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FOREWORD

This repair manual has been prepared to provide information
covering general service repawrs for the 1HD-FT engine
equipped in the TOYOTA LAND CRUISER.

Applicable mcdels: HDJBO series
Please note that the publications below have alsa been pre-

pared as relevant service rmanuals for the components and
system in this engine.

Manual Narme Pub. No.

* 1HD-FT Engine Emission Control Repanr ERM111E
Manual

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

TOYOTA MOTOR CORPORATION
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IN-2 INTRODUCTION — BOW TO USE THIS MANUAL

HOW TO USE THIS MANUAL
INDEX

An INDEX is provided on tha first page of aach section to guide you to tha item to ba rapaired,
To assist vou in finding your way through the manual, the Section Titla and major heading are
vy given at the top of every page.

~* GENERAL DESCRIPTION

At the beginning of esach saction, a General Description is given that pertains to all repair
operations contained in that section.
Read thess pracautions bafora starting any repair task.

TROUBLESHOOTING

TROUBLESHOOTING tablas are includad for sach system to help you diagnose the preblem and
find the cause.

PREPARATION

Preparation lists the S5T [Special Service Tools), recommended tools, equipment, Jubricant and
SSM (Special Service Materials) which should be prepared before beginning the operation and
explains the purpose of each ons.

REPAIR PROCEDURES

Meost repair operations begin with an overview illustration. It identifies the componants and
shows how the parts fit together.
Example:

Plug

& Gasket Dr:ven Rotor
Spring
Retief Valve

Timing Gear Case

# Non-reusable pert
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INTRODUCTION — HOW TO USE THIS MANUAL IN-3

The preceduras are presentad in a step—by—step format:

¢ The illustration shows what to do and where to do it.

¢ The task heading tells what to do.

* Tha detailad text tells how to perform the task and gives othar information such as
specifications and warnings.

Example:

Task heading: what to do

€. INSTALL CHANKSH,{I:T PULLEY
{a) Using SST, install the boit.
SST 0921 3/»5401 & (901 19-Q§1 26)
Hustration: Sat part No. Componeant part No.
what to do and where Detailed text: how to do task

{b) Install the bﬁﬁ.
Torqus: 30 N-m (310 kgf-cm.{z ft-1bf)

Specification
oot

This format provides the expsarienced technician with a FAST TRACK to the information nesded.
The uppar casa task heading can be read at a glance whan necessary, and the text below it

provides detailed information, Important spacifications and warnings always stand out in bold
typa.

REFERENCES

References have been kept to a minimum. Howevar, when thaey are required you are given the
page fo rafer to.

SPECIFICATIONS

Spacifications ara presented in bold type throughout tha text where needed. You nevar have to

leave the procedurs to look up your specifications. They are also found at the end of sach section,
for quick referance.

Donated by Onur Azeri . cruisercult.com



IN-4 INTRODUCTION — IDENTIFICATION INFORMATION

CAUTIONS, NOTICES, HINTS:

® CAUTIONS are presentad in bold type, and indicate there is a possibility of injury to you or
other people.

e NOTICES are also presented in bold type, and indicate the possibility of damaga to the

components baing repaired.
® HINTS are separated from the text but do not appear in bold. They provide additional
information to help you parform the rapair efficiently.
SI UNIT

The UNITS given in this manual are primarily expressed according to the S| UNIT{International

Systam of Unit), and alternataly expressed in the metric system and in the English System.
Example:

Torque: 30 N-m (310 kgf.cm, 22 ftIbf)

IDENTIFICATION INFORMATION
ENGINE SERIAL NUMBER

The engine serial number is stamped on the angine
block as shown,

-
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INTRODUCTION — GENERAL REPAIR INSTRUCTIONS IN-5

GENERAL REPAIR INSTRUCTIONS

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

2. During disassembly, keep parts in the appropriate
ordar to facilitata reassembly.

3. 0Observe 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
inspection or repair, always disconnect the cabie
from the negative (—) terminal which is grounded
to the vahicla body.

{c} To pravent damage to the battery terminal post,
loosen the terminal nut and raise the cable strai-
ght up without twisting or prying it.

{d) Clsan the battery tarminal posts and cable termi-
nals with a clean shop rag. Do not scrape them
with a file or other abrasive objects.

(e} Install the cable terminal to the battery post with
the nut loose, and tighten the nut after installa-
tion. Do not use a hammer to tap the terminal
ontoe the post.

{f} Be sure the cover for tha positive {+) terminal is
properly in place.

4. Check hose and wiring connectors to make sure that
they are secure and correct
B. Non-—reusablse parts

{a) Always replace cottar pins, gaskets, O—rings and

oil seals etc. with new onas.

{b) Non-—reusable parts are indicated in the compo-
nant illustrations by the "¢ symbo!.
8. Preccated parts
Pracoated parts are bolts and nuts, etc. that are
coatad with a seal lock adhesive at the factory.
{a) If a precoated part is retightaned, loosened or
caussd to move in any way, it must be recoated
Seal Lock Adhesive with the specified adhesive.
fr— (b} When reusing preccated parts, clean off the old

adhesive and dry with compressed air. Then
apply the specified seal lock adhaesive 1o the bolt,
nut or threads.
(c) Precoated parts are indicated in the component
illustrations by the “%“ symbol.
7. Whan necessary. use a sealer on gaskets to prevent
leaks.
8. Carefully obsaerve ali spacifications for bolt tightening
torques. Alwayg use a targue wranch.
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IN-6 INTRODUCTION — GENERAL REPAIR INSTRUCTIONS

9. Usa of spacial service tools (S5T) 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 proce-
dure. A list of SST and S5M can be found in the
preparation part at the front of each section in this

manual.
Fuse 10. Whan replacing fuses, be sure the new fuse has the
Ecusl A Rati corract ampearage rating. DO NOT exceed the rating or
qual Amperage Hatng use ona with a lower rating.
BE1388
llustration Symbol Part Name Abbreviation
O FUSE FUSE
BESSO4 NOIES
—Ol—— MEDIUM CURRENT FUSE M-FUSE
BESSSE MOISS
— AN —— HIGH CURRENT FUSE H-FUSE
BESEDS WNOST
—— AN —— FUSIBLE LINK FL
BEGERT MNOJET
—E— CIRCUIT BREAKER CB
BESEHE ]

VOO

11. Care must be taken when jacking up and supporting
the vehicle. Be sure to lift and support the vehicie at
the propet locations.

(a} ¥ the vehicle is to be jackad up only at the front
or rear end, be sure to block the whesls at the
oppuosite and in order to ansure safety.
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IN-7

(b)

Aftar the vehicle is jacked up, be sure to support
it on stands. It is extremely dangercus to do any
work on a vehicle raised on a jack alone. even for
a small job that can be finished quickly.

12. Observe the following pracautions to avoid damaga to
the parts:

(a)

WRONG CORRECT ®)
(¢}
gﬁ‘“ . é ﬁé (d)
INOZ53 (e)
()
WRONG CORRECT
(0)
(h)
INOJ82
Exampla 13,
(a)
m (b)
a0y

Do not open the cover or case of the ECU unlass
absoclutely necessary. (If the |C terminals are tou-
ched. the IC may be destroyed by static electric-
ity.)

To disconnect vacuum hoses, pull on the end, not
the middle of the hose.

To pull apart electrical connectors, pull on the
connector itself, not the wires.

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

When steam cleaning an enginae, protect the dis-
tributor, air filter, and VYCV from wataer,

MNevear use an impact wrench to remove or install
temperature switches or temperature sensors.
When checking continuity at the wire connector,
insart the taster proba carefully to prevant tarmi-
nals from bending.

When using a vacuum gauge. naver force the
hagse onto a connactor that is too large, Use a
stap—down adapter instead. Once the hose has
been stretched, it may leak.

Tag hosas bafora disconnecting tham:

Whan disconnacting vacuum hoses, use tags to
identify how thay should be reconnectsd.
After completing a job, double check that the
vacuum hoses are properly connected. A labal
under the hood shows the proper layout.

Unless otherwise stated, all resistance is measured at
an ambient tamperature of 20°C (68°F). Bacause the
resistance may be outside specifications if measurad

at high temperatures immediately after the vehicle
has been running. measurements should be made
when the engine has cooled down.
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ABBREVIATIONS USED IN THIS MANUAL

|

A/C Air Condinongr

ALY Air Control Vaive

ACSD Autometic Cold Stert Davice
Approx. Approximataly

AT Automatic Transmission
BACS Boast and Altiude Compensatian Stopper
BCC Bottomn Dead Center

ECU Engine Control Unit

EGR Exhaust Gas Recirculstion
FIPG Formed in Place Gasket
LHD Left—Hand Driva

LST Load Sensing Twner

MP Multipurpose

M/ T Manual Transmission

OHC Cver Head Camshaft

0/8 Cversized

PCS Pawer Control Syatem

PCV Positive Crankcase Venhlaton
PS Paower Stesring

RHD Right—Hand Drive

Sics Starting Injection Centrol Syatem
55M Spocial Service Matorials
88T Spscial Servica Tools

STD Standard

swW Switch

TDC Top Dead Center

TEMP. Tamparaturs

uss Undarsize

VeV Vacuum Switching Valva
w/ With

w/o Without

Donated by Onur Azeri . cruisercult.com




INTRODUCTION — STANDARD BOLT TORQUE SPECIFICATIONS IN-9

STANDARD BOLT TORQUE SPECIFICATIONS

HOW TO DETERMINE BOLT STRENGTH

Mark Class Mark Cilass
Hexagon 4— 4T Stud bolt
head bolt 5_ 5-'-
Bol 85— 18
head No, 7_ 7T - No mark
4
8— ar g
— =
5 aT = a7
10— 10T §
11— 1T
s
=
=]
© No mark 4T
Hexagon
tlange boit
w/ washer No rnark 4T Grooved
hexagon bolt ()
= 8T
Hexagon %
head bo't 2 i
protruding 1) =
lings =
=
Hexagon
flange boit 2
protruding 8T Waeldead holt
w/ washer lines
haxagon boit
Hexagon
head bok 1 3
P protruding T
lines aT
Hexagon
head bolt 0 4
20 protruding 87
lines
Vo
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IN-10 INTRODUCTION — STANDARD BOLT TORQUE SPECIFICATIONS

