Injection Nozzles (1 HD-T) FU-19

FUu274a

Fue74a

FUO562

One third of
tts fength

About 60 degrees

FU2771

Fu2?72

(b) Using a wooden stick, remove the carbon adhering to
the nozzle needle tip

(c) Using a brass brush, remove the carbon from the
exterior of the nozzle body (except lapped surface)

(d) Check the seat of the nozzle body for burns or
corrosion

(e) Check the nozzle needle tip for damage or corrosion

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

INSPECT NOZZLE ASSEMBLY

(a) Wash the nozzle in clean diesel fuel

HINT 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 tts length

(c) 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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FU-20 FUEL SYSTEM - Injection Nozzles (1 HD-T)

ASSEMBLY AND ADJUSTMENT OF
INJECTION NOZZLES
(Seepage FU-18)

FUZS02

SST ite
Fy2e98 FU2899

TL

SST

Oimension [2

SST

FU2a0d
FUZ500

1. ADJUST PRE-LIFT

NOTICE: Pre-lift adjustment requires great preci-
sion, so when performing this operation, make sure
everything is clean and that no foreign substances are
trapped.

(a) Install the SST to the dial indicator so that the
protrusion shown in the illustration is 20 mm
(0 079 In) or less

SST 09268-17010

(b) Set the dial indicator scale to 0 mm (0 In) on top of
SST or surface plate

SST 09268-17010

(c) Place the nozzle sub-assembly, distance piece,
straight pins and No1 pressure pin on the SST as
shown tn the illustration

SST 09268-17010

(d) Install SST holes to the straight pins and measure
dimension 77

SST 09268-17010

Dimension £2 (Reference): 4.70 mm (0.1850 in.)
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FUEL SYSTEM - Injection Nozzles (1 HD-T) FU-21

(e) Install SST to the dial indicator so that the protrusion
shown in the illustration is 70 mm (0 276 In) or less

SST 09268-17010

(f) Set the dial indicator scale to 0 mm (0 In) on top of
SST or surface plate

SST 09268-17010

FU2902

(g) Place the adjusting shim, the capsule sub-assembly
and straight pins on the nozzle holder body

Straight Pin
Capsule
Sub-Assembly

9 6 Nozzle Holder Body
Adjusting Sim

FU2857

(nh) Install SST holes to the straight pins and measure
dimension £1

SST 09268-17010

Dimension f1 (Reference): 4.79 mm (0.1886 in.)

FuU2903
FU2814-
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FU-22 FUEL SYSTEM - Injection Nozzles (1 HD-T)

(} Subtract the dimension £2 from the dimension £1

Preliftt 0.08 - 0.16 mm (0.0031 - 0.0039 in.)

If the pre-lift dimension ts not as specified, change the
adjusting shim on the top of the capsule sub-assembly

——

Leave a gap

FUZIOS
Fuzot3

Adjusting shim thickness mm (in.)

0.700 (0 0276) 1.310 (0 0516) 1520 (0 0598)
0750 (0.0295) 1.320 (0.0520) 1.530 (0.0602)
0 800 (0.0315) 1.330 (0 0524) 1 540 (0 0606)
0.850 (0 0335) 1.340 (0 0528} 1 550 (0 0610)
0.900 (0 0354) 1.350 (0.0531) 1.560 (0.0614)
0.950 (0.0374) 1.360 (0 0535) 1.570 (0.0618)
0975 (0.0384) 1.376 (0 0539) 1 580 (0 0622)
7,000 (0.0394) 1.386 (0 0543} 1590 (0 0626)
1.025 (0 0404) 1.390 (0.0547) 1.600 (0.0630)
1 050 (0.0413) 1.400 (0.0551 } 1.610 (0.0634)
1.075 (0 0423) 4 410 (0.0555) 1.620 (0 0638)
1100 (0 0433) 1 420 (0 0559) 1 630 (0.0641)
1.125 (0 0443) 1.430 (0 0563) 1.640 (0 0646)
1.160 (0 0463) 4.440 (0.0567} 1.650 (0 0650)
1.175 (0 0463) 4 450 (0.0574} 1 G60 (0 0654)
1 200 (0.0472) 4.480 (0 0575} + 670 (0 0857)
1.225 (0 0482) 1.470 (0.0579) 1.680 (0 0661)
1.260 (00492) 1 480 (0 0683) 1.699 (0 0665)
1.280 (G6 0504) 1 496 (0.0587} 1.700 (0 0669)
1280 (0.0508) 1.500 (0 0591) 1 750 (0 0689)
1300 (0 0512) 1.510 (0 0594) 1 800 (0 0709)

(7)
(5)

4 :
(6),

1)
FUISSZ

HINT _ If the shim ts made thicker, the pre-lift is decreased

CHECK NO.2 OPENING PRESSURE

(a) Loosen by one or two turns the plug screw of the
capsule sub-assembly with SST

SST 09268-17010
HINT When the plug screw ts loosened by one or two
turns, the pre-lift from installation in the nozzle holder be-
comes 0 mm (0 in}

(b) Assemble the following parts

(1) Nozzle holder body

(2) Adjusting shim selected in step 1 above

(8) Capsule sub-assembly in the condition from step
2 @)

(4) No pressure pin

(5) Distance piece

(8) Straight pins

(7) Nozzle sub-assembly

(8) Retaining nut

NOTICE: Do not assemble the No.1 pressure spring
and the adjusting shim for adjustment of the No.1
opening pressure.
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FUEL SYSTEM - Injection Nozzies (( HD-T) FU-23

14mm
Deep
Socket

aT

|

st

4
Faulty Good

FU2B7G

HINT Align the holes of the nozzle body, distance piece
and nozzle holder body

{c) Using a 14 mm deep socket wrench, torque the
retaining nut

Terque: 350 kg-cm (25 ft-lb, 34 N-m)

NOTICE: Over torquing could cause nozzle deforma-
tion and needle adhesion or other defects.

(cd) Install the injection nozzle to the injection nozzle hand
tester and bleed air from the union nut

CAUTION: Do not place your finger over the nozzle
injection hole.

{e) Pump the tester hancle a few times as fast as possible
to discharge the carbon from the injection hole

(f) Pump the tester handie slowly and observe the pres-
sure gauge

(g) Read the pressure gauge just as the injection pressure
begins to drop

No.2 opening pressure (Inspection pressure):
132-138 kg/em?
(1,877-1,963 psi, 12,945-13,533 kPa)

HINT Proper nozzie operation can be determined by a
swishing sound

If the opening pressure is not as specified, replace the
capsule sub-assembly

HINT The No 2 opening pressure Is already adjusted for
the new capsule sub-assembly

(hn) There should be no dripping after injection
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FU-24 FUEL SYSTEM - Injection Nozzles (1 HD-T)

FU2805

FUZ750

Fu2869

(1) After checking the No 2 opening pressure, remove the
capsule sub-assembly and tighten the plug screw with
SST

SST 09268-17010

Torque: 25 kg-cm (21 in.-Ib, 2.5 N-m)

ADJUST NO.1 OPENING PRESSURE

(a) Assemble the nozzle holder body, adjusting shim
selected in step 1, the capsule sub- assembly, adjust-
ing shim for adjustment of No1 opening pressure,
No1 pressure spring, No1 pressure pin, distance
piece, straight pins and the nozzle sub-assembly, and
finger tighten the retaining nut

HINT
* Align the holes of the nozzle body, distance piece and

nozzle holder body

* When the thickness of the originally used adjusting shim
is not known, use a shim 15 mm (0 59 in) thick instead

(b) Using a 14 mm deep socket wrench, torque the
retaining nut

Torque: 350 kg-cm (25 ft-lb, 34 N-m)

NOTICE: Over torquing could cause nozzle deforma-
tion and needle adhesion or other defects.

(c) Install the injection nozzle to the injection nozzle hand
tester and bleed air from the union nut

CAUTION: Do not place your finger over the nozzle
injection hole.
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FUEL SYSTEM - Injection Nozzles (4 HD-T} FU-25

FU2BRS

(da) Pump the tester handle slowly and observe the pres-
sure gauge

(e) Read the pressure gauge just as the injection pressure
begins to drop

No.1 opening pressure: 180-190 kg/cm’
(2,560-2,702 psi)
(17,652-18,633 kPa)

HINT Proper nozzie operation can be determined by a
swishing sound

lithe opening pressure is not as specified, disassemble the
nozzle and change the adjusting shim on the top of the
No 1 pressure spring

Good
FU?E73

Adjusting shim thickness mm (in)

0700 (0.0276) 1310 (G,0516) 1 820 (0 0598)
0.760 (0 0295) 1.320 (90,0520) 1 530 (0 0602)
0800 (60215) 1330 (0.0524) 1 540 (0.0606)
0 850 (0 0335) 1340 (0.0528) 1550 (0 0610)
0900 (0.0354) 1350 (G6 0531) 1560 (0 0614)
0960 (6 0374) 1 360 (0.0535) 1.670 (0 0618)
O975 (6 0284) 1370 (0.0539) 1.580 (0 0622)
1,000 (0.0294) 1380 (0 0543) 1590 (0 0626)
1025 (0.0404) 1390 (0 0547) 1 600 (0 0630)
1 050 (0 0413) 1.400 (0.0551) 1610 (0 0634)
1075 (0 0423) 1 410 (96,0555) 1 620 (0 0638)
1100 (0.0433) 1420 (0 0559) 1630 (00641)
1.128 (0.0443) 1 436 (00563) 1 640 (0 0646)
1.160 (0.0453) 1.440 (0.0567) 1.650 (0.0650)
1.175 (6 0463) 1 456 (6.0571) 1 G60 (0 0654)
1200 (0.0472) 1 460 (0.0575) + 670 (0 0657)

1.228 (0.0482) 1476 (90579) 1.680 (0 0661)
1.250 (0.0492) 1.480 (0.0583) 1690 (0.0665)
1 280 (6 0504) 1.490 (6.0587) 1 700 (0 0669)
1.290 (0.0508) 1 500 (0 0591) 1 750 (0 0689}

1 300 (0.0512) 1610 (0 0694) 1.800 (0 0709}

HINT
+ Varying the adjusting shim thickness by 001 mm

(0 0004 in} changes the injection pressure by about 15
kg/em® (21 psi, 147 kPa)

+ Only one adjusting shim should be used

(There should be no dripping after injection
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FU-26 FUEL SYSTEM - Injection Nozzles (1 HD-T)

INSTALLATION OF INJECTION NOZZLES
(See page FU-17)

1. INSTALL INJECTION NOZZLES

(a) Install a new O-ring to the injection nozzle

EMB502

(b) Install new nozzle seats into the injection nozzle hole
of the cylinder head

(c) Install the injection nozzles with the washer, nozzle
holder clamp and bolt

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

2. INSTALL NOZZLE LEAKAGE PIPE

(a) Install new gaskets and the leakage pipe with the
hollow bolts

Torque: 125 kg-cm (9 ft-lb, 12 N-m)

(b) Connect the fuel hose to the return pipe

3. CONNECT INJECTION PIPES

Connect the injection pipes to injection nozzle

Torque: 250 kg-cm (18 ft-lb, 25 N-m)

4. INSTALL INTAKE PIPE
(See step 3 on page EM-38)

5. START ENGINE AND CHECK FOR FUEL LEAKS
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FUEL SYSTEM - Injection Pump FU-27

INJECTION PUMP
REMOVAL OF INJECTION PUMP

Accelerator
Connecting Rod Water By-Pass

Hose

1P2 and 1HZ (M/T}
for Europa

Cylinder Block
Insulator

,

1 1PZ and 1H2 (HZJ70, 73, 75)
' Fuel Pipe
i}

q

Injection Pipa

1PZ and 1HZ
150 (11, 15)

1HD-T

Clamp

kg-cm {ft-lb, N-m)| : Specified torque

@ Non-reusable part FU27a2
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FU-28 FUEL SYSTEM — Injection Pump

1.

10.

11.

12.

13.

EMg623

14.

(w/ACSD)
DRAIN COOLANT (See page CO-5)

REMOVE TIMING BELT
(See steps 1 to 3 on pages EM-33 to 34)

REMOVE NO.2 CAMSHAFT TIMING PULLEY
(See step 5 on pages EM-34)

DISCONNECT ACCELERATOR CONNECTING ROD

(A/T)
DISCONNECT THROTTLE CABLE

(w/ A/C)
DISCONNECT A/C IDLE-UP VACUUM HOSE

(w/ ACSD)
DISCONNECT WATER BY-PASS HOSES FROM
THERMO WAX

DISCONNECT INJECTION PUMP CONNECTOR

DISCONNECT FUEL HOSES FROM INJECTION PUMP

(1HD-T)
DISCONNECT BOOST COMPENSATOR HOSE

(w/PCS)
DISCONNECT PCS VACUUM HOSE

(w/BACS)
DISCONNECT BACS VACUUM HOSE

REMOVE INJECTION PIPES
(See step 2 on page FU-9)

REMOVE INJECTION PUMP

(a) Using SST, remove the injection pump drive gear set
nut

SST 09330-00021

(b) Remove the bolt holding the injection purnp to pump
stay
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FUEL SYSTEM — Injection Pump FU-29

EM8782

(c) Before removing the injection pump, check if the
period lines are aligned

If not, place new matchmarks for reinstallation

(d) Remove the two nuts holding the injection pump to
the timing gear case

(e) Using SST, remove the injection pump

SST 09213-60017 (09213-00020, 09213-00030,
09213-00060) and 09950-20017

NOTICE:
* Tighten the two bolts more than 8 mm (0.31 in.).

+ Set SST so that it is balanced.

* Do not hold or carry the injection pump by the
adjusting lever.

+ Do not put the injection pump (with HAC, or for the
1 HD-T) at an angle more than 45° from the horizon-
tal.

(f) Remove the cylinder block insulator (1 PZ and 1 HZ
(M/T) for Europe)

(g) Remove the O-ring from the injection pump
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FU-30 FUEL SYSTEM - Injection Pump

COMPONENTS

1PZ (w/o HAC) and 1HZ (w/o HAC) 1PZ (w/ HAC) and 1HzZ (w/ HAC)

230 (17, 23)
Pnematic

oy Bellows
Cy

TH Fuel Outlet Pipe Cover
Rubber

Adjusting Cap
PnematicLever
Bellows

S22 Maximum Speed 3 ShimLever SOSA Adjusting Screw &. eI
set KS) Full- Load Push Rod

Ls) Set Screw ush RoSpring cae oP Pnematic
9 | Bellows

@ Gasket Gasket
L

=

Connecting Pin
Spring

@ Gasket

N Cover
NU?

AD “gp Dash Pot
Idle Speed wy ne
Adjusting
Screw Lever Control Lever

Governor Cover @ Gasket Control Support Pin Ss,
@ Gasket Spring @ Gasket ——— *e

1HD-T

Diaphragm Cover

PCS Actuator
No 1 PCS Lever

Clip

ts Sj

a Guide Bushing
Washer if Com»)

ing ; A

Diaphragm

e-_ Spring

shim _ AS
P< No 2 Overflow Screw

@ Gasket

Fuel Outlet Pipe

we
r

@O0-R:
No 2 PCS Lever

i ; CoverSpring 4 S a Dash Pot
| K ; Gasket

Connecting Pin

@ Gasket Control Lever
Support Pinkg-cm (ft-lb, Nem}| : Specified torque

Gasket FU2890 FUZ654® Non-reusable part Fu2891
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FUEL SYSTEM - Injection Pump FU-31

COMPONENTS (Cont'd)

¢0-Ring Damper Spring

Speed Contral
{j) Gasket Spring

Washer

#0-Ring >Ne <. Fuel Inlet @)

Pipe .

Regulator wa Spring Seat
Valve Qa” Adjusting Lever Shaft

@ Gasket

Fuel Inlet
Hollow Screw

@ Gasket—Q
)

oO

—@

# O-Ring {w/ACSD)
Idle-Up Lever

Pickup Sensor

# Oil Seal
Pump Body

@0-Ring
(w/ACSD)
Thermo Wax

kg-em (ft-lb, N-«m)] : Specified torque

@ = Non-reusable part Fu2773
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FU-32 FUEL SYSTEM — Injection Pump

COMPONENTS (Cont'd)

Bearing
Stop i

yy — Sleeve Plug
Governor Sleeve

Flyweight oa

No.1 Flyweight 7 eoneg Retainer
Washer

E-Ring Distributive
Fs Head Plug

Governor Shaft oan hvweight G- Fuel Cut @ Gasket
@0-Ring Solenoid Distributive

Flyweight @— ¢ O-Ring Head Plug Bolt
Holder 2 Spri

Governor Gear Z pring
Adjusting Washer Lead Wire Valve

3) Lever Support @0-RingSpring Same —Eil

wor GY
Plunger Spring Shim \\ one Valve

Ss Holder
Plunger Spring Ce Sonn” Seat

Spill Ring ier, ValveUpper Plunger Plate ! # Gasket
@0-Ring I

Le

Pump Plunger Plunger Spring 7Gude Drive Shaft

SOY Upper Spring Seat 4
Distributive Head 2 |

Drive Shaft Washer @ |
Lower Spring Seat F JLower Plunger Plate eed Pump Cover os

Pn, Ue <Bai Fuel Pump Liner ¢ ti a“ “Face Camplate
ie Rubber ~2 A oe Gear

a ean
Fuel Pump Rotor

: rR oller Ring @
|
|
|
—_ Coupling Spring
-a {| Savon@ Gasket ce and Washer

Timer Spring 1h:
Timer Adjusting Screw Stopper Pin

Slide Pin

a“

Timer
Sub-Piston

Timer Piston ge
@0-Ring

@ = Non-reusabie part LH Timer Cover
FUZT37
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FUEL SYSTEM - Injection Pump FU-33

Hexagon
Wrench

FUZBSS

Fu2833

5mm
Hexagon
Wrench FU2832.

DISASSEMBLY OF INJECTION PUMP
(See pages FU-30, 31 and 32)

MOUNT PUMP ASSEMBLY TO SST (STAND)

SST 09241 -76022 and 09245-54010

REMOVE SET KEY OF DRIVE PULLEY FROM DRIVE
SHAFT

(wi A/C)
REMOVE IDLE-UP ACTUATOR

REMOVE TWO FUEL PIPES

Place the matchmarks on the fuel inlet pipe and governor
cover

(wi ACSD)
REMOVE IDLE-UP LEVER

Using a 5 mm hexagon wrench, remove the three bolts and
idile-up lever

(w/ ACSD)
REMOVE THERMO WAX

(a) Using a screwdriver, turn the cold starting lever coun-
terclockwise approx 20°

(b) Put a metal plate (hickness of 35-75 mm)
(0 138-0 295 in} between the cold starting lever
and thermo wax plunger

(c) Using a 5 mm hexagon wrench, remove the two bolts,
thermo wax and O-ring
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FU-34 FUEL SYSTEM - Injection Pump

FU2B855

Hexagon
Wrench

FU2857

Fuze5s

FU2859

FU2826

7.

10.

(w/ PCS)

REMOVE PCS ACTUATOR

(a) Remove the PCS adjusting screw

(b) Remove the clip

(c) Using a 5 mm hexagon wrench, remove the two bolts
and PCS actuator assembly

(w/ PCS)
REMOVE NO.1 PCS LEVER

Remove the nut and No 1 PCS lever

(w/ Dash Pot)
REMOVE DASH POT

Remove the dash pot and gasket

REMOVE FUEL CUT SOLENOID

(a) Disconnect the lead wire connector from the bracket

(b) Disconnect the dust cover from the fuel cut solenoid

(c) Remove the nut, lead wire and dust cover
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FUEL SYSTEM - Injection Pump FU-35

Fu2707

FU2853

5mm
Hexagon

Fuzdat

(d) Remove the fuel cut solenoid, O-ring, spring, valve,
strainer and wave washer

11. (w/TACHOMETER)
REMOVE PICKUP SENSOR

Remove the pickup sensor and O-ring

12. REMOVE ADJUSTING LEVER

(a) Place the matchmarks on adjusting lever and shaft

(b) Remove the nut, return spring guide, adjusting lever
and return spring

13. REMOVE GOVERNOR COVER

(a) (w/HACand 1HD-T)
Remove the idle speed adjusting screw

(b) Using a 5mm hexagon wrench, remove the four bolts
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FU-36 FUEL SYSTEM — Injection Pump

Fu2292

FU2268

FU21S7

Hexagon
Wrench

FU2662

14.

15.

(c) Disconnect the speed control spring from the spring
seat, and remove the spring seat, damper spring,
speed control spring, the governor cover and adjust-
ing lever shaft assembly and gasket

REMOVE GOVERNOR ADJUSTING LEVER SHAFT
FROM GOVERNOR COVER

Remove the following parts from the governor cover

(1) Adjusting lever shaft, O-ring and washer
assembly

(2) O-ring

(3) Washer

(1PZ(w/HAC) and1HZ(w/HAC))
DISASSEMBLE HIGH ALTITUDE COMPENSATOR

Remove lever control spring

Remove the bolt, gasket and lever control spring

Remove pneumatic bellows

(a) Using a 5 mm hexagon wrench, remove the four bolts
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FUEL SYSTEM - Injection Purp FU-37

(b) Remove the following parts

(1) Pneumatic bellows cover

(2) Gasket

(3) Shims

NOTICE: Note the number of the shims.

(4) Pneumatic bellows

(5) Two rubber caps

(6) Push rod

(7) Pneumatic bellows spring

Fuzso5

Cc. Remove control lever

(a) Using a 4 mm hexagon wrench, remove the two bolts
and gaskets

Hexagon
Wrench

(b) Using a smail screwdriver, push out the support pin
and remove the control lever

(c) Using needle nose pliers, remove the connecting pin

NOTICE: Be careful not to damage the connecting.
Tape the tip of the pliers.

F298
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FU-38 FUEL SYSTEM - Injection Pump

16. (1HD-T)
DISASSEMBLE BOOST COMPENSATOR

A. Remove lever control spring

Remove the bolt, gasket and lever control spring

FU2785.

B. Remove boost compensator diaphragm

(a) Using a 5 mm hexagon wrench, remove the four bolts

(b) Remove the following paris

(1) Diaphragm cover

(2) Diaphragm

(3) Spring

(4) Boost compensator shim

C. Remove guide bushing

D. Remove control lever

(a) Using a 4 mm hexagon wrench, remove the two bolts
and gaskets

4mm
Hexagon
Wrench

Fut 32
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FUEL SYSTEM - Injection Pump FU-39

(b) Using a smail screwdriver, push out the support pin
and remove the control lever

(c) Using needie nose pliers, remove the connecting pin

NOTICE: Be careful not to damage the connecting
pin. Tape the tip of the pliers.

E. Remove Slo2 PCS lever

Remove the following pars from the the governor cover

(1) No 2 lever, O-ring and washer assembly

(2) O-ring

(3) Washer

F. Remove No.2 overflow screw

Remove the cover and No 2 overflow screw

FUDBR:

17. CHECK FLYWEIGHT HOLDER THRUST CLEARANCE
(See step 20 on page FU-58)

Thrust clearance: 0.15-0.35 mm
(9.0059-0.0138 in.)
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FU-40 FUEL SYSTEM - Injection Pump

5mm
Hexagon
Wrench

Fu2z825

SST

FU2798

18. REMOVE GOVERNOR SHAFT AND FLYWEIGHT

19.

20.

HOLDER

(a) Remove the governor shaft lock nut by turning tt
clockwise

NOTICE: The governor shaft and lock nut have LH
threads.

(b) Using a 5 mm hexagon wrench, remove the governor
shaft clockwise, and remove the following part

(1) Flyweight holder assembly

(2) No1 flyweight washer

(3) Governor gear adjusting washer

HINT Be careful not to drop the two washers into the
pump housing

(c) Remove the following parts from the flyweight holder

(1) Govemor sleeve

(2) No2 flyweight washer

(3) Four flyweights

REMOVE INJECTION PUMP STAY

Using a 5 mm hexagon wrench, remove the three bolts and
stay

REMOVE DISTRIBUTIVE HEAD PLUG

Using SST, remove the distributive head plug

SST 09260-54012 (09262-54010)
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FUEL SYSTEM - Injection Pump FU-41

Fuz7es

FU2734

Hexagon

FU2700

21. REMOVE DELIVERY VALVE HOLDERS

(a) Using SST, remove the delivery valve holders, springs
and spring seats

SST 09260-5401 2 (09269-54020)

(b) Remove the delivery valves and gaskets

NOTICE: Do not touch the sliding surfaces of the
delivery valve with your hand.

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

22. REMOVE DISTRIBUTIVE HEAD

(a) Using a 5 mm hexagon wrench, remove the four bolts

Donated by Andrew Schauer. cruisercult.com



FU-42 FUEL SYSTEM - Injection Pump

FU2664

FU2828

FU2803

(b) Remove the distributive head and following parts

1) Two lever support springs

2) Two plunger spring guides

) Two plunger spring shims

4) Two upper spring seats

5) Two plunger springs

(e
)

(
(
(
(
(

23. REMOVE PUMP PLUNGER

24.

25.

Using SST, remove the pump plunger and plunger adjust-
ing shim together with the following parts

(1) Spill ring

(2) Lower spring seat

(3) Upper plunger plate

(4) Lower plunger plate

SST 09260-54012 (09269-54030)

NOTICE: Do not touch the sliding surfaces of the
pump plunger with your hand.

REMOVE GOVERNOR LINK

Using SST, remove the two support bolts, gaskets and
governor link

SST 09260-54012 (09269-54040)

REMOVE FACE CAMPLATE AND COUPLING

Remove the face camplate, spring and coupling
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FUEL SYSTEM - Injection Pump FU-43

26. REMOVE ROLLER RING AND DRIVE SHAFT

(a) Remove the timer clip and stopper pin

FU2835

(b) Push the slide pin toward inside

(c) (PZ)
Push the drive shaft, and remove the roller ring, three
rollers and shims assembly

(1 HZ and 1HD-T)
Push the drive shaft, and remove the roller ring, four
rollers and shims assembly

NOTICE:
+ Be careful not to drop the rollers.

+ Do not alter the position or assembly of the rollers.

tPZ

Fuzsot

FURFES
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FU-44 FUEL SYSTEM — Injection Pump

FU2795

Joint
RubberDrive

Gear

FU2290

5 mm
Hexagon
Wrench

Fiu2264

FU2885

5mm
Hexagon
Wrench

oma

Fu2161

(d) Remove the drive shaft, governor drive gear, two joint
rubbers assembly, set key and drive shaft washer

(e) Remove the drive gear and two Joint rubbers from the
drive shaft

27. REMOVE TIMER

(a) Using a 5 mm hexagon wrench, remove the four bolts

(b) Remove the following parts:

(1) LH tmer cover, timer adjusting screw and nut
assembly

(2) Spring

(3) O-ring

(4) RH timer cover

(5) O-ring

(6) Piston

(7) Sub-piston

(c) Remove the nut from the LH timer cover

(d) Using a 5 mm hexagon wrench, remove the timer
adjusting screw

(e) Remove the O-ring from the timer adjusting ring
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FUEL SYSTEM — Injection Pump FU-45

28. REMOVE FUEL FEED PUMP

(a) Remove the two screws

(b) Using a piece of wire, remove the feed pump cover

(c) Remove the feed pump rotor, four blades and liner

NOTICE:
* Be careful not to interchange the blade positions.
» Be careful not to damage the pump body.

29. REMOVE REGULATOR VALVE

Using SST, remove the regulator valve and two O-rings

SST 09260-54012 (09262-54020)

30. REMOVE FUEL INLET HOLLOW SCREW

Remove the hollow screw and gasket
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FU-46 FUEL SYSTEM - Injection Pump

FU2732

FUOT?5 FUOT?S

FUOT7? FUO176

38
Fuoi7e FUO179

2)
FUOT7S FUOT76

INSPECTION OF INJECTION PUMP
COMPONENTS

NOTICE: Do not touch the sliding surfaces of the
pump plunger and delivery valves.

INSPECT DELIVERY VALVES
(IPZandiHZ)

(a) Pull up the valve and close the hole at the valve seat
bottom end with your thumb
When the valve ts released, tt should sink down
quickly and stop at the position where the relief ring
closes the valve seat hole

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

(c) Remove your thumb from the valve seat hole
The valve should close completely by tts own weight

If operation is not as specified, replace the valve as a set

HINT 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 tesis

(1HD-T)

Pull up the valve When the valve ts released, tt should sink
down quickly
If operation is not as specified, replace the valve as a set

HINT 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 tests

Donated by Andrew Schauer. cruisercult.com



FUEL SYSTEM - Injection Pump FU-47

FUGTSO

FU2731

Squareness -—

EMOoga0

‘al
EMog01

2. INSPECT PUMP PLUNGER, SPILL RING AND
DISTRIBUTIVE HEAD

(a) 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 tts
own weight

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

If 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 tt moves smoothly without any play

INSPECT PLUNGER SPRINGS FOR SQUARENESS

Using a steel square, check the squareness of the plunger
springs

Maximum squareness: 2.0 mm (0.079 in.)

If squareness 1s greater than maximum, replace the springs

INSPECT SPRING LENGTH

Using vernier calipers, measure the free length of each
spring

Spring free length:
Delivery valve spring

1PZand1HZ 24.4 mm (0.961 in.)
1HD-T 19.1 mm (0.752 in.)