SPECIFIED TORQUE FOR STANDARD BOLTS

. Spacifiad torqua
Class D“ﬂ?ﬂ:‘“ Hmtﬁ:' Hexagon haad balt Haxagon flangs bolt
N-m kgf-cm ft-lnf N-m kgt-cm ft-thi
%ﬁﬂi"?ﬁ% 8 1 5 55 48 in.-Ibf 8 80 52 in.-Ibf
B 8 1.25 12.5 130 8 14 145 10
AT 10 1.258 28 280 18 29 280 21
12 1.25 47 480 35 53 B40 ag
14 1.5 74 760 65 84 850 61
16 1.5 115 1,150 83 - - -
6 1 8.5 65 56 in,-Ibf 7.5 75 65 in.-Ibf
8 1.25 15.5 160 12 17.5 175 13
&7 10 1.25 a2 330 24 38 360 26
12 1.25 59 600 43 65 676 48
14 1.5 91 930 67 100 1,050 76
16 1.5 140 1,400 101 - - -
6 1 8 80 69 in.-Ibf 9 80 78 in.-Ibf
8 1.25 18 195 14 21 210 15
- 10 1.25 39 400 29 44 440 32
12 1,25 71 730 53 80 810 59
14 1.5 110 1,100 80 125 1,250 90
16 1.5 170 1.750 127 - - -
6 1 10.5 110 8 12 120 9
8 1.25 25 260 19 28 290 21
- 10 1.25 52 530 a8 58 590 43
12 1.25 a5 970 70 105 1,050 76
14 1.5 145 1,500 108 165 1,700 123
18 1.5 230 2,300 166 - - -
8 1.25 29 300 22 33 330 24
8T 10 1.25 81 820 45 88 620 50
12 1.25 110 1,100 80 120 1,250 30
8 1.25 34 340 25 37 3g0 27
aT 10 1.25 70 710 1 78 790 57
12 1.25 125 1,300 94 140 1,450 105
B8 1.25 38 390 28 42 430 3
10T 10 1.25 78 800 58 88 890 64
12 1.25 140 1,450 105 155 1,600 118
8 1.25 42 430 31 a7 480 35
1T 10 1.25 87 890 64 97 9390 72
12 1.25 155 1,600 118 176 1,800 130
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ENGINE

ENGINE MECHANICAL +-ervemsvsmssnnissniiinin EG— 2 LUBRICATION SYSTEM -reormrermieenseracnnan EG-192
PREPARATION «eirtotesertimsrenmssrires svssrannian EG— 2 PREPARATION ttrsicntrivaimincasrarannsansnenasnssne
TROUBLESHOOTING «rorvrerranaenmnmmannnaren EG-— & OIL PRESSURE CHECK
AIR FILTER INSPECTION AND OIL AND FILTER REPLACEMENT :oreceereres EG-193

CLEANING  rreerriremmrrm it nianes EG— 11 DIL PUMP  -+reesermeemmermmimmtmirmmassnsassnnnsnssns EG-105
COMPRESSION CHECK  ssvsramuvrismmniisranian EG— 12 OIL COOLER r1vitmrararensimirnarasrarsnarssaroneenss EG- 203
VALVE CLEARANCE INSPECTION AND OIL NOZZLE srereseermsrmsirmammmmisnminitstsnsnsien EG- 204

ADJUSTMENT -ererermarmsssacarnnmennmninninanienans EG— 14 SERVICE SPECIFICATIONS eeerscsnsssssarrarennns EG- 209
INJECTION TIMING INSPECTION AND

ADJUSTMENT - r-orrermsmmamresnernsmrsansmnsanrans EG—15
IDLE SPEED AND MAXIMUM SPEED

INSPECTION AND ADJUSTMENT -«veereevees EG— 17
PS IDLE—UP SPEED INSPECTION AND

ADJUSTMENT (M/T) reeerrresnmmrarararancsnnen, EG— 19
A/C IDLE—UP SPEED INSPECTION AND

ADJUSTMENT -=-srerssvrrarmmmrisrmnirrramsnssnnmeas EG~ 20
TIMING BELT +-rvrermrearessamuertararmasmasnsernnnsans EG— M
TIMING GEAR  seecerrerrrrsrserrssssserrassssmnrasnn EG— 78
CYLINDER HEAD -+ rerrerroracinrivrsnsriansaeras EG— 38
CYLINDER BLOCK  sereeeeermmrersmmimnniinimin EG— &4
SERVICE SPECIFICATIONS ereverneasmrarinnnen EG— 88

TURBOCHARGER SYSTEM ---verroenseccrsonse EG— 93
PREPARATION -ereeermrressramasrimmmasnsnsrasannanes EG— 93
PRECAUTION rrnrrerremesessmirearntmorennnssenernnnas EG— 94
TROUBLESHOOTING --s-vvsererresearmmasnnscnnns EG— 85
TURBOCHARGER -+ -vrrerrmrmrmsmmmnsancosarasrann EG— 97
SERVICE SPECIFICATIONS ++revrersserraneerrenes EG-102

FUEL SYSTEM --rreeeerereerarisorammrenmanmnisnaiennns EG-104
PREPARATION -revrrrermrrsmsivirrmsssasnsassnrarras EG-104
EUEL FILTER se+rrreseressmnsntrsnssnissanssmasnsannss EG- 107
FUEL HEATER SYSTEM «----e-mrereverraninaenacns EG- 108
INJECTION NOZZLE - revrrmttvrrasarmarnrarivssasni EG-1i0
INJECTION PUMP ==+ ++reremserermntiosennarerarmnsans EG- 177
STARTING INJECTION CONTROL

SYSTEM (SICS) -ereerrermstmmmmmmrssnnmnsannin EG-172
SERVICE SPECIFICATIONS orvvrreerscrsranninran EG-1T4

COOLING SYSTEM ----rereermmsmsnimsmanineanean EG- 11T
PREPARATION +rereererrercrinerimtnnmeiorcesssnene EG-1TT
COOLANT CHECK r+eresssrrsrassrareassensmssansrsnns EG-11B
COOLANT REPLACEMENT ----rr---rmerermenreeens EG-1T8
WATER PUMP  crerereriarrmmiearimasnermsesninsnes EG- 180
THERMOSTAT rervtorreitrvivainmvtinmrsnansnnsnnin EG- 184
RADIATOR -verererermrrnssmimmnsessnsassnsrsansnrrnses EG- 165
SERVICE SPECIFICATIONS -+« remvermmrinmsninnian EG-1%1
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EG-2 ENGINE — ENGINE MECHANICAL

ENGINE MECHANICAL

PREPARATION
S$ST (SPECIAL SERVICE TCOLS)

09201 ~10000 Valve Guide Bushing Remover &
ﬁ Replacer Sat
f;.-é‘}?
Valve Guide Bushing Ramover &

(09201 -01070)
/ Replacer 7

g 0820141020 Vahve Stwn Qil Seal Replacer

ﬁ (920270020 Valve Spring Compressor
v
@ &
‘ (8202-006010) Attachmant
¢)=0)

@ =t 00213-58012 Crankshaft Pulley Holding Tool
-
-
s

{80201-08131} Washer

{91111-EQB4E) Belt

09214-60010  Crankshait Pulley & Gear
Raplacer

Crankshaft pulloy

09214-76011 Crankshait Pulley Replacer

Inction pump drive geer haarmg
Inpcton pump derve poor od
soal

08222-17010 <onnacting Rod Bushing Ramowver
& Raplacer

(08222—05020) Remover & Replacer
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ENGINE — ENGINE MECHANICAL

EG-3

(09222 -05030)

{09222 —-05040)

Gude

0322300010

Cover & Senl Replacear

Crankshaft timing gear
01l pump driya shafi gear

09223-46011

Crankahaft Front Qil Sesl
Replacar

Camshaft oil seal

09223-56010

Crankshaft Rear O Saal
Raplacer

(922378010

Crankshaft Ouf Seal Replacer

Crankshaft front ol seal

08275-54011 Plunger Stroke Messuring Tool
0030810010  ©A Seal Pulter Crankghaft frant o/l seal
09330~00021 Compamion Flange Helding Tool Crankshaft pulley
T 08850-40010 Pulier B Set
Q;; g e
b 27
-%;g%%ﬁ%
(09951 -04010) Hanger 150 Wo.1 camshaft aming pullay
Qi pump drive shaft gear
Crankashaft timing gear
Injection pump drive gear bearing
(D852 -04010) Side Arm No.1 camshaft timing pulley

{09853 —04010)

(09953-04020)

Donated by Onur Azeri . cruisercult.com

Canter Balt 100

Center Saolt 150

Oil pump drive shaft gear
Crankshaft tming gear
Injectien pump dnve gear baaring

Qil pump driva shaft gear
Crankshaft timing gear

No.1 camshaft timmg pulley

Qi pump driva shaft gear
Crankshaft timing gear

Injecton pump drive gear bearing




EG-4 ENGINE — ENGINE MECHANICAL

{00954 ~04010) Arm 25 No 1 l;nmshuﬂ tming pullay
m Qil pump drive shaft gear
ﬂ Crankghaft ttming gear

Injection pump drive geer beanng

(05855 04060) Claw No.8 No.1 camshaft uring pulley
@ Ol pump drive ahaft gear
Crankshaft brming goar
Injection pump drive gear haaring

0985050010  Puller C Sat

{09951 -05010) Hanger 1BO Crankshaft pullay
% Injection pump drive goar

. (08952—-05010) Shde Arm Crankshaft pulley
IE IE Injecticn pump drive gear
(09853-05010) Center Balt 100 Crankshaft pulley
W Injaction pump driva gear
o {00853 -05020) CGenter Bolt 150 Crankshaft pullsy
(09954 -05020) Claw No2 Crankshaft pullay

@:g‘ﬁ‘ Injection pump driva gear

09850-70010 Handla Sat

(09951 -07100} Hendla 100 Valve guide bushing

09960—10010  Variabla Pin Wranch Sat

{(09962-01000) Varieble Fin Wrench Arm Assy Injection pump drive gear

{09963-00700) Fin 7 Injection pump drive gear

09992-00024 Cylinder Compression Chack Gauge
-
ot B Sat
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ENGINE — ENGINE MECHANICAL

EG-5

il =

{08992-00215) Gavge Assy

mg:ﬁ_-—"——::‘p

0990200400 Attschmant No.7

Cylindsr comprassion chack

RECOMMENDED TOOLS

03040-00010 Haxagon Wrench Set.

0920000010 Engina Ad;ust Kit .

09804 —00010  Expander Set.

EQUIPMENT

Caliper gauge

Connecting rod aligner

Cylinder gauge

Dial indicator

Dya penetrant

Engine tune—up tester

Heater

Micrameter

Piston ring compressor

Piston ring expander

Plastigage

Pracision straight edge

Soft brush
Spring tester Valve spring
Steel squere Valve spring

Donated by Onur Azeri . cruisercult.com



EG-6

ENGINE — ENGINE MECHANICAL

Thermometer

Tarque wrench

Valva seat cutter

V—block
e - -
; ;Gg Vernier calipers
R ]
SSM (SERVICE SPECIAL MATERIALS)
08826—00080 Seal Packig Black or squivalent Timing belt cover
[FIPG) Timing gear covar
Cameghaft oil saal retainer
Cylindar hoad semi—cireular plug
0B326—00080 Soeal Packing Black ar equivalont Cylindor head cover
{FIPG} Mmn boaring cover
Rear ol saal retaingr
0882600100 Saal Packing 12828B, Watar temparatura sender gauga
THREE BOND 12828 or squvalent
FPG)
TROUBLESHOOTING
- - . - [ O]
Diesel Engine Diagnosis
GENERAL
1. Diesel angine problems ars usually caussd by the engine or fuel system. The injection pump is
very raraly the cause of fuel systam problams,
2. Before beginning fuel systam tests, first check that the engine campressian, valve timing and
other major systems ara within specifications,
PRELIMINARY CHECKS
1. Before parforming fual system checks, ensura that the engine is in good running condition. If
necessary, first chack the ccmpression. timing and major componants or systems.
2. Chack tha air filter, and clean or raplace it if necessary.
3. Check that there is sufficient fuel in the tank.
4. Check if the fuel is contaminatad with gasoline or other foreign eleaments. Only good—guality
diesel fuel should be used.
5. Bleed air from the system by pumping the priming.
6. Chack for water in the fual filtar and fuel tank, and drain as necessary,
7. If the engine will not crank or if it cranks slowly, first troubleshoot the electrical system,
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ENGINE — ENGINE MECHANICAL EG-7

PRECAUTION:

1. The basic troubleshooting procedures for the diesel engine {valve clearance, comprassion,
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 spacial test bench.

[} M~ [
| o —|o| ™ — | - o
See page gl Il I Bl Rl IR Ll Il il ol I el AR ST TR I Bl Il R B I
5|3|5|56| 65088 2 2|3 i
s E
uspact araa _ g - =
[:-] 2 'a
£ a8 (2] |§ o E| [S] |8
£l g Elels|2|. |8 gl |1&Z) |B|Els|El5|2
(S e ric| 2| c| & o m ¥lF[E|5|m|®
AN HEEETHEEEHEIREH R EE
Symptom Egzougg--mghuode_lgg.!g’g
HHEHHEHEEHEEEEEBHEMEHEE
mlo|lcla|f|ls|ElE|f|o|lw|d | |w|2Z2|&| PlI|d|F|=2
-
2 | Engmnedoesnotcrank [ 2 |1 |3 (6|4 5
L]
L=
B% Engine cranks normally b 211|686 4
'EE Engine cranks slowly 2 |1 3
£n
0 B| Engine cranks normally 112
L=
%-: High engina idla spead 3 1
3 Rough idle with warm 6 v, 2|5
a | engne
Lack of power 9|6 12 51812
Engtne suddenly stops 2 4|1 3
Engine does not shut 1 2
off with kay
Excessive exhaust 4|2 2 |1
" sSmMoke
& | Excessive fual
£ | consumption & 10 AR
o]
Engine ovarheat 7
Low ol pressure
High cil pressure
Engine noise when 2 1
warm

HINT: When inspecting a wire harness or circuit the Electrical Wiring Diagram repair manual should be
referred to and the circuits of related systems also should be checked.

WOEFAL
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EG-8 ENGINE — ENGINE MECHANICAL

See page

EG-185
CH-3

EG-182
EG-182
EG-186
EG-186
EG-199
EG-199

EG-17
EG-17
£G-27
EG 12
EG-67
EG-69

SR

EG-48
EG-72

55.‘

et
Fott HY

Suspect area

g Rod

Symptom

Maximum Speed
Coolant Leakage
Brake Grabbing
Crankshaft Bearing
Cylinder Head

Connectin

Ciutch Slipping
Bearing

Idle Speed
Compresston
Thermostat
Fan Belt

Fluid Coupling
Water Pump
Radiator and
Radiator Cap
(il Pump
Relief Valve
Qil Pressure
Sander Gauge

Cylinder Block

@ | Valve Timing

Engine does not crank

~1 | Flywheel

Does not
start

L7

Engme cranks normally

Engine cranks slowly 4|8

Difficult
1o start

Engine cranks normally

High angine spead 2

Poor dling

Rough idle with warm 1 43
engine

Lack of power 7111110 3|4

Engine suddenly stops

Engine does nat shut
aft with key

Excessive exhaust
smoke

Excessive fuel
consumption 416 9

Others

Engine overheat B(213|6]|4]1

Low ail pressure 3|21 415

High cil pressure 1|

Engine noise when
warm

g —
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Diesel Electrical System Diagnosis {(Engine does not start cold)

HINT:

¢  Battery voltage at 12 V — Ignition switch OFF.
#  Engine cranks normally.
&  Fusible link okay.

PRE—HEATING SYSTEM

1. Inspect power supply section

No
Is there continuity 1n tha intake haater? Repiace the intake heater.
|See pre-heating system)
q Yes
Discormect the water temperatuse sensor Replace the fusible link.
connector.
Fusible Link Blown
No
When the ignitton ewitch is turned ON, -—-l Check the fusible ink for intake heater. ]
doas pra-hast side of the intake haater
have battery voltage for 81 seconds? Fusible Link OK
Yes
Connect the water temperature senscr connecior. [ Inspect control section. !l
oK

\ORESS
2. Inspect control saction
HINT: Perform this inspection with the intake heater lead wire properly connected.
Dizconnect the water temperatute
S8nsor Connactor,
No
Whan the ignition switch is turned | |s the GAUGE fuse Okay? Replace tha fuse.
ON, does the mndicator hght?
{Measure the time lightad) Yes
N
Yes Is the indicator light bulb ® ! Replace the buib.
Okay?
Yes
@ @
CONTINUED ON PAGE EG-ux
VOBEES
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CONTINUED FROM PAGE EG-9
@

Emission ECU [w/ EGR System|

@
|

Is there grounding ofterminal E1,

Open circuit or

No N
GREL GIND EQ1 or EO2 of emission ECU or ground faulty in wire
i ¥ terminal EG of tha pre-heating harness between
:!:g:;: timer? terminal E1, EOT or
e = E02 of the ECU or
— ] N\ = Yes tarminal EG of the
EO EZ2 EO2 timer and body
F23602 ground.
Pro-Heating Timer {(w /o EGR System) Is there battery voltage to Yes
GREL terminal GIND of the ECU or
i timer lon wire harness side)?
EE_-', No
= S = Open circuit in wire harness Replace the ECU gr
betwesn terminal GIND of the timaer.
/]
GIND EG ECL) or timer and indicator hight.
22873
Is the lightrng tme correct? Mo Replace the £CU or timer.,
6.5 saconds
Yes
Is there battery voltage between No Is intake heater relay Ckay? No Replaca the intake
termnal G of the intake hester relay {See pre-heating system in heatar ralay.
and hody ground for 81 seconds Startrng System)
with the ignition switch ON?
Yes Yas
Intake Heater Refay
When the ignition switch is turned ON, does No Rsplace the ECU or

terminal GREL of the ECU or timer have
battery voltage for 81 seconds?

Yes

[

Lonnect tha water temperature
Sensor connector,

Inspect power supply
section

® Open circuit In wire harness
batween terminal GREL of the ECU
or timer and terminal g of the intake
heatar relay.

# Opan cireuit or ground faulty in
wire harness batween terminal & of
the intake heater relay and body
ground.

timer.
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EG-11

FUEL CUT SOLENOCID VALVE

With igmtion switch turned ON, check for
fuel cut solenowd valva operancn noise Noise
(chcking sound) while repaatedly
connecting and drisconnecting fuel cut
solenod vaive.

Fuet cut solenowd valve okay

Chack for short circuit, and rapew as necessary,

No Nose
Cheack fuse
Fuse
Fuse OK Blown
Apply battery voltaga directly to solenoid,
Noize

and check for noise

No Noise

Replace fuel cut solenoid valve.

Chack wire harness from fuse to fuel cut solencid.

AlR FILTER INSPECTION AND
CLEANING
Paper Filter Type:

1.
2.

3.

REMOVE AIR FILTER

INSPECT AIR FILTER

Visually check that the filter elament is not ex-
cessively dirty, damaged or oily.

CLEAN AIR FILTER

Clean the fiiter elernant with comprassad air.

First biow from tha inside thoroughly. Then blow off
the outside of the filter element,

REINSTALL AIR FILTER

Washable Type:

REMOVE AIR FILTER

INSPECT AIR FILTER

Visually check that the filter element is not ex-
cessively dirty, damaged or oily,

CLEAN AIR FILTER

Blow dirt off in the filter slement with compressed air.

Donated by Onur Azeri . cruisercult.com
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(b) Submerge the filtar alemant in the water and agitate it
up and down more than 10 times.

(c} Repeat rinsing in clean water until rinsing water is
clear,

(d} Remove axcess water by shaking the filter alamant or
blowing with compressed air.
NOTICE: Do not beat or drop filter slamaent.

(8) Wipe off dust on the air cleaner case intarior.

4. REINSTALL AIR FILTER

EA357

COMPRESSION CHECK

HINT: If there is lack of power, excessive oil consump-
tion or poor fuel economy, measure tha comprassion
prassure,

1. WARM UP AND STOP ENGINE
Allow the engine to warm up to normal operating
temperature.

2. REMOVE CYLINDER HEAD COVER
{See steps 2 or 3 and 11 in cylinder head reamaval)

3. REMOVE INJECTION PIPES
{Sea steps 3 and 5 in injection nozzles removal in
Fuel Syatem)

4. REMOVE NO.1 NOZZLE LEAKAGE PIPE
{Soa step 4 in injection nozzles removal in
Fuel System)

5. DISCONNECT INJECTION PUMP (FUEL CUT
SOLENOID) CONNECTOR

6. CHECK CYLINDER COMPRESSION PRESSURE
NOTICE: When measuring the compression prassure of

sach, the other 5 injection nozzles must be installed in the
cylinder haad.

(a) Remove the injection nozzle.
{(See steps 6 and 7 in injaction nozzles removal in
Fuel Systam)

(b) Install the gasket and SST (attachment) to the injac-
tion nozzia hole with the nozzie holder clamp and bolt.
SST 09992—00400
Torque: 25 N-m (256 kgf-cm. 18 ft-Ibf}

Donated by Onur Azeri . cruisercult.com



ENGINE — ENGINE MECHANICAL EG-13

(e} Connect SST (compression gauge) to the 55T (attach-
ment).
SST 09992—-00024 (09992 —00160)

(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 (b) through (d) for each cylindar.
NOTICE: This maasurament must be done in as short a

tims as poasiblea.