Plunger spring
1PZand1HZ 30.0 mm (1.181 in.)
1HD-T 31.2 mm (1.228 in.)

Coupling spring
1PZand1HZ 16.6 mm (0.654 in.)
1HD-T 15.5 mm (0.610 in.)

Pneumatic bellows spring (w/ HAC)
1PZand1HZ(w/ HAC)

35.0 mm (1.378 in.)
Boost compensator spring

1HD-T (Europe) 19.7 mm (0.776 in.)
1 HD-T (Others w/o BACS)

19.6 mm (0.772 in.)
1 HD-T (Others w/ BACS)

21.8 mm (0.858 in.)

If the free length is not as specified, replace the spring(s)
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FU-48 FUEL SYSEM — Injection Pump

FUO182 FU0TES

eg 9
Battery

FUGTad

FU2119

FUZS66

22 mm Socket
Wrench

FU2867

5. INSPECT ROLLER RING AND ROLLERS

Using a dial indicator, measure the roller height

Roller height variation: 0.02 mm (0.0008 in.)

If the variation is greater than specification, replace the
roller ring and roller as a set

INSPECT FUEL CUT SOLENOID

(a) Connect the solenoid valve body and terminal to the
battery terminals

(b) You should feel the click from the solenoid valve when
the battery power Is connected and disconnected

If the solenoid valve is not operating properly, replace It

INSPECT PICKUP SENSOR

Using an ohmmeter, measure the resistance between the
terminals

Resistance: 600-800 Q

If resistance is not as specified, replace the sensor

IF NECESSARY, REPLACE OIL SEAL

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

NOTICE: Be careful not to damage to the pump
body.

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

(c) Using a 22 mm socket wrench, tap in the oil seal until
tts surface is flush with the pump housing
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FUEL SYSTEM - Injection Pump FU-49

FU2634

a) Narrow
jad

FUgaS1

Fuo31!

ASSEMBLY OF INJECTION PUMP
(See pages FU-30, 31,32)

1. MOUNT PUMP BODY TO SST (STAND)

SST 09241 -76022 and 09245-54010

INSTALL FUEL INLET HOLLOW SCREW

Install a new gasket and the hollow screw

Torque: 375 kg-cm (27 ft-lb, 37 Nm)

INSTALL REGULATOR VALVE

(a) Install the two O-rings to the regulator valve

(b) Using SST, install the regulator valve

SST 09260-54012 (09262-54020)

Torque: 90 kg-cm (78 in.-lb, 8.8 Nm)

INSTALL FUEL FEED PUMP

(a) Install the liner, rotor and four blades

(b) Check that the liner and blades are facing in the
correct direction, as shown

(c) Check that the blades move smoothly

(d) Align the fuel outlet holes of the cover and liner

(e) Install the pump cover with the two screws

Torque: 25 kg-cm (22 in.-Ib, 2.5 Nm)

(f) Check that the rotor moves smoothly
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FU-50 FUEL SYSTEM - Injection Pump

FUdIS2

FUGIS3

FU2283

5 INSTALL DRIVE SHAFT

(a) Install the drive gear on the drive shaft as shown

(b) Install two new joint rubbers into the drive gear

(c) Position the key groove of the feed pump rotor
upward

(d) Install the set 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
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FUEL SYSTEM - Injection Purp FU-51

(a) Apply No 50 DENSO grease to the timer piston

8 6 INSTALL TIMER PISTON

(b) Install the sub-piston into the timer piston

FU2TSS

(c) Insert the timer piston into the pump housing

7. INSTALL ROLLER RING

(a) (PZ)
Install the side pin, three rollers and washers on the
roller ring as shown in the illustration

(1 HZ and 1HD-T}
Install the slide pin, four rollers and washers on the
roller ring

(c) Check that the roller is facing the flat surface of the
washer

(d) Install the roller ring into the pump housing

(e) Carefully install the slide pin into the sub-piston

FuU2733
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FU-52 FUEL SYSTEM -— Injection Pump

(e) Install the stopper pin and clip

FU2835

8. INSTALL TIMER SPRING

(a) Install a new O-ring to the timer adjusting screw

(bo) Using a 5 mm hexagon wrench, install the timer
adjusting screw to the LH timer cover and temporarily
install the nut

Hexagon

FUZ161

(c) Install the following parts

(1) New O-ring

(2) RH timer cover

(3) Timer spring

(4) New O-ring

(5) LH timer cover, timer adjusting screw and nut
assembly

Fu2726

(d) Using a 5 mm hexagon wrench, install the the four
bolts

5 mm
Hexagon
Wrench

Fu2264

9. PRESET TIMER ADJUSTING SCREW

(a) Using vernier calipers, measure the protrusion of the
adjusting screw from the timer cover

Protrusion: 7.5-8.0 mm (0.295-0.315 in.)

FUZ135
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FUEL SYSTEM - Injection Pump FU-53

5mm
Hexagon
Wrench

FU2253

FUOTSE

(b) Using a 5 mm hexagon wrench, adjust the protrusion
of the adjusting screw from the timer cover

10. 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) Upper plunger plate

(6) Lower plunger plate

(7) Pump plunger

HINT Do not assemble the plunger spring shims at this
time

(b) Using vernier calipers, measure clearance A indicated
in the illustration

(c) Determine the plunger spring shim size by using the
following formula and chart

IPZand 1HZ
New plunger spring shim thickness = 58-A

1HD-T
New plunger spring shim thickness = 51 -A

A Measured plunger position

Plunger spring shim selection chart for 1 PZ and 1 HZ
mm (in)

Measured Shim Measured Shim
Fu2796 FUOT8A clearance thickness clearance thickness

More than 43-45

630.209) | 9829) | @ieg—o1z7y | 1% 099)
50-52 40-42

{0 196-0 205} 08 (0031) (0157-0165) 18 (0071)
48-49 Less than

0.189 — 1.193) | 19 (9389) | ga iorsay | 2° (0079)
46-47

(0 181 0185} 12 (0047) ~ ~
Plunger spring shim selection chart for 1 HD-T

mm (in.)

Measured Shim Measured Shim
clearance thickness clearance thickness

More than 3.6 — 3.8
a6(o1siy | °% 920) | 9442 — 0.180) | 15 (0059)
43-45 33-35(0.169 — 0.177} 08 (0031) (0 130 —0.138) 1.8 (0 071}

41-42 Less than
(0.161 -0.165) | 19999) | 35 (o126) | 2° (0.078)

39-40

(0.154-0157) | 12 (047) - -
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FU-54 FUEL SYSTEM — Injection Pump

Face Camplate

Coupling

FU2B04

FuZG4?7

FU2368

11.

HINT
+ For a measurement between listed sizes, use the next

larger size Ex If thickness is 11 mm (0043 in) by
calculation, use a 12 mm (0 047 in) shim

* Select two shims which have the same thickness

([PZonly)

ADJUST PLUNGER ADJUSTING SHIM

(a) Install the coupling and face camplate

HINT Do not assemble the coupling spring

(b) Clean the plunger adjusting shim and contacting
surface area

(c) Align the pin groove of the pump plunger with the
face camplate pin

(d) Using SST, install the used plunger adjusting shim
and pump plunger

SST 09260-54012 (09269-54030)

(e) Install the distributive head with the four bolts

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

NOTICE: Be careful not to damage the pump
plunger.

(f) Using vernier calipers, measure dimension B indicated
in the illustration
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FUEL SYSTEM - Injection Pump FU-55

(g) Determine the plunger adjusting shim size by using
the following formula and chart

New adjusting shim thickness = T + (B - 33)
T Thickness of used shim
B Measured plunger position

Plunger adjusting shim selection chart

Measured clearance mm

23/24)/25/26),27|28/29(30/31|] 32-34 |35)36/3.7|38)/39)40|41/42)43/44

198 2.1)22/23/24/25)]26|27|/28|/29)29
29 193 22/23/24/25|26/2.7/28)29/29

21 19/19 23|24/25/26/27|28/29]29

E E 22 19/1.9]20 24)25/26(/27/28/]29)|29
5 23 19/19] 20) 21 25/26/27/28|29|29

3 24 19/)19]20/21 | 22 26/2.7/28)29]29

3 25 19,19)]20121)22) 23 27|28/29|29

z 26 19/19]20)21)22/)23)24 28/29/29
27 19]19/20)21])22|23|24/25 29|29

28/4.9/19)20/21 | 22/23|24/25 | 26 29

29/19)20/21/22)23/24)25/26|27

Plunger adjusting 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29
mm (in) | (2078)] (0078)| (0.083)] (0.087}| (0 091)] (0.094)| (0.098) (0.102)| (0 106)] (0110)| (0114)

EXAMPLE: The 2.4 mm (0.094 in.) shim is installed
and measured clearance is 3.7 mm (0.146 in.). Replace
the 2.4 mm (0.094 in.) shim with a 2.8 mm (0.110 in.)
shim.

(h) Install a new plunger adjusting shim and recheck
dimension B

Dimension B: 3.2-3.4 mm (0.126-0.134 in.)

FUO204

(1) Remove the distributive head

()) Using SST, remove the following parts

(1) Pump plunger

(2) Plunger adjusting shim

(3) Face camplate

SST 09260-5401 2 (09269-54030)

FU28a5 FUZ850
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FU-56 FUEL SYSTEM - Injection Pump

FU2266

FU2827

FUQ207

12. (1 HZand 1HD-T)

13.

14.

15.

INSTALL COUPLING

INSTALL FACE CAM PLATE

(a) Face the drive shaft with the key groove facing
upward

(b) Install the coupling spring and camplate with the
camplate pin facing the governor cover side

INSTALL GOVERNOR LINK

(a) Using SST, install the governor link with two new
gaskets and the two support bolts

Torque: 140 kg-cm (10 ft-lb, 14 Nem)

SST 09260-54012 (09269-54040)

(b) Check that the governor link moves smoothly

INSTALL PUMP PLUNGER

(a) (1PZ)
Place the previously used plunger adjusting shim on
center of the camplate

(1 HZ and 1HD-T)
Place the previously used plunger adjusting shim on

the center of the camplate

NOTICE: Do not apply grease to the shim.
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FUEL SYSTEM - Injection Pump FU-57

( 1 ) Fuz729

Pin

Fu0210 FUG211

Hexagon
Wrench \

FU2700

16.

(b) Install the following parts to the pump plunger

(1) Lower plunger plate

(2) Upper plunger plate

(3) Lower spring seat

(4) Spill ring

HINT Face the spill ring with the hole facing the lower
spring seat

(c) Align the pin groove of the plunger with the pin of the
face camplate

(d) Align the ball pin of the governor link with the pin hole
of the spill ring

(e) Using SST, install the pump plunger and two plunger
springs

SST 09260-5401 2 (09269-54030)

INSTALL DISTRIBUTIVE HEAD

(a) Apply No 50 DENSO grease to the following parts
and install them to the distributive head

(1) Two plunger spring guides

(2) Two new selected plunger spring shims

(3) Two upper spring seats

(4) Two lever support springs

(5) New O-ring

w
m

 
Ee

(b) Install the distributive head

NOTICE: Be careful not to damage the pump
plunger.

(c) Using 5 mm hexagon wrench, install the four bolts

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

HINT Use the bolt which is 45 mm (177 in) tn length
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FUEL SYSTEM - Injection Pump

FUZT63

FU2825

FU2811

FURIS6

17.

18.

19.

20.

INSTALL DELIVERY VALVE HOLDERS

(a) Install new gaskets and the valves into the distribu-
tive head

(b) Install the spring seats and springs into the delivery
valve holders

(c) Using SST, install the delivery valve holders

SST 09260-54012 (09269-54020)
Torque:

1PZ and 1HZ 500 kg-cm (36 ft-lb, 49 IMm)
1HD-T 550 kg-cm (40 ft-lb, 54 Nm)

(IPZonly)

INSTALL DISTRIBUTIVE HEAD PLUG

(a) Install a new O-ring to the head plug

(b) Using SST, install the head plug

SST 09260-5401 2 (09262-54010)

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

INSTALL GOVERNOR SHAFT AND FLYWEIGHT
HOLDER

(a) Install the following parts to the flyweight holder

(1) Four flyweight

(2) No2 flyweight washer

(3) Governor sleeve

HINT Replace the four flyweights as a set

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

(c) Place the flyweight holder assembly (1) in position,
and install the No 1 flyweight washer (2) and gover-
nor gear adjusting washer (3) between the flyweight
holder and pump housing

(d) Install the governor shaft through the governor gear
adjusting washer, No1 flyweight washer and fly-
weight holder assembly

(e) Using a 5 mm hexagon wrench, turn the governor
shaft counterclockwise

CHECK FLYWEIGHT HOLDER THRUST CLEARANCE

Using a thickness gauge, measure the thrust clearance
between the housing pin and flyweight holder

Thrust clearance: 0.15-0.35 mm
(0.0059-0.0138 in.)
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FUEL SYSTEM -— Injection Pump FU-59

Adjusting
Washer

FU2730

FU2810

5mm
Hexagon
Wrench

FUZB12

FU2165

FU21 58.

21.

If the thrust clearance is not as specified, adjust with a
governor gear adjusting washer

Governor gear adjusting washer thickness:
1.05 mm (0.0413 in.)
1.25 mm (0.0492 in.)
1.45 mm (0.0571 in.)
1.65 mm (0.0650 in.)
1.85 mm (0.0728 in.)

ADJUST PROTRUSION OF GOVERNOR SHAFT

(a) Using vernier calipers, measure the protrusion of the
governor shaft

Protrusion: 0.5-2.0 mm (0.020-0.079 in.)

If the protrusion is not as specified, adjust by turning the
governor shaft

(b) Install and tighten the nut while holding the governor
shaft with a 5 mm hexagon wrench

22. (1 PZ (w/ HAC) and 1 HZ (w/ HAC))
ASSEMBLE HIGH ALTITUDE COMPENSATOR

Install control lever

(a) Insert the connecting pin into governor cover

(b) Using a small screwdriver, install the control lever with
the support pin
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FU-60 FUEL SYSTEM - Injection Purp

Fu2732

FLU2R81

aa

FU2860

FU28I3

23.

(c) Using a 4 mm hexagon wrench, install two new
gaskets and the two bolts

(1HD-T)
ASSEMBLE BOOST COMPENSATOR

Install No.2 overflow screw

Install the No 2 overflow screw and cover

Install No.2 PCS lever

Install the following parts to the governor cover:

(1) Plate washer

(2) O-ring

(8) No 2 lever, O-ring and washer assembly

Install control lever

(a) Insert the connecting pin into governor cover

(b) Using a small screwdriver, install the control lever with
the support pin
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FUEL SYSTEM - Injection Pump FU-61

Hexagon
Wrench

FU2132

FU2268

5 mm Hexagon Wrench

FU2238

FU2727

24.

25.

26.

(c) Using a 4 mm hexagon wrench, install two new
gaskets and the two bolts

INSTALL ADJUSTING LEVER SHAFT TO GOVERNOR
SHAFT

Install the following parts to the governor cover

(1) Plate washer

(2) New O-ring

(3) Adjusting lever shaft, O-ring and plate washer
assembly

INSTALL GOVERNOR COVER

(a) Install the speed control spring to the adjusting shaft

(b) Install a new gasket to the groove of the governor
cover

(c) Install the damper spring and spring seat, and connect
the speed control spring to the spring seat

(d) Using a 5 mm hexagon wrench, install the governor
cover with the four bolts

Torque 85 kg-cm (74 In -lb, 83 Nm)

HINT Use the bolt which is 35 mm (1 38 In} In length

(e) (w/ HACand 1HD-T)
Install the idle speed adjusting screw

INSTALL ADJUSTING LEVER

(a) Place the return spring on the governor cover
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FU-62 FUEL SYSTEM - Injection Pump

(b) Hook the return spring to the adjusting lever, and turn
and place the adjusting lever on the governor shaft

(c) Align the lines of the adjusting lever shaft and adjust-
Ing lever

Fuz?751
FU2831

(d) Install the adjusting lever with the spring guide and
nut

FU2853

27. (w/TACHOMETER)

INSTALL PICKUP SENSOR

(a) Install a new O-ring and pickup sensor

(b) Connect the two lead wires to the connector

Torque: 210 kg-cm (15 ft-lb, 21 Nm)

FU2787
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FUEL SYSTEM — Injection Pump FU-63

Fu2at&

FU2914

28. (1HZand1HD-Tonly)
ADJUST PLUNGER PRE-STROKE

(a) Install SST to the fuel cut solenoid installation screw
section

SST 09275-17010

(b) Set the dial indicator so that the tip of the dial
indicator push rod touches the upper surface of the
plunger

(c) Rotate the drive shaft, set the plunger to BDC and set
the scale on the dial indicator to 0 mm (0 in)

(d) Apply a few drops of light oil (diesel fuel) to the top
surface of the plunger, and when 01 kg/cm? (1 4 psi,
49 kPa) of air is applied to SST, bubbles appear on the
upper surface of the plunger

SST 09275-17010

(e) Slowly rotate the drive shaft in the pump rotation
direction (clockwise) and read the dial indicator when
the bubbles on the top of the plunger disappear

Pre-stroke: 0.15-0.25 mm (0.0059- 0.0098 in.)

If the pre-stroke is not as specified, replace the plunger
adjusting shim under the plunger with a different sized
shim

Adjusting thim thickness mm {in }

1.90 (0 0748) 2.35 (0.0925) 2.80 (01102)
1.95 (0.0768) 2 40 (0.0945) 285 (0 1122)
2:00 (0 0787) 2.45 (0.0965) 2.90 (0.1142)

2.05 (0 0807) 2.50 (0.0984) 2.94 (0.1157)

2.10 (0 0827) 255 (0 1004) 2.99 (0.1177)

215 (0 0846) 2 60 (0.1024) 3.04 (0.1197)

2.20 (0.0866) 2.65 (0 1043) 309 (0.1216)

2 25 (0.0886) 2.70 (0 1063) 3 14 (0.1236)
230 (0 0906) 2.75 (0.1083) 319 (0.1256)

HINT If the shim ts made thicker, the pre-stroke is
decreased

(f) After completing the pre-stroke adjustment, check
that dimension B ts within specifications

Dimension B: 2.8-3.2 mm (0.110-0.126 in.)

If dimension B Is not within the specification, replace the
distributor head
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FU-64 FUEL SYSTEM - Injection Pump

29. (1HZand 1HD-T)

INSTALL DISTRIBUTIVE HEAD PLUG

(a) Install a new O-ring to the head plug

(b) Using SST, install the head plug

SST 09260-5401 2 (09262-54010)
Torque: 1HZ 700 kg-cm (51 ft-lb, 69 Nm)

1HD-T 960 kg-cm (65 ft-lb, 88 Nm)

30. (1 PZ (w/ HAC) and 1 HZ (w/ HAC))
ASSEMBLE HIGH ALTITUDE COMPENSATOR

A. Install pneumatic bellows

(a) Insert 3-4 cc (0 18-0 24 cu in) of engine oil into
the bushing hole

Fuze

(b) Place the following parts on the governor cover:

(1) Pneumatic bellows spring

(2) Push rod

FURIBT

Prematic (c) Install the following parts to the pneumatic bellows
TP) > — Bellows cover:
a Cover (1) Pneumatic bellows

{3} © 2} (2) Two rubber caps—€— (8) Pneumatic bellows and two rubber caps assem-
bly

©) (4) Shims

Fu2195

(qd) Install a new gasket and the pneumatic bellows and
bellows cover assembly to the governor cover

(e) Using a 5mm hexagom wrench, install the four bolts

5mm
Hexagon
Wrench

Fis2882
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FUEL SYSTEM — Injection Pump FU-65

B. Install lever control spring

bolt

FU2IS?

31. (1HD-T)
ASSEMBLE BOOST COMPENSATOR

a)
Guide Bushing} A. Install guide bushing

as shown In the illustration

Dimension "A":

AZ807

B. Install boost compensator diaphragm

(a) Adjust boost compensator shim

"B" as shown itn the illustration

Dimension "B":

AZa0G
install the correct shim

Adjusting shim thickness:

mm (0.
mm (0.
mm (0.
mm (0.

(0.
mm (0.
mm (0.
mm (0.
mm (0.
mm (0.W

R 
war

m 
w

W
 F

w
 

~
1

 
o

w

Donated by Andrew Schauer. cruisercult.com

059
067
075
083
090
098
106
114
122
130

Europe 19.2-19.3 mm (0.755- 0.760 in.)
Others 18.6-18.7 mm (0.732- 0.736 in.)

(1) Place the shim on the guide bushing

(2) Using vernier calipers, measure the dimension

Europe 4.8-5.0 mm (0.189-0.197 in.)
Others 6.0-6.2 mm (0.236-0.244 in.)

If the dimension is not within specification, select and

1 mm (0.043 in.)
mm (0.051 in.)

in.)
in.)
in.)
in.)
in.)
in.)
in.)
in.)
in.)
in.)

Install the lever control spring with a new gasket and the

Install and adjust the guide bushing to the dimension "A"



FU-66 FUEL SYSTEM - Injection Pump

Matchmarks

Shim

FU2735
87200

FU2888

Matchmarks

(b) Adjust the installation direction of boost compensator

(d)
(€)

(f)

diaphragm

(1) Install the shim and diaphragm

HINT Do not assemble the spring

(2) While pushing on the diaphragm, measure dimen-
sion "X" with vernier calipers as shown

Dimension "X": 6.9-7.1 mm
(0.272-0.280 in.)

HINT Measure at the center of the hole

(83) Place matchmarks on the diaphragm and gover-
nor cover

(4) Remove the diaphragm

Insert 1 5-2 5 cc (0 09-0 15 cu in) of engine oll
into the bushing hole

Install spring, shim and diaphragm

Align the matchmarks on the diaphragm and governor
cover

Using a 5 mm hexagon wrench, install the four bolts
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FUEL SYSTEM - Injection Pump FU-67

C. Install lever control spring

Install the lever control spring with a new gasket and the
bolt

FU2765-

32. INSTALL FUEL CUT SOLENOID

(a) Install a new O-ring on the fuel cut solenoid

(b) Install the strainer, valve, spring, a new gasket and the
fuel cut solenoid

Torque: 225 kg-cm (16 ft-lb, 22 Nm)

Fu2130

(c) Install the lead wire to the fuel cut solenoid with the
nut

(d) Install the dust cover to the fuel cut solenoid

(e) Install the lead wire connector to bracket

Fu2826

33. (w/ Dash Pot)
INSTALL DASH POT

Install the dash pot and gasket

FU2859

34. (w/ PCS)
INSTALL NO.1 PCS LEVER

(a) Align the lines of the levers
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FU-68 FUEL SYSTEM - Injection Pump

(b) Install the nut

35. (w/ PCS)
INSTALL PCS ACTUATOR

{a} Using a 5 mm hexagon wrench, install the PCS
actuator assembly with the two bolts

(b) Install the clip

(c) Install the PCS adjusting screw

36. (w/ACSD)
INSTALL THERMO WAX

(a) Using a screwdriver, turn the cold starting lever coun-
terclockwise approx 20°

(b) Put a metal plate (thickness of 35-75 mm
(0 138-0 295 in}) between the cold starting lever
and thermo wax plunger

(c) Install a new O-ring and the thermo wax with the two
bolts

5 mm
Hexagon
Wrench Fu2832
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FUEL SYSTEM - Injection Purp FU-69

5mm
Hexagon
Wrench

Fu2g56

1PZ (w/o HAC) and 1HZ (w/o HAC}

FU2TS?
FURTEB

37.

41.

(wi ACSD)
INSTALL IDLE-UP LEVER

Using a 5 mr hexagon wrench, install the idle-up lever
with the three bolts

(wi AIC)
INSTALL IDLE-UP ACTUATOR

REMOVE INJECTION PUMP FROM SST (STAND)

SST 09241 -76022 and 09245-54010

PERFORM 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

(c} Apply 05 kg/cm® (7 psi, 49 kPa) of pressure and
confirm that there are no leaks

(d) Next check that there are no leaks with 50 kg/cm?
(71 psi, 490 kPa} of pressure applied

INSTALL SET KEY OF INJECTION PUMP DRIVE
PULLEY ON DRIVE SHAFT
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FU-70 FUEL SYSTEM — Injection Pump

Fu27S2 FuU2783

ADJUSTMENT OF INJECTION PUMP

1 PRETEST CHECK AND PREPARATION

(a) The specifications for test nozzle and nozzle holders
are as follows

Test nozzle: DNi2SD12 (NIPPONDENSO)

Test nozzle 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} Mount the injection pump body on the pump tester

HINT Place a mark on the key groove portion of the
coupling

(e) Install an injection pipe with the following specifica-
tons

Outer diameter: 6.0 mm (0.236 in.)
Inner diameter: 2.0 mm (0.079 in.)
Length: 840 mm (33.07 in.)
Minimum bending radius: 25 mm (0.98 in.) or more

(f) Remove the fuel inlet hollow screw

ig) Connect the fuel inlet pipe with an adapter
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FUEL SYSTEM - Injection Pump FU-71

Overflow (h) Install the overflow hose with the overflow screw
HINT Always use the overflow screw installed on the
pump to be adjusted

FUI882 FUI882

(1) Using a 5 mm hexagon wrench, remove the two bolts

Hexagon Wrench

and RH timer cover

Timer () Install the inner pressure gauge with the timer mea-
Measuring suring device
Device

Part No 95095-10220 and 95095-10231

(NIPPONDENSO)

HINT Bleed the air by the air bleed screw

(k) (1HD-T)

Connect SST (turbocharger pressure gauge) to the
boost compensator

Air Bleed
Screw

FU26S7

SST 09992-00241

1PZ

Nazzle Inner Fue!
Pressure Pressure.

ra Gauge Gauge
E Adjusting Valve

€> Fuel Filter

Measuring Fuel Feed
Cylinder Pump

1
1

-p—--} -

|
Fuel Tank

FU2721

1HZ

Nozal Inner Fuelozzle Pressure (5 Pressure
tél dl fla] Gauge Gauge

E{}{D) |/¢] |B} [4 a =£— Adjusting Valve
so 71

> Fuel Filter
|

Measuring Fuel FCylinder nani
I
i

pear]

Fuel Tank
FL2720
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FU-72 FUEL SYSTEM — Injection Pump

1HD-T Turbocharger Inner Fuel
Pressure Gauge Pressure Pressure
(SST) Gauge Gauge

© ©
Adjusting Valve

Fuel Filter

Measuring Fuel Feed
Cylinder Pump

Fuel Tank

FU2722,

(Il) (12 V type)
Apply approx 6 volts of DC power to the fuel cut
solenoid

(m) (24 V type)
Apply approx 12 volts of DC power to the fuel cut
solenoid

NOTICE:
+ When applying voltage to the solenoid, position the

battery as far away from the solenoid as possible so
that a spark does not occur.

Solen
oid

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

(n) The pressure for feeding fuel to the injection pump
should be 02 kg/cm? (28 psi, 20 kPa) The fuel
temperature for pump testing should be 40-45°C
(104-113°F)

Fuiddd FUIS73

(0) Install an angle gauge to the stand and set it to the
adjusting lever

(p) Secure the adjusting lever fully on the maximum
speed side
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FUEL SYSTEM - Injection Pump FU-73

1PZ

FU2740

FU2739

FUZT41

(q} Check the installation direction of the camplate as
follow

* (1PZ)
Disconnect the injection pipe from the position
marked "A" on the distributive head

* (1 HZ and 1HD-T)
Disconnect the Injection pipe from the position
marked "C" on the distributive head

+ Using SST, remove the delivery valve holder

SST 09260-54012 (09269-54020)

* Check that fuel is flowing out when the mark Is In
the position shown In the illustration

If not, it is improperly assembled

« Disassemble and change the camplate position
180° In the opposite direction

HINT At this time, disconnect the fuel cut solenoid wire
harness

+ Using SST, install the delivery valve holder

SST 09260-5401 2 (09269-54020)

* Connect the injection pipe

Donated by Andrew Schauer. cruisercult.com



FU-74 FUEL SYSTEM - Injection Purp

THZ and 1HD-T

Fuz7d2

() Bleed the air from the injection pipes

Fut718

(s) Race the injection pump for 5 minutes at 2,000 rpm

NOTICE: Check that there is no fuel leakage or ab-
normal noise.

Fuz673

HINT:
* 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

30 Seconds

Fuos36 FU2709
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FUEL SYSTEM - Injection Pump FU-75

90° or More

FU2T73

2. PRESET FULL LOAD INJECTION VOLUME

(a) Set the adjusting lever to maximum position

(6) (1PZ (w/ HAC) and 1 HZ (w/ HAC))
Apply 760 + 15 mmHg (2992 + 006 inHg,
1013 + 02 kPa) absolute pressure

(c) (1HD-T (w/o BACS))
Apply 081 kg/cm? (115 psi, 79 kPa) of pressure to
the boost compensator

(d) (1HD-T (w/ BACS))
Apply 129 kg/cm® (18 3 psi, 127 kPa) of pressure to
the boost compensator

(e) (1HD-T (w/ PCS))
Apply vacuum to the PCS actuator

(f) Measure the injection volume

No. of woe
Pump Injection volume

Item tom Mmeasunng ce (cu in)
P strokes

11 78-12.18
1PZ 1,200 200 (0.72 0.74)

11.80-12 20
1HZ 1,200 200 (0.72 0.74)

1HD-T 13.58- 14.18
(w/o Bacsy | 18° 200 (0 83-087)

1HD 13.14-13 74
(w/ BACS} 1,800 200 {0 80 - 0.84)

FU2182

Full load
Set Screw

FU2767

(g) Remove the collar seal as follows

* Hold the full load set screw, and release the collar
seal from the spot weld by turning the lock nut
counterclockwise by 90° or more

+ Using a screwdriver, remove the collar seal

(h) (w/ Wire Seal Type)
Cut off the wire seal

(1) Adjust by turning the full load set screw

HINT The injection volume will increase about 3 cc (0 18
cu in) with each 1/2 turn of the screw

Donated by Andrew Schauer. cruisercult.com



FUEL SYSTEM — Injection Pump

3. (w/o HIGH ALTITUDE)
05-20 PRE-SETTING OF LOAD SENSING TIMER

“em Using a 5 mm hexagon wrench, adjust the protrusion of the
governor shaft

Protrusion: 0.5-2.0 mm (0.020-0.079 in.)