Comprassion pressura:

3.432 kPa {35.0 kgf/cm* 498 psi) or more

Minimum prassure:

2,452 «Pa (25.0 kgf/cm?, 356 psi)
Diffarenca batwaen sach cylinder:
480 kPa {5.0 kgf/em?*, 71 psi) or less
{f) If tha cylinder comprassion in ona or mora cylinders is
low, pour a small amount of engine oil into the cylin-
der through the injection nozzle hole and rapeat steps

(b} thraugh (@) for the eylinder with low compression.

® |f adding oil halps the compression, chances are
that the piston rings and/or cylinder bore are
worn or damaged.

« If pressure stays low, a valva may be sticking or
seating improperly, or there may be leakage past
the gasket,

{g) Remove the SST.
§ST 08592 —-00400, 08992 —-00024 {09992 —-00180)
{(h) Raeinstail the injection nozzle.

(Ses steps 1 and 2 in injection nozzles installation in

Fusal Systam)

7. RECONNECT INJECTION PUMP (FUEL CUT

SOLENOQID) CONNECTOR

B. REINSTALL NO.1 NOZZLE LEAKAGE PIPE
(See step 4 in injection nozzle installation in
Fuel System)

9. REINSTALL INJECTION PIPES

{See staps 3 and 5 in injection nozzles installation

in Fuel System)

10. REINSTALL CYLINDER HEAD COVER

{Sew steps 10 snd 18 or 19 in ¢ylinder head

instailation)

11. START ENGINE AND CHECK FOR LEAKS
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I il . I
; \ !"R?;i!i@‘!yn {

VALVE CLEARANCE INSPECTION
AND ADJUSTMENT

(a)

(b)

(a)

(b)
(c)

(a)

HINT: Inspect and adjust the valve clearance when
the engine is cold.

REMOVE CYLINDER HEAD COVER

(See steps 2 or 3 and 11 in cylinder head removal)

SET NO.1 CYLINDER TO TDC/COMPRESSION
Turn the crankshaft pulley clockwise, and align its
groove with the groove of the timing gear cover.
Check that the valve rocker arm on the No.1 cylinder
are loose and valve rocker arm on the No.6 cylinder
are tight.

If not, turn the crankshaft 1 revolution (360°) and
align the mark as above.

INSPECT VALVE CLEARANCE

Check only the valves indicated in the illustration.

e Using a feeler gauge, measure the clearance be-
tween the adjusting screw on the valve rocker
arm and the valve bridge.

® Record the out — of — specification valve clear-
ance measurements.

Valve clearance (Cold):

Intake

0.17 — 0.23 mm (0.007 — 0.009 in.)
Exhaust

0.47 — 0.563 mm (0.019 — 0.021 in.)

Turn the crankshaft pulley 1 revolution (360°) and

align the mark as above. (See procedure step 2)

Check only the valves indicated as shown. Measure

the valve clearance. (See procedure in step (a))

ADJUST VALVE CLEARANCE
Loosen the lock nut on the valve bridge, and loosen
the adjusting screw until the adjusting screw and

valve stem are completely separated.
NOTICE: Hold the valve bridge with a wrench, and loosen

the lock nut. Do not apply torque to the valve bridge.
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(b) Loosen the lock nut on the valve rocker arm, and
loosen the adjusting screw.

(c) Insert a 0.20 mm (0.008 in.) feeler gage for intake or
0.50 mm (0,020 in.) feelar gage for exhaust between
the adjusting screw on tha valva rackar arm and the
valve bridga.

g ég ?,:m {d)] Turn the adjusting screw on the valve rocker arm until
geeler the fesler gauge slidas with a very slight drag, and
auge

lock the adjusting screw with the lock nut.

(e) With the feeler gauge inserted, check that the resist-
ance of the fealer gauge ramains the same when thes
adjusting screw on the valve bridge is !oosenad.

Adjusting If the resistance of the feeler gauge changes, repeat

Screw from step {b).

Valve
Bridge

PIRTe

{f) Tighten the adjusting screw on the valve bridge, and
lock the adjusting screw with the lock ntit whan the
resistance of the fesler gauge begins to get stronger,
NOTICE: Hold the valve bridge with a wranch, and lock
the adjuating scraw with the lock nut. Do not apply
torque to the vaive bridge.

(a} Loosen the lock nut on the valve rocker arm.
{h} Turn the adjusting screw on the valve rockar arm until

Turn gdiusting the feeler gauge slides with a very slight drag, and
@;}q ) crew lock the adjusting screw with the lock nut.
/‘-‘- Valve 6. REINSTALL CYLINDER HEAD COVER
= b Rocker . .
Arm (See ateps 10 and 18 or 19 in eylinder head
installation)

F232T1 215158

INJECTION TIMING INSPECTION

AND ADJUSTMENT

1.  SET NO.1 OR NO.6 CYLINDER TQ
TDC/COMPRESSION

Turn the crankshaft pulley clockwise, and align its
groova with the groove of the timing gear cover.
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Gasket  Plug Bolt 2. INSTALL SST AND DIAL INDICATOR

(a) Remove the plug bolt and gasket from tha distributive
head plug of the injection pump.

(b} Loosan tha 2 union nuts holding the injection pump to
the No.1 and Ne.b injection pipes, and slide the 2
union nuis rearward.

(e} Install SST (plungar stroke measuring tool) and a dial
indicator to the plug bolt hole of distributive head
plug.
88T Q9275—54011

Metal Plate " 3. RELEASE ACSD ADVANCE
{‘t LR :: y ‘\ (a) Using a scrawdriver, turn the cold starting lever coun-
Y A { terclockwise approx. 20°.
\-ﬂ"f 5 (b) Put 2 metal plate (thickness of 9.0 — 10.0 mm (0.354
;; g‘."l > — 0.394 in.}) between the cold starting lever and
OSSRy g th a
s “: . arma wax plunger,
BT Y |
) Turn /

4. INSPECT AND ADJUST INJECTION TIMING

(a) Slowly rotate the crankshaft pulley countsrclockwisa
and sat tha dial indicator at G mm (0 in.) when the dial
indicator reachas the minimum vaiue.

(b} Turn the crankshaft to the left and right and chack
that the dial indicator shows the minimum value.
NOTICE: Chack that the minimum value is set at O mm
{0 in.)

EMS764 P22885 Turn 21527

{e) Slowly rotate tha crankshaft pulley clockwise until its
groave is aligned with the groove of the timing gear
cover.

(d} Moeasurs the plunger stroke.

PMlunger stroke:
Europs
1.52 — 1.58 mm (0.0598 — 0.0622 in.)
Australia
1.37 — 1.43 mm (0.0539 — 0.0563 in.)
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EG-17

(o)

L
Qreatar th;
Spacification/
;ﬁh_\ i .r
e
Less than * t;}{
Specification 1 o
(q)
{h)
5'
8.
(a)
(b}
7.
8.

Loosen these nuts and bolts:

(1} 4 remaining union nuts holding injection pipes to
injection pump

(2) 2 bolts holding injection pump to injection pump
stay

(3] 2 nuts holding injection pump to timing gear case

NOTICE: Da not turn the nuts mors than 90°.

Adjust plunger stroke by slightly tilting the injection

pump body,

If the stroke is less than spacification, tilt the pump

toward the engine.

If tha stroke is greater than specification, tilt the pump

away from tha angine.

HINT:

® K the stroke is less than specification, move the
injaction pump toward the angine.

® Using a brass bar and plastic—facaed hammer,
gradually tap the pump flange away from the
angine,

Tighten these nuts and bolts:

¢ 2 nuts holding injection pump to timing gear case

Torque: 18 N-m (185 kgf-cm, 13 ft.I1bf}

® 2 bolis holding injection pump to injection pump
stay

Torque: 68 N-m (700 kgf-cm, 51 ftIbf)

Recheck the plunger stroke.

REMOVE METAL PLATE

REMOVE SST AND DIAL INDICATOR

Remove the SST and dial indicator.

SST 09275-b64011

Install a new gaskat and tha plug bolt of the distribu-

tiva head plug.

Torque: 26.5 N-m (260 kgf-cm, 19 ft.Ibf)

TIGHTEN INJECTION PIPE UNION NUTS

Torque: 24.6 N-m (250 kpf-cm. 18 f1.1bf)

START ENGINE AND CHECK FOR FUEL LEAKXS

IDLE SPEED AND MAXIMUM SPEED
INSPECTION AND ADJUSTMENT

1.
(a)
{b)
{c)
{d)
{e)

INITIAL CONDITIONS

Engine at normal operating temperature
Air cleaner installad

All accessories switched OFF

All vacuum lines proparly connected
Valve clearance set correctly
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Idle Speed Adjusting Screw
L "o

w{ Throttle Position Sensor

) L/ €

Adjusting
Lever

'__"\‘

w /o Throttle Position Sensor

Maimum Spead
Adjusting Screw

Adjusting 3
Lever

F23270
P23314

T155%

1]
(@)

(h)

(b)
(e)

(d}

(a}

(b)

(c)
(d}
(e)

Injection timing set correctly
A/T:
Transmission in neutral position
M/T:
Steering wheel at straight—ahead position
CONNECT TACHOMETER
CHECK AND ADJUST IDLE SPEED
Check that the adjusting lever touchas the idie speed
adjusting screw whan the accelerator pedal is relea-
sed.
If not, adjust the accelarator linkaga.
Start the engine.
Check tha idla spead.
Idls spead:
M/T
700 = 6O rpm
AST
800 * 6O rpm
Adjust the idle spead.
® Disconnect the accalerator linkaga.
¢ Loosen the lock nut of the idle speed adjusting
sScrew,
e  Adjust the idla speed by turning the idle speed
adjusting scraw.
¢  Sacuraly tighten the lock nut, and racheck the
idle spead.
& Reconnect the accelerator linkage.
e After adjustment, adjust the accelerator linkage.

CHECK AND ADJUST MAXIMUM SPEED

w/ Throttle Position Sensor:

Dapress tha accelerator padal all the way. Then check
that the adjusting lever does not move when you try
to push it to the maximum speed sida.

If not. adjust the accelarator linkage.

w/o Throttle Position Sensor:

Ckack that the adjusting lever touches the maximum

speed adjusting screw when the accelerator padal is
doepressed all the way,

If not, adjust the accelerator linkage.

Start the angine.

Depress the accelerator pedal all the way.

Check the maximum spead.
Maximum spead:

4,400 = 100 rpm
If the maximum speed is not as specified, remove the
injection pump and adjust the maximum speed.
(Ses injaction pump adjustment in Fuei Systemn)
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PS IDLE—UP SPEED INSPECTION
AND ADJUSTMENT

(M/T)
1. INITIAL CONDITIONS
(a} Engine at normal oparating temparatura
(b} Air cleaner installed
(c) Al accessories switched OFF
(d) All vacuum linas properly connactad
(a) Valve clearance set correctly
(f) Injection timing set correctly
(@) A/T
Transmission in neutral position
(h) ldle spaed set correctly
2. CONNECT TACHOMETER

3. ADJUST PS IDLE—UP SPEED

{a) Start the angine.

{b) Turn the stesering whael from the straight—ahaad po-
sition to full ieft or full right position.

ic) Check the idle—up speed.
P$ idla—up spead:

850 — 750 rpm

{d) Loosen the 2 nuts. and adjust the idle—up setting

speed by sliding the idle—up actuator body, L.ock the

Actuator Body

idla~—-up actuator with the 2 nuts.

{e) Raturn the steering wheal to the straight—ahead pasi-
tion. Then turn the steering wheal from the straight—
ahead position to full left or full right position, and
recheck the idle—up speed.

(i Return the stesering wheel to the straight—ahead posi-
tion, and check that the rod end of the idle—up ac-
tuater is nat touching the idle —up levar.

{g) Check and adjust the A/C idle—up speed.

(See step 3 in A/C idle—up speed inspection and
adjustmant)

NOTICE: After adjusting the PS idle—up speed, always
check the A/C idle —up spaad.
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Idle-Up Adjusting Screw

Si
Disphragm
Type (A/T)
Diaphragm
Type IM/T)

PISES

A/C IDLE—UP SPEED INSPECTION
AND ADJUSTMENT

1. INITIAL CONDITIONS
{a) Engins at normal oparating tamperatura
{b) Air cleaner installed
(c} All accessories switched OFF
(d) All vacuum lines properly connected
{a) Valve clearance set correctly
{f) Injection timing set corractly
(g} A/T:
Transmission in neutral position
{h) M/T:
Staering whaal at straight—ahead position
{i) Idle speed sat correctly
gy M/T:
PS idle~up spead correctly
2. CONNECT TACHOMETER

Ll

3. ADJUST A/C IDLE—UP SPEED

(a) Start the sngine.

(b} Turn the A/C switch ON, and set these position:
&  Blowaer switch to HI
&  Air intake control levar to RECIRCULATED AIR
&  Air flow control lever to FACE
¢  Temperature control lever to COOL

(c) Check the idle—up speed.
A/C idle—up apead:

776 — B850 rpm

(d) Loosen the lock nut, and adjust the idle—up satting
spead by turning the idle—up speed adjusting scraw.
Lock the adjusting screw with the lock nut,

{8) Turn the A/C switch OFF, than ON again, and recheck
the idle—up speed.

(fi Turn the A/C switch OFF, and check that the rod end
of the idle—up actuator is not touching the idle—up
laver,
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TIMING BELT
COMPONENTS FOR REMOVAL AND

INSTALLATION

w/o EGR System w/ EGR System

intake Pipe Assembly

Intake Pipe

Vacuum Hose
& Gaske1t
Intake Heater

Intake Pipe
insulator

-
-

Vacuum Hose (w/EGR Systaml_‘____)'_,_. y

FPulley Set Key—/j_/A
Clamp (w/ EGR System)— ,w;

No 1 Camshaft Timing oo
Pulley &GP \Js

Plate Washer
Idler Pulley \9‘_ ,- Jor
G2y e .
Timing Balt Tensionar R
o " 1.
Na.2 Camshaft Timing o ;-3@ T
Pulley N No.1 Flange

No.2 Flange
Timing Belt Cover

Insulator
Seal Washer
Seal Washer

# Non-reusable part

et
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P2356T

String

HINT: ¥ replacing the timing bett bafore the tmﬁb
belt warning light comas on, (light comes on after
100,000 km (60,000 miles) of driving), be sure to
resat the timing belt counter of the speedomaeter to
zera,

TIMING BELT REMOVAL

1.
(a)

(b)
(c)

(a)

(b)

REMOVE TIMING BELT COVER

Discannect the vacuum hose from the 2 clamps on
the timing belt cover.

Ramove the 3 clips.

Remove the 3 bolts, 3 seal washers and timing belt
cover, gaskat and insulator.

SET NO.1 CYLINDER TO BDC/COMPRESSION
Turn the crankshatt pulley clockwise, align the timing
marks of the No.1 and No.2 camshaft timing pulleys
with tha BDC marks.
NOTICE: If the timing belt is disengaged, having the
crankshaft pulley at the wrong angle can cause the
piston head and valve head to come into contact with
each other whan you remove the camsha¥ft timing pulley
(stap B), causing damage. So always set the crankshaft
pulley at the corract angle.
REMOVE TIMING BELT
HINT:
®  When ra—using timing belt:
Draw a direction arrow on the timing belt (in the
direction of engine revolution), and place match-
marks on the timing pullays and timing belt.
®*  When replacing timing belt tensionsr only:
To aveid meshing of tha timing pulley and timing
belt, sacure ona of tham with string.

Alternately loosen the 2 bolts, and remove them and
the timing beit tensionar,
Remove the timing belt.
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4. REMOVE IDLER PULLEY
Using an 8 mm hexagon wrench, remove the pivot
bolt, idier pulley and plate washar,

5. REMOVE NO.2 CAMSHAFT TIMING PULLEY
Remove the 4 bolts, No.2 flanga, timing pullay and
No.1 flange.

6. REMOVE CYLINDER HEAD COVER
(See steps 2 or 3 and 11 in cylinder head removal)

7. REMOVE NO.1 CAMSHAFT TIMING PULLEY

(a) Slightly turn the camshaft timing pullay counterclock-
wise and hold the hexagon wrench head portion of the
camshaft with a wrench, and remove the bolt and
timing pullay.

{b} Using SST. remove the timing pullay.

r SST 09950—-40010 (09951 —04010, 0985204010,
09553 -04020, 09954 —04010, 09955—04060)

(c) Raemove the set kay.

PZz314

TIMING BELT COMPONENTS INSPECTION

1. INSPECT TIMING BELT
@ @ @ NOTICE:

. Do not band, twiat or turn the timing belt inside out.
- Do not allow the timing belt to come into contact

{% with oil, water or steam.

B
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. Do not utilize timing belt tension when installing or
removing the mount holt of the camshaft timing
pullay.

If thera are any defects, as shown in the illustrations,

chack thase points:

{a} Premature parting

& Check for proper installation.

£G" ® Check the timing cover gasket for damage and

= preper installation.

(b} If the belt teeth are cracked or damaged, check to see
if eithar camshaft is locked.

() If there is noticeable wear or cracks on tha belt face,
chack to saea if there are nicks on the side of the idler
pulley lock.

{d) £ there is wear cr damage on only one side of the belt,
check the belt guide and the alignment of sach puliay.

{a) If there is noticeable wear on the balt testh, check
timing cover for damage and check gasket has been
installed correctly and for foreign material on the
pulley teeth.

If necessary. replace the timing belt.

2, INSPECT IDLER PULLEY

(a) Visually check the seal portion of the idler pulley for
ail leakaga.

If leakage is found, raplace the idlar pulley.

() Chack that tha idler pulley turns smoathly,
If necessary, replace tha idler pullay.

3. INSPECT TIMING BELT TENSIONER

{a) Visually chack the sea! portion of the tensioner for cil
leakage.
HINT: If there is only the faintest trace of oil on the
seal on the push rod side, the tensicner is all right.
If leakage is found, replace the tensioner.

P2aT42
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/ 2743

P2YBE?

4 mm
Hexagon
Wrench

P22

(b)

(c)

Hold the tensionar with both hands and push the push
rod strangly as shown to check that it doesn’t move.
if the push rod moves, replace the tensioner.
NOTICE: Never hold the tansioner push rod facing down-
ward.

Measure the protrusion of the push red from the
housing end.
Protrusion:

8.0 — 9.8 mm (0.354 — 0.386 in.)
If tha protrusion is not as specifiad, replace the tansi-
oner.

TIMING BELT INSTALLATION

(b)

{a)

{b)

INSTALL NO.1 CAMSHAFT TIMING PULLEY

Install the set key to the key groove of the camshaft.
Align the pulley set key with the key groove of tha
timing pulley, and stida the timing pulley.
Tempararily install the pulley bolt.

Mold the hexagon wrench head porticn of the cam-
shaft with a wrench, and tighten the pulley bolt.
Torgue: 88 N-m (1.000 kg¥f-em, 72 ft-lbf)

INSTALL CYLINDER HEAD COVER

{See steps 10 and 18 or 19 in cylinder head
installation}

INSTALL NO.2 CAMSHAFT TIMING PULLEY

Align the knock pin on the injaction purmp drive gear
with the knock pin hole of the No.1 flange and the
knock pin groove of the timing pulley.

Install the No.1 flange, timing pullay and No.2 flanga
with the 4 bolts.

Torqua: 31 N-m {315 kgf.-cm, 23 ft.1bf)

INSTALL IDLER PULLEY

Using an 8 mm hexagon wranch, install the plate
washer and idler pulley with the pivot bolt.

Torque: 34.5 N-m {350 kgf-em, 25 f-Ibf)

Chack that the pulley bracket moves smoathly.
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6. SET NO.1 CYLINDER TO BDC/COMPRESSION

(a} Check that the timing mark of the No.2 ecamshaft
timing pullay is aligned with the BDC mark.
NOTICE: Do not turn tha crankshaft pullay. The valve
heads will hit against the piston top.

{b) Align the timing mark of the No.1 camshaft timing
pullay with the BDC mark.

ety

EG.

=

6. INSTALL TIMING BELT
NOTICE: The angine should be cold.
HINT {(When re—using timing belt): Align the points
marked during removal, and install the belt with the
arrow pointing in the diraction of engine revolution.

(a) Remove any oil or water on the pulleys, and keep them
claan.
NGTICE: Only wipa tha pullsys;: do not uss any claansing
agent.

(b} Install the timing belt under tension betwaan tha No.1
and No.2 camshaft timing pulleys.

7. SET TIMING BELT TENSIONER

(8) Using a press, slowly press in the push rod using 981
— 9,807 N {100 — 1,000 kgf, 220 — 2,205 Ibf} of

force.
a {b) Align the holes of the push rod and housing. pass a
1.5mm 1.5 mm hexagon wrench through the holas to keep
Hexagon the setting positicn of the push rod.

Wrench
pozTa {c) Relaasa the prass.