' 5 mm Hexagon
\ Wrench 2317 FLO242

4. PRESET MAXIMUM SPEED

(a) Set the adjusting lever to maximum position

(b) (1 PZ (w/ HAC) and 1 HZ (w/ HAC))
Apply 760 + 15 mmHg (29 92 + 006 in Hg, 1013 +
02 kPa) absolute pressure

(c) (1HD-T (w/o BACS))
Apply 081 kg/cm® (115 psi, 79 kPa) of pressure to
the boost compensator

(d) (1HD-T (w/ BACS))
Apply 129 kg/cm? (18 3 psi, 1 27 kPa) of pressure to
the boost compensator

(e) (1HD-T (w/ PCS))
Apply vacuum to the PCS actuator

(f) Measure the injection volume

No of .
Pump . Injection volume

item tom measuring ce (cu in.)
Pt strokes .

40-60
1PZ 2,300 200 (0 24-037)

30-50
1HZ 2,300 200 (018-031)

Maximum Speed Adjusting Screw 32.0-50
1HD-T 2,200 200 (0.18 0.31)

(g) Cut off the seal wire

(h) Adjust the injection volume with the maximum speed
adjusting screw

FU2768

5. ADJUST PUMP INNER PRESSURE

FU2873

(a) Measure the pump inner pressure at the below listed
rpm
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FUEL SYSTEM - Injection Pump FU-77

FUOZ4a = FUO0245

item Pump rpm | inner pressure kg/cm? (psi, kPa)

1pz 500 245-3 05 (35 — 43, 240 - 299)

2,000 64-70 (91-100 628 - 686)

1Hz 500 25-31 (36-44, 245-304)

2,000 71-77 (101-110, 696 - 755}

400 22-31 (31-44, 216-304)

wwe BAGS) 1,900 [81-84 (115-119, 794—824)
2,200 90 (128, 883) or less

1HD-T 400 27-36 (38-51, 265 - 353}

(w/ BACS) 2,200 87-90 (124-128, 853 - 893)

FUZ874

FU2284

FU2187

(b) If the pressure is low, adjust by lightly tapping the
regulator valve piston while watching the pressure
gauge

HINT _ If the pressure ts too high or if the regulator valve
was tapped in too far, the regulator valve must be replaced

CHECK OVERFLOW VOLUME

Measure the overflow volume at the below listed rpm

Overflow volume
Iter Pump rem ec/min. (ec in /min }

1PZ and 1HZ 2,000 266 - 800 (223-48 8)

1HD-T 1,900 583 - 1,083 (35 6 — 66.1)

HINT Always use the overflow screw installed on the
pump to be adjusted

(w/ ACSD)
RELEASE COLD STARTING SYSTEM FOR NEXT
INSPECTIONS

(a) Using a screwdriver, turn the cold starting lever coun-
terclockwise approx 20°

(b) Put a metal plate (thickness of 35-75 mm
(0 138-0 295 in)) between the cold starting lever
and thermo wax plunger

HINT Keep the cold starting system released until all
measurements and adjustments are finished

ADJUST TIMER

(a) Set the timer measuring device at zero
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FU-78 FUEL SYSTEM -— Injection Pump

Hexagon
Wrench

FU27O4

FU2776

FU2659

10.

(b) Measure the timer piston stroke at the below listed
roms

Pump
tpm

hem Timer piston stroke mm (in)

600 | 058-1 58 (0 0288 - 0 0622)

1,200 | 302-4 02 (0 1189 - 0 1583)

{Pz 1,600 | 465-5 65 (0 1830 - 0 2224)

2,000 | 6 28-7 28 (0 2472 - 0.2866)

6 88 - 7.88 (0 2709 - 0.3102)
2,500 {LST non opeational)

600 | 043-1 43 (00169 - 0 0563)

1,200 | 323-4 23 (01272 - 0.1665)

1660 | 509-609 (0 2004 — 0.2398)

2,000 | 6.88 - 7 88 (0 2709 — 0.3102)

2,500 6 88 - 7.88 (0 2709 —0.3102)

1HZ

(LST non opeational)

1,300 | 14-24 (0055 ~ 0094)

1,440 | 30-4.0 (0118 -0,157}

1,700 | 59-69 (0232-0272)

1,900 | 77-87 (0303-0 343)

1HD-T
(Europe)

800 | 105-205 (0 0413 - 0.0807)

1,400 | 49-5.9 (0.193 —0 232)

1,700 | 642-7 42 (0 2528 — 0.2821)
1HD-T

(Others)

1,900 | 77-8.7 (0 303 - 0.343}

HINT Check that the hysteresis is within 03 mm (0 012
in)

(c) Using a 5 mm hexagon wrench, adjust by the timer
adjusting screw

HINT The stroke will decrease with turn to clockwise and
Increase with turn to counterclockwise

(1HD-T)
CHECK AIR TIGHTNESS OF BOOST COMPENSATOR

(a) Apply 100 kg/cm? (142 psi, 98 kPa} of pressure to
the boost compensator

(b) Measure the time it takes for the pressure to drop to
097 kg/cm? (13 8 psi, 95 kPa)

Pressure drop: 10 seconds or more

ADJUST FULL LOAD INJECTION VOLUME

(a) The adjusting lever angle for the adjustment below
should be as shown in the illustration

Adjusting lever angle

A (Maximum speed side} B (Idle speed side)

Plus 21—31° Minus 12 — 22°
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FUEL SYSTEM — Injection Purp FU-79

(b) (1 PZ (w/ HAC) and 1 HZ (w/ HAC))
Apply 760 + 15 mmHg (2992 + 006 inHg, 1013 +
0 2 kPa} absolute pressure

(c) (1HD-T (w/o BACS)}
Apply 081 kg/cm® (115 psi, 79 kPa) of pressure to
the boost compensator

(d) (HD-T (w/ BACS))
Apply 1 29 kg/cm? (18 3 psi, 127 kPa) of pressure to
the boost compensator

(e) (HD-T (w/ PCS))
Apply vacuum to the PCS actuator

(f)} Measure the full load iyection volume

No of
Adjusting : Injection volume

ttem lever angle Pump rpm cokes cc (cc in.)
11.78 - 12.18

1PZ Pius 21—31° 1,200 200 (072-074)

1HZ Plus 21 -31° 4,200 200 1072-074)

1HD T (w/o BACS) Plus 21 — 31° 4,100 200 0 oS - 067)
> 1314-13 741HD-T (w/ BACS) Pius 21-31 1,100 200 (080-184)

Full Load
Set Screw

(g) Adjust by turning the full load set screw

HINT — The injection volume will increase about 3 cc (0 18
cu in} with each 1/2 turn of the screw

(h) (1HD-T (w/ PCS))
Release the vacuum to the PCS actuator

() (1HD-T (w/PCS))
Measure the injection volume

No of
Pump rom measuring Injection volume

strokes ce (cu in.}

1,106 260 11.0-12.2 (067-074)

Donated by Andrew Schauer. cruisercult.com



FU-80 FUEL SYSTEM - Injection Pump

Vacuum

() (1HD-TOw/ PCS)
Adjust by turning the PCS adjusting screw

HINT By screwing in the adjusting screw, the injection
volume is increased; unscrewing the adjusting screw de-
creases the injection volume

(k} (HD-T (w/PCS))
Apply vacuum to the PCS actuator and check that the
clearance between Noi PCS lever and adjusting
screw at least 3 mm (0 12 in)

Clearance
Fu2883

11. ADJUST MAXIMUM SPEED

(a) (PZ (w/HAC) and 1HZ (w/HAC))
Apply 760 + 15 mmHg (2992 + 006 inHg,
1013 + 02 kPa) absolute pressure

(b) (HD-T (w/o BACS))
Apply 081 kg/cm? (115 psi, 79 kPa) of pressure to
the boost compensator

(ec) (HD-T (w/ BACS))
Apply 129 kg/em® (18 3 psi, 127 kPa) of pressure to
the boost compensator

(d) (HD-T (w/ PCS)
Apply vacuum to the PCS actuator

(e) Measure the injection volume at each pump rom

Adjust un No. ofitem 4 9 pump measuring injection volume Remarks
lever angle rp strokes co (cu in.}

2.300 40-60 (024-037) Adjust
1PZ Plus 21 - 31° 200

2,500 1 9 (606) or Jess -

2,300 3.0-50 (018-031) Adjust
1HZ Plus 21 —31° 200

2,550 1.6 (G06) or jess -

HD-T Plus 21-31° 2,200 200 3.0-5.0 (018-031) Adjust
: “ue 2.360 1.0 (0.08) ar fess -

Donated by Andrew Schauer. cruisercult.com



FUEL SYSTEM — Injection Pump FU-81

() Adjust by turning the maximum speed adjusting
screw

12. CHECK INJECTION VOLUME

(a) ( PZ (w/ HAC} and 1 HZ (w/ HAC))
Apply 760 + 15 mmHg (29 92 + 006 InHg, 1013 +
02 kPa) absolute pressure

(ob) ((PZand1HZ)
Measure the injection volume at each pump rpm

. Ne of ’ Variation
Adjusting Iryection volume

Item Pump rpm measuring : fimut Remarks
lever angle ce (cu in.)strokes ec {cu in.)

1178-1218 Basic full-load
4,200 (072-074) 94 (902) | jection volume

960 —-1449 Volume during
100 (059-088) 42 (007) | srarting

1P2 Plus 21—31° 200 1056-1176
500 (064072) 06 (0.04) -

1162-12 82
2,000 01-078) 06 (0.04) -

1180-1220 Basic full-load
4,200 (072-074) 9.4 (0.03) Injection volume

960 -1446 Volume during

100 (059-088) 12007) | carting
1HZ Plus 21 —31° 200 9741094

800 (069-067) 08 (004) -

1996-1216
2,800 (067-074) 9.6 (0.04) -
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FU-82 FUEL SYSTEM -— Injection Pump

(c) (HD-T (w/ PCS))
Apply vacuum to the PCS actuator

(d) (HD-T)
Measure the injection volume at each pump rem and
boost pressure

Boost No. of sant san lintAdjusting Pump Injection volume | Variation limit
Item lever angle | rpm kglom? ips kPa) ee ekes? ce fou in } ce feu in.) Remarks

O31 13.52 — 14.72 Basic full-load
1,100) at's, 79) 0.83 — 0.90) | 9-8 10-04) | nection volume

1160 — 1640 Volume duringiHDT 100 10,0) 10.71 — 1.003 1.20.07) | starting
Plus 21 - 31° 200(Europe) § 32 — 3.12 0.6 (0.04500 0 10, OF (057 — 056) 6 (0.04) —

0.81 13 58 — 14.18
1,800) 7.8. 79) 1083 0.87) , 12007) -

681 11.76 — 12.86 Basic full load
4.100) 41.5. 79) 0.71 ~ 0.79) | 8 1-04 | iection volume

11.66 — 16.46 Volume during1HD-T 100 0 (0, 0} 1071 — 1.00) 1,210.07) | carting
{Others) Plus 21 — 319 200 nea L848
(w/o BACS) 48 — 9. _500 0 10, 0) 10.53 — g.88) | 9-6 10.04)

OBI 13.58 — 14.18
1.BOO) 441.5, 79) 10.83 — 0.87) | 1-2 (0.07) -

129 11.76 — 12.50 Basic full-load
1.100) 448.3, 127) 0.71 — 0.79) 9-6 10.04} Ji ection volume

0.50 11 60 — 16.46 Volume during
1HD-T 100) 71, 43) 0.71 — 1.60) | 1:2197) | canting(Others) Plus 21 — 37° 050 200 3202820

We, * * — F,
500; FT, 48) (0.50 — 0.5a) | 9-6 (004) -

1.29 13.14 — 1474
1,800) (483, 127) 080 — Ba) | 1-2 1007) -

If the injection volurne at 100 rpm is not as specified,
replace the governor sleeve plug as follows

Sst » Using SST and a press, press out the sleeve plug

FU27I3

G_ Sleeve Plug

Q—
GS———_ E-Ring

Fuses

assembly from the governor sleeve

SST 09236-00101 (09237-00070)

» Remove the E-ring and following parts from the
sleeve plug

(1) Stop ring

(2)
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FUEL SYSTEM - Injection Pump FU-83

Head Thickness
| _f

FUIBIS

+ Measure the head thickness of the sleeve plug, and
select a new sieeve piug

Sleeve plug head thichness for 1PZ and 1HZ ~~ mm (in.}

3.0 (0118) 3.5 (0 138) 40 (0158)
31 (0122) 3.6 {0 142} 41 (0161)
32 (0.126) 3.7 (9.146) 42 (0165)
3.3 (0.130) 3.8 (0.150)
34 (0.134) 3.9 (0 154)

Sleeve plug head thichness for 1HD-T mm {in.}

30 (0.118) 4.3 {0 169) 56 (0.220)
3.1 (0.122) 44 (0.173) 5.7 (0.224)
3.2 (0.126) 46 (0.177) 5.8 (0.228)
33 (0.130) 4.6 (0.181) 5.9 (0.232)
34 (0.134) 4.7 (0.185) 60 (0 238)
35 (0138) 48 (0 189) 61 (0 240)

3.6 (0.142) 49 (0.193) 6.2 (0 244)
3.7 (0.146) 5.0 (0.197) 6.3 (0.248)
3.8 (0160) 61 (0.201) 6.4 (0.252)
39 (0164) § 2 (0 205) 65 (0 255)
4.0 (0158) 53 (0 209) 6.6 (0.260)
4.1 (0161) 54 (0.273)
4.2 (0165) 55 (0.216)

HINT Lengthening the plug 01 mm (0004 In) will
decrease injection volume by 06 cc (0 04 cu In )

+ Install the following parts to the new sleeve plug
with a new E-ring

(2) (2) Stop nng
Gd)

Sleeve Plug

(1) Bearing and two retainers

UZSES

+ Using a press, press in the sleeve plug assembly to
the governor sleeve

FUZTIZ
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FU-84 FUEL SYSTEM -— Injection Pump

13.

Timer Slide Pin

FUR? 70

14.

(1HD-T)
ADJUST FULL LOAD MINIMUM INJECTION
VOLUME

(a) Measure the injection volume

No of Injactian
hem Purnap rpm measuring volume

strokes ce (cu in)
832-912Europe 500 200 (051-056)

Others 868-948
tw/a BACS) 500 200 (0 53 - 0 58)

Others 754-834{w) BACS) 500 200 (0.46 0.51)
(b) Using a hexagon wrench, adjust the tinner slide pin

(1HD-T)

ADJUST BOOST COMPENSATOR CHARACTERISTIC

(a) Apply pressure to the boost compensator

(b) Measure the injection volurne bushing

Boost pressure No of measuring inyection volume cc (cu in)Item Pump rpm kg/em? (psi, kPa) strokes
Eurepe 1,400 0.48 (6 8, 47) 208 12.44 — 13.44 (076 —0 82)

Others (w/o BACS) 1,400 054 (77, 83) 260 10.86 —11 86 (0 66-0 72)

Others (w/ BACS) 500 0.50 (7.1, 48) 200 § 20—9 20 (0.50 — 0 56)

Fu27S4

(c) Using a screwdriver, adjust the guide bushing

HINT When the guide bushing ts turned clockwise, as
seen from above, the injection volume will increase
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FUEL SYSTEM — Injection Pump FU-85

oo

15.

Inject
ion 

Volum
e

Pump rpm ——

(1HD-T)
INSPECT BOOST COMPENSATOR CHARACTERISTIC
TENDENCY

(a) Apply pressure to the boost compensator

(b) Measure injection volume

a

a

—
3

x)
>
c

°
2 Boost Pressure ——*
= (a) Adjust full-load injector

— volume
(b) Adjust full-load murimune

inject an volume.
(te) Adjust ceid start ng injecten

volume
{d) Adjust boost compensator

character ste

{) Muactensoe ieneency Brot

Item Pump rpm karen fost, KPa) No of Measuring Injection volume oc (cu in.)
Europe 1,100 0.27 (28, 26) 200 10.50 —11.70 (064-071)

Others (w/o BACS) 1,100 041 (68, 40) 206 9 48 ~ 1068 (0 58 — 0.65)
Others (w/ BACS} 500 081 (115, 79) 200 980-11 00 (0 60-0.67)

16. (1HD-T)
CHECK HYSTERESIS

(w/o BACS)

Compare the injection volume when the boost compensa-
ior pressure js lowered from 081 kg/cm* (11 5 psi, 79 kPa)
to 0 kg/cm? (0 psi, 0 kPa) and, conversely, when tt Is
raised from zero

(w/ BACS)

Compare the injection volume when the boost compensa-
jor pressure 1s lgwered from 125 kg/cm® (183 psi, 127
kPa) to 0 kg/em® (0 psi, 0 kPa) and, conversely, when it
is raised from zero

HINT Make measurements after moving the adjusting
lever between idie and maximum three times for each
lowering of the pressure

No ofBoost pressure injection volume Hysteresis
Item Pump ram kg/cm? (psi, kPa) rrokes ce (cu in) ce (cu in}

1.100 0.81 (115, 79} 200 41352-1472 (0.82-090) -
Europe 1100 048 (68 47) 200 12 44—13 44 (0 76-0 82) -

" 1,100 027 (3.8, 26) 200 10 50-11 70 (064-071) 03 (0.02) or less
1,100 0 (0,0) 200 970-11 10 (059-068) -
1,100 OBI (11 5, 79) 200 11,76—12 90 (071-079) -

Others 1,100 054 (7 7, 53} 200 10 86-11 86 (066-072) -
(w/o BACS) 4,100 041 8, 40) 200 9 48 10 68 (0 58 - 0 65) 03 (0.02) or less

1,100 6 (0,0) 200 862-1002 (053-061) -
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FU-86 FUEL SYSTEM — Injection Pump

Cont'd

ftem P Boost pressure No of Injection volume Hysteresis
ump rpm kg/cm? (psi, kPa) Ee eee ce (cu in) ec (cu in)

1,100 129 (183, 127) 200 11 70-12 90 (071-079) =

Others 500 081 (115, 79) 200 9 80-11 00 (060-067) 0.3 (0.02) or less
(w/ BACS) 500 050 {7 1, 49) 200 820-920 (050-056) =

500 © (0, 0) 200 754-834 (046-051) -

If not within standard value, check each sliding part of the
boost compensator and check whether or not there Is any

T 5mm "
7 Hexagon 17. (w/o HIGH ALTITUDE)
_, Wrench ADJUST LOAD SENSING TIMER

(a) Using a 5 mm hexagon wrench, adjust the starting
and end points of the load sensing timer by turning
the governor shaft

(b) (1 PZ (w/ HAC) and 1 HZ (w/ HAC))
Apply 760 + 15 mmHg (29 92 + 0.06 in Hg, 1013 +

My ons 0 2 kPa) absolute pressure
(c) (1HD-T (w/o BACS)}

Apply 081 kg/cm? (115 psi, 79 kPa) of pressure to
| the boost compensator
2 / AS ing point of (d) (1HD-T (w/ BACS))
2a|endpomette Apply 129 kg/cm* (18 3 psi, 127 kPa) of pressure to
sf load sensing timer the boost compensator

Be \/ (e) (1HD-T (w/ PCS))
fe Apply vacuum to the PCS actuator

(f) Measure the injection volume
Idle Speed Maximum
Side Speed Side

Adjusting Lever Position EUR Item Adjusting lever | Pump No of
position rpm measuring strokes

1PZ, 1HZ Maximum 1,600 200

1HD-T speed side 1,800

(g) 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

(h) Measure the injection volume at the drop point
(starting point)

pas

tem Pump rem measuring strokes eto
ie 1,600 200 mnue a (09) 03 (0.02)
12 1.600 200 minus 14 (0.09) + 03 (0.02)
1HD-T (Europe) 1,800 200 nae 8 Ole Oe 8 04)

1HD T (Others) 1,800 200 eae OT ee (Bon)
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FUEL SYSTEM - Injection Pump FU-87

FU2317

FUSZ55:
FU2870

(1) Using a 5 mm hexagon wrench, adjust by turning the
governor shaft, and perform the measurement again It
Is as specified

HINT The injection volume will increase approx 3 cc
(0 2 cu In) with each 1 /2 turn of the governor shaft

g) (1PZand1HZ)
Check the end 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

Pump No. of measur- Injection volume
Item .

rpm ing strokes cc (cu In.}

9.08 — 9.88
1PZ 1,600 200 (0.55 — 0.60)

1HZ 1,600 200 8.2 (0.50) or more

FUZ870

(k) (1HD-T (Europe))
Check the timer piston stroke when the the pump rpm
is 1,440 rpm and injection volume is 8 4-9 2 cc
(051 -0 56 cu In)

Timer piston stroke: 2.0 mm (0.079 in.) or less

(l)} (1HD-T (Others))
Check the injection volume when the pump rpm is
1,440 rom and timer piston stroke is 3 7-4 3 mm
(0 146- 0169 In)

Injection volume: 6 cc (0.37 cu in.)

HINT The end point for 1HD-T engine is hard to iden-
tify, so use the methods used in (k) or (I) above

(m) Check the timer piston fluctuation when the adjusting
lever Is moved from the maximum speed side to the
idle speed side

Item Pump rpm Timer piston fluctuation mm (in )

PZ 1,600 2.19—3.19 (0 0862 —0 1256)

1HZ 1,600 2.73 —3.73 (0 1075 —0 1469)

1HD T (Europe) 1,440 0.70 — 1.70 (0 0276 —0,0669)

1HD T (Others) 1,440 1,96 — 2.96 (0 0772 — 0,1166)
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FU-88 FUEL SYSTEM - Injection Pump

FuO4d71 FUD2a2

FUZ851

18.

Dash Pot
Adjusting Screw

Fuzasz

(n) Check the protrusion of the governor shaft

Protrusion: 0.5-2.0 mm (0.020-0.079 in.)

ADJUST IDLE SPEED

(a) (w/ Dash Pot)
Using pliers, rernove the dash pot cover

(b) (w/ Dash Pot)
Fully loosen the dash pot adjusting screw

(c) Measure the injection volume for each pump rem

No of . Variation

Item verano | ome measuring nee co (ty | Remarks
325 q = 294 ~ 394 (018 ~ 0.24) 0.4 (0.02) Adjust

1PZ Minus, 300 200 More than q Plus 0.5 (0.03) = _
460 q Minus 1 2 ~ 22 (007 ~ 0.13) =

375 q= 23 ~ 33 (014 ~ 0.20) 0.4 (0.02) Pre-set

Inu: 350 More than gq Plus 0.5 (0.03) -

tz (MT) reer 450 200 q Minus 1 2 ~ 22 (007 ~ 013) - 7
325 260 ~ 360 (016 ~ 022) 04 (002) Adjust

375 q= 23 ~ 3.3(014 ~ 020) 0.4 (0 02) Pre set

Minus 350 More than q Plus 05 (003) =

THZ (A/T) 12 - 22° 450 200 q Minus 12 ~ 22 (0.07 ~ 013) - ~
375 164 ~ 264 (010 ~ 016) 0.4 (0.02) Adjust
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FUEL SYSTEM - Injection Pump FU-89

Cont'd

No of VariationAdjusting Pump Inyectian volume
Iter lever angle rpm rekon” cc {cu m) ce (cu in } Remarks

Full position 400 932 ~ 1172 (O57 ~ 0.72) - -

throne M/T) | Minus 325 200 q=370 ~ 470 (023 ~ 0.29) | 04 (002) Adjust
12 — 22° 300 More than q Plus 0.5 (0 03) - -

Full position 400 10.30 ~ 1270 (069 ~ 077} - -
1HD-T(Europe A/T) Minus. 325 200 q = 2.84 ~ 384 (017 ~ 023) 0.4 (002) Adjust

12-22 300 More than q Plus 0.5 (0 03) - -
t Full position 400 920 ~ 1160 (056 ~ 071) - -

1HD-(Others M/T) Minus 325 200 q= 370 ~ 470 (0.23 ~ 029) 04 (0.02) Adjust

12-22 300 More than q Plus 0.5 (0 03) - =
1 Full position 400 1018 ~ 1258 (0.62 ~ 077) - -

+HD-(Others A/T} Minus, 325 200 qg = 284 ~ 384 (0.17 ~ 023) 04 (002) Adjust

12-22 300 More than q Plus G5 (0 03) - —

Idle Speed Adjusting Screw FU2768

Dash Pot
Adjusting Screw

F262

(d) Adjust by turning the idle speed adjusting screw

(e) (w/ Dash Pot)
Set the adjusting lever to the angle for the injection
volume shown below

No of
Pump Injection volume

Item rpm evokes. ce {cu in)

HZ 700 200 g=06 ~ 09 (003 ~ 005)
1HD-T 400 200 q=0.1 ~ 0.3 (001 ~ 0.02)

(f) (w/ Dash Pot)
Adjust the injection volume with the dash pot adjust-
Ing screw

HINT — The stroke will decrease with turn to clockwise and
Increase with turn to counterclockwise

No ofPump Injection volume
item Tpm erakees cc {cu in)

1HZ 700 200 gq Plus 0,2 ~ 03 (001 ~ 0.02)

1HD-T 400 200 q Plus 04 ~ 03 (001 ~ 002)
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FU-90 FUEL SYSTEM - Injection Pump

Fu214d

FuU22e4

FU2145

1PZ and 1HZ

2 (0 08)

4 (0 04)

i¢]

Tim
er 

Pisto
n 

Strok
e 

mm
 

(in

-20 -16 i] 10 20 30
(40) (140) (32) (50) (68) (B6}

Fuel Temperature °C (°F)
FUZ896

19.

(9) (w/ Dash Pot)
Install the dash pot cover

(w/ACSD)
ADJUST COLD STARTING SYSTEM

(a) Remove the overflow screw and check the fuel tem-
perature in the fuel pump

Fuel temperature: 15-35°C (59-95 °F)

(b) Set the set key of 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 between the cold starting
lever and thermo wax plunger

Torque the cold starting lever clockwise to approx
50 kg-cm (43 in-lb, 49 Nm) and keep the lever
tightened for about 10 seconds Then release the
torque

Measure the timer piston stroke
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FUEL SYSTEM - Injection Pump FU-91

1HD-T

=
€E 2 (098)

2
g 1 (004)
a
5
% 0
a -10 L') 10 20 30 40
5 (140) (32) (50) (68) {88} (104)

-F Fuel Temperature °f (°F}
Fu2835.

Timer Adjusting Screw

FU2724

Fast Idle
Adjusting Screw: syezz5

FUu2723
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(h) Adjust by turning the tuner adjusting screw

HINT Screw in for stroke decrease

20. (wi ACSD)
ADJUST FAST IDLE

(a) Measure the clearance between the adjusting lever
and idle speed adjusting screw

item Fuel temperature Clearance

1P2Z and 1S°C {59°F} 1.3 mm (0.051 in )

THE 30°C (86°F) Omm (0 in}
18°C (59°F} 16 mm (0.063 in.)

1HD-T
40°C (104°F) 0 mm (0 in.)

(b) Adjust by turning the fast idle adjusting screw

21. POST ADJUSTMENT CHECK

{a} Check that injection stops when the fuel cut solenoid
hamess ts removed

Pump revolution: 100 rpm



FU-92 FUEL SYSTEM - Injection Pump

(b} Check the adjusting lever movement

Adjusting lever angie: 38-48°

Maximum 22. SEAL PARTS
Speed Seal the maxirnum speed adjusting screw and full load set

screws with new lead seais
Full Load $i Ape Serew
Set Screw

Fu2762

23. INSTALL TWO FUEL PIPES

Torque:
Inlet 250 kg-cm (18 ft-lb, 25 Nm)
Outlet 225 kg-cm (16 ft-lb, 22 Nm)

24. INSTALL INJECTION PUMP STAY
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FUEL SYSTEM -— Injection Pump FU-93

INSTALLATION OF INJECTION PUMP
(See page FU-27)

1. INSTALL INJECTION PUMP

NOTICE: Do not put the injection pump (with HAC,
or for the 1 HD-T) at an angle more than 45° from the
horizontal.

(a) (1PZ and 1 HZ (M/T for Europe))

= Place the cylinder block insulator in position

fare? (b) Install a new O-ring to the pump
(c) Apply a light coat of engine oll on the O-ring
(d) Align the set key on the drive shaft and groove of the

Injection pump drive gear

(e) Align the period lines (or matchmarks) of the injection
pump and timing belt case

(f} Install the two nuts holding the injection pump to the
timing gear case

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

(g) Install the pump stay mount bolt

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

NOTICE: Before tightening to the standard torque, check
whether the pumpstay is up against the pump braket.

If there is a gap, loosen the bolts joining the pump stay
to the cylinder block and set the pump stay against the
pump bracket

FU2ZTO7
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FU-94 FUEL SYSTEM - Injection Pump

? (h) Install a new O-nng to the injection pump drive gear

EMBD24

() Install the injection pump drive gear set nut

0) Using SST, torque the nut

SST 09330-0002 1

Torgue: 1,000 kg-cm (72 ft-lb, 98 Nm)

2 CHECK INJECTION TIMING (See page EM-24)

3 INSTALL INJECTION PIPES
(See step 3 on page FU-15)

Torque:
"IPZand 1HZ 150 kg-cm (11 ft-lb, 15 Nm)
1HD-T 250 kg-cm (18 ft-lb, 25 Nm)

4 (w/ BACS)
CONNECT BACS VACUUM HOSE

5 (wi PCS)
CONNECT PCS VACUUM HOSE

6 (1HD-T)

CONNECT BOOST COMPENSATOR HOSE

7 CONNECT FUEL HOSES TO INJECTION PUMP

8 CONNECT INJECTION PUMP CONNECTOR
9 (wi ACSD)

CONNECT WATER BY-PASS HOSES TO THERMO
WAX

10 (wiA/C)
CONNECT A/C IDLE-UP VACUUM HOSE

14 (AT)
CONNECT THROTTLE CABLE

12 CONNECT ACCELERATOR CONNECTING ROD

13. INSTALL NO 2 CAMSHAFT TIMING PULLEY
(See step 4 on page EM-39}

14 INSTALL TIMING BELT
(See steps 6 to 9 on pages EM-39 to 41)
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FUEL SYSTEM - Power Control System (PCS) (HDB30 (w/ M/T) only) FU-95

15. FALL WITH ENGINE COOLANT (See page CO-5)

16. START ENGINE AND CHECK FOR FUEL LEAKS

17. CHECK IDLE SPEED AND MAXIMUM SPEED
(See page EM-27)

POWER CONTROL SYSTEM (PCS)
(HDB30(w/ M/T) only)
ON-VEHICLE INSPECTION

INSPECT POWER CONTROL SYSTEM (PCS)

(a) Start the engine

(b) Depress the clutch pedal and check the operation of
the actuator at each shift position

rues? Standard:
Shifting to 1st or Reverse......Actuator not

operating
Sifting to other positions........ Actuator operates

INSPECTION OF POWER CONTROL SYSTEM
(PCS) COMPONENTS

1. INSPECT PCS VSV
Continuity

A. Inspect VSV for open circuit

Using an ohmmeter, check that there is continuity between
the terminals

Resistance (Cold): 33-39Q

puas76 If there is no continuity, replace the VSV

B. Inspect VSV for ground

Using an ohmmeter, check that there is no continuity
between each terminal and the body

If there is continurty, replace the VSV

FU2S7S
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FU-96 FUEL SYSTEM — Power Control System (PCS) (HDB30 (w/ M/T) only)

FU2B77

Air Filter

Ohmmeter

FU2875

C. Inspect VSV operation

(a) Check that air flows from pipes E to the filter

(b) Apply battery voltage across the terminals

(c) Check that air flows from pipe E to F

If operation is not as specified, replace the VSV

INSPECT SHIFT POSITION SWITCH

(a) Check that there is no continuity between terminals
when the switch ts pushed (shift position ist or
reverse)

(b) Check that there ts continuity between terminals when
switch 1s free (shift position others)

If continuity is not as specified, replace the switch
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COOLING SYSTEM
Page

DESCRIPTION. .......... 0.00. cece cee eeeeeeeeeeeeneeeed CO-2
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ENGINE COOLANT............. 20:0 cece cece eee eee Cco-4
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CO-2 COOLING SYSTEM - Description

DESCRIPTION
This engine utilizes a pressurized water forced circulation cooling system which includes a thermostat equipped
with a by-pass valve mounted on the imiet side

IPZand1HZ

From Heater

To Heater

Radiator Thermostat

1HD-T

From Heater

To HeaterGeo

Radiator
Thermostat

ca1049
C01050
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COOLING SYSTEM - Description CO-3

The cooling system is composed of the water
Jacket (inside the cylinder block and cylinder head),
radiator, water pump, thermostat, cooling fan,
hoses and other components Coolant which ts
heated in the water jacket is pumped to the radiator,
where it Is cooled by the cooling fan and the vehicle
windstream Coolant which has been cooled is then
sent back to the engine by the water pump, where
tt cools the engine The water jacket is a network of
channels in the shell of the cylinder block and
cylinder head through which coolant passes It ts
designed to provide adequate cooling of the cylin-
ders and combustion chambers which become the
hottest during engine operation

RADIATOR

The radiator performs the function of cooling the
coolant which has passed through the water jacket
and become hot, and It is mounted in the front of
the vehicle The radiator consists of an upper tank
and lower tank, and a core which connects the two
tanks The upper tank contains an inlet for coolant
from the water jacket and a filler inlet Ht also has a
hose through which excess coolant or steam can
flow The lower tank has an outlet and drain cock
for the coolant The core contains many tubes and
cooling fins through which coolant flows from the
upper tank to the lower tank so that coolant has
been heated up as it passes through the water
Jacket is cooled heae by the air sucked thraugh the
radiator by the cooling fan, as well as by the wind
generated by the vehicle's travel Models with an
automatic transmission include an automatic trans-
missions fluid cooler built into the lower tank of the
radiator

RADIATOR CAP

The radiator cap is a pressure type cap which
seals the radiator, resulting in pressunzation of the
radiator as the coolant expands The pressurzation
prevents the coolant from boiling even when the
coolant temperature exceeds 100°C (212°F) A
relief valve (pressurization valve) and a vacuum
valve (negative pressure valve) are built into the
radiator cap When the pressure generated inside
the cooling system exceeds the limit (coolant
temperature 110-120°C, 230 - 248°F, pressure;
0 3-1 0 kg/cm’, 4 3-14 2 psi, 29 4-98 1 kPa)
the relief valve is opened by the pressure and leis
steam escape through the overflow pipe The vac-
uum valve opens to allow atmospheric ar to enter
to alleviated the vacumm which develops in the
cooling system after the engine is stopped and the
coolant temperature drops The valve's opening
allows the pressure in the cooling system to return
to the reservoir tank

RESERVOIR TANK

The reservoir tank is used to catch coolant which
overflows the cooling system as a result of volu-
metric expansion when the coolant is heated When
the coolant temperature drops the coolant in the
feservor tank returns to the radiator, thus keeping
the radiator full at all tmes and avoiding needless
coolant loss To find out if the coolant needs to be
replenished, check the reservoir tank level

WATER PUMP

The water pump ts used for forced circulation of
coolant through the cooling system It is mounted
on the front of the cylinder block and driven by a
drive belt

THERMOSTAT

The thermostat has a wax type by-pass valve and
ig mounted in the cylinder block The thermostat
includes a type of automatic valve operated by
fluctuations in the coolant temperature This valve
closes when the coolant temperature drops, pre-
venting the circulation of coolant through the radi-
ator and thus permitting the engine to warm up
rapidly The valve opens when the coolant temper-
ature has risen, allowing the circulation of coolant
Wax inside the thermostat expands when heated
and contracts when cooled Heating the wax thus
generates pressure which overpowers the force of
the spring which keeps the valve closed, thus
opening the valve When the wax cools, Its con-
traction causes the force of the spring to take effect
once more, closing the valve The thermostat in this
engine operates at a temperature of 76°C (169°F)
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CcO-4 COOLING SYSTEM - Troubleshooting, Check and Replacement of Engine Coolant

Problem Possible cause Remedy Page
Engine overheats Fan belt loose or missing Adjust or replace belts CH-5

Dirt, leaves or insecis on radiator or | Clean radiafor or condenser Cco-12
condenser

Hoses, water pump, thermostat housing, Repair as necessary
radiator, heater, core plugs or head gasket
leakage

Thermostat faulty Check thermostat CO-10

Injection timing retarded Adjust timing EM-24

Fluid coupling faulty Replace fluid coupling CO-7

Radiator hose plugged or rotted Replace hese

Water pump faulty Replace water pump CO-7

Radiator plugged or cap faulty Check radiator CO-12

Cylinder head or block cracked or Repair as necessary
plugged

CG0928

Drain
Cock

coag42

HINT Removal of the thermostat would have an adverse effect, causing a lowerng of cooling efficiency Do not re-
move the thermostat, even if the engine tends to overheat

CHECK AND REPLACEMENT OF
ENGINE COOLANT

1 CHECK ENGINE COOLANT LEVEL AT RESERVOIR TANK

The coolant level should be between the "LOW" and
"FULL" lines

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

CHECK ENGINE COOLANT QUALITY

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

If excessively dirty, replace the coolant

REPLACE ENGINE COOLANT

(a) Remove the radiator cap

CAUTION: To avoid the danger of being burned, do
not remove it while the engine and radiator are still
hot, as fluid and steam can be blown out under pres-
sure.

(b) Drain the coolant from the radiator and engine drain
cocks

(c} Close the drain cocks

Torque (Engine drain cock):
250 kg-cm (18 ft-ib, 25 N-m)
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COOLING SYSTEM - Check and Replacement of Engine Coolant co-5

(d) Fill the system with coolant
Use a good brand of ethylene-glycol or TOYOTA
radiator conditioner or equivalent anticorrosive, mixed
according to the manufacturer's directions

Ethylene-glycol type This type has an antifreeze and
anticorrosive effect
TOYOTA radiator conditioner This has only an anticorro-
sive effect

NOTICE:
» Do not use aicohoi type coolant.

+ The coolant should be mixed with demineralized
water or distilled water.

Capacity (w/o Heater):
PZJ70, 73, 75

9.6 liters (10.1 US qts, 8.4 Imp. qts)
HZJ70, 73, 75

M/T 9.9 liters (10.5 US qts, 8.7 Imp. qts)
A/T 9.7 IHters (10.3 US qts, 8.5 Imp. qts)

HZJ80 and HDJ80
M/T 10.4 liters (11.0 US qts, 9.2 Imp. qts)
A/T 10.2 liters (10.8 US qts, 9.0 Imp. qts)

HZB30 and HDB306
10.2 liters (10.8 US qts, 9.0 Imp. qts)

Capacity (w/ Heater):
PZJ70, 73, 75

10.3 liters (10.9 US qts, 9.1 Imp. qts)
HZJ70, 73, 75

M/T 16.6 liters (11.2 US qts, 9.3 Imp. qts)
A/T 104 liters (11.0 US qts, 9.2 Imp. qts)

HZJ80and HDJ80
M/T 11.1 flters (11.6 US qts, 9.8 Imp. qts)
A/T 10.9 liters (11.5 US qts, 9.6 Imp. qts)

HZB30 and HDB30
146 liters (15.4 US qts, 12.8 Imp. qts)

Capacity (w/ Front and rear heaters):
PZJ70, 73 75

11.3 Hters (11.9 US qts, 9.9 Imp. qts)
HZJ70, 73, 75

11.6 Ilters (12.2 US qts, 10.2 Imp. qts)
HZJ80 and HDJ80

M/T (Europe)
12.0 Ilters (12.7 US qts, 10.6 Imp. qts)

A/T (Europe)
11.8 liters (12.5 US qts, 10.4 Imp. qts)

M/T (Others)
11.9 liters (12.6 US qts, 10.5 Imp. qts)

A/T (Others)
11.7 Hters (12.4 US qts, 10.3 Imp. qts)

(e) Reinstall the radiator cap

(}} Warm up the engine and check for leaks

(g) Recheck the coolant level and refill as necessary
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C04 COOLING SYSTEM — Water Pump

WATER PUMP
COMPONENTS

Camshaft Oil Seal Retainer

No 2 Turbo

Alternator Adjusing Bar Water Pe

400 (29, 39)

Drive Belt

~~ Water Pump Pulley
w/ Fluid Coupling _ w/o Fluid Coupling

~

~s Fan Spacer

Fluid Coupling

200(44,20)

200(44,20)
200(44,20)

Fan

kg-cm_(ft-Ib, N-m Specified torque
@ = Non-reusable part co0ss6
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COOLING SYSTEM - Water Pump COo-7

CO0957

EM8284

REMOVAL OF WATER PUMP
(See page CO-6)

1.

2.

DRAIN ENGINE COOLANT (See page CO-5)

REMOVE DRIVE BELT, FAN AND WATER PUMP
PULLEY

(a) Stretch the belt tight and loosen the four pump pulley
set nuts

(b) Loosen the pivot bolt, lock bolt and adjusting bolt,
and remove the drive belt

(c) Remove the four nuts, fan and fluid coupling (fan
spacer) assembly and pulley

REMOVE TIMING BELT AND IDLER PULLEY
(See steps 1 to 4 on pages EM-33 to 34)

REMOVE NO.1 CAMSHAFT TIMING PULLEY
(See steps 6 to 8 on pages EM-34 to 35)

REMOVE CAMSHAFT OIL SEAL RETAINER
(See step 14 on page EM-55)

REMOVE WATER PUMP

(a) (1HD-T)
Disconnect the turbo water by-pass hoses

(b) Remove the three bolts and alternator adjusting bar

(c) Remove the five bolts, two nuts, No2 turbo water
pipe (1 HD-T), water pump and gasket
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co-8 COOLING SYSTEM - Water Pump

Cco0927,

con926

EM8285

INSPECTION OF WATER PUMP

1. INSPECT WATER PUMP

Turn the pulley and check that the water pump bearing
moves smoothly and quietly

If necessary, replace the water pump

INSPECT FLUID COUPLING

Check the fluid coupling for damage and silicon oil leakage

If necessary, replace the fluid coupling

INSTALLATION OF WATER PUMP
(See page CO-6)

1. INSTALL WATER PUMP

(a) Install a new gasket, the water pump and No 2 turbo
water pipe (1 HD-T) with the five bolts and two nuts

Torque: 200 kg-cm (14 ft-lb, 20 N-m)

(b) Install the alternator adjusting bar with the two bolts
(A)

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

(c) Temporarily install the lock bolt (B)

(d) (1HD-T)
Connect the water by-pass hoses

INSTALL CAMSHAFT OIL SEAL RETAINER
(See step 6 on page EM-79)

INSTALL NO.1 CAMSHAFT TIMING PULLEY
(See steps 1 to 3 on page EM-38)

INSTALL IDLER PULLEY TIMING BELT
(See steps 5 to 11 on pages EM-39 to 41)
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COOLING SYSTEM - Water Pump co-9

COUSS?

5.

6.

7.

INSTALL WATER PUMP PULLEY, FAN AND DRIVE
BELT

(a) Install the pump pulley, the fluid fan and coupling (fan
spacer) assembly with the four nuts

(bo) Place the drive belt on each pulley

(c) Stretch the belt tight and torque the four nuts

Torque: 200 kg-cm (14 ft-lb, 20 N-m)

(d) Adjust the drive belt deflection
(See step 3 on page CH-5)

FILL WITH ENGINE COOLANT (See page CO-5)

START ENGINE AND CHECK FOR LEAKS
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Co-10 COOLING SYSTEM - Thermostat

cone4s

coga4t

sud TSI
ccas23

ti
Valve Lift

cons4s

THERMOSTAT
REMOVAL OF THERMOSTAT

1. DRAIN ENGINE COOLANT (See page CO-5)

2. REMOVE WATER INLET

Remove the three bolts and water inlet from the water inlet
housing

3. REMOVE THERMOSTAT

INSPECTION OF THERMOSTAT

INSPECT THERMOSTAT

HINT The thermostat ts numbered with the valve open-
ing temperature

(a) Immerse the thermostat in water and gradually heat
ihe water

(b} Check the valve opening temperature

Valve opening temperature: 74-78X (165-172°F)

If the valve opening temperature ts not as specified, replace
the thermostat

(c) Check the valve lift

Valve lift: 10mm (0.39 in.) or more at 90°C (194°F)

If the valve lift is not as specified, replace the thermostat

(d} Check that the valve spring is tight when the thermo-
stat is fully closed

If necessary, replace the thermostat
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COOLING SYSTEM - Thermostat Cco-11

INSTALLATION OF THERMOSTAT

1 PLACE THERMOSTAT IN CYLINDER BLOCK

(a) Install a new gasket to the thermostat

(b) Install the thermostat with the jiggle valve upward
‘Avligale Valve

LY

ca0947

2. INSTALL WATER INLET TO CYLINDER BLOCK

Install the water inlet with the three bolts

Torque: 200 kg-cm (14 ft-lb, 20 N-m)

NOTICE: Torque the two upper bolts first.

3. FALL WITH ENGINE COOLANT (See page CO-5)

4. START ENGINE AND CHECK FOR LEAKS
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Cco-12 COOLING SYSTEM - Radiator

RADIATOR
CLEANING OF RADIATOR

Using water or a steam cleaner, remove any mud and dirt
from the radiator core

NOTICE: If using a high pressure type cleaner, be
careful not to deform the fins of the radiator core. If
the cleaner nozzle pressure is 306-35 kg/cm?(427-498
psi, 2,942-3,432 kPa), keep a distance of at least
40-50 cm (15.75-19.69 in.} between the radiator core
and cleaner nozzle.

INSPECTION OF RADIATOR

1. INSPECT RADIATOR CAP

Using a radiator cap tester, pump the tester and measure
the relief valve opening pressure

Standard opening pressure:
0.75-1.05 kg/cm? (10.7-14.9 psi, 74-103 kPa)

Minimum opening pressure:
0.6 kg/cm? (8.5 psi, 59 kPa)

lf the opening pressure ts less than minimum, replace the
radiator cap

2. INSPECT COOLING SYSTEM FOR LEAKS

(a) Fill the radiator with coolant and attach a radiator cap
tester

(b) Warm up the engine

(c) Pump it to 12 kg/cm® (171 psi, 118 kPa), check that
pressure does not drop

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

'
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LU-1

LUBRICATION SYSTEM
Page

DESCRIPTION. .... 2.020. 0 ccc ccc cece cece ened LU-2

TROUBLESHOOTING. ........... 0... e cece cece eee eee ed LU-4

OIL PRESSURE CHECK. ............ 0... c cece eee eed LU-5

REPLACEMENT OF ENGINE OIL AND

OIL FILTER. ... 2.22.0... c ccc cece eect LU-6

OILPUMP.......200 0000. eeeee need LU-8

OIL COOLER, RELIEF VALVE AND
CHECK VALVE ............0 0.0 ccc cece eee eee eee eee LU-15

OIL NOZZLES AND CHECK VALVES................4 LU-20
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LU-2 LUBRICATION SYSTEM - Description

DESCRIPTION
A fully pressurized, fully filtered lubrication system has been adopted for this engine

IPZ IH2

Oil Cooler

Oil Pump Oi Strainer

Pe VACUUM PUMP] (VaTyVELIFTERS& |
| VALVE STEMS i
- ------------------------ [IDLER GEAR | }
t——{ PISTON & CYLINDERS CAMS ----4

| OW, NOZZLE |
+ ——L CONNECTING RODS | |
| j | CHECK VALVE |
|
p77 CRANKSHAFT |

| MAIN OIL HOLE ]
| 1
| 1

1
ee 1

| [ RELIEF VALVE] OIL FILTER }--—-——-— '
1 eee ; \

i I[ReuEFvatve] [Om COOLER] |
| [TURBOCHARGER TOTTI CHECK VALVE | |

(IHD-T only) [ RELIEF VALVE| OIL PUMP !
] Te

| i | |
I | OIL STRAINER I

t i t {
| OIL PAN

LUTO81 LUT0BZ
LU1063
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LUBRICATION SYSTEM — Description LU-3

A pressure feeding lubrication system has been
adopted to supply oil to the moving parts of this
engine The lubrication system consists of an oil
pan, oil pump, oll filter and other external parts
which supply oil to the moving parts in the engine
block The oll circuit is shown in the illustration at
the top of the previous page Oil from the oil pan Is
pumped up by the oil pump After tt passes through
the oll filter, tt 1s fed through the various oll holes in
the crankshaft and cylinder block After passing
through the cylinder block and performing its lubri-
cating function, the oil is returned by gravity to the
oll pan A dipstick on the center left side of the
cylinder block is provided to check the oil level

OIL PUMP

The oil pump pumps up oil from the oil pan and
sends it under pressure to the various parts of the
engine An oll strainer is mounted in front of the
inlet to the oil pump to remove impurities The oll
pump itself is a trochoid type pump, which uses a
drive rotor and driven rotor inside the pump body
When the drive rotor rotates, the driven rotor rotates
in the same direction The axis of the driven rotor
shaft is different from the center of the driven rotor,
so when both rotors rotate, the space between the
two rotors changes Oil is drawn in when the space
widens and ts discharged when the space becomes
narrow

OIL PRESSURE REGULATOR (RELIEF VALVE)

At high engine speeds, the oil pump supplies
more oll to each part that is necessary For this
reason, an oll pressure regulator which works to
prevent oversupply of oll is installed on the oll
pump During normal oll supply, a coll spring and
valve keep the by-pass closed, but when too much
oll is being supplied, the pressure becomes ex-
tremely high, overpowering the force Of the spring
and opening the valves This allows the excess oll
to flow through the valve and return to the inlet of
the oil pump

OIL FILTER

The oil filter 1s a full flow type filter with a built-in
paper filter element Particles of metal from wear,
airborn dirt, carbon and other impurities can get in
the oil during use and could cause accelerated wear
or siezing if allowed to circulate through the engine
The oll filter, integrated into the oil line, removes
these impurities as the oil passes through it The
filter is mounted outside the engine to simplify
replacement of the filter element A relief valve is
also included ahead of the filter elernent to relieve
the high oll pressure in case the filter element
becomes clogged with impurities The relief valve
opens when the oil pressure overpowers the force
of the spring Oil passing through the relief valve
by-passes the oil filter and flows directly into the
main oil hole in the engine
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LU-4 LUBRICATION SYSTEM - Troubleshooting

TROUBLESHOOTING

Problem Possible cause Remedy Page

Oil leakage Cylinder head, cylinder biock or oil pump Repair as necessary
body damaged or cracked

Ol seal faulty Replace oil seal EM-48, 49,
72, 106

Gasket faulty Replace gasket

Low oil pressure O1l leskage Repair as necessary

Relief valve faulty Repair relief valve LU-8

Oil pump faulty Repair of pump LU-9

Engine oil poor quality Replace engine ail LU-6

Crankshaft bearing faulty Replace bearing EM-84

Connecting rod bearing faulty Replace bearing EM-84

Oil filter clogged Replace od filter LU-6

High o1] pressure Relief valve faulty Repair relief valve LU-8
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LUBRICATION SYSTEM - Oil Pressure Check LU-5

Recommended Viscastty (SAE)

15W 40 20W-49 20W-50
Tow 40 TOWSG >

— — ==

40W 30

aa TT
aT

"C-29 —18 <7 4 16 27 38
°F=20 oO 20 49 60 80 100
TEMPERATURE RANGE ANTICIPATED BEFORE NEXT OW CHANGE
* On turbocharged engines never use above °C (32°F)

Luegag

Luogsa

Oil Pressure Gauge

Luogss

OIL PRESSURE CHECK
1. CHECK ENGINE OIL QUALITY

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

If the quality is poor, replace the oil

Use API grade CD or better and recommended viscosity oil
(Europe)

Use API grade CC, CD or better and recommended viscos-
ity oil (Others)

2. CHECK ENGINE OIL LEVEL

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

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

NOTICE: Do not fill with engine oil above the "F"
mark.

3. REMOVE OIL PRESSURE SENDER GAUGE

4. INSTALL OIL PRESSURE GAUGE

5. WARM UP ENGINE

Allow the engine to reach normal operating temperature

6. CHECK OIL PRESSURE

Oil pressure:
At idling 0.3 kg/cm? (4.3 psi, 29 kPa)

or more

At 3,000 rpm 2.5 kg/cm? (36 psi, 245 kPa)
or more

7. REMOVE OIL PRESSURE GAUGE

8. REINSTALL OIL PRESSURE SENDER GAUGE

9. START ENGINE AND CHECK FOR LEAKS
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LU-6 LUBRICATION SYSTEM - Replacement of Engine Oi and Oi Filter

Lues4e

REPLACEMENT OF ENGINE OIL
AND OIL FILTER

NOTICE:
» Prolonged and repeated contact with mineral oil

will result in the removal of natural fats from the
skin, leading to dryness, irritation and dermatitis. In
addition, used engine oil contains potentially harm-
ful contaminants which may cause skin cancer.
Adequate means of skin protection and washing
facilities should be provided.

+ Care should be taken, therefore, when changing
engine oil, to minimize the frequency and length of
time your skin is exposed to used engine oil. Protec-
tive clothing and gloves, that cannot be penetrated
by oil, should be worn. The skin should be tho-
rougthly washed with soap and water, or use wa-
terless hand cleaner, to remove any used engine oil.
Do not use gasoline, thinners, or solvents.

+ In order to preserve the environment, used oil and used
oil filters must be disposed of only at designated dis-
posal sites.

DRAIN ENGINE OIL

(a) Remove the oil filler cap

(b) Remove the oi drain plug, and drain the oll into a
container

REPLACE OijL FILTER

{a} Using SST, remove the oi filter

SST 09228-10001

(b) Clean and check the of filter installation surface
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LUBRICATION SYSTEM — Replacement of Engine Od and Ou Filter LU-7

LUOS45

Luogd4

4.

5.

(c) Apply clean engine o1] to the gasket of a new oll filter

(da) Lightly screw the oi! filter into place, and tighten it
until the gasket contacts the seat

(e) Using SST, tighten it additional 3/4 turn

SST 09228-10001

FILL WITH ENGINE OIL

(a) Clean and install the oil drain plug with a new gasket

Terque: 250 kg-cm (18 ft-ib, 25 N-m)

(b) Fill with new engine oi (API grade CC (ex Europe),
CD or betfer and recommended viscosity oll)

Capacity (PZJ70, 73. 75):
Drain and refill

wi Oil filter change
9.0 liters (9.5 US qts, 7.9 Imp. qts)

w/o Oil filter change
7.7 liters (8.1 US qts, 6.8 Imp. qts)

Dry fill 9.3 liters (9.8 US qts, 8.2 Imp. qts)

Capacity (HZJ70, 73, 75):
Drain and refill

w/ Oil filter change
9.5 liters (10.0 US qts, 8.4 Imp. qts)

w/o Oil filter change
8.2 liters (8.7 US qts, 7.2 Imp. qts)

Dry fill 9.8 liters (10.4 US qts, 8.6 Imp. qts)

Capacity (HZJ80 and HDJ80):
Drain and refill

w/ Oil filter change
9.3 liters (9.8 US gts, 8.1 Imp. qts)

w/o Oil filter change
8.0 liters (8.5 US qts, 7.0 Imp. qts)

Dry fill 9.6 liters (10.1 US qts, 8.4 Imp. qts)

Capacity (HZB30 and HDB30):
Drain and refill

wi Oil filter change
9.8 liters (10.4 US qts, 8.6 Imp. qts)

w/o Oil filter change
8.5 liters (9.0 US qts, 7.5 Imp. qts)

Dry fill 10.1 liters (10.7 US qts, 8.9 Imp. qts)

(c) Reinstall the oil filler cap

START ENGINE AND CHECK FOR LEAKS

RECHECK ENGINE OIL LEVEL (See page LU-5)
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LU-8 LUBRICATION SYSTEM - Oi Purp

OIL PUMP
COMPONENT

Camshaft Oi! Seal Retainer

200 (14, 20}

@ Gasket

Relief Vaive

HZJ80 and
HDJ30

185 (13, 18)

Oil Pump
(Timing Gear Case}

Ou pan

kg-cm (ft-lb, N-m}| . Specified torque

@ Non-reusable part
Luass1
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LUBRICATION SYSTEM - Oil Pump LU-9

REMOVAL OF OIL PUMP
(See page LU-8)

HINT When repairing the oll pump, the oil pan and
strainer should be removed and cleaned

1 DRAIN ENGINE COOLANT (See page CO-4)

2. DRAIN ENGINE OIL (See page LU-6)

3. REMOVE TIMING GEARS
(See steps 1 to 12 on pages EM-43 to 45)

4. REMOVE OIL PAN

la2 ey (a) Remove the twenty-three bolts (1PZ) or twenty-
Soc orir

seven bolts (1 HZ and IHD-T) and three nuts

(b) Insert the blade of SST between the cylinder block
and oil pan, cut off applied sealer and remove the oil
pan

SST 09032-001 00

NOTICE:
+ Do not use SST for the timing gear case side and

rear oil seal retainer.

+ Be careful not to damage the oil pan flange.