. INSTALL TIMING BELT TENSIONER

{a) Temporarily install the timing belt tensionar with the 2
bolts while pushing the idiar pulley toward the timing
belt.

{b} Alternately tighten the 2 bolts,
Torqua: 13 N-m (130 kgf-cm, 10 #tIbf}

(¢} Remove the 1.5 mm hexagon wrench from the tensi-

onar,

9. CHECK VALVE TIMING
Turn the crankshaft pulley clockwise and check that
each pulley timing mark aligns with the TDC marks.
If the marks do not align, remave the timing beit and
reinstall it.
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(a)
(b}

{c)
{d}
(o)

(N

10.

INSTALL TIMING BELT COVER
Remove any old packing (FIPG) material.
Apply seal packing to the camshaft oil seal retainer
and timing gear cover as shown in the illustration,
Seal packing:

Part No. 0882800080 or equivalent

| as
L)
- Y.]

Install the insulator to the timing gear cover.

Install the gasket to the timing beft cover.

Install the timing belt cover with the 3 seal washaers,
3 bolts and 3 clips.

Install the vacuum hose to the 2 clamps on the timing
belt cover.
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TIMING GEAR
COMPONENTS FOR REMOVAL AND

INSTALLATION

w/o EGR System w/ EGR System
Intake Pipe Assambly

Vacuurm: Hose "
R Y ]
& Gasket

er i -
Intake Heat # Gasket 'ﬂ

Intake Pipe
Insulator

Water Pump
Puliey

Fan

Drive Balt
Puliey Set Key ___

No.1 Camshaft Timing e
Fulley @,-[‘?%

Clamp {w/ EGR System)}
Plate Washer

Idler PulleyWé ,,,,, 1 e
AT ="

I -

Timing Belt Tensianer e -___,,-- i
o PPt
> s

o ww

No 2 Camshaft Timing
Pulley

No.2 Flange
Timing Bal Cover
Seal Washer

Timing Belt

Clamp

Vacuum Hose

Seal Washar

Seal Washer
# Non-reusable part

g
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Camshaft Qil Seal
Retainer

# Camshaft Onl Seal

Mo 2 Cylinder Black Insulator

Injection Pump Drive
Gear

Injection Pump Drive
Gear Bearing

G

* O-Rint_::

Crankshaft Timing Gear
| .

1
Out Pump Drive

Shaft GE:” -
1
1
idler Gear i
L n
1 1
Thrust Plate -
Lo
[ GFW
[
[
[
|
o
| § -
1 ) ——
| = L
: =T # Injection Pump Drrva
- Gear Qil Seal

# Crankshaft Front Qil Seal

Crankshaft Pulley

. O-Fling_

Vacuum Pump

Y
@v‘qﬁ?_ [——Bracket
&

* Gasket

————————n
1

* Non-reusable part
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TIMING GEARS REMOVAL

1. REMOVE DRIVE BELTS, FAN, FLUID COUPLING
AND WATER PUMP PULLEY
(See step 2 in water pump removal in Cooling
System)

2. LOOSEN CRANKSHAFT PULLEY
Using S5T, loosen the pulley bolt.
S8T 09213—-58012 {90201 —08131, 91111 —50845),

09330—-00021

NOTICE: If the timing balt is disengaged, having the
crankshaft pullay at the wrong angle can causa the
piston head and valve head to coms inte contact with
sach other whan you remova the camghaft timing pulley
{stap 8B In timing balt remaval), cauting damage.

3. REMOVE TIMING BELT AND PULLEYS
(See steps 1 to 7 timing belt removal)

4. REMOVE CAMSHAFT OIL SEAL RETAINER
(See step 14 in cylinder head removal)

“E”ﬁﬁmf

G

o~y il

B. REMOVE CRANKSHAFT PULLEY
{a) Remove the pullay bolt and plate washer.
NOTICE: Do not turn the crankshaft pulley. The valve
heads will hit againzt the piston top.
(b} Using SST, remove the crankshaft pulley.
SST 0995050010 (08851 —05010, 08962056010,
09953-05010, 0995305020, 09954 —-05020)
{e) Removs the O—ring from tha crankshaft pulley.

8. REMOVE OQIL PIPE
(a) Remove the 2 union bolts and 4 gaskets.
{b}) Remove the bolt and oil pipe.

7. REMOVE VACUUM PUMP

(a) Remove the 2 nuts and vacuum pump.
(b} Remove tha O—ring.
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8. REMOVE TIMING GEAR COVER

(a) Remove the 14 bolts, clamp and bracket.
(b) Pry out the timing gear cover.

9. REMOVE NO.2 CYLINDER BLOCK INSULATOR

10. REMOVE OIL PUMP DRIVE SHAFT GEAR
Using SST, remove the drive shaft gear.
SST 09950—40010 (09951 -04010, 09952—-04010,
09953-04010, 09953 —-04020, 09954 —-04010,
09955—04060)

11. CHECK THRUST CLEARANCE OF IDLER GEAR

Using a feeler gauge, measure the thrust clearance.
Standard thrust clearance:

0.05 — 0.15 mm (0.0020 — 0.0059 in.)
Maximum thrust clearance:

0.30 mm (0.0118 in.)
If the thrust clearance is greater than maximum, re-
place the thrust plate. If necessary, replace the idler
gear and/or idler gear shaft.

12. REMOVE IDLER GEAR

(a) Remove the 2 bolts and thrust plate.

(b) Using SST, turn the injection pump drive gear clock-
wise or counterclockwise and remove the idler gear.
SST 09960—-10010 (09962—01000, 09963 —00700)

(c) Remove the idler gear shaft.

13. REMOVE INJECTION PUMP DRIVE GEAR
(a) Using SST, loosen the gear nut.

SST 09960-10010 (09962-01000, 09963 —00700)
(b) Remove the gear nut and O—ring.
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P28

(c)

14.

tJsing S5T, remove the drive gear.
SST 09950—-50010 {09951 —06010, 09952—05010,

09953—-0501C, 09954 —-056020)

REMOVE CRANKSHAFT TIMING GEAR

Using SST. ramove the timing gear.

SST 09950—40010 (09951 —04010, 09952—-04010,
09953 -04010, 09953—04020, 09954 —-04010,
09955—04060)

_—

TIMING GEARS INSPECTION

1.
{a)

(b)

(c)

INSPECT IDLER GEAR
Using a cylinder gauge, measura the inside diameter
of the idler gear.
Idler gear Inside diamater:
45.000 — 45.025 mm {1.7717 — 1.7728 in.}

Using a micremeter, measurs the diamatar of the idler
gaear shaft.
idler gesr shaft diameter:

44 8950 — 44.975 mm {1.7697 — 1.7707 in.)
Subtract the idler gear shaft diameter measurement
from the idler gear inside diameter measurament.
Standard oil clearance:

0.026 — 0.076 mm (0.0010 — 0.0030 in.}
Maximum oil cloarance:

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.
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3. IF NECESSARY, REPLACE INJECTION PUMP DRIVE
GEAR BEARING
A. Remove bearing
Using SST, remove the bearing.
SST 09950—40010 {09951 —04010, 09952—-04010,
09953 —04020, 09554 —04010, 09955—04040)

Injaction

Pump Drive
Gear Nut
PR
B. Install bearing
Using SST and a press, press in a new baaring.
55T D9214—76011
55T
PZIE)

Crankshaft Timing Gear to dier Gear 4. CHECK BACKLASH OF TIMING GEARS

{a) Install the gears.
{b) Using a dial indicator, maasure the backlash.
Standard gear backlash:
0.05 — 0.15 mm (0.0020 — 0.0059 In.)
Maximum gear backlash:
0.30 mm {0.0118 in.)
If the gear backlash is greater than maximum, replace
the gears as a set.
{c) Ramova the gears.

G

0il Pump Drive Shaft Gear to
Driven Shaft Gear

F23243
P33z —
P23244
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(a)

(b)

(c)

P22816

{a)

(b}
(e)

(a)

2288

Tl -

CRANKSHAFT FRONT OIL SEAL
REPLACEMENT

HINT: There are 2 methods (A and B) to replacs the oil
seal as follows:

REPLACE CRANKSHAFT FRONT OIL SEAL

If timing gear cover is ramoved from cylinder block:
Using a screwdriver and hammer, tap out ths oil seal.

Using SST and a hammer, tap in a new oil seal until its
surface is flush with tha timing gear cover edge.
SS8T 09223-78010

Apply MP greass to thse oil seal lip.

If timing gear cover is installed to tha cylinder block:
Using SST. remove the oil seal.
SST 09308—10010, 09950—-50010 (09953 —05010)

Apply MP grease to a new oil seal lip.

Using SST and a hammer, tap in the oil seal until its
surface is flush with the timing gear cover edgs.

SST 09223-78010Q

INJECTION PUMP DRIVE GEAR OIL SEAL
REPLACEMENT

HENT: There are 2 methods (A and B) to replace tha oil
seal as follows:

REPLACE INJECTION PUMP DRIVE GEAR OIL SEAL
If timing gear cover is removed from cylinder block:
Using a screwdriver and hammaer, tap out the oil seal.
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P22613

Cut Position

(b}

(c)

{a}
(b)

(€
(d)

Using SST and a hammar, tap in a new oil seal until its
surface is flush with the timing gear cover adgs.
SST 09214-76011

Apply MP greasa to the oil seal lip.

If timing gear cover is installed to the cylinder block:
Using a knife. cut off the oil seal lip.

Using a screwdriver, pry out the oil seal.

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

Apply MP grease to the oil seal lip.

Using SST and a hammer, tap in a new oil seal until its
surface is flush with the timing gear cover edgs.

SST 09214-76011

TIMING GEARS INSTALLATION

1.
(a)

{b)
{c)

{a}

(b}
(c)
(d)

INSTALL CRANKSHAFT TIMING GEAR

Put the timing gear with the timing mark facing for-
ward,

Align the set key on the crankshaft with the key
groove of the timing gear.

Using SST and a hammar, tap in tha timing gear.
88T 0922300010

INSTALL INJECTION PUMP DRIVE GEAR

Align the set key on the drive shaft with the key
groove of the drive gear, and install the drive gear.
Install a new O—ring to the drive gear groove.

Install the gear nut,

Using SST, tighten the gear nut.

S5T 09960—-10010 {09962 —01000, 09863 —-00700)
Torque: 98 N-m (1.000 kgf-cm, 72 ft.1bf)
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3.
(a)

(b)

(c)

(a)
{b)

o o

(b)

INSTALL IDLER GEAR

Align the bolit holas of the idler gear shaft and cylinder
block, and install the idler gear shaft.