5. REMOVE OIL STRAINER

Remove the two bolts, two nuts, oil strainer and gasket

6. REMOVE OIL PUMP (TIMING GEAR CASE)

(a) Before removing the two nuts holding the timing gear
case to the injection pump, check if the injection
pump period lines are aligned

If not, place new matchmarks for reinstallation

(b) Remove the two nuts
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LU-10 LUBRICATION SYSTEM - Oi Pump

(c) Remove the seven bolts, timing gear case and gasket

(d) Using a plastic-flaced hammer, lightly tap out the
tuning gear case

(e) Remove the gasket

DISASSEMBLY OF OIL PUMP

a 1. REMOVE DRIVEN ROTOR

LuOSBF

2. REMOVE RELIEF VALVE

Remove the plug, gasket, spring and relief valve

Ludss3
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LUBRICATION SYSTEM - Oi Pump LU-11

INSPECTION OF OIL PUMP

1. INSPECT RELIEF VALVE

Coat the valve with engine oil and check that tt falls
smoothly into the valve hole by tts own weight

If tt does not, replace the relief valve If necessary, replace
the oil pump assembly

| E Luoede
2. INSPECT DRIVE AND DRIVEN ROTORS

A. Inspect rotor body clearance

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

Standard body clearance: 0.10-0.17 mm
(0.039-0.0067 in.)

Maximum body clearance: 0.20 mm (0.0079 in.)

If the body clearance ts greater than maximum, replace the
Luter oil pump assembly

B. Inspect rotor side clearance

Using a thickness gauge and precision straight edge,
measure the clearance between the rotors and precision
straight edge

Standard side clearance: 0.03-0.09 mm
(0.001 2-0.0035 in.)

Maximum side clearance: 0.15 mm (0.0059 in.)

If the side clearance ts greater than maximum, replace the
oil pump assembly

LUTOTT

C. Inspect rotor tip clearance

Using a thickness gauge, measure the clearance between
the drive and driven rotors

Standard tip clearance: 0.08 — 0.16 mm
(0.0031 - 0.0063 in.)

Maximum tip clearance: 0.21 mm (0.0083 in.)

If the tp clearance ts greater than maximum, replace the oll
pump assembly

LUTO1D
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LU-12 LUBRICATION SYSTEM - Oil Pump

LUGd87

Seal Racking CORRECT WRONG

EMa453

LU0a9s

ASSEMBLY OF OIL PUMP
(See page LU-8)

1. INSTALL DRIVEN ROTOR

2. INSTALL RELIEF VALVE

(a) Insert the relief valve and spring into the installation
hole of the timing gear case

(b) Install a new gasket and the plug

Torque: 425 kg-cm (31 ft-lb, 42 N-m)

INSTALLATION OF OIL PUMP
(See page LU-8)

1. INSTALL OIL PUMP (TIMING GEAR CASE)

(a) Remove any old packing (FIPG) material and be
careful not to drop any oil on the contact surfaces of
the timing gear case and cylinder block

+ Using a razor blade and gasket scraper, remove all
the old packing (FIPG) maternal from the gasket
surfaces and sealing groove

* Thoroughly clean all components to remove all the
loose material

+ Using a non-residue solvent, clean both sealing
surfaces

(b) Apply seal packing to the timing gear case as shown
in the illustration

Seal packing: Part No.08826-00080 or equivalent

* Install a nozzle that has been cut to a 2-3 mm
(0 08-0 12 In) opening

* Parts must be assembled within 5 minutes of appli-
cation Otherwise the material must be removed
and reapplied

* Immediately remove nozzle from the tube and rein-
stall cap

(c) Place a new gasket into the groove of the timing gear
case as shown mn the Illustration
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LUBRICATION SYSTEM - Oil Pump LU-13

Ss

EMS5OG

(d) Install the timing gear case with the seven bolts

Torque: 200 kg-cm (14 ft-ib, 20 N-m)

(e)} Install the two nuts holding the injection pump to the
timing gear case

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

(f} Check that the injection pump period lines (or match-
marks) are aligned

If not correct, align the period lines (or matchmarks) by
tilting the injection pump

POUR ENGINE OIL INTO OIL PUMP

(a) Using a 5 mm hexagon wrench, remove the taper
screw plug

(b) Pour in approx 10 cc (0 061 cu in) of engine oll into
the oil pump

(c) Apply adheshive to two or three threads of the taper
screw

Adhesive: Part No. 08833-00070, THREE BOND
1324 or equivalent

(d) Using a 5 mm hexagon wrench, install the taper
screw
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LU-14 LUBRICATION SYSTEM - Oil Pump

3. INSTALL OIL STRAINER

Install a new gasket and the oil strainer with the two bolts
and two nuts

Torque: 90 kg-cm (78 in.-lb, 8.8 Nm)

qPZ 4. INSTALL OIL PAN

(a) Remove any old packing (FIPG) material and be
careful not to drop any oil on the contact surfaces of
the oil pan and cylinder block

+ Using a razor blade and gasket scraper, remove all
A B the old packing (FIPG) matenal from the gasket

a surfaces and sealing groove
[_ = * Thoroughly clean all components to remove all the

7 loose material
1HZ and IHD-T + Using a non-residue solvent, clean both sealing

Ce a Ta Toa surfaces
Ki \ NOTICE: Do not use a solvent which will affect the

, painted surfaces.

{ B (b) Apply seal packing to the oll pan as shown in the
A = g illustration

—_— 5 ams Seal packing: Part No.08826-00080 or equivalent
nd — * Install a nozzle that has been cut to a 5 mm (0 20

A B In) opening
a) (TM + Parts must be assembled within 5 minutes of appli-

cation Otherwise the material must be removed
and reapplied *

* Immediately remove nozzle from the tube and rein-
stall cap

(c) Install the oil pan with the twenty-three bolts (1 PZ) or
twenty-seven bolts (1 HZ and 1 HD-T) and three nuts

Torque: 100 kg-em (7 ft-lb, 10 Nm)

LUOS54

5. INSTALL TIMING GEARS

(See steps 2 to 12 on pages EM-50 to 53)

6. FILL WITH ENGINE OIL (See page LU-7)

7. FILL WITH ENGINE COOLANT (See page CO-5)

8. START ENGINE AND CHECK FOR LEAKS
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LUBRICATION SYSTEM - Oil Cooler Relief Valve and Check Valve LU-15

OIL COOLER, RELIEF VALVE AND
CHECK VALVE
COMPONENTS

\ i Ss, Pe; o # Gasket
y fQ \\ = Oil coaler

%*& Engine Drain
Cock

RolieVave Body

Relief Valve

Spring

@ Gasket

: Specified torque Plug

@ Non-reusable part

ke Precoated part LUOB9B
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LU-16 LUBRICATION SYSTEM - Oil Cooler, Relief Valve and Check Valve

REMOVAL OF OIL COOLER, RELIEF VALVE
AND CHECK VALVE

(See page LU-15)

1.

2.

3.

LUGSé9.

Luos33

Luoge2

DRAIN ENGINE COOLANT (See page CO-4)

REMOVE OIL FILTER (Seepage LU-6)

REMOVE INJECTION PUMP
(See page FU-27)

REMOVE OIL DIPSTICK AND GUIDE

(a) Remove the two bolts, oil dipstick and guide

(b) Remove the oil ring from the oil dipstick guide

REMOVE OIL COOLER AND OIL COOLER COVER
ASSEMBLY

Remove the thirteen bolts, two nuts, oil cooler and oil
cooler assembly and gasket

SEPARATE OIL COOLER AND OIL COOLER COVER

Remove the four nuts, oil cooler and two gaskets from the
oil cooler cover

REMOVE RELIEF VALVE

Remove the relief valve and gasket

REMOVE CHECK VALVE

Remove the check valve and gasket
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LUBRICATION SYSTEM — Oll Cooler, Relief Valve and Check Valve LU-17

9. REMOVE ENGINE DRAIN COCK

LUOD65

INSPECTION OF OIL COOLER, RELIEF VALVE
AND CHECK VALVE

1. INSPECT RELIEF VALVE

Push the valve with a wooden stick to check If it is stuck
-

YT? If stuck, replace the relief valve

LUSS64

[er elecelolerexerele

2. INSPECT CHECK VALVE

Push the valve with a wooden stick to check if It is stuck

If stuck, replace the check valve@ae-
i= Dani

LU1036

3. INSPECT OIL COOLER

Check the oil cooler for damage or clogging

If necessary, replace the oil cooler

LUIO13
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LU-18 LUBRICATION SYSTEM - Oil Cooler, Relief Valve and Check Valve

EM8287

iLuosea

Luass?

LuoBEO

LUOSEE

INSTALLATION OF OIL COOLER, RELIEF
VALVE AND CHECK VALVE
(See page LU-15)

1. INSTALL ENGINE DRAIN COCK

(a) Apply adhesive to two or three threads of the drain
cock

Adhesive: Part No. 08833-00070, THREE BOND 1324
or equivalent

(b) Install and torque the drain cock as shown

Torque: 200 kg-cm (14 ft-lb, 26 Nm)

INSTALL CHECK VALVE

Install the check valve with a new gasket

Torque: 275 kg-cm (20 ft-ib, 27 N-m)

INSTALL RELIEF VALVE

Install the relief valve with a new gasket

Torque: 400 kg-cm (29 ft-ib, 39 Nm)

ASSEMBLE OIL COOLER AND OIL COOLER COVER

Install two new gaskets and the oi cooler to the oll cooler
cover with the four nuts

Torque: 200 kg-cm (14 ft-lb, 20 N-m)
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LUBRICATION SYSTEM - Oil Cooler, Relief Valve and Check Valve LU-19

5.

8.

9.

INSTALL OIL COOLER AND OIL COOLER COVER
ASSEMBLY

Install a new gasket, the oi cooler and oll cooler cover
assembly with the thirteen bolts and two nuts

Torque: 200 kg-cm (14 ft-ib, 20 N-m)

INSTALL OIL DIPSTICK GUIDE AND DIPSTICK

(a) Install a new O-ring to the oll dipstick guide

(b) Apply engine oi to the new O-ring

(c) Install the oi dipstick and guide with the two bolts

Torque:
Intake manifoid side

200 kg-cm (14 ft-lb, 20 N-m)
Oil cooler cover side

200 kg-cm (14 ft-lb, 20 N-m)

INSTALL INJECTION PUMP
(See page FU-93)

INSTALL OIL ALTER (See page LU-6)

FILL WITH ENGINE COOLANT (See page CO-5)

10. START ENGINE AND CHECK FOR LEAKS

11. CHECK ENGINE OIL (See page LU-5)
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LU-20 LUBRICATION SYSTEM - Oil Nozzles and Check Valves

OIL NOZZLES AND CHECK VALVES
COMPONENTS

ow Nozzie______ Ney
Check Valve.

Oil Pan

75 (65 in —th, 7 4)

kg-cm (ft-lb, N-m)}| : Specified torque Luoga2

REMOVAL OF OIL NOZZLES AND CHECK
VALVES

1 DRAIN ENGINE OIL (See page LU-6)

2. REMOVE OIL PAN
(See step 4 on page LU-9)

3. REMOVE CHECK VALVE AND OIL NOZZLES

Remove the five (1 PZ) or six (1 HZ and 1HD-T) check
valves and oil nozzles

Luoses
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LUBRICATION SYSTEM - Oil Nozzles and Check Valves LU-21

INSPECTION OF OIL NOZZLES AND CHECK
VALVES

1. INSPECT CHECK VALVES

Push the valve with a wooden stick to check if it is stuck

If stuck, replace the check valve

100338

2. INSPECT OIL NOZZLES

Check the oil nozzles for damage or clogging

If necessary, replace the oi nozzle

LUDSS?

INSTALLATION OF OIL NOZZLES AND CHECK
VALVES
(See page LU-20)

1. INSTALL OIL NOZZLES AND CHECK VALVES

(a) Align the pin of the oi nozzle with the pin hole of the
cylinder block

(b) Install the oi nozzie with the check valve Install the
five (1PZ) or sx (1HZ and 1HD-T) oil nozzles and
check valvesae Luosac

Torque: 275 kg-cm (20 ft-lb, 27 Nm)

2. INSTALL OIL PAN

(See step 4 on page LU-14)

3. FILL WITH ENGINE OIL (See page LU-7)

4. START ENGINE AND CHECK FOR LEAKS
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ST-1

STARTING SYSTEM
Page

PRE-HEATING SYSTEM. .................000eeee eee eee ST-2

Super Glow Type (Europe and Australia)....... : ST-2

Fixed Delay Type (HZJ80 and HDJ80)
ex. (Europe and Australia)...................005 ST-9

Fixed Delay Type (PZJ, HZJ75, HZB and HDB)

ex. (Europe and Australia)......................4 ST-11

TROUBLESHOOTING. . ....... 000.022 cccceeeseeeeeeeeeeed ST-13

STARTING SYSTEM CIRCUIT. ...............00ccee eed ST-13

STARTER. 2.0... .cccccccccccceeeeeeeseeeeeeseeetsateeteana ST-15

STARTER RELAY (PZJ, HZJ and HDJ).............. ST-26

STARTER RELAY (HZB and HDB)...................4 ST-27

VOLTAGE CONVERTER TIMER
(HZJ80 and HDJ80) (w/24 V Starter)............ ST-28

VOLTAGE CONVERTER RELAY
(HZJ80 and HDJ80) (w/24 V Starter)............ ST-29

24 V HOLD WARNING RELAY
(HZJ80 and H DJ80) (w/ 24 V Starter)............ ST-30
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ST-2 STARTING SYSTEM - Pre-Heating System (Super Glow Type)

PRE-HEATING SYSTEM

Super Glow Type
(Europe and Australia)
SYSTEM CIRCUIT

PZJ 70. 73, 75 and H2J 70, 73, 75

Starter Switch

AM 1G
S12

Fuse
ENGINE
15 A

}stow 2,45 9) 18 Glow Plug
BY 2.0L No 2 Glow No1 Glow Indicator

Plug Relay Piug Relay Light

E| |G EL. iG To Alternator
_ Pre- Heating Terminal L

Battery Timer
Glow FL Water
Plug GLOW Temp
Resistor PLUG Sensor

O56
Battery
(24 V Type} ;

@ Glow Plug
= +L Lo

(12
 

V
 Typ

e)

H2J 80 and HDJ 80

Starter Switch
FL“A" Europe AM1 1.25 B

Australia MAIN 2.0L

Q Fuse
ENGINE
15 A

Glow Plug
(3) Indicator

Light

To Alternator
Terminal L

Water
Temp
Sensor

“A
i

g| [B g| |B i
FLLp "A" GLOW No 2 Glow No.1 Glow

125B Plug Relay Plug Relay

E| E/ [G G 6 ‘i

Glow FL
Plug GLOW
Resistor PLUG

O3P
T Battery |

E Glow Plug

tok
= = = = = = STOS7B

S5TO875
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STARTING SYSTEM - Pre-Heating System (Super Glow Type) ST-3

SYSTEM CIRCUIT (Cont'd)

HZB 30 and HDB 30
Starter Switch

y B
AFL 4 FL
pMAIN ) GLOW g
e2OL P20L

EL IG

Glow
Plug
Resistor

Battery

FL
GLOW
PLUG
O5G

(24 V Type)

(1
2 

V
 Ty

ps)

Fuse
GAUGE

754

Ta Alternator
Terminal L

Glow Plug
(a) Indicator

Light

Water
Temp
Sensor

STa879

INSPECTION OF PRE-HEATING SYSTEM

HINT Refer to Diesel Electrical System Diagnosis for
inspection procedures (See page EM-14)

TIMER CHARACTERISTIC DIAGRAM

12 V Type
(1PZ, 1HZ and 1HD-T for Australia}

@ 30
oD

28
o ph
— 20Ee |
Oo
€
= 10
wo

x=

go
x 9 10 it 12

Glow Plug Terminal Voltage (¥}

3 3 TT 177180
87 % x After vi Time | yao 3

26 120 =
= \ 100 zF5 =24 A \ / 80 °
= NY &
e232 60 a

z 2 f “A 40 &e = G
= Light Lighting Time i £4 4 Nel = 20

6 i 0
-30 -26-16 0 10 20 36 40 50

Water Temperature °C (°F)

60 70
€ 22), 4301413215068 186 }(104)(122)(1 45158)

STUBG7 STQBGS
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ST-4 STARTING SYSTEM - Pre-Heating System (Super Glow Type)

TIMER CHARACTERISTIC DIAGRAM (Cont'd)

(1HZ for Europe)

= § Kae Glow tte 1°_ g 7 if ee t40 3
9 2 ra 3)3B 30 2 6 i too ~

& 5 —
= 20 n 4 80
lal P| c KN =
a [~~ € 3 so 2
s 5 | J \ 40 i& 52 ~

z 10 [ E 1 Light Lighting Time \ 20 £
" = 4

Eg S yl ,t [TI 7 0
-20-10 0 10 20 309 10 1 12 t ~ 328 id day ebon eeyqaenctoaytaz2yet a0yea Be5B)

Glow Plug Terminal Voltage (V) Water Temperature °C (°F)

(1HD-T for Europe)

~ 8 ee eee)
go7 i After Glow Time 140 3

Fi 5 120 &a 30 > 6 § 7 a

7 E 5 100 2
A= Pd FE= 20 — g 4 ‘ g 8
D> [~~ FE 3 60
= 10 & 2 \ 40 o
s a ~

3 a aN \ 2 =
2 2 Light Lighting Time iH
o 0 o / ++ #10

—30 -— 09 10 20 30 49 50 60 70a 10 12 Coen (1a) E2NSONEBNBSKA0A)CT 22){140}(158)

Glow Plug Terminal Voltage (V)
Water Temperature °C (°F)

24V Type

-~ 8 TT 17117 180
~ & 7 ts After Glow Time 140 re
a — rt

a 18 @ 6 | 120 @
o & 56 100 2E — rE \ R=
a 10 > 4 go oF
a Pmt | = =
c rm = 3 “i 60 2

re 2 | 9
o 5 a 2 t 40 _
= £ Light Lighting Time N £
? So TT Pere? *a 0 + 9 a 0

= 0 0 10 20 30 40 5018 20 220 2A { 32) (ay C14} (32003(B) (BEM 104) (1 22} 180}(1 58)
i VvGlow Piug Terminal Voltage (V} Water Temperature °C (°F) S086? sooo

STO867 STOSGO
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STARTING SYSTEM - Pre-Heating System (Super Glow Type) ST-5

Wire Harness Side INSPECTION OF COMPONENTS

Pre-Heating Timer

LOCATION
Mm PZJ, HZJ, HDJ Under the instrument panel on the pas-

L|2|3 4i5}6 senger side
7|8|9 i 11iZiis HZB, HDB Under the instrument panel center

Ki37

INSPECT PREHEATING TIMER CIRCUIT

Disconnect the connector from the pre-heating timer, and
check the connector on the wire harness side as shown in
the following chart

Check for Tester connection Condition Specified value

Continuity 1 —Ground - Continuity

Turn starter switch OFF No voltage
Voltage 3 - Ground

Turn starter switch ON Battery voltage

Turn starter switch OFF No voltage
Voltage 4—-Ground

Turn starter switch ON Battery voltage

Contmuity 5 — Ground - Continuity

Continuity 6 — Ground — Continuity

Continuity 7 —Ground — Continuity

Continuity 10— Ground — Continuity

Turn starter switch OFF No voltage
Voltage 41 — Ground

Turn starter switch START Battery voltage

srose

Continuity

Oo:

39
9 

0
]

No. 1 Glow Plug Relay

LOCATION:

INSPECT RELAY CONTINUITY

In the engine compartment on the left side

STOgG!

(a) Using an ohmmeter, check that there is continuity
between terminals E and g

(b) Check that there is no continuity between terminals B
and G

If continuity ts not as specified, replace the relay
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ST-6 STARTING SYSTEM - Pre-Heating System (Super Glow Type)

2. INSPECT RELAY OPERATION

(a) Apply battery voltage across terminals E and g

(b) Using an ohmmeter, check that there is continurty
between terminals B and G

If operation is not as specified, replace the relay
Continuity

ST0802

No.2 Glow Plug Relay (PZJ, HZJ and HDJ)

LOCATION: In the engine compartment on the left side

STOB04

1. INSPECT RELAY CONTINUITY

(a) Using an ohmmeter, check that there is continuity
between terminals E and g

(b) Check that there Is no continurty between terminals B
and G

If continuity is not as specified, replace the relay

STOSDE

2. INSPECT RELAY OPERATION

(a) Apply battery voltage across terminals E and g

(b) Using an ohmmeter, check that there Is continuity
between terminals B and G

If operation is not as specified, replace the relay

ST0805

No.2 Glow Plug Relay (HZB and HDB)

LOCATION: | Inside wall adjacent to center door

StO0076
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STARTING SYSTEM -— Pre-Heating System (Super Glow Type) ST-7

No continuity Continuity 1 INSPECT RELAY CONTINUITY
Co oc} (a) Using an ohmmeter, check that there is continuity

lo S| between terminals E and g
beaoO Ey oO BS (b) Check that there is no continuity between terminals B

and G

lf continutly ts not as specified, replace the relay

STOTS+

Continuity Battery 2. INSPECT RELAY OPERATION
Cc ry (a) Apply battery vollage across terminals E and g

eo) o (b) Using an ohmmeter, check that there Is continuity
a] e between terminals B and G

lf operation is not as specified, replace the relay

STa3ka

Glow Plug

INSPECT GLOW PLUG

Using an ohmmeter, check that there is continuity between
the glow plug terminal and ground

If there ts no continuity, replace the glow plug

HINT
+ Be careful not to damage the glow plug pipes as It could

cause an open circuit or shorten life of the plugs

+ Avoid getting oil and gasoline on the glow plug when
cleaning

+ During inspection, be sure to wipe any oll off the glow
plug terminal and bakelite washer with a dry cloth

+ Be careful not to apply more than 11 volts (12 V type)
or 22 volis (24 v type} to the glow plug as it could cause

FU2685 an open circuit

Glow Plug Resistor

o INSPECT GLOW PLUG RESISTOR
on

O78 Using an ohmmeter, check that there Is continuity between
oi the resistor terminals

Ohmmeter If there is no continuity, replace the resistor

FU27SS
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ST-8 STARTING SYSTEM - Pre-Heating System (Super Glow Type)

Water Temperature Sensor

INSPECT TEMPERATURE SENSOR

Using an ohmmeter, measure the resistance between the
sensor terminals

Resistance: Refer to chart

If the resistance is not as specified, replace the sensor

40°
207

IGE
— 8 L
go 6

WATER TEMP. SENSOR “Ab
wi

oO
z 24

E ez 1
O eae 2 osti, @ ost

= oat

Thermistor OZ

L

200 20 40 60 80 100 120
(4) (82) (68){(104K1 401 76K 2129248)

TEMPERATURE °C (°F)

Fi382a FIO7O9
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STARTING SYSTEM - Pre-Heating System (Fixed Delay Type) ST-9

Fixed Delay Type
(HZJ80 and HDJ80)
ex. (Europe and Australia)

SYSTEM CIRCUIT

Starter Switch

AM1 Gi

AM2 =

Fuse Fuse
IGN ENGINE
T5A 15 A

4 3
Glow Plug Glow Plug
Relay Indicator

Light
8

Pre-Heating
Timer 2 To Alternator

Terminal L

7
Glow JPlug =)

il

STO876

INSPECTION OF PREHEATING SYSTEM

1. INSPECT LIGHTING TIME OF GLOW INDICATOR
LIGHT

Turn the starter switch "ON", measure the lighting time

Light lighting time: Approx. 5 seconds

2. INSPECT PREHEATING TIME

Turn the starter switch "ON", and measure the time battery
voltage is applied to terminal 1 of the pre-heating timer

Pre-heating time: Approx. 18 seconds
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ST-10 STARTING SYSTEM - Pre-Heating Systern (Fixed Delay Type)

Wire Harness Side

Gg1

INSPECTION OF COMPONENTS

Pre-Heating Timer

INSPECT PREHEATING TIMER CIRCUIT

LOCATION: Under the instrurnent panel on the passenger
side

Disconnect the connector from the pre-heating timer, and
check the connector on the wire harness side as shown In
the following chart

Check for Tester connection Condition Specified value

Turn starter switch OFF No voltage
Voltage 1 — Ground ~

Turn starter switch START Battery voltage

Turn starter switch OFF No voltage
Valtage 3 -— Ground

Turn starter switch ON Battery voltage

Continuity 7 - Ground - Continuity

Turn starter switch OFF No voltage
Voltage 8 -— Ground :

Turn starter switch ON Battery valtage

Glow Plug Relay
(See No.2 Glow Plug Relay (PZJ. HZJ and HDJ) on page
ST-6)

LOCATION:

Glow Plug
(See page ST-7)

In the engine compartment on the left side
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STARTING SYSTEM — Pre-Heating System {Fixed Delay Type) ST-11

Fixed Delay Type
(PZJ, HZJ75, HZB and HDB)
ex. (Europe and Australia)

SYSTEM CIRCUIT

(1
2 

V
 Ty

pe)

PZJ and HZJ 75

Starter Switch

Glow
Relay

Plug

Pre- Heating
Timer

v
Es
r Battery
> (24V Type) Plug
TM

HZB and HDB

Starter Switch

Fuse
GLOW
75A

Indicator
Light

Glow Plug
Indicator

Pre-Heating
Timer

Battery
(24 V Type}

Fuse
GLOW
T5A

Fuse
GAUGE
75A

Light

Glow Plug

Glow Plug
Indicator

STO880
STO884
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ST-12 STARTING SYSTEM - Pre-Heating System (Fixed Delay Type)

INSPECTION OF PREHEATING SYSTEM

INSPECT LIGHTING TIME OF GLOW INDICATOR LIGHT

Turn the starter switch "G", measure the lighting time

Light lighting time:
12V type Approx. 6 seconds
24V type Approx. 5 seconds

Wire Harness Side INSPECTION OF COMPONENTS

Pre-Heating Timer

} INSPECT PREHEATING TIMER CIRCUIT
1/2 3 LOCATION

PZJ, HZJ75 Under the instrument panel on the passenger
SIM GIy 7 side

HZB, HDB Under the instrument panel center

e7t Disconnect the connector from the pre-heating timer, and
check the connector on the wire harness side as shown in
the following chart

Check for Tester connection Condition Specified value

Continuity 2 — Ground _ Continuity

Turn starter switch OFF No voltage
Voltage 5 - Ground

Turn starter switch G Battery voltage

Turn starter switch OFF No voltage
Voltage 6 — Ground

Turn starter switch G Battery voltage

Glow Plug Relay (PZJ and HZJ75)
(See No.2 Glow Plug Relay (PZJ, HZJ and HDJ) on page
ST-6)

LOCATION: In the engine compartment on the left side

Glow Plug Relay (HZB and HDB)
(See No.2 Glow Plug Relay (HZB and HDB) on page ST-6)

LOCATION: _ Inside wall adjacent to center door

Glow Plug
(See page ST-7)
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STARTING SYSTEM — Troubleshooting, Starting Systern Circuit ST-13

TROUBLESHOOTING

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 or worn Repair or replace cables

Neutral start switch faulty (A/T only) Replace switch

Fusible link blown Replace fusible link

Starter relay faulty Check relay §T-25, 26

Starter faulty Repair starter ST-15

Starter swrch feulty Replace starter switch

Engine cranks slowly Battery charge low Check battery specific gravity | CH-5

Charge or replace battery

Battery cables loose, corroded or worn Repair or replace cables

Starter fauity Repair starter ST-15

Starter keeps running Starter faulty Repair starter $T 15

Starter swrch faulty Repalce starter switch

Short in wiring Repair wiring

Starter spins but engine | Pinion gear teach broken or faulty starter Repair starter ST-i5

will not crank Flywheel teeth broken Replace flywheel ST-16

STARTING SYSTEM CIRCUIT

w/o Voltage Converter Timer AM1 H2J 80 and HDJ 80
AM Others
8T1 HZJ 80 and HDJ 80

Starter Switch ST Others

AM or AMI= ST of $11

FL “A” (Others)
o (A/T)
i Neutral
= Start
~ SwitchFL.

MAIN 20 L (H2J 80, HDJ 80, HZB 30 and HDB 30)
AM1 1.25 B {Others}

(1
2 

V
 Ty

pe)

Battery

Terminal 30

Battery
(24 V Typs}

FL “A"
AM1 50 A (HZ 80 and HDJ 80)
AM1 1.0 ¥ (HZB 30 and HDS 30)

Terminal 50

4

Starter
Relay

STOS74
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ST-14 STARTING SYSTEM - Starting Systern Circurt

STARTING SYSTEM CIRCUIT (Cont'd)

w/ Voltage Converter Timer

Starter Switch

(i)
eutral

R (M/T) Start
AUGE Switch

B ST

) gt Starter
Voltage O56 Relay

FL Converter
Timer 3 MG E

24 V Hold |
Ray Ta Alternator

Terman! L
Voltage
Canverter

2+ Relay 1+
ar rn Terminal 30 | Terminal 50

ton a ae
FL

T O.3P aa
ft Battery Battery |i

’ Starter

uk «l
f

$Tog02
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STARTING SYSTEM - Siarier ST-15

STARTER

COMPONENTS

Snap Ring

Pinion Gear
Starter Hoasing

Starter Clutch Retainer
Compression Spring

Clutch Shaft

Return Spring

Magnetic : iSwitch : oe?
¢ = ~ - Stop Collar

a aN | Coma pression Spring

ider Gear Bearing
Plate Washer 0 ---~ ae

_ ~

Felt Washer

Rear Bearing
Armature

Field Frame
Brush (Field Cail}

Brush Holder

@ Non-reusable part End Cover
sTog71

DISASSEMBLY OF STARTER

1. REMOVE FIELD FRAME AND ARMATURE

(a) Remove the nut and spring washer, and disconnect
the lead wire from the magnetic switch terminal

(b) Remove the two through bolts, spring washers, plate
washers and O-rings

(c) Pull out the field frame together with the armature

(d) Remove the felt washer and lock plate
STOBIS STOR2E

2. REMOVE STARTER HOUSING, CLUTCH ASSEMBLY
AND GEARS

(a) Remove the three screws
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ST-16 STARTING SYSTEM - Starter

(b) Remove the following parts from the magnetic switch

(1) Starter housing and clutch assembly

(2) Retum spring

(1) (3) Plate washer

(4)
(5)

()
iS Idler gear

(3) Bearing(4) 5

3. REMOVE STEEL BALL

Using a magnetic finger, remove the steel ball from the
clutch shaft hole

4. REMOVE BRUSH HOLDER

(a) Remove the two screws and end cover from the field
frame

STo830

(b) Using a screwdriver, hold the spring back and discon-
nect the brush from the brush holder Disconnect the
four brushes, and remove the brush holder

5. REMOVE ARMATURE FROM FIELD FRAME
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STARTING SYSTEM - Starter ST-17

S5T0011

S$T0g29

STO832

INSPECTION AND REPAIR OF STARTER

Armature Coil

1. INSPECT COMMUTATOR FOR OPEN CIRCUIT

Using an ohmmeter, check that there is continuity between
the segments of the commutator

If there is no continurty, replace the armature

INSPECT COMMUTATOR FOR GROUND

Using an ohmmeter, check that there is no continuity
between the commutator and armature coil core

If there is continurty, replace the armature

Commutator

1. INSPECT COMMUTATOR FOR DIRTY AND BURNT
SURFACE

If the surface ts dirty or burnt, correct with sandpaper
(No 400) or on a lathe

INSPECT COMMUTATOR FOR RUNOUT

(a) Place the commutator on V-blocks

(b) Using a dial indicator, measure the circle runout

Maximum circle runout: 0.05 mm (0.0020 in.)

If the circle runout Is greater than maximum, correct It on a
lathe

INSPECT COMMUTATOR DIAMETER

Using calipers, measure the diameter

Standard diameter: 36.0 mm (1.417 in.)

Minimum diameter: 35.0 mm (1.378 in.)

If the diameter of the commutator is less than minimum,
replace the armature
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ST-18 STARTING SYSTEM - Starter

sToado

STs0tS

No continuity

STOO1S

STQ0TS

4. INSPECT UNDERCUT DEPTH

Check that the undercut depth ts clean and free of foreign
material Smooth out the edge

Standard undercut depth: 0.7-0.9 mm
(0.028-0.035 in.)

Minimum undercut depth: 0.2 mm (0.008 in.)

If the undercut depth ts less than minimum, correct it with
a hacksaw blade

Field Coil (Field Frame)

1 INSPECT FIELD COIL FOR OPEN CIRCUIT

Using an ohmmeter, check that there is continuity between
the lead wire and freld coi brush lead

If there is no continurty, replace the field frame

2. INSPECT FIELD COIL FOR GROUND

Using an ohmmeter, check that there is no continulty
between the field coil end and field frame

If there ts continurty, replace the field frame

Brushes

INSPECT BRUSH LENGTH

Using calipers, measure the brush length

Standard length: 20.5-21.0 mm (0.807-0.827 in.)

Minimum fength: 13.0 mm (0.512 in.)
If the length ts less than minimum, replace the brush holder
and field frame

Brush Springs
INSPECT BRUSH SPRING LOAD

Take the pull scale reading the instant the brush spring
separates from the brush
Standard installed load: 3.2-4.0 kg

(7.1 -8.8 lb, 31-39 N)
If the installed load is not as specified, replace the brush

‘ ‘Qo.springs .
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STARTING SYSTEM - Starter ST-19

STOB10

T0841

STOg43

870843

Brush Holder

INSPECT BRUSH HOLDER INSULATION

Using an ohmmeter, check that there is no continuity
between the positive (+) and negative (-) brush holders

If there ts continurty, repair or replace the brush holder

Clutch and Gears

1. INSPECT GEAR TEETH

Check the gear teeth on the pinion gear, idler gear and the
clutch assembly for wear or damage

If damaged, replace the gear or clutch assembly

If damaged, also check the flywheel ring gear for wear or
damage

INSPECT CLUTCH PINION GEAR

Rotate the pinion gear clockwise and check that it turns
freely Try to rotate the pinion gear counterclockwise and
check that tt locks

If necessary, replace the clutch assembly

IF NECESSARY, REPLACE CLUTCH ASSEMBLY

Disassembly starter housing and clutch assembly

(a) Push down the pinion gear and starter housing

(b) Using a plastic-faced hammer, tap in the stop collar

(c) Using a screwdriver, pry out the snap ring
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ST-20 STARTING SYSTEM - Starter

1)
2

3

a
eate

n
=

]

STO860

(
(
(
(
(
(
(
(

ao
wow

s8

(1)
()
(3)

ST0905

(1)
(2)

i AK (3)
(4)

(4) ®) (5)
8) 6)

STO886

STORS2

SToeag

(d) Disassembly the following parts

Stop collar

Pinion gear

Retainer

Compression spring

Starter housing

Starter clutch

Compression spring

Clutch shaft

B. Assemble starter housing and clutch assembly

(a) 1st, assemble the following parts

Clutch shaft

Compression spring

Starter clutch

(b) 2nd, assemble the following parts

Clutch shaft and starter shaft assembly

Starter housing

Compression spring

Retainer

Pinion gear

Stop collar

(c) Push down the pinion gear and starter housing

(d) Using snap ring pliers, install the snap ring

(e) Using pliers, compress the snap ring

(f) Check that the snap ring fits correctly

Donated by Andrew Schauer. cruisercult.com



STARTING SYSTEM - Siarier ST-21

STosss

sTacag

SST

STOSoS

(g) Using a plastic-faced hammer, tap the clutch shaft
and install the stop collar onto the snap ring

Bearings

1. INSPECT BEARINGS

Tum each bearing by hand while applying inward force

If resistance ts felt or if the bearing sticks, replace the
bearing

IF NECESSARY, REPLACE BEARINGS

Remove bearings

Using SST, rernove the bearing

SST 09286-46011

Install bearings
(Front)

Using a press, press in a new bearing

(Rear)

Using SST and a press, press in a new bearing

SST 09285-76010
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ST-22 STARTING SYSTEM - Starter

Magnetic Switch

1 PERFORM PULL-IN COIL OPEN CIRCUIT TEST

Using an ohmmeter, check that there ts continuity between
terminals 50 and C

If there is no continuity, replace the magnetic switch

Terminal 50
Continuity

2. PERFORM HOLD-IN COIL OPEN CIRCUIT TEST

Using an ohmmeter, check that there 1s continuity between
terminal 50 and the switch body

If there is no continurty, replace the magnetic switch

Continuity Terminal 50

ASSEMBLY OF STARTER
(See pageST-15)

HINT Use high-temperature 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

570237

2. INSTALL BRUSH HOLDER

(a) Place the brush holder on the armature

(b) Using a screwdriver, hold the brush spring back, and
connect the brush into the brush holder Connect the
four brushes

HINT Check that positive (+) lead wires are not
grounded
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STARTING SYSTEM - Starter ST-23

(c) Install the end cover with the two screws

ST03830

3. INSERT STEEL BALL INTO CLUTCH SHAFT HOLE

(a) Apply grease to the steel ball

(b) Insert the steel ball into the clutch shaft hole

STO827

4. INSTALL GEAR, CLUTCH ASSEMBLY AND STARTER
HOUSING

(a) Apply grease to the return spring

(b) Insert the return spring into the magnetic switch hole

(c) Install the plate washer to the magnetic switch

STO865

(d) Install the following parts to the starter housing

(1) Idler gear

(2) Bearing

STo836

(e) Assemble the starter housing and magnetic switch
with the three screws

ST6831
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ST-24 STARTING SYSTEM - Starter

5. INSTALL FIELD FRAME AND ARMATURE ASSEMBLY

(a) Install a new felt washer to the armature

(b) Install the lock plate to the cutout portion of the
magnetic switch

(c) Align the lock plate with the cutout portion of the field
frame

aN Lock rae /7
ST00a5

(d) Install the field frame and armature assembly with two
new O-rings, the two plate washers, spring washers
and two through bolts

(e) Connect the lead wire to terminal C, and install the
spring washer and nut

ST0826 STO835.
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STARTING SYSTEM - Siarier ST-25

PERFORMANCE TEST OF STARTER

NOTICE: These tests must be performed within 3 to 5
seconds to avoid burning out the coil.

1. PERFORM PULL-IN TEST

(a) Disconnect the field coil lead wire from terminal C

(b) Connect the battery to the magnetic switch as shown
Check that the clutch pinion gear moves outward

If the clutch pinion gear does not move, replace the
magnetic switch assembly

2. PERFORM HOLD-IN TEST

While connected as above with the clutch pinion gear out,
disconnect the negatre {(-) lead from terminal C Check
that the pinion gear remains out

If the clutch pinion gear returns inward, replace the mag-
netic switch assembly

3. INSPECT CLUTCH PINION GEAR RETURN

Disconnect the negative {-) lead from the switch body
Check that the clutch pinion gear returns inward

If the clutch pinion gear does not return, replace the
magnetic switch assembly

4. PERFORM NO-LOAD PERFORMANCE TEST

(a) Connect the battery and ammeter to the starter as
shown

(b) Check that the starter rotates smoothly and steadily
with the pinion gear moving out Check that the
ammeter shows the specified current

Specified current:
12 Vitype 180 Aor less at 11 V
24 Vtype 90 A or less at 23 V
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ST-26 STARTING SYSTEM - ‘Starter Relay (PZJ, HZJ and HDJ)

w/ 12V Starter

B
MG

ST

a
ST0813

w/ 24V Starter

STO814

min
No continuity

ST0811

®
Battery

STOBI2

STARTER RELAY (PZJ, HZJ and HDJ)
LOCATION _ In the engine compartment on the left side

INSPECTION OF STARTER RELAY

1. INSPECT RELAY CONTINUITY

(a) Using an ohmmeter, check that there is continuity
between terminals E and ST

(b) Check that there is no continurty between terminals B
and MG

If continurty is not as specified, replace the relay

2. INSPECT RELAY OPERATION

(a) Apply battery voltage across terminals E and ST

NOTICE: If the vehicle has a voltage coverter, per-
form the check using a 12 V battery.

(b) Using an ohmmeter, check that there is continuity
between terminals B and MG

If operation is not as specified, replace the relay
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STARTING SYSTEM - Starter Relay (HZB and HDB) ST-27

B MG STARTER RELAY (HZB and HDB)

LOCATION: Inside wall adjacent to center door

1

E STO108

No continuity INSPECTION OF STARTER RELAY

1. INSPECT RELAY CONTINUITY

(a) Using an ohmmeter, check that there is continuity
between terminals E and ST

(b) Check that there is no continutty between terminals B
and MG

If continuity is not as specified, replace the relay

Continuity

STO218

2. INSPECT RELAY OPERATION

(a) Apply battery voltage across terminals E and ST

(b) Using an ohmmeter, check that there is continuity
between terminals B and MG

If operation is not as specified, replace the relay

Continuity Battery

$0219
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ST-28 STARTING SYSTEM - Voltage Converter Timer

Wire Harness Sida

4{5 |nle]qt?

G71

VOLTAGE CONVERTER TIMER
(HZJ80 and HDJ80) (w/ 24 V Starter)

LOCATION: In the cowl on the passenger's side

INSPECTION OF VOLTAGE CONVERTER TIMER

INSPECT VOLTAGE CONVERTER TIMER

Disconnect the connector from the voltage converter timer,
and check the connector on the wire harness side as shown
in the following chart

Check for Tester connection Condition Specified value

Turn starter switch OFF No voltage
Voltage + - Ground

Turn starter switch START Battery voltage

Turn starter switch OFF No voltage
Voltage 2- Ground

Turn starter switch ON Battery voltage

Turn starter switch OFF No voltage
Voltage 3-— Ground

Turn starter switch START Battery voltage

Continuity 4 — Ground - Continuity

Continuity 5-6 - Continuity

Continuity 7— Ground - Continuity
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STARTING SYSTEM - Voltage Converter Relay ST-29

Continuity

Continuity No continuity

Continuity

|
Om

ST0837

Battery

No continuity Continuity

No continuity

ba

©

sros7a

VOLTAGE CONVERTER RELAY
(HZJ80and HDJ80) (w/24 V Starter)

LOCATION _ In the engine compartment on the left side

INSPECTION OF VOLTAGE CONVERTER RELAY

INSPECT RELAY CONTINUITY1

(a) Using an ohmmeter, check that there is continuity
between terminals e and g

Check that there is continuity between terminals 1 -
and E

Check that there is continuity between terminals 1 +
and 2+

Check that there is no continuity between terminals
1 - and 2+

If continuity is not as specified, replace the relay

INSPECT RELAY OPERATION

(a)
(b)

(c)

(d)

Apply battery voltage across terminals e and g

Using an ohmmeter, check that there Is continuity
between terminals 1 - and 2+

Check that there is no continuity between terminals
1+ and 2+

Check that there is no continuity between terminals
1-andeE

If operation Is not as specified, replace the relay
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ST-30 STARTING SYSTEM - 24 V Hold Warning Relay

BEOOUS

No continuity Continuity

BEOooS

BEOOTO

24 V HOLD WARNING RELAY
(HZJ80and HDJ80)
(w/ 24 V Starter)

LOCATION _ In the driver's cowl side

INSPECTION OF 24 V HOLD WARNING RELAY

1. INSPECT RELAY CONTINUITY

(a) Using an ohmmeter, check that there ts continuity
between terminals 1 and 3

(b) Check that there is no continuity is not as specified,
replace the terminals 2 and 4

If continuity is not as specified, replace the relay

INSPECT RELAY OPERATION

(a) Apply battery voltage across terminals 1 and 3

(b) Using an ohmmeter, check that there is continurty
between terminals 2 and 4

If operation is not as specified, replace the relay
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CH-2 CHARGING SYSTEM - Precautions, Troubleshooting

PRECAUTIONS
1 Check that the battery cables are connected to the

correct terminals

2 Disconnect the battery cables when the battery Is
given a quick charge

3 Do not perform tests with a high voltage insulation
resistance tester

4 Never disconnect the battery while the engine Is run-
ning

TROUBLESHOOTING

Wiring faulty Repair wiring

Problem Possible cause Remedy Page

Discharge warning light | Fuse blown Check fuses
does not light with Ligh Replace lightstarter switch at "ON" ight burned out p g
and engine not running | Wiring connection loose Tighten loose connection

IC regulator faulty Replace IC regulator CH-8
Discharge warning light | Drive belt loose or worn Adjust or replace drive belt CH-5

does not go out with Battery cables loose, corroded or | Repair or repice cables
engine running worn

(battery requires
frequent recharging) Fuse blown Check fuse

Fusible link blown Replace fusible link

IC regulator or alternator faulty Check charging system CH-5
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CHARGING SYSTEM - Charging System Circurt CH-3

CHARGING SYSTEM CIRCUIT

PZJ70,73,75andHZJ70,73,75

Starter Switch

AM ay"
IG

FL FuseAM1 é ENGINE
1 25B 15A

Battery

Battery 5 9
(24 V Type)

(1
2 

V
 Ty

pa} Discharg
Warning
Light

(w/o Tachometer)

°
Ic Regul

ater

Fuse
CHG
75A

£ Stator Cail kt

Onno

—
Rotor Coll

Alternator

HZJ80andHDJ80

Starter Switch

AM2

IG2 | H

FL Fuse
AM1 IGN
50A 75A

FL FL Ss |
MAIN ¢ AM1 AGS ry
20L 125B 5 || i s

a3

1 $ kg Stator lg |

| PHE}

Own |
Rotor Coll

Alternator ot :

STOBa4

ST0883
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CH-4 CHARGING SYSTEM - Charging System Circurt

CHARGING SYSTEM CIRCUIT
(Cont'd)

HZB 30 and HDB 30

FL
AM1
10Y

¢ MAIN
20L

Battery

ny
Es

Ee Battery
> (24 V Type)
NN

Starter Switch

IG Fuse :
ENGINE
10A

Fuse
GAUGE -
75A t

ry

YDischarge
Warning
Light

Regul
ator

Fuse

&75A

Stator Coll 1
r F 3

OROr
Rotor Coll |

Alternator

STO882
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CHARGING SYSTEM — On-Vehicle inspection CH-5

Upper

Lower
Level

CHOBS4

CHOBES

CORRECT WRONG

f 4

Clearance

U =

CHOBTZ

CHOBE

ON-VEHICLE INSPECTION
1 INSPECT BATTERY SPECIFIC GRAVITY AND

ELECTROLYTE LEVEL

(a) Check the specific gravity of each cell

Standard specific gravity:
When fully charged at 20°C (68°F)

1.25-1.27 (ex. (95D31 R and 95D31L))
1.27 -1.29 (95D31R and 95D31L)

If not as specified, charge the battery

(b) Check the electrolyte quantity of each cell

If insufficient, refill with distilled (or purified) water

CHECK BATTERY TERMINALS, FUSIBLE LINKS AND
FUSES

(a) Check that the battery terminals are not loose or
corroded

(b) Check the fusible links and fuses for continuity

INSPECT DRIVE BELTS

(a) Visually check each belt for cracks, olliness or wear
Check that the belt does not touch the bottom of the
pulley groove

If one belt has any of the above defects, replace both belts

(b) Check the drive belt deflection by pressing on the belt
at the points indicated in the illustration with 10 kg
(22 0 ib, 98 N) of pressure

Drive belt deflection:
New belt 6-7 mm (0.24-0.28 in.)
Used belt 8-11 mm (0.31 -0.43 in.)

If the deflection ts not as specified, adjust it

HINT
* "New belt” refers to a belt which has been used 5

minutes or less on a running engine

* "Used belt" refers to a belt which has been used on a
running engine for 5 minutes or more

» After installing a new belt, run the engine for about 5
minutes and recheck the deflection
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CH-6 CHARGING SYSTEM - On-Vehicle Inspection

Eco003 Ecoan4

Ammeter

Battery | 7

Disconnect Wire[i from Terminal B

Alternator

CHO837

(c) (Reference)
Using SST, measure the drive belt tension

SST 09216-00020 and 09216-00030
Drive belt tension: New belt 45-55 kg

Used belt 20-35 kg

If the belt tension is not as specified, adjust it

VISUALLY CHECK ALTERNATOR WIRING AND
LISTEN FOR ABNORMAL NOISES

{a} Check that the wiring ts in good condition

(b} Check that there ts no abnormal noise from the
alternator while the engine ts running

INSPECT DISCHARGE WARNING LIGHT CIRCUIT

(a) Warm up the engine and then turn tt off

(b) Tum off all accessories

(c) Turn the starier switch to "ON" Check that the
discharge warning light ts lt

(d) Start the engine Check that the light goes out

If the light does not operate as specified, troubleshoot the
discharge light circurt

INSPECT CHARGING CIRCUIT WITHOUT LOAD

HINT If a battery/alternator tester is available, connect
the tester to the charging circuit as per manufacturer's
instructions

(a) If a tester is not available, connect a voltmeter and
ammeter to the charging circuit as follows

+ Disconnect the wire from terminal B of the alterna-
tor and connect it to the negative (-) lead of the
ammeter

+ Connect the posite (+) lead of the ammeter to
terminal B of the alternator

+ Connect the positive (+) lead of the voltmeter to
terminal B of the alternator

+ Ground the negative -} lead of the voltmeter
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CHARGING SYSTEM - On-Vehicle Inspection CH-7

260-287V
135-15 0V

1 ‘9a
“yA

CHO704

CHO894

CHO838

CHO839

(b) Check the charging circuit as follows
With the engine running from idling to 2,000 rpm,
check the reading on the ammeter and voltmeter

Standard amperage: 10 A or less

Standard voltage:
12Vtype 14.0-15.0 V at 25°C (77°F)

13.5-14.3 V at 135°C (275° F)
24 Vtype 27.7-28.7 V at 25°C (77°F)

26.0-28.7 V at 135°C (275°F)

If the voltmeter reading is more than standard voltage,
replace the IC regulator

If the voltmeter reading Is less than standard voltage, check
the IC regulator and alternator as follows

* With terminal F grounded, start the engine and
check the voltmeter reading of terminalB

* If the voltmeter reading Is greater than standard
voltage, replace the IC regulator

+ If the voltmeter reading ts less than standard volt-
age, check the alternator

INSPECT CHARGING CIRCUIT WITH LOAD

(a) With the engine running at 2,000 rpm, turn on the
high beam headlights and place the heater blower
switch at "HI"

(b) Check the reading on the ammeter

Standard amperage:
12 V 45, 55, 60, 80 Atype 30A or more

40 A or more
15 A or more
30 A or more

12 V 100 A type
24 V 30 A type
24 V 55 A type

If the ammeter reading is less than standard amperage,
repair the alternator (See page CH-8)

HINT With the battery fully charged, the indication will
sometimes be less than standard amperage
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CHARGING SYSTEM - AlternatorCH-8

COMPONENTS .

Type A

Retainer

Drive End Frame (Stator)

Alternator Washer

Bearing cover

Rear Bearing
Gy)

Rear End Gover

Front Bearing 8 “
r

Terminal Insulator —3 | r -&
|
!

Seal Plate p | H

Rectifier End Frame A rs

Brush Holder Gover

Brush Holder

Type B

Terminal Insulator —F
Rectifier End Frame

Brush Holder Cover
tH Spring

Bush

Rectifier Holder

Rubber Insulator CHOBS7
CHO858
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CHARGING SYSTEM - Alternator CH-9

DISASSEMBLY OF ALTERNATOR
(See page CH-8)

1 REMOVE REAR END COVER

(a) (PZJ, HZJ and HDJ}
Remove the nut, condenser lead wire and terminal
insulator

(b) (HZB and HDB}
Remove the nut and terminal insulator

_——— {c) Remove the three nuts and end cover

CHOB4S

2. REMOVE BRUSH HOLDER AND IC REGULATOR

{a) (Type A)
Remove the brush holder cover from the brush holder

(b) Remove the five screws, brush holder, holder cover
and IC regulator

CHOBTG

3. REMOVE RECTIFIER HOLDER

(a) Remove the four screws and rectifier holder

CHOBE
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CH-10 CHARGING SYSTEM - Alternator

CHO852

CHO854

SST

(A)

CHO882

CHO853_CH0874

CHO855

4.

(b) Remove the four rubber insulator

{c) (Type A)
Remove the seal plate

REMOVE PULLEY

(a) Hold SST (A) with a torque wrench, and tighten SST
(B) clockwise to the specified torque

SST 09820-63010

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

(b) Check that SST (A) Is secured to the rotor shaft

(c) As shown in the Illustration, mount SST (C) In a vise,
and install the alternator to SST (C)

(d) To loosen the pulley nut, turn SST (A) in the direction
shown in the illustration

NOTICE: To prevent damage to the rotor shaft, do
not loosen the pulley nut more that one-half of a turn.

(e) Remove the alternator from SST (C)

(f) Turn SST (B) and remove SST (A and B)

(g) Remove the pulley nut and pulley

REMOVE RECTIFIER END FRAME

(a) (PZJ, HZJ and HDJ)
Remove the four nuts and condenser

(b) (HZBandHDB)
Remove the four nuts
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CHARGING SYSTEM - Alternator CH-11

(c) Using SST, remove the rectifier end frame

SST 09286-46011

(d) (ype A)
Remove the alternator washer

CHOB7S

6 REMOVE ROTOR FROM DRIVE END FRAME

CHOBE
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CH-12 CHARGING SYSTEM - Alternator

CHO?84

CHO7ES

CHO! 92

Ohmmeter

Continuity

CHOBd6

Ohmmeter

No continuity

cHa80s

INSPECTION AND REPAIR OF ALTERNATOR

Rotor

1. INSPECT ROTOR FOR OPEN CIRCUIT

Using an ohmmeter, check that there is continuity between
the slip rings

Standard resistance (cold): 12VType 2.7-3.1 Q
24V Type 1.0-1.4Q

If there is no continuity, replace the rotor

INSPECT ROTOR FOR GROUND

Using an ohmmeter, check that there is no continuity
between the slip ring and the rotor

If there is continuity, replace the rotor

INSPECT SLIP RINGS

{a} Check that the slip rings are not rough or scored
If rough or scored, replace the rotor

(b) Using vernier calipers, measure the slip ring diameters

Standard diameter: 14.2-14.4 mm

(0.559-0.567 in.)

Minimum diameter: 12.8 mm (0.504 in.)

If the diameter ts less than minimum, replace the rotor

Stator (Drive End Frame)

1 INSPECT STATOR FOR OPEN CIRCUIT

Using an ohmmeter, check that there is continuity between
the coil leads

If there is no contiurty, replace the drive end frame
assembly

INSPECT STATOR FOR GROUND

Using an ohmmeter, check that there is no continuity
between the coil leads and drive end frame

If there ts continuity, replace the drive end frame assembly
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CHARGING SYSTEM - Alternator CH-13

CHO722

CHO247

CHO248

CHO414

Ohmmeter

Ca

lO
Positive (+) Terminal

Rectifier
Terminal

CHO465

Brushes

1. INSPECT EXPOSED BRUSH LENGTH

Using vernier calipers or scale, measure the exposed brush
length

Standard exposed length: 10.5 mm (0.413 in)
Minimum exposed length 15 mm (0.059 in )

If the exposed length Is less than minimum, replace the
brushes and brush holder assembly (Type A) or brushes
(Type B)

(Type B)
IF NECESSARY, REPLACE BRUSHESF

(a) Unsolder and remove the brush and spring

(b) Run the wire of the brush through the hole in the
brush holder, and insert the spring and brush into the
brush holder

(c) Solder the brush wire to the brush holder at the
exposed length

Exposed length: 10.5 mm (0.413 in )

(d) Check that the brush moves smoothly in the brush
holder

(e) Cut off the excess wire

(f) Apply insulation paint to the soldered point

Rectifiers (Rectifier Holder)

1 INSPECT POSITIVE SIDE RECTIFIER

(a) Using an ohmmeter, connect one tester probe to the
positive (+) terminal and the other to each rectifier
terminal
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CH-14 CHARGING SYSTEM - Alternator

Ohmmeter

CHO466

CHO4E7

CHO468

CHOBE?

CHO8és

2.

(b) Reverse the polarity of the tester probes and repeat
step (a)

(c) Check that one shows continuity and the other shows
no continuity

If continurty 1s not as specified, replace the rectifier holder

INSPECT NEGATIVE SIDE RECTIFIER

{a} Connect one tester probe to each rectifier terminal and
the other to each rectifier negative (—) terminal

(b) Reverse the polarity of the tester probes

(c) Check that one shows continurty and the other shows
no continuity

If continuity is not as specified, replace the rectifier holder

Bearings

1

2.

INSPECT FRONT BEARING
Check that the bearing is not rough or worn

IF NECESSARY, REPLACE FRONT BEARING

(a) Remove the four screws, and bearing retainer
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CHARGING SYSTEM - Alternator

Socket Wrench

CHO856

CHO880

CHO868

CHO199

CHO200

(b) Using a press and socket wrench, press out the front
bearing

(c) Using SST and a press, press In a new bearing

SST 09608-20012 (09608-00030)

(d) Install the bearing retainer with the four screws

INSPECT REAR BEARING

Check that the bearing is not rough or worn

IF NECESSARY, REPLACE REAR BEARING

(a) Using SST, remove the bearing cover and bearing

SST 09820-00021

NOTICE: Be careful not to damage the fan.
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CH-16 CHARGING SYSTEM - Alternator

(b) Using SST and a press, press in a new bearing and
bearing cover

SST 09285-76010

CHO204

— ASSEMBLY OF ALTERNATOR
(See page CH-8)

1 INSTALL ROTOR TO DRIVE END FRAME

(a) Place the rectifier end frame on the pulley

(b) Install the rotor to the rectifier end frame

CHOss0

2. INSTALL RECTIFIER END FRAME

(a) (Type A)
Piace the alternator washer on the rotor

cHoE7s

(b) Using a plastic-faced hammer, lightly tap in the end
frame

Cuaa7t

(ce) (PZJ, HZJ and HDJ)
Install the codenser and four nuts

(d} (HZBandHDB)
Install the four nuts
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CHARGING SYSTEM - Alternator CH-17

SST
(A)

CHa882

CHO854

CHO852

CHass2

3. INSTALL PULLEY

(a) Install the pulley to the rotor shaft by tightening the
pulley nut by hand

(b) Hold SST (A) with a torque wrench, and tighten SST
(B) clockwise to the specified torque

SST 09820-63010

Torque: 400 kg-cm (29 ft-lb, 39 Nm)

(c) Check that SST (A) Is secured to the pulley shaft

(d) As shown in the illustration, mount SST (C) In a vise,
and install the alternator to SST (C)

(e) To torque the pulley nut, turn SST (A) in the direction
shown tn the illustration

Torque: 1,125 kg-cm (81 ft-lb, 110 N-m)

(f) Remove the alternator from SST (C)

(g) Turn SST (B) and remove SST (A and B)

INSTALL RECTIFIER HOLDER

(a) (Type A)
Place the seal plate on the rectifier end frame

(b) Install the four rubber insulators on the lead wires

(c) Install the rectifier holder with the four screws
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CH-18 CHARGING SYSTEM - Alternator

Type A 5. INSTALL iC REGULATOR AND BRUSH HOLDER
Upward (Type A)

min

CHO8?7

Type A

CHORES.