Using SST. turn the injection pump drive gear clock-
wise or counterclockwise, and align timing marks "3
and “4" of the idler gear with timing mark “3“ of the
crankshaft timing gear and timing mark "4" of the
injection pump drive gear respectively, and mesh the
gears,

SST 09960—10010C {09962 -0 1000, 09963 ~00700)
Install the thrust plate with the 2 bolts.

Torque: 68 N-m (694 kgf-cm, 50 ft.1bf)

INSTALL OIL PUMP DRIVE SHAFT GEAR

Align the set key on the crankshaft with the key

groove of the drive shaft gear.

Using SST and a hammer, tap in the drive shaft gear.

SST 08223-00010

INSTALL NO.2 CYLINDER BLOCK INSULATCR

INSTALL TIMING GEAR COVER

Remove and old packing (FIPG} material and be care-

ful not to drop any oil on the contact surface of tha

timing gear cover and cylinder block.

® lsing a razer blada and gasket scraper, remove
all tha old packing (FIPG) matarial from ths
gasket surfaces and sealing groove.

®  Thoroughly clean ail components to remove all
the loose material.

¢  Using a non—residue solvent, clean both sealing
surfacas,

Apply seal packing to the timing gear cover as shown

in tha illustration.

Soal packing:
Part No. 08826 —000B0 or equivalent

® |Install a nozzle that has been cuttoa 2 — 3 mm
{0.08 — 0.12 in.) opening.

® Parts must be assambled within 5 minutes of
application. Otharwise the material must ba ra-
moved and reappliad.

® |Immediataly remove nozzle from the tube and
rainstall cap.
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EG-37

(c)

(a)
(b)

(c)
{d)

(a)
(b)

10,

11.

12.

13,

Install the timing gear cover, clamp and bracket with
the 14 bolts.
Torqua: 19.6 N-m (200 kgf-cm, 14 ft.lbf)
HINT: Each bolt length is indicated in the illustration.
Bolt length:

A 25 mm (0.98 in.)

B 50 mm (1.87 in)

INSTALL CRANKSHAFT PULLEY

Install a new O —ring to the crankshaft pulley groove.
Align the set key on tha crankshaft with the kay
groove of the crankshaft pullay.

Using SST and a hammar, tap in the crankshaft pullay,
SST 09214—800140

Tempoerarily install the plate washer and pulley nut.
NOTICE: Do not turn the crankshaft pulley. The valve
heads will hit against the piston top.

INSTALL YACUUM PUMP

Install a new O-—-ring to the vacuum pump,
Install the vacuum pump with the 2 nuts.
Torqus: 39 N-m (400 kgf-cm, 29 ft-Ibf)

INSTALL OIL PIPE
Install the ail pipe with tha bolt, 2 union belts and 4
new gaskets.
Torque:
Bolt
19.8 N-m (200 kgf-cm. 14 ft-Ibf)
Union bholt
18 N-m {185 kgf-cm, 13 ftibi)
INSTALL CAMSHAFT OilL. SEAL RETAINER
{See step 6 in cylindar head installation)
INSTALL TIMING PULLEYS AND TIMING BELT
(See steps 1 to 10 in timing belt installaticn)
TIGHTEN CRANKSHAFT PULLEY BOLT
Using SST, tighten the pulley nut.
SST 09213-58012 (20201 —-08131, 81111 -508445),
09330—-00021
Torquae: 430 N.m (4,400 kgf-cm, 317 ft.ibf)
INSTALL WATER PUMP PULLEY, FAN, FLUID
COUPLING AND DRIVE BELTS
(See step 7 in wataer pump installation in Cooling
Systam)
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CYLINDER HEAD
COMPONENTS FOR REMOVAL AND

INSTALLATION

EGR System
wi yst Heat Insulator

EGR Valve Bracket

Inmake Fipe Assembly
Gasket

Turbocharger
and Exhaust
Manfold
Assembly

Turbocharger
Stay

']
gﬁlntake Manifoid
Insulator

~._ ® Gasket—

™ Intake Manifold
# Gasket _%

Water Qutlet

P e L
Seal Washer :"::@- ®—x8

Accelarator
Water Bypass Husej Link Assembly

® Non-reuseble part Eho:"t:.lt;g:rnslllon Sensor

bl 15
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w /o EGR System
Heat Insulator

Intake Pipe

Gasket

Intake Heater

-

~
-
-~

r"Vacuum Hose I:Iarnp =5
& ¢ N\
Turbocharger Clamp—-g No.3 Nozzie ™«
Stay T Leakage Pipe \ ¥~
e

Intake Manifold
Insulator

ks mm——————

S - ;:@- @_,__- x8
Saal Washer

-
~
-

Accelerator "
Link Assembly -~ E

Throttle Position Sensor
Connector (A/T)

% Non-reusable part
(et
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No.1 Nozzle Leakage Pipa

Eﬁﬁj Cylinder Head Cover fg___f@ﬁ ﬁ
. ol
® Seal Washer " e ok : Gasket
&——+—% Gaske
Gasket e :
|
1
' Injection
Camshaft Bearing Cap, Valve Nozzle
Rocker Arm, Nazzle Holder ; .
Clamp and Rocker Shaft Assembly £ ; v D %—‘ Eglzééer
Camshatt Bearing — Ay : Seal
Pulley Set Key ad . <——# O-Ring
‘ Nozzle Saat
Camshaft Bearing
Camshaft Ol Rear Engine
Seal Retainer Hanger
o
+ Carnshaft /@ Cylinder Head
Oul Seal . @
|
| g: : Water Bypass Hose
e {from Injection Pump)
%?ﬁ;n(;amsh%ﬂ ‘ # Cylinder Head Gaskat
Pulley &
Plate Washer ; i
Idler Pulley - o2 iy /]
) (G = -
: ﬁrp
Timing Belt P «/ :
Tansioner g X ’i.
Clp ———8
Seal Washer
Timing Belt .
Cover
Seal Washer\& . Insulator
O e 82" _Seal Washer
# Nor-reusable part
Licra
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Camshaft Begring Cap, Valve Rocker Arm, Nozzle Holder Clamp and Rocker Shaft Assembly

By
1
!
P
o
Nozzle Holder Clamp I
l—"'d
Camshaft i
Bearing Cap ;
L
Valve Rocker Arm i Valve Rocker Shaft
1
i
|
L P27045

Cylinder Head Assembly

cﬁ—\lﬂlve Bridge

A
@ Keeper

= ©——Spring Retainer

= g—\falva Spring
@I

) : @&———5pring Seat
| &——# il Seal

ik
+ Valve Guide‘.—;—D

Bushing ! | i

Turbocharger and
Exhaust Manifold Assernbly

Raar Exhaust Manifold

Front Exhaust
Manfold

-~ o

& O-Ring—~, “~.,
TR
Hunngm:lg _Q?_,

@ # O-Ring
- ; + Gasket
Lo Ry

Temperature
Sensor

i

¢ Non-reusable part
* Precoated part

P231B%

215508
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1.
2.

(a)
(b)

{c)
(d)

(e)
(A

(a)
(b}

(e}
(d}

(b)

-

CYLINDER HEAD REMOVAL

DRAIN ENGINE COOLANY

w/ EGR System:

REMOQVE INTAKE PIPE ASSEMBLY

Disconnect the 3 vacuum hoses from tha vacuum
pipe on the intake manifold.

Disconnact the vacuum hase from the 3 clamps on
tha timing belt cover and fuel return hosas.

Remove the 2 bolts and EGR valve bracket.

Remove the 2 nuts holding the EGR valve adapter to
the exhaust manifold.

Ramove the 2 bolts and 2 nuts holding tha intake pipe
to the intake manifold.

Disconnect the intake pipe from the air hose, and
remove the intake pipe assembly, 2 gaskets and
intake pipe insulator,

w/0 EGR System:

REMOVE INTAKE PIPE AND INTAKE HEATER
Disconnect the vacuum hose from the vacuum pipe
on the intake manifold.

Remove the bolt, and disconnect the ground cable
from the cylinder head.,

Remove tha 3 bolts and 2 nuts.

Disconnect the intake pipe from the air hose, and
ramove the intake pipe, intake heater, 2 gaskets and
intake pipe insulator,

REMOVE INJECTION PIPES

(See steps 3 and 5 in injection nozzles removal in
Fuel System)

REMOVE INTAKE MANIFOLD

w/ EGR System:

Disconnect the 3 vacuum hose from the injection

pump,

w/0 EGR System:

Disconnact thase vacuum hosa:

¢ 2 vacuum hoses from injection pump

¢  Vacuum hose from 2 clamps on timing belt cover
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{c) Remova the 8 nuts, 8 seal washaerg, intake manifold
and 2 gaskets.

S

8. REMOVE WATER QUTLET

(a) Remove the 2 nuts.

(b} Disconnect the water bypass hose from the water
outlet, and remove tha water outlet.

{c] Ramove the gaskat.

7. REMOVE TURBOCHARGER AND EXHAUST
MANIFOLDS ASSEMBLY

/ (See stepz 3 t0 5, 7 and 8 in turbocharger removal
Water Bypass Hose ) N in Turbocharger System)

8. REMOVE EXHAUST MANIFOLDS FROM
TURBOCHARGER
{See step 10 in turbocharger removal in
Turbocharger System)

. SEPARATE EXHAUST MANIFOLDS
(a)} Separate the front and rear exhaust manifolds.
{b) Remove the collar.

{c) Using snap ring pliers. remove the 2 rings from the
rear axhaust manifold,

(d) Remove all the O—ring materials from the rear ex-
haust manifold grooves.

10. REMOVE REAR ENGINE HANGER
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11.

12.
13.

14.
(a)
(b)
15.

16.

{a)
{b)

{c)

{d}

17.
{a)

{b)

REMOVE CYLINDER MEAD COVER

Rerove the 12 bolts, 12 seal washers, cylinder head
cover and gaskat.

REMOVE SEMI—CIRCULAR PLUG

REMOVE TIMING BELT AND PULLEYS

(See steps 1 t0 4 end 7 in timing belt removal)

REMOVE CAMSHAFT OIL SEAL RETAINER
Remove the 4 bolts.

Pry out the oil seal ratainar,

REMOVE INJECTION NQOZZLES

(Sea steps 4. 6 and 7 in injection nozzles removal
in Fuel System)

REMOVE CAMSHAFT BEARING CAPS, VALVE

ROCKER ARMS, NOZZLE HOLDER CLAMPS,

ROCKER SHAFT ASSEMBLY AND CAMSHAFT

Remove tha 7 bolts (A).