CHO875

CHO088t

CHO875

{a} Place on the IC regulator and brush holder on the
rectifier end frame

NOTICE: Be careful about the holder installation di-
rection.

(b) Install the five screws until there is a clearance of
approx 11 mm (0 043 in) between the brush holder
and connector

(c) Place the brush holder cover on the brush holder

(Type B)
(a) Install the brush holder cover to the brush holder

NOTICE: Be careful about the holder installation di-
rection.

(b) Place the IC regulator together with the brush holder
horizontally on the rectifier end frame

(c) Install the five screws until there is a clearance of
approx 11 mm (0 043 in) between the brush holder
and connector

(d) Fit the brush holder cover
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CHARGING SYSTEM - Alternator CH-19

6. INSTALL REAR END COVER

(a) Install the rear end cover with the three nuts

CHO845

(b) (PZJ, HZJ and HDJ)
Install the terminal insulator, condenser lead wire with
nut

(c) (HZB and HDB)
Install the terminal insulator with the nut

CHO846

7. CHECK THAT ROTOR ROTATES SMOOTHLY

CHO836
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A-2 SERVICE SPECIFICATIONS — Engine Mechanical

ENGINE MECHANICAL
Specifications

Engine tune-up Coolant capacity
w/o Heater

PZJ70, 73, 75
HZJ70, 73, 75

M/T
A/T

HZJ80and HDJ&8¢
M/T
A/T

HZB30and HDB30
w/ Heater

PZJ70, 73, 75
HZJ70, 73, 75

M/T
A/T

HZJ80and HDJ8¢
MT
AIT

HZB30and HDB30
w/ Front and rear heaters

PZJ70, 73, 75
HZJ70, 73, 75
HZJ80and HDJ8O

M/F (Europe)
A/T (Europe)
M/T (Othres}
A/T (Others)

Engine oil capacity (PZJ70, 73, 75)
Drain and refill w/ Oil filter change

wio Oil filler change
Dry fill

Engine oll capacity (H2J70, 73, 75)
Drain and refill w/ Oil filter change

w/o Oil filter change
Dry fill

Engine oil capacity (HZJ80 and HDJ80}
Drain and refill wi Oil filter change

w/o Oil filter change
Dry fill

Engine oil capacity (HZB30 and HDB30)}
Drain and refill w/ Oil filter change

wio Oil filer change
Dry fill

Engine oil API grade
Europe
Others

Alternator drive belt
Deflection New belt

Used belt
Tension (Reference) New belt

Used belt
Battery specific gravity

When fully charged at 20°C (68°F)
95D31R and 95D31L
ex (95D31R and 95D31 L)

96 liters 10 1USqts 84 Imp qts

99 liters 105 US qts 87 Imp qts
97 liters 103 US qts 85 Imp qts

104 Ifers 110 US qts 92 Imp qts
102 Ifers 108 US ats 90 Imp qts
102 litters 108 US ats 90 Imp qts

103 iters 109 US qts 91 Imp qts

106 iters 112 US ats 93 Imp qts
10 4 Itters 110 US qts 92 Imp qts

111 liters 116 US qts 98 Imp qts
10 9 Iiters 115 US qts 96 Imp qts
146 liters 154 US qts 128 Imp qts

113 Itfers 119 US qts 99 Imp qts
116 Iifers 122 US qts 102 Imp qts

12 0 Itfers 127 US qts 106 Imp ats
118 Itters 125 US qts 104 Imp qts
119 liters 126 US qts 105 Imp qts
117 Itfers 124 US qts 103 Imp qts

90 Itters 95 US gts 79 Imp qts
77 Itters 81 US ats 68 Imp qts
93 Itters 98 US gts 82 Imp qts

95 liters 100 US qts 84 Imp qts
82 liters 87 US gts 72 Imp ats
98 liters 104 US ats 86 Imp qts

93 Itters 98 US ats 81 Imp ats
80 liters 85 US gts 70 Imp ats
96 Itters 101 US qts 84 Imp ats

98 liters 104 US ats 86 Imp ats
85 liters 90 US ats 75 Imp qts
101 ifers 107 US qts 89 Imp qts

CD or better
CC, CD or better

6-7 mm 0 24-0 28 In
8-11 mm 031 -0 43 in
45 - 55 kg
20 - 35 kg

127-1 29
125-1 27
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SERVICE SPECIFICATIONS - Engine Mechanical A-3

Specification (Cont'd)

Engine tune-up
(cont'd)

Intake

Exhaust
New valve adjusting shim thickness

Valve clearance

Injection timing
Plunger stroke 1PZ

1HZ

1HD-T

Idle speed 1PZ
1HZ (M/T)

1 HZ (A/T)
1HD-T(M/T)

1HD-T (A/T)

Maximum speed 1 PZ and 1 HZ
1HD-T

A/G idle-up setting speed
Injection order 1PZ

1 HZ and 1HD-T

015-025mm
035 - 045mm

235mm
246mm

245mm

250mm
255mm
266mm
265mm
276mm

275mm

286mm
285mm

296mm
295mm
306 mm
305 mm
318mm
315mm
326mm

325mm
336mm

082 - 088 mm

1 03-1 09 mm
1 29-1 35 mm

650 rpm
650 rpm
710 pm

650 mm
800 mm
4,600 mm
4,406 rpm

950 mm
1-2-4-5-3
1.4 2-6-3- 5

0 006 - 0010 In
0.014 -0.018 In.

0 0925 In
0 0945 In
0 0965 In
0 0984 In
0 1004 in
0 1024 In
0 1043 In
0 1063 In
0 1083 In
01102 in
01122 In

01142 In

01161 In

01181 In

01201 In

01220 In
01240 In
0 1260 In

0 1280 In
0 1299 In

0 0323 - 0 0346 In

0 0406-0 0429 in

0 0508-0 0531 in

Compression Engine revolution at 250 rpm

pressure 1PZandtHZ STD 37 0 kg/em?® (526 psi, 3,628 kPa) or more
Limit 27 0 kg/om? (384 psi, 2,648 kPa)

THD-T STD 356 kg/om? {498 psi, 3,432 kPa) or more
Limt 25.0 kg/cm? (356 psi, 2,452 kPa)

Difference of pressure between each cylinder 50 kg/cm? {71 psi, 490 kPa) or less
Idler pulley Free length 727 mm 2 862 In

tension spring Installed load at 90 1 mm (3 547 in) 23 - 28 kg (507 - 61 7 Ib, 225-275 N)

Timing gear Idler gear inside clameter

Idler gear shaft diameter

Idler gear oi clearance STD
Limit

Gear backlash STD
Limi

Idler gear thrust clearance STD
Limi

45 000-45 025 mm

44 956 - 44975 mm
9 025 - 0075 mm

020 mm
005-015 mm

030 mm
005-015 mm

030 mm

17717 - 17726 in

1 7679 - 17707 In

0.0010 - 0.0030 in
00079 In
0 0020 - 0 0059 In

00118 in
0.0020 - 0.059 In

00118 in
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A-4 SERVICE SPECIFICATIONS - Engine Mechanical

Specifications (Cont'd)

Cylinder head Warpage uimt
Valve seat Refacing angle Intake

Exhaust

Contacting angle
Contacting width Intake

Exhaust
Cylinder head bolt outer diameter STD

Limit
New cylinder head gasket thickness

1PZ Hole number "71"

Hole number "3"
Hole number "5"

1HZand1HD-T Cutout number "1°

Cutout number "3"
Cutout number "5°"

020 mm
25°, 45°, 70”
25°, 45°, 60°
46°
15-19 mm

18-22 mm

10 800-11 000 mm
1055 mm

24 mm

34 mm
44 mm

25 mm

-1 35 mm
135-145 mm

0 0079 In

0059-0075 in
0071 -0 087 In

0 4252-0 4331 In
0 41 54 1n

0 0457 - 0 0488 In

0 0496-0 0528 In

0 0535 - 0 0567 in

0 0453-0 0492 In

0 0492-0 0531 in
00531 -00571 In

Valve guide Inside diameter 8010 - 8030 mm 03154-03161 In

bushing Outside diameter STD 13 004-13 025 mm 0 5112-0 5128 In
0/6 005 13 054-13 075 mm 05154-05148 in

Valve Valve overall length STD Intake 103.23- 103.69 mm 4.0655 - 4.0823 in.
Exhaust | 103.14-103.54 mm 4.0606-4.0764 in.

Limt Intake 10273 mm 4 0468 in
Exhaust | 102 64 mm 4 0409 in

Valve face angle 44 5°
Stem diameter Intake 7 975-7 930 mm 0 3140 - 03146 in

Exhaust | 7 960-7975 mm 031 34-0 3140 In
Stem oll clearance STD Intake 0 020- 0055 mm © 0008-0 0022 In

Exhaust | 0035-0070 mm 0 0014 - 0.0028 In
Limt Intake 008 mm 00031 In

Exhaust 010 mm © 0039 In

Margin thickness STD Intake 16mm 0 063 In
Exhaust = 17 mm 0 067 In

Limt Intake 1i mm 0 043 In

Exhaust | 12 mm 0 047 In

Valve spring Free length

Yellow painted mark 46 20 mm 18189 In

Blue painted mark 49 14mm 1 9346 In
Installed tension at 37 O mm (1 457 in} 30 7-33 9 kg

(67 7-74 7 Ib, 301 -332 N)

Squareness Lirit 20 mm 0075 in

Valve lifter Lifter diameter 40 892-40 902 mm 1 6099 - 16103 In

Cylinder head lifter bore diameter 40 960-40 980mm 1 6126 - 1 6134 In
Oll clearance STD 0058 - 0083 mm 0 0023 - 0 0033 In

uimt 010 mm 0 0039 In

Manifold Warpage uum 040 mm 00157 in
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SERVICE SPECIFICATIONS - Engine Mechanical A-5

Specifications (Cont'd)

Camshait Thrust clearance STD 6 10-0 20mm 0 0039-0 0079 In
Limt 036mm 00118 In

Journal oil clearance
No 1 Journal STD @ 022 -0074mm 0 0009 — 0 0029 In

Limit 016mm 0 0039 In
Others STD 6 020 - 0066 mm 0001 2 - 0.0026 in

Limt 016mm 0 0039 In
Journal diameter

No 4 journal STD 34 969 - 34.985 mm 13767 - 13774 In
Others 27 986-27 998mm 11018 - 11023 In

Circle runout Limit 010mm 0 0039 In
Cam lobe height

1PZand1HZ STD Intake 55 990-55 110mm 2 1689 - 21 697 in
Exhaust | 55 940-55 960mm =. 2: 2024-2 2031 In

Limt Intake 5459mm 2 1419 In
Exhaust | 55 44mm 2 1827 In

1HD-T STD sinfake 54 440-54 460mm =. 2: 1433-2 1441 In
Exhaust | 55 940 - 55 960 mm 2 2024 - 22031 In

Limt Intake 53 94mm 2 1236 In
Exhaust | 55 44mm 2 1827 In

Combustion Protrusion Minus 0 04- Minus 0 0016-
chamber Plus 004 mm Plus 00016 in
(IPZand 1HZ) Shim thickness 003 mm 0.0012 In

Cylinder block Cylinder head surface warpage Limit 020 mm 00079 In
Cylinder bore diameter

STD = Mark"1" | 94000-94010 mm = 3.7008 - 3.7012 In
Mark"2" | 94010-94020 mm 37012-37016 in
Mak"3" | 94020-94030 mm 3.7016 - 3. 7020 In

Limt STD 94 23 mm 3 7098 In
0/S 050 | 9473 mm 37295 In

Main journal bore diameter
(Reference} STD Makk“1" | 71000-71006 mm 2.7953 - 27955 in

Mark"2" | 71 006-71012mm 27955-27957 in
Mark"“3" | 71012-71018mm 27957-27960 in

Piston and Piston diameter SID Mark’'T’ | 93.95 - 9396 mm 3 6988 - 3 6992 In
piston ring Mark "2" | 93 96-9397 mm 3 6992 - 37000 In

Mark"3" | 9397-9398 mm 3 7000 - 3.7000 In
o/S 050 9445 9448 mm 37185 - 37197 in

Piston oil clearance STD 0 04-0 06 mm 0 0016-0 0024 In
Limt 014 mm 0.0055 in

Piston ring groove clearance No1 0 050 - 0095 mm 0 0020 - 0 0037 In
No2 6 060-0 100 mm 0 0024-0 0039 in
Ol 6 030 - 0070 mm 0 0012 - 0 0028 In

Piston ring end gap STD Nol 0 27-0 54 mm 0 0106-0 0213 in
No2 640-062 mm 0.0118 - 0 0244 in
Ol 620-052 mm 0 0079 - 0.0205 in

Limit No 134 mm 00591 In
No2 142 mm 00551 In
Ol 132 mm 0.0520 In
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A-6 SERVICE SPECIFICATIONS - Engine Mechanical

Specification (Cont'd)

Connecting rod_| Thrust clearance STD 0 10-0 20mm 0 0039-0 0079 In
Limit 030mm 00118 In

Connecting rod oil clearance
STD STD 0 036 - 0054 mm 0 0014-00021 in

US 025,US 050 | 0 037-0 077 mm 0 0015-0 0030 In
Limit 010mm 0 0039 In

Connecting rod bearing center wall thickness
(Reference) STD Mark "2" | 1486 - 1489 mm 0 0585 - 0 0586 in

Mark "3" | 1 489-1 492 mm 0 0586 - 0 0587 In
Mark "4" | 1 492-1 495 mm 0 0587 - 0 0589 In
Mark "5" | 1 495-1 498 mm 0 0589 - 0 0590 In
Mark "6" | 1 498-1 501 mm 0 0590-0 0591 In

Rod bending Limit per 100 mm (3 94 in) 003mm 00012 In
Twist Limit per 100 mm (3 94 In) 015mm 0 0059 In
Connecting rod bolt outer diameter STD 8 300 - 8400 mm 0 3268 - 0 3307 In

Limit 795mm 03130 In
Bushing inside diameter

IPZand 1HZ 29 008-29 020 mm 11 420-11 425 in
1HD-T 33 008-33 020mm 1 2995 - 13000 In

Piston pin diameter
IPZand 1HZ 29 000-29 012mm 11417 - 11422 In
1HD-T 33 000 - 33 012mm 1 2992 - 1 2997 In

Piston pin oil clearance STD 0004-001 2mm 0 0002 - 0 0005 In
Limit 003 mm 0 0012 In

Big end inner diameter

(Reference) STD Mark "1" | 62014 - 62 020 mm 24415-24417 in
Mark"2" | 62 020 - 62 026 mm 2 4417 - 24420 in
Mark "3" | 62 026 - 62 032 mm 2 4420 - 2 4422 In

Crankshaft Thrust clearance STD 0 04-0 24mm 0 0016-0 0094 In
Limit 030mm 00118 In

Thrust washer thickness STD 2 930-2 980 mm 01154-01173 in
Main journal oil clearance

STD STD 0 036-0 054 mm 0 0014-0 0021 In
US025,US 050 | 0 037-0 077 mm 0.001 5-0 0030 in

Limit 010mm 0 0039 In
Main journal diameter STD Mark'T’ | 66 994 - 57000 mm 2 7953 - 27955 In

Mark"2" | 66 988 - 66 994 mm 27955 - 27957 in
Mark "3" | 66 982 - 66 988 mm 27957 - 27960 in

US 025 66 745 - 66 755 mm 2 6278 - 2 3132 in
US 050 66 495 - 66 505 mm 261 79 - 2 3033 In

Main bearing center wall thickness
(Reference) STD Mark "2" | 1486 - 1489 mm 0 0585 - 0 0586 In

Mark "3" | 1489 - 1492 mm 0 0586 - 0 0587 In
Mark"4" | 1492 - 1495 mm 0 0587 - 0 0589 In
Mark "5" | 1495 - 1498 mm 0 0589 - 0 0590 In
Mark "6" | 1 498-1 501 mm 0 0590-0 0591 In

Crank pin diameter STD Mark"1" | 58 994 - 59 000 mm 2 3226 - 2 3228 In
Mark"2" | 58 988 - 58 994 mm 2 3224 - 2 3226 In
Mark "3" | 58 982 - 58 988 mm 2 3221 - 2 3224 in

U/S0 25 58 745 - 58 755 mm 2 3128 - 2 3132 In
U/S0 50 58 495 - 58 505 mm 2 3029 - 2 3033 In

Circle runout Limit 006mm 0 0024 In
Main journal taper and out-of-round — Limit 002mm 0 0008 In
Crank pin taper and out-of-round Limit 002mm 0 0008 In

Main bearing Main bearing cap bolt outer diameter

STD 11 800-12 000 mm 0 4646-0 4724 In
Limit 1150 mm 0 4528 In
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SERVICE SPECIFICATIONS - Engine Mechanical

Torque Specifications

Part tightened kg-cm ft-lb Nm

Injection pump x Timing gear case 185 13 18

Injection pump x Injection pump stay 700 51 69

Injection pump distributive head plug bolt

IPZand 1HZ 170 12 17

1HD-T 250 18 25

No 1 camshaft timing pulley x Camshaft 1,000 72 98

No 2 camshaft timing pulley x Injection pump drive gear 315 23 31

Idler pulley bolt x Cylinder head 270 20 26

Spring bolt x Cylinder head 270 20 26

Injection pump drive gear x Injection pump 1,000 27 98

Idler gear (thrust plate) x Cylinder block 400 29 39
Timing gear cover x Timing gear case 200 14 20

Timing gear cover x Cylinder block 200 14 20

No 1 crankshaft pulley x Crankshaft 5,000 362 490

No 2 crankshaft pulley x No1 crankshaft pulley 250 18 25

Vacuum pump x Timing gear case 400 29 39
Oll pipe * Vacuum pump 185 13 18

Oll pipe x Cylinder block 185 13 18

Cylinder head x Cylinder block 1st 700 51 69

2nd 90° turns

3rd 90° turns

Camshait bearing cap x Cylinder head No 1 journal 250 18 25

Others 185 13 18
Camshaft oil seal retainer x Cylinder head 200 14 20
Exhaust manifold x Cylinder head 400 29 39

(For additional tighteninig torque) 330 24 32
Glow plug x Cylinder head 130 9 13

Injection nozzle x Cylinder head 1 PZ and 1 HZ 650 47 64

1HD-T 400 29 39

Nozzle leakage pipe x Injection nozzle 1 PZ and 1 HZ 300 22 29

1HD-T 125 9 12

Water outlet x Cylinder head 200 14 20
Intake manifold * Cylinder head 200 14 20
Oll dipstick guide x Intake manifold 200 14 20

Oil dipstick guide x Oil cooler cover 200 14 20
Main bearing cap x Cylinder head 1,050 76 103

Connecting rod cap “* Connecting rod 1st 375 27 37
2nd 90° turns

Main bearing cap x Cylinder block 1st 1,050 76 103

2nd 90° turns

Qll nozzle x Cylinder block 275 20 27

Rear oil seal retainer x Cylinder block 65 56 In -Ib 64

Rear end plate x Cylinder block 185 13 18
Flywheel (M/T) x Crankshaft 1,300 94 127

Flywheel (drive plate) (A/T) * Crankshaft 1,300 94 127
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A-8 SERVICE SPECIFICATIONS - Turbocharger System

TURBOCHARGER SYSTEM

Specifications

Turbocharger Turbocharging pressure

Impeller wheel axial play

Impeller wheel radial play

0 50-0 65 kg/en®
(71 -9 2 psi, 49-64 kPa)

013 mm (0 0051 In) or less

0.18 mm (0.0071 in.) or less

Torque Specifications

Part tightened kg-em. ft-lb Nm

Turbine outlet elbow * Turbocharger 530 38 52
No 1 turbo water pipe x Turbocharger 80 69 in.lb 7.8

No 2 turbo heat insulator x Turbocharger 80 69 in.-Ib 7.8

Turbocharger * Exhaust manifold 530 38 52
Exhaust manifold x Cylinder head 400 29 39

(For additional tighteninig torque) 330 24 32

Turbo oll pipe * Cylinder block (Union bolt) 185 13 18
Turbo oil pipe * Turbocharger 250 18 25
Turbocharger stay x Cylinder block 1,200 87 118
Turbocharger stay x Turbocharger 1,200 87 118

Turbocharger heat insulator * Turbocharger 185 13 8
Exhaust manifold heat insulator x Exhaust manifold 185 13 18

Intake pipe * Intake manifold 200 14 20
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SERVICE SPECIFICATIONS - Fuel System A-9

FUEL SYSTEM

Specifications

Fuel heater Resistance at 20°C (68°F) 0.5- 2.00

Injection Nozzle type DN20PD32
nozzles 145-155 kg/cm?
("IPZand 1HZ) Nozzle opening pressure

Adjusting shim thickness

New nozzle

Reused nozzle

(2,062 - 2,205 psi, 1 4,220- 15,200 kPa)
135-155 kg/cm?
(1,920 - 2,205 psi, 13,239 - 15,200 kPa)
0900 mm 0 0354 In
0925 mm 0 0364 In
0950 mm 0 0374 In
0975 mm 0 0384 In
1000 mm 0 0394 In
1025 mm 0.0404 In
1050 mm 0041 3 in
1075 mm 0.0423 In
1100 mm 0 0433 In
1125 mm 0 0443 In
1150 mm 0.0453 In
1175 mm 0 0463 In
1200 mm 0 0472 In
1225 mm 0 0482 In
1250 mm 0.0492 In
1275 mm 0.0502 in
1300 mm 00512 In
1325 mm 0.0522 In
1350 mm 00531 In
1375 mm 00541 In
1400 mm 00551 in
1425 mm 00561 in
1450 mm 00571 In
1475 mm 00581 In
1500 mm 00591 In
1525 mm 0.0600 In
1550 mm 0.0610 In
1575 mm 00620 In
1600 mm 0.0630 In
1625 mm 0.0640 In
1650 mm 0 0650 In
1675 mm 0 0659 In
1700 mm 0 0669 In
1725 mm 0 0679 In
1750 mm 0 0689 In
1775 mm 0 0699 In
1800 mm 0.0709 In
1825 mm 00719 In
1850 mm 00728 In
1875 mm 0.0738 In
1900 mm 00748 In
1925 mm 0.0758 in
1950 mm 00768 In
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A-10 SERVICE SPECIFICATIONS - Fuel System

Specification (Cont'd)

Injection Nozzle type KBAL
nozzle Pre-lift dimension 008 -010mm 0.0031 - 00039 In
(1HD-T) Nozzle opening pressure

No 2 (Inspection pressure) 132-138 kg/cm?
(1,877 - 1,963 psi, 1 2,945 - 13,533 kPa)

No 1 180-190 kg/cm?
(2,560-2,702 psi, 17,652-18,633 kPa)

Pre-lift and nozzle opening pressure adjusting | 0 700mm 00276 In
shim thickness 0 750mm 0.0295 In

0 800 mm 00315 in
0 850mm 0.0335 In
0900 mm 0 0354 In
0950mm 0.0374 In
0975mm 0 0384 In
1000 mm 0.0394 In
1025 mm 0.0404 In
1050 mm 0.0413 In
1075 mm 0.0423 In
1100 mm 0.0433 In
1125mm 00443 In
1150 mm 0 0453 In
1175mm 0 0463 In
1200 mm 00472 In
1225 mm 0.0482 In
1250 mm 0.0492 In
1280 mm 0 0504 in
1290 mm 0.0508 In
1300 mm 00512 In
1310mm 0.0516 in
1320 mm 0.0520 In
1330 mm 0 0524 In
1340 mm 0 0528 In
1350 mm 0.0531 In
1360 mm 0.0535 in
1370mm 0 0539 In
1380 mm 0 0543 In
1390 mm 0.0547 in
1400 mm 00551 in
1410 mm 0.0555 in
1420 mm 0 0559 In
1430 mm 0 0563 In
1440 mm 0 0567 In
1450 mm 00571 In
1460 mm 0.0575 In
1470mm 0.0579 In
1480 mm 0 0583 In
1490 mm 0.0587 In
1500 mm 00591 In
1510mm 0.0594 In
1520 mm 0 0598 In
1530 mm 0 0602 In
1540 mm 0 0606 In
1550 mm 00610 In
1560 mm 0 0614 In
1570mm 0.0618 In
1580 mm 0 0622 In
1590 mm 0.0626 In
1600 mm 0 0630 In
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SERVICE SPECIFICATIONS - Fuel System A-11

Specification (Cont'd)

Injection Pre-lift and nozzle opening pressure 1610 mm 0 0634 in

nozzles adjusting shim thickness (cont'd) 1620 mm 0 0638 In
(1HD-T) 1630 mm 0.0641 In
(cont'd) 1640 mm 0 0646 In

1650 mm 0 0650 in
1660 mm 0 0654 in
1670 mm 0 0657 In

1680 mm 0.0661 In
1690 mm 0 0665 in
1700 mm 0 0669 In

1750 mm 0 0689 In

1800 mm 0.0709 In

Injection pump Direction of rotation

Injection order 1 PZ

1 HZand 1HD-T

Roller height variation
Plunger spring squareness

Spring free length
Delivery valve spring

IPZand 1HZ

1HD-T

Plunger spring

IPZand 1HZ

1HD-T

Coupling spring
IPZand 1HZ

1HD-T

Pneumatic bellows spring
IPZand 1HZ (w/ HAC)

Boost compensator spring
1HD-T (Europe)
1HD-T (Others w/o BACS)
1HD-T (Others w/ BACS)

Pickup sensor resistance

Timer adjusting screw protrusion pre-setting
Plunger spring shim thickness

Plunger adjusting shim thickness
1PZ

Clockwise as seen from drive side
1 -2-4-5-83

(D-E-A-
1-4-2

(D-E-F-

002 mm
20mm

244 mm

191mm

300 mm
312 mm

166mm
155 mm

350 mm

197 mm

196 mm
218mm

600 - 800 Q
75-80 mm

05mm
08 mm
10 mm

12 mm

15 mm

1.8mm

20mm

19 mm

20mm
21mm

22mm

23 mm

24mm

25mm

26 mm
27 mm

28 mm
29 mm

B-C
6-3-5
A-B-C)

0.0008 in
0.079 in

0.961 In.

0 752 In

1.181 In.

1.228 In.

0 654 In
0.610 In.

1.378 In.

0776 In
0772 In

0 858 In

0 295 -031 5 In
0.020 In

0.031 In.

0.039 In
0047 In
0 059 In

0.071 In.

0.079 In
0.075 In

0.079 In
0 083 In
0 087 In

0.091 In.

0.094 In

0 098 In

0.102 In.
0.106 in.

0.110 in.
0.114 1n.
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A-12 SERVICE SPECIFICATIONS - Fuel Systern

Specification (Cont'd)

Injection pump Plunger adjusting shim thickness 190 mm 0 0748 In

(cont'd) 1HZ and 1HD-T (for pre-stroke) 195 mm 0 0768 In
200 mm 0 0787 In

205 mm 0 0807 In
210 mm 0 0827 In

215mm 0 0846 In

220 mm 0 0866 In
225 mm 0 0886 In

230 mm 0 0906 In

235 mm 0.0925 In
240 mm 0 0945 In

245 mm 0 0965 In

250 mm 0 0984 In
255 mm 0 1004 In

260 mm 0 1024 in

265 mm 0 1043 In
270 mm 0 1063 In

275 mm 0 1083 In

280 mm 01102 In
285 mm 01122 In

290 mm 01142 In

294 mm 01157 in
299 mm 01177 in

304 mm 01197 In
309 mm 01216 in
314 mm 0 1236 in

3128 mm 0 1256 in

Flyweight hoider thrust clearance 015-0 35mm 0 0059-0 0138 In

Governor shaft protrusion 05-20 mm 0 020 - 0079 In
Governor gear adjusting washer thickness 105 mm 00413 In

125 mm 0 0492 In

145 mm 00571 In
165 mm 0 0650 in

185 mm 00728 In

Boost compensator adjusting shim thickness 11mm 0 039 In
13mm 0.051 In.

15 mm 0 059 In

17 mm 0 067 In
139 mm 0075 in

21mm 0 083 In

23mm 0 090 In
25mm 0 098 In

27 mm 0.106 In.

29mm 0.114 In.
3.1mm 0.122 In.

3.3mm 0.130 In.

Donated by Andrew Schauer. cruisercult.com



SERVICE SPECIFICATIONS — Fuel System A-13

Injection Pump Adjustment

Preparations of | Test nozzle type DN12SD12
pump tester Test nozzle opening pressure 145-155 kg/em?

2.062 - 2,205 psi, 14,220 - 1 5,200 kPa)
Injection pipe

Outer diameter 60 mm 0 236 In
Inner diameter 20 mm 0079 In
Length 840 mm 33.07 In
Minimum bending radius 25 mm (0 98 in) or more

Fuel temperature 40-45°C
Fuel feeding pressure 02 kg/cm? (28 psi, 20 kPa)

Full load No ofAdjust Injection volumeinjection volume item lever position Pump tpm MeASUFNS “ (cu in)
pre-setting strokes

Maximum1PZ i side 1,200 200 1178-12 18 (0 72-0 74)

Maximum 9 - -1HZ i side 1.200 200 11 80-12 20 (0 72-0 74)

1HD-T Maximum(w/o BACS) side 1,800 200 13 58-14 18 (0 83-0 87)

: Maximum1HD-T (w/ BACS}) i side 1,800 200 13 14-13 74 (0 80-0 84)

Maximum speed No of
Adjusting Injection volumepre-setting Item Pump mpm measuring

lever position strokes cc (cu In)

Maximum1PZ i side 200 40-6 0 (0 24-0 37)

Maximum1HZ side 200 30-50 (0 18-0 31)

Maximum1HD-T side 200 30-50 (0 18-0 31)

Pump inner Item Pump ipm Inner pressure _kg/cm* (psi, kPa)
pressure 1PZ 500 2 45-3 05 (35 - 43, 240 - 299)

2,000 & 4-7 0 (91 -100, 628-686)

1Hz 500 25 -3.1 (36-44, 245-304)

2,000 71-7 7 (101-110, 696-755)

400 22-31 Gti -44, 216-304)
1HD-T(w/o BACS) 1,900 81 -8 4 (115-119, 794-824)

2,200 90 (128, 883) or less

400 2 7-3 6 (38-51, 265-353)
1HD-T (w/ BACS:(w/ BACS) 2,200 87-90 (124-128, 853-883)
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A-14 SERVICE SPECIFICATIONS - Fuel Sysiem

Injection Pump Adjustment (Cont'd)

Overflow Item Pump rpm Overflow volume _cc/min_(cu_in/min)
volume IPZand 1HZ 2,000 366-800 (22 3-48 8)

1HD-T 1,900 §83-1,083 (35 6-66 1)

Automatic timer Item Pump rpm Piston stroke mm (in)
600 058 - 158 (06228 - 0 0622)

1,200 302 - 402 (0 1189 - 0 1583)
1PZ 1,600 465-5 65 (0 1830-0 2224)

2,000 6 28-7 28 (0 2472-0 2866)

2500 6 88-7 88 (0 2709-0 3102)
, (LST non-operational)

600 0 43-1 43 (0 0169-0 0563)

1,200 3 23-4 23 (6 1272-0 1665)
Hz 1,600 509 - 609 (0 2004 - 0.2398)

2,000 6 88-7 88 (0 2709-0 3102)

2.500 6 88-7 88 (0 2709-0 3102)
(LST non-operational)

1,300 1 4-2 4 (0 055-0 094)

{HD-T (Europe) 1,440 3 0-40 (6 118-0 157)
1,700 5.9-6.9 (0.232-0.272)
1,900 77 -8 7 (0 303-0 343)

800 105-205 (0 0413-0 0807)

1,440 49-5 9 (0 193-0 232)
THD-T (Others) 1.700 642 - 742 (02528 - 02021)

1,900 7 7-8 7 (0 303-0 343)

recta . volume Item ee ane Pump mpm mosaunng een)
position strokes

1PZ Plus 21 -31° 1,200 200 11.78-12.18 (0.72-0.74)

1HZ Plus 21 -31° 1,200 200 11.80-12.20 (0.72-0.74)

(wio BACS) Plus 21 -31° 1,100 200 13.58-14.18 (0.83-0.87)
1HD-T (w/ BACS) | Plus 27 -31° 1,100 200 13.14-13.74 (0.80-0.84)
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SERVICE SPECIFICATIONS - Fuel System

Injection Pump Adjustment (Cont'd)

Maximum No of
Adjustin Injection volumespeed Item lever angle Pump rpm measuring ec(cuin )

strokes

2,300 200 40-6 0 (0 24-0 37)
1PZ Plus 21 -31°

2,500 200 10 (0.06) or less

2,300 200 30-5 0 (0 18-0 31)
1HZ Plus 21 -31°

2,550 200 10 (0.06) or less

2,200 200 30-50 (0 18-031)
1HD-T Plus 21 -31°

2,350 200 10 (0 06) or less

Injection No of Injection Vanat
volume Item dusting Pump rpm measuring volume ‘mt

ever angle strokes cc (cu in ) ec(cuin)

11 78-12 18 04
1,200 200 (0 72-074) | (002)

9.60-14.40 12

1PZ Plus 21 -31° “ _ (0.59-0.88) (0.07)“s 500 500 1056-1176 | 06
(0 64-0 72) | (004)

11 62-12 82 06
2,000 200 (071-078) | (004)

11 80-12 20 04
1,200 200 (0 72-074) |} (002)

9 60-14 40 12
100 200 (0 59-0 88) | (007)

1HZ Plus 21 -31°
500 500 974-10 94 06

(0 59-067) | (004)

1096-12 16 06
2,000 200 (0 67-074) | (004)

13 52-14 72 06
1,100 200 (0 83-090) |} (004)

11 60-16 40 12
{HD-T plus 21-31° 100 200 (071-100) | (007)
(Europe) 500 200 8 32-9 12 06

(051-056) | (004)

13 58-14 18 12
1,800 200 (0 83-087) | (007)

11 70-12 90 06
1,100 200 (071-079) |} (004)

11 60-16 40 12
1HD-T plus 21 31° 100 200 (071-100) | (07)
(Others w/o BACS) us et 5 8.68-9.48 06

500 00 (0.53-0.58) | (004)
1,800 500 13 58-14 18 12

(0 83-087) | (007)
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A-16 SERVICE SPECIFICATIONS - Fuel Sysiern

Injection Pump Adjustment (Cont'd)

Injection Adjusting No of injection volume | Vanation
volume Item lever angle Pump mm measuring co (cuin) on
(cont'd) strokes

11 70-12 90 06
4,100 200 (071-079) | (004)

11 60-16 40 12
1HD-T ; 100 200 (071 -1 00) (0 07)
(Others w/ Bacs) | Pus 21-31 8 20-9 20 06

500 200 (0 50-056) | (004)
13.14 -14 74 12

1,608 200 080-084) | (007)
Governor sleeve plug head thickness

IPZand 1HZ 30mm 0118 in
31mm 0122 In

32mm 0 126 In

33 mm 0 130 In
34mm 0 134 In

35mm 0 138 In

36mm 0 142 In
37mm 0 146 In

38mm 0 150 in
39mm 0 154 In
40mm 0 158 In

41mm 0161 In

42mm 0165 In

1HD-T 30mm 0118 in

31mm 0 122 In

32mm 01 26 in

33mm 0 130 In
34mm 0 134 In

35mm 0 138 in
36mm 0 142 In
37 mm 0 146 in

338mm 0 150 in

39mm 0 154 In
40mm 0 158 In

41mm 0161 In

42mm 0 165 in

43mm 0 169 In

44mm 0173 In

45mm 0177 In

46mm 0181 in

47mm 0 185 in

48mm 0 189 In
49mm 0 193 In

50mm 0197 In
51mm 0201 In

52mm 0 205 In

53mm 0 209 in
54mm 0 213 In

55mm 0 216 In

56mm 0 220 In
57mm 0 224 In

58mm 0 228 In
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SERVICE SPECIFICATIONS - Fuel System

Injection Pump Adjustment (Cont'd)

Injection Governor sleeve plug head thickness

volume 1HD-T (cont'd) 59mm 0 232 in

(cont'd) 60mm 0 236 in
61mm 0 240 In

62mm 0 244 In

63 mm 0 248 In
64mm 0 252 In

65mm 0 256 In
66 mm 0 260 In

Full-load Item Pump rom No of measuring Injection volume
minimum P Tp stroke cc(cuin }
Injection (Europe) 500 200 8.32-9.12 (0.51 -0.56)
volume Oth
(1HD-Tonly) (wie BACS) 500 200 8.68-9.48 (0.53-0.58)

ler BACs) 500 200 7.54-8.34 (0.46-0.51)
Boost No of
compensator Item Pump rpm Boost measuring en)
characteristic stroke
(1HD-T only) (Europe) 1,100 0 48 (6 8, 47) 200 12 44-13 44 (0 76-0 82)

wie BACS) 1,100 0.54 (7 7,53) 200 10 86-11 86 (0 66-0 72)

le! BACS) 500 050 (7 1,49} 200 8 20-9 20 (0 50-0 56)
Boost Item Pump Pressure No of measuring | Injection volume | Hysterises
compensator pm kg/cm? (psi, KPa) stroke ce (cu in} cc (cu in}
characteristic 13 52-14 72
tendency 1,100 | 081 (115, 79) 200 (0 82-0 90) -

(1HD-T only) 12 44-13 44
Europe) 1,100 048 (6 8,47) 200 (0 76-0 82} -

10 50-11 70 03 (0 02)
1,100 0 27 (3 8, 26) 200 (0 64-0 71) or less

9 70-11 10
1,100 0 (0,0) 200 (0 59-0 68) -

11 70-12 901,100 081 (115, 79) 200 (071 -0 79) -

10 86-11 861,100 054(7 7,53 200 -(Others) ( ) (0 66-0 72)
(w/o BACS) 9 48-10 68 03 (0 02)

1,100 | 0416.8,40) 200 (0 58-0 65) | or less
8 62-10 02

1,100 0 (0,0) 200 (0 453-0 61) -

11 70-12 901,100 129 (183, 127) 200 (071 -0 79) -

9.80-11.00 03 (0 02)
(Others) 500 | 081 (115, 79) 200 (0.60-0.67) | or ess

(w/ BACS) 8.20-9.20500 0.50 (7.1, 49) 200 (0.50-0.56) -

7 54-8 34
500 0 (0, 0) 200 (0 46-0 51) -
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A-18 SERVICE SPECIFICATIONS - Fuel System

Injection Pump Adjustment (Cont'd)

Load sensing No of
timer Item ig measuring an) Remark
(w/oHAC strokes

only) Measured value at step (f) minus
1P2 1,600 200 | 44 (09) +03 (002)

Measured value at step (f} minus
1H2 1,600 200 44 (909) +03 (002) Set to

M d value af step (f} minus starting_ easured value aint1HD-T (Europe) 1,800 200 16 (0 10) +06 04) Pp

Measured value at step (f} minus1HD-T (Cthers} 1,800 200 12 (007) + 02 (001)

1PZ 1,600 200 9 08-9 88 (0 55-0 60) Check
ending

1HZ 1,600 200 82 (50) or more point

Item Pump rpm Timer piston fluctuation mm (in)

1PZ 1,600 219-319 (0 0862 -01 256)

1HZ 1,600 273-373 (0 1075-01 469)

1HD-T (Europe) 1,440 070-170 (00276 - 00670)
1HD-T (Cthers) 1,440 196 - 296 (00772 - 01165)

Idle speed Ad No of Varrationusing Injection volumeItem Pump mpm measuring uelever angle strokes ec (cu In) {cu in)

gq = 2 94-3 94 04
326 200 (0 18-0 24) | (002)

Minus More than q plus _
1PZ 42-29° 300 200 05 (0.03)

q minus 12-224 _00 200 (0 07-0 13)
q = 230-330] 04

378 206 (0 14-020) | (002)
More than q plus _

M 350 200 05 (003)

US1HZ (M/T) 42-99° q minus
450 200 12-22 -

{0 07-0 13)

2 60-3 60 04
326 200 (0 16-0 22) (002)

q = 230-3 30 04
378 200 (0 07-0 20) | (02)

More than q plus
350 200 -

Minus 05 (0 03)
1HZ(A/T) 42-29°

450 200 q minus 12-22 _
(0 07-0 13)

1.64-2.64 04
375 200 (0 10-0 16) (0 02)
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SERVICE SPECIFICATIONS - Fuel System A-19

Injection Pump Adjustment (Cont'd)

Idle speed No of‘ Adjusting Injection volume | varaton
(cont'd) Item lever angle Pump rpm vsrokes ce (cu In) ce (oo)

9 32-11 72
Full position 400 200 (0 57-0 72) -

1HD-T = 3 70-4 70 0.4q
(Europe M/T) Minus 928 200 (O 23-0 29) | (0.02)

12-22° More than q plus
300 200 05 (003) -

10.30-12.70
Full position 400 200 (0.63-0.77) -

1HD-T gq = 2.84-3.84 0.4
(Europe A/T) Minus 325 200 (0.17-0.23) | (0.02)

12-22° More than q plus
300 200 05 (0.03) -

Full position 400 200 9.20-11.60 -
(0.56-0.71)

1HD-T gq = 3.70-4.70 0.4
(Others M/T) Minus 325 200 (0.23-0.29) | (0.02)

12-22° More than q plus
300 200 05 (003) -

10.18-12.58
Full position 400 200 (0.62-0.77) -

1HD-T gq = 2.84-3.84 04
(Others A/T) Minus 328 200 (0.17-0.23) | (0.02)

12 - 22° More than q plus
300 200 05 (003) -

Dash pot Item Pump rpm No of measuring stroke Injection volume Remark
cc (cu In)

q=05-09 Lever
1HZ 700 200 (0 03-0 05) | set

q Plus 0 2-0 3
700 200 (0.01 -0 02) Adjust

q=01-0 3 Lever
wD 400 200 (0.01 -0 02) | set

q Plus 0 2-03
400 200 (0.01 -0 02) Adjust

Fast idle IPZand 1HZ
(w/ ACSD) at fuel temperature 15°C (59°F) 13mm 0051 in

at fuel temperature 30°C (86°F) Omm Oin
1HD-T

at fuel temperature 15°C (59°F) 16mm 0.063 In
at fuel temperature 40°C (104°F) 0mm On

Adjusting lever Lever moving angle 38 - 48°
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A-20 SERVICE SPECIFICATIONS - Fuel System

Torque Specifications

Part tightened kg-om ft-lb N-m

Nozzle holder body * Nozzle holder retaining nut
(IPZand 1HZ) 375 27 37

Injection nozzle x Cylinder head
(IPZand 1HZ) 650 47 64

Nozzle leakage pipe * Injection nozzle
(IPZand 1HZ) 300 22 29

Injection pipe “ Injection nozzle
(IPZand 1HZ) 150 11 15

Injection pipe “ Injection pump
(IPZand 1HZ) 150 11 15

Nozzle holder body * Nozzle holder retaining nut
(1HD-T) 350 25 34

Injection nozzle x Cylinder head
(1HD-T) 400 29 39

Nozzle leakage pipe x Injection nozzle
(1HD-T) 125 9 12

Injection pipe “ Injection nozzle
(1HD-T) 250 18 25

Injection pipe x Injection pump
(1HD-T) 250 18 25

Fuel inlet hollow screw x Injection pump body 375 27 37
Regulator valve x Injection pump body 90 78 in-Ib 88
Feed pump cover x Injection pump body 25 25 in-lb 25
Distributive head * Injection pump body 120 9 12
Governor link support bolt 4146 106 14
Delivery valve holder “ Distributive head

(IPZand 1HZ) 500 36 49
(1HD-T) 550 40 54

Distributive head plug * Distributive head
(IPZand 1HZ) 70 51 69
(1HD-T) 900 65 88

Governor cover x Injection pump body 85 74 in -lb 83
Fuel cut solenoid * Distributive head 225 16 22
Pickup sensor x Injection pump body 210 15 21
Fuel inlet pipe x Injection pump 230 17 23
Fuel outlet pipe * Injection pump 230 17 23
Injection pump x Timing gear case 185 13 18
Pump stay * Injection pump 700 51 69
Injection pump drive gear “ Injection pump 1,000 72 98
Distributive head plug bolt 176 12 17
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SERVICE SPECIFICATIONS - Cooling System, Lubrication System A-21

COOLING SYSTEM

Specifications

Engine coolant capacity See page A-2

Radiator cap Relief valve opening pressure STD 0 75-1 05 kg/cm?
(10 7-14 9 psi, 74-103 kPa)

Limit 06 kg/cm? (8 5 psi, 59 kPa)
Thermostat Valve opening temperature 74-78°C =187-194T

Valve lift at 90°C (194°F) 10 mm (0 39 in) or more

Torque Specifications

Part tightened kg-cm ft-lb Nm

Cylinder block * Drain plug 250 18 25
Water pump x Cylinder block 200 14 20
Alternator adjusting bar (water pump) x Cylinder block 400 29 39
Water pump pulley x Pulley seat 200 14 20
Water inlet x Water inlet housing 200 14 20

LUBRICATION SYSTEM

Specifications

Engine oil capacit See page A-2

Oll pressure at idling 03 kg/em? (43 psi, 29 kPa) or more
at 3,000 rpm | 25 kg/em? (36 psi, 245 kPa) or more

Oil pump Body clearance STD 010-017 mm 0.0039 - 0.0067 In
Limit 020 mm 0.0079 In

Side clearance STD 003-009 mm 0.0012 - 0.0035 In
Limit 015 mm 0.0059 In

Tip clearance STD 008-016 mm 0.0031 - 00063 In
Limit 021 mm 0.0083 In

Torque specifications

Part tightened kg-cm ft-lb Nm
Engine oil drain plug 250 18 25
Relief valve plug * Timing gear case 425 31 42
Oll pump (timing gear case) * Cylinder block 200 14 20
Oll pump (timing gear case) * Injection pump 185 13 18
Oll strainer * Cylinder Block 90 78 in -lb 88
Oll pan * Cylinder block

(timing gear case, rear oll seal retainer) 100 7 10
Engine drain cock * Oil cooler cover 200 14 20
Check valve * Oil cooler cover 275 20 27
Oll cooler cover * Cylinder block 200 14 20
Oll dipstick guide * Intake manifold 200 14 20
Oll dipstick guide * Oll cooler cover 200 14 20
Oll nozzle check valve * Cylinder block 275 20 27
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A-22 SERVICE SPECIFICATIONS - Starting System, Charging System

STARTING SYSTEM

Pre-heating Light lighting time
system Supper glow type See pages ST-3, 4

Fixed delay type
HZJ and HDJ ex (Europe and Australia) § Approx 5 seconds
PZJ, HZJ75, HZB and HDB

ex (Europe and Australia) 12 V type | Approx 6 seconds
24 Vtype | Approx 5 seconds

Water temp, sensor resistance
at-20°C (-4°F) 10 - 20 kfi
at °C (G2°F) 4-7kO
at 20°C (68°F) 2-3 fl
al40°C (104°F) 09-13 kQ
at 60°C (140°F) 04-07 Kf
at 80°C (176°F) 02-04kQ

Starter Rated voltage and output power 12 ¥ 25 kW, 24V45 kw
No-load characteristic

Current 12 V type
24 ¥ type

pm

Commutator Outer diameter STD
Limi

Undercut depth STD
Limi

Circle runout Limit
Brush Length STD

Limi
Spring installed load

180 A or less at 110 V
90 A or less af 230 V
3,500 mm or more
360 mm 1417 in
350 mm 1378 In
07-09 mm 0.028 - 0.035 In
02mm 0.008 In
005 mm 0.0020 In
20 5-210 mm 0 807-0 827 In
130 mm 0512 In
3 2-4 O kg (71 -8 8 Ib, 31 -39 N)

CHARGING SYSTEM

Drive belt deflection and tension See page A-2
Battery specific gravity when fully charge at 20°C (68°F)

95D31R and 95D31L 125-1 27
ex (95D31R and 95D31 L) 127-1 29

Alternator Rated output 12V45A,12V55A,12V60A,12V80A,
12V 100A, 24 V 30A, 24 V55A

Rotor coil resistance 12V type 27-31Q
24 V type 1,0-1,4S)

Slip ring diameter STD 142-144 mm 0 559 - 0 567 In
Limit 128mm 0 504 In

Brush exposed length STD 105mm 0 413 In
Limit 15mm 0.059 In

Alternator Regulating voltage
regulator 12 V type at 25°C (77°F) 14 0-15 0V

ati15°C (239°F) | 135-143 V
24 V type at 26°C (G7P°F) | 27 7-28 7V

allib’C G39) | 26 0-28 7V
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B-1

STANDARD BOLT
TORQUE SPECIFICATIONS

Page

STANDARD BOLT TORQUE SPECIFICATIONS........... B-2
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B-2 STANDARD BOLT TORQUE SPECIFICATIONS

STANDARD BOLT TORQUE SPECIFICATIONS

HOW TO DETERMINE BOLT STRENGTH

Mark Class Mark Class

Hexagon 4—| 4T ‘| Stud bolt
head bolt 5 5T

Bolt 6- 6T
head No 7_ 7T _ No mark

‘ 8-— 8T
9— 9T 4T

10-— 10T

W- 11T

O No mark 4T

Hexagon
flange bolt

w/ washer No mark 4T Grooved
hexagon bolt gq

2 61
Hexagon =
head bolt Two =

prowuaing 5T =

=

Hexagon
flange bolt Two

w/ washer protruding 6T Welded bolt
hexagon bolt lines

Hexagon
head bolt Three

protruding 77
lines 47

Hexagon
head bolt Four

protruding 8T

lines
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STANDARD BOLT TORQUE SPECIFICATIONS B-3

SPECIFIED TORQUE FOR STANDARD BOLTS

Specified torque

Class Daameter Patch Hexagon head bolt Hexagon flange bolt
kg-cm fit-b N-m kg-cm ft-lb N-m

6 i 55 48 in lb 5 60 52 1n-Ib 6

8 1.25 139 2 12.5 145 10 14

av 10 1.25 260 12 26 290 21 29

12 1.25 4380 35 47 540 39 53

14 1. 766 55 74 850 61 84

16 1. 1,150 83 115 = - -

6 1 65 56 nib 6.5 75 65 1n.-lb 7.

8 1.25 160 12 15.5 175 13 17.5

57 10 1.25 336 24 32 360 26 36

12 1.25 600 43 59 670 48 65

14 1. 930 67 91 1,050 76 100

16 1. 1,400 LOL 140 - - _

6 i 80 69 in Ib 8 90 78 in.-lb 9

8 1.25 1395 14 19 210 15 21
er 10 1.25 400 29 39 440 32 44

12 1.25 7390 53 FL 810 59 80
14 1. 1,100 Bo 110 1,250 90 125

16 1. 1,750 127 170 = - _

6 1 119 8 19.5 120 9 12

8 1.25 266 19 25 290 21 28

qT 10 1.25 536 38 52 590 43 58

12 1.25 979 70 95 1,050 76 105

14 1.5 1, 500 108 145 1, 700 123 165

16 1.5 2,300 166 230 - - -

8 1.25 300 22 29 330 24 33

8T 10 1.25 620 45 61 690 50 68

12 1.25 1, 160 BO 119 1,250 90 120

8 1.25 340 25 34 380 27 37

91 10 1.25 716 51 79 790 57 78

12 1.25 1, 300 a4 125 1,450 105 140

8 1.25 396 28 38 430 31 42

10T 10 1.25 800 58 78 890 64 88

12 1.25 1,450 105 1409 1, 600 116 155

8 1.25 430 31 42 480 35 47

11T 10 1.25 896 64 87 990 72 97

12 1.25 1,606 116 155 1, 800 130 175
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C-1
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SST (SPECIAL SERVICE TOOLS)................0....00/

SSM (SPECIAL SERVICE MATERIALS)...............!
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C-2 SST AND SSM - SST (Special Service Tools)

SST (SPECIAL SERVICE TOOLS)

Section

Part Name
EM|TC|FU!CO] LU| ST/CH Note

Part No

Illustration

12 mm Socket WrenchE> 09011-38121 | tor 4 2 Pointed Head e
Oll Pan Seal09032-00100 | Gar e

Valve Guide Bushing
09201-60011 | Remover & Replacer td]

Valve Spring
09202-43013 | Compressor e

Combustion Chamber09208-48010 Remover t IPZand 1HZ

09213-36020 } Timing Gear Remover e

Crankshaft Pulley
09213-58011 | Hoding Tool e

Crankshaft Pulley
09213-60017 | g Gear Puller Set e \

c=
)

Fe=
) R 2 r=
)

r=
)

r=
)

RQ 2 g a < = > D io o* = oO g 6 S 3 < 3 3

3s Fe=
) R 2 r=
)

r=
)

S o 2 =z b 3 a & e = oO 3 6 S 3 < 3 3

. a *

oe (09213-00060) | (Bolt Set) e t Injection pump

Crankshaft Pulley
09214-60010 | 3 Gear Replacer e

Crankshaft Pulley09214-76011 | Reotacer y 6 Pump drive gear oll seal

09216-00020 | Belt Tension Gauge r )
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SST AND SSM - SST (Special Service Tools) C-3

SST (SPECIAL SERVICE TOOLS) (Cont'd)

Section

Part Name
EM| TC} FU! CO} LU| ST|CH Note

Part No

Illustration

09216-00030 Belt Tension Gauge e

Cable

Connecting Rod

09222 17010 | Bushing Remover & | @
Replacer

(09222 05020) | (Remover & Replacer) 6 1HDT

(09222 05030) | (Guide) td THD T

(09222 05040) | (Base) 6 1HD T

Connecting Rod

09222-66010 | Bushing Remover 6 1PZand1HZ
& Replacer

09223-00010
Cover & Seal

6 Timing gear
Replacer

os223-a6011 | Crankshaft Front CJ Camshatt retainer oil seal- Oil Seal Replacer / '

Crankshaft Rear

09223-56010 | Oy seal Replacer T ]

Crankshaft Ol Seal
09223-78010 Replacer r ]

09228-10001 Oil Filter Wrench t

09228-64010 | Fuel Filter Wrench ®

09236-00101 Water Pump Overhaul 6

Tool Set

|
a (09237-00070) | (Shaft C ) r Governor sleeve plug

|
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C4 SST AND SSM - SST (Special Service Tools)

SST (SPECIAL SERVICE TOOLS) (Cont'd)

Section

Part Name
‘ EM TC FU CO|LUISTICH Note

Part No

Illustration

iif L Mt Injection Pump:@ 75 09241-76022 | oo cet 6
os

=F SS: injection Purp:oe os245-54010 | hey a r

a2

. 09248 64014 Valve Clearance e
| Adjusting Tool

=) 09260-54012 | injecton Pump Tool Set 6
i eS 4je--L_4---L-j4-_} -4-----___------4

/ Disirrbutor Head Plug i ry
(09262-54010) | | wrench }

a
joo 4 --- ---4-----------3 --+-+-—-—--4-4--} —-4----~-~-~---~-~-_]

I
Reguiaior Vaive \| 09262-54020) | /I 6 ( ) \ Wrench i ®

| OS ee ee ee ee ne
c r ln
|

6) (09269-54020) | (Socket 14 mm} 6
a es ee Oe Se ee
re

|
| qe | (09269-54030) | rwcezers} r
a a ee ee ee ee |
in

| gq) 09269-54040 { Governor Lever \
! ( - » \ Suppori Bol Wrench / 6
I

2 Spnng Nozzle09268 17010 | 5.) sey e 4HD T

Injechon Nozzle09268-64010 | i sos 6 s 4PZ and 1HZ

0927517010 | Pre sioke Meaning 6 {HZand 1HD T
Adapter

ee Cee Se ete4--b bee eb

|

0 (09751 19004) | (© Ring} s {HZand1HD T
|

Plunger Siroke

09275 54014 Measuring Tool s
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SST AND SSM - SST (Special Service Tools) C-5

SST (SPECIAL SERVICE TOOLS) (Cont'd)
Section

Part Name

Part No
EM|TG|FU|CO) LU/ST/CH Note

Illustration

Maximum Speed

09275-54020 | Adjusting Screw 6 w/ HAC and 1HD-T
Lock Nut Wrench

Injection Pump ei jez] ,
a 1 Starter front bearing

09285-76010 | Camshaft Beanng 8s#¢e #2 Rotor rear bearing
Cone Replacer

Injecton Pump *4°4*2 | #1 Starter bearing
09286-46011 | Spine Shaft Puller @ i @ | «2 Rectifier end frame

09308-10010 | Oi Seal Puller f

ping "3 #1 Crankshaft pulleyCompanion Rangeeee 09330-00021 | Holding Toot ] f *2 Pump drive gear
#3 Injection pump

Front Hub &eases? 09608-20012 | Drive Pinion Bearng 6
Tool Set

pocccccccc denn --4--------- apf pee fee

!| iS) (09608-00038}| (Replacer} 6 Rotor front bearing
l
!

0971720010 Brake Shoe Retum Ss Timing belt tension spring
Spring Remover

Brake Shoe Return09718-20010 Spnng Replacer Ci] Timing belt tension spring

Alternator Rear
09820-00021 | poanng Puller @

Alternator Pulley
99820-63018 | cor Nut Wrench Set e

Hexago 8 mm
09923-00020 | wrench s

———= 2° 99950-20017 | Universal Puller 6
— oTFES cope RS

oe 2s Cylinder Compression r
EES 09982-00024 | Check Gauge Set
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C-6 SST AND SSM — SST (Special Service Tools), SSM (Special Service Materials)

SST (SPECIAL SERVICE TOOLS) (Cont'd)

Section

Part Name
EM|TC FU/ CO) LU| ST|CH Note

Part No.

Illustration
_|

1 we” (09992-00160) | (No 5 Attachment) e
l
ene Poo epee

| ow a

ee (09992-00211) | (Gauge Assy} e
Fl

at Turboch:rs ey | 09992-00241 | Poeorre Gauge ee

SSM (SPECIAL SERVICE MATERIALS)

Part Name Part No. Sec. Use etc.

Harf circular plug
Camshaft oi seal retainer
Cylinder head cover

EM Main bearing cap

Seal packing or equivalent 08826-00080 Rear oi! seal retainer
Timing belf cover
Timing gear cover

Oi pump (Timing gear case)
Oi Pan

Engine drain cock
Serew plug (Oil pump)

LU

Adhesive 1324,
Three bond 1324 or equivalent 98833-00070 tu
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