Uniformly loosen and remove the 14 othar bolts in

several passes, in the sequenca shown,

Remove the 7 bearing caps. 12 racker arms, 6 holder

clamps, rocker shaft assambly and 7 upper camshaft

bearings.

o Keep the bearing caps, rocker arms and nozzle
holder clamps installad with the rocker shaft.

®  Keep the bearings inserted with the bearing cap.

Remova tha camshaft, thrust plate and 7 lowar cam-

shaft bearings.

HINT: Arrange the bearings in corract order.

REMOVE CYLINDER HEAD ASSEMBELY

Disconnect the water bypass hose (from the injecticn
pump) from the cylinder head.

Uniformly loosen and remove the 26 cylinder head
boits in several passes, in the sequence shown.
NOTICE: Head warpage or cracking could result from
removing bolts in incorrect order.
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(c) Lift the cylinder head from the dowals on the cylinder
block, and place the cylindar head on wooden blocks
on a banch,

HINT: If the cylinder head is difficult to lift off, pry
with a scrawdriver between the cylinder head and
block.

NOTICE: Be careful not to damaga the contact surfaces
of the cylinder head and cylinder block.

CYLINDER HEAD DISASSEMBLY

1. REMOVE WATER TEMPERATURE SENDER GAUGE
REMOVE VALVE BRIDGE
HINT: Arrange the valve bridge in correct order.

3. REMOVE VALVES

(a) Using 85T, compress the valve spring and ramove the
2 kespars,
SST 09202-70020 (09202 ~00010)

{b) Remova the spring retainer, valve spring, valve and
soring seat.
HINT: Arrange tha valves, valve springs, spting seats
and spring retainers in correct order.

{c} Using neadle—nosa pliers, ramova the cil seal.

WETG =0t

CYLINDER HEAD COMPONENTS
INSPECTION AND REPAIR

1. CLEAN TOP SURFACES OF PISTONS AND
CYLINDER BLOCK

{a) Turn the crankshaft. and bring each piston to the top
dead centar (TDC). Using a gasket scrapar, remaove all
the carbon from the piston top surface.

P —— —_
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(b)

(e}

o

Remova all the gasket material from the top of the
cylinder block,

NOTICE: Be careful not to seratch the surfaces.

Using compressed air, blow carbon and oil from the
bolt halas.

CAUTION: Protect your syes when using high — com-
prassad alr.

CLEAN CYLINDER HEAD

Remove gasket material

Using a gasket scrapar, remove all the gasket matarial
from the cylinder block contact surface.

NOTICE: Bs ceraful not to scratch the cylinder block
contact surface.

Clean intske and exhaust ports

Using a wire brush, remova all the carbon from the
intake and exhaust ports.

NOTICE: Be caraful not to scratch ths valve contact
surfacs.

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

Clean cylinder head
Using a soft brush and solvaent, tharaughly clean the
cylinder head.
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3. INSPECT CYLINDER HEAD

A. Inspect for flatness
Using a precision straight edge and thickness gaugs,
measure the surfaces contacting the cylinder black
and the manifolds for warpage.
Maximum warpage:

0.20 mm {0.0079 in.)
If warpaga is greater than maximum, replace the cylin-
T T T T T dar head,
Somfompema ’;t‘;;;‘
RS AR oy “""&"'4!%".. ’]
== f"‘\if‘*"i-i-'"”"'rlv—'Wi

E
P22893

Pa2894
P22695
F22896

B. Inspact for cracks
Using a dya panatrant, chack the intake ports, exhaust
perts and surface contacting the cylinder block.
If eracked, replace the cylinder head.

€. Inspect cylinder head bolts

Using vernier calipers, measure the minimum outer
diameter of the compressed thread at the measuring
point,
Standard cuter diamatsr:

10.800 — 11.000 mm (0.4252 — 0.4331 in.)
Minimum outer diameter:

10.66 mm (0.4154 In.)
If tha outar diameter is less than minimum, replace the

boit.

4. CLEAN VALVES

{a) Using a gasket scraper. chip off any carbon from the
valve head.

(b} Using a wire brush, thoroughly clean the valve.
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EMOTDT

5.
(a)

(b)

(¢)

(a)

(b}

INSPECT VALVE STEMS AND GUIDE BUSHINGS
Using a calipet gauge, measure the inside diameter of
the guide bushing.
Bushing inside diameter:

7.010 — 7.030 mm (0.2760 — 0.2768 in.)

Using a micrometer, measure the diameter of the
valve stam,
Valve stam diametar:
Intake
8.870 — 6.986 mm (0.2744 — 0.2750 in.)
Exhaist
8.960 — 8.975 mm {02740 — 0.2748 in,)

Subtract the valve stem diameter measurament from
tha guide bushing inside diameter measurement.
Standard oil clearance:;
Intaka
0.025 — 0.060 mm (0.0010 — 0.0024 in.)
Exhaust
0.035 — 0.070 mm (0.0014 — 0.0028 in.)
Maximum gil clearance:
Intake
0.08 mm (0.0031 in.)
Exhaust
0.10 mm (0.0039 In.)
If the clearance is greater than maximum, replace the
valve and cylinder head.

INSPECT AND GRIND VALVES
Check the valve face for wear.
I the valve face is worn, replace the valva.
Chack the valve head margin thicknass,
Standard margin thickness:
1.00 mm ({0.0394 in.)
Minimum margin thickness:
0.83 mm {0.0327 in.)
If the margin thickness is less than minimum, replaca
the valve,
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= {c} Check the valve averal! length.
Standard overall length:
Intake
126.85 — 127.45 mm (4.9941 — 5.0177 in.)
Overall Length Exhaust
126.43 — 127.03 mm (4.8775 — 5.0012 in.)
i Minimum overall langth:
JL\ Intake
=== — 126.85 mm (4.9941 In.}
Exhaust

126.43 mm (4.9775 In.)
If tha overall length is less than minimum, repiace the
valve,

{d) Check the valve stem tip for wear.
If the valve stam tip is worn, replaca tha valva.

7. INSPECT AND CLEAN VALVE SEATS
{a) Using a 45° carbide cutter, resurface tha valve seats.
Remove only anough metal to clean the seats.

45° Carbida

(b) Cheack the valve seating position.
= - Apply a light coat of prussian blue {or whita lead) to
the valva face. Lightly press the valve against the
seat. Do not rotate valve.
{c} Check the valve face and seat for the following:

Wdth
N @ ® [f blue appears 360" around the valve face, the
; @ valve is concentric. If not, replace tha valve,
— o é 3 ® |f blue appears 360° around the valve seat, the
EMD193 P22756 ﬁ S guide and face are concentric. Iif not, resurface
the seat.

¢ Check that the seat contact is in the middla of the

valve face with the following width:
Intake

1.4 — 1.8 mm (0.055 — 0.071 in.)
Exhaust
1.8 — 2.0 mm (0.063 — 0.079 in.)
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45°
% 25
*

1.4 - 1.B mm {Intake}
1.6 - 2.0 mm {Exhaust}

70° {Intaka}
65° (Exhaust)

1.4 - 1.8 mm (Intake)
1.6 - 2.0 mm {Exhaust}
FZ¥r0
() O‘-’ @ Wes
“N o & CO% e
Deviation
FH988
%m
EMOEDL

{d)
()

(a)

(k)

If not, correct the valve seats as follows:
(1) If the seating is too high on the valve face, use
25" and 45" cutters to correct the seat.

{2) If the seating is too low on the valve faca, use
70° (intake)} or 65° (exhaust) and 45° cutters to
correct the seat.

Hand—Ilap the valve and valve seat with an abrasive
compound,
Aftar hand —lapping. clean the valve and valve seat.

INSPECT VALVE SPRINGS
Using a stesl square, measure the deviation of the
valve spring.
Maximum deviation:

2.0 mm (0.079 in.)
If the deviation is greater than maximum, replace the
valve spring.

Using vernier calipars, measure the free length of the
valve spring.
Fres langth;

49.6 mm {1.8527 in.)
If the free length is not as spacified, replace the valve
spring.
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{c) Using a spring taster, measure the tension of the valve
spring at the spacified installed length.
Instalied tension:
237 — 263 N {24.2 — 26.8 kgf. 53.4 — 59.1 Ibf)
at 39.5 mm (1.555 in.}
If tha installed tension is not as specified, replace the
valve spring.

EMOZE1

9. [INSPECT VALVE ROCKER ARM AND SHAFT

(a) Check that each rockar arm turns smoothly.
If mevemnent is felt, disassemble and check.

(b) Remove the bolt, and disassambla the parts,
HINT: Arrange the disassembled parts in correct
order.

Camshaft Bearing Cap 3

No 1(1)

Mark 1

No.7 (2} Others {3}

Mark 7 2,3,4,65¢0r6

P23292

Nozzia Holder

Clamp (6] Intake {4) Exhaust (5)

Pzaedi

215506

{ce) Using a calipar gauge, measure tha inside diameater of
the rocker arm.
Rockar arm Inside diamatar:
20.012 — 20.033 mm (0.7879 — 0.7887 in.)
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(dy Using a micrometer, measure the diameter of the
rockar arm shaft,
Shaft diamater;
19.972 — 19.893 mm (0.7883 — 0.7871 in.)
(e} Subtract the rocker arm shaft measurement from the
rocker arrm measuremant,
Standard oll clearanca:
0.019 — 0.081 mm (0.0007 — 0.0024 in.)
Maximum oil clearance:;
0.10 mm (0.0039 in.)
Iif the clearance is greater than maximum, replace the
rocker shaft and shaft,
(i Assamble the parts as shown in the illustration.
(See step (b) above)

10. INSPECT CAMSHAFTS AND BEARINGS
A. Inspact camshaft for runout
{a) Place the camshaft on V—blocks.
(b) Using a dial indicator, measure the circle runout at the
canter journal.
Maximum circle runout
0.10 evm (0.0038 in.}
If the circie runout is greatar than maximum, replace
the camshaft.

B. Inspact cam lobes

Using a micrometer, measure the cam lobe height.
Standard cam lohe height:

Intake
48.498 — 48.588 mm {1.8094 — 1.9133 in.)
Exhaust
50.734 — 50.834 mm {1.8874 — 2.0013 in.)
Minimum cam lobs height:
Intake
47.998 mm (1.8897 in.})
Exhaust
50.234 mm {1.9777 in)
If the cam lobe height is less than minimum, replace
the camshaft.
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C.

{a)
(b)
(e}

(d)

(e)

i
{g)

Inspect camshaft journals
Using a micromater, measure the journal diameter,
Journsal diamater:
No.1
34.969 — 34.885 mm {1.3767 — 1.3774 In.)
Others
27.986 — 27.998 mm (1.1018 — 1.1023 in.)
If the journal diameter is not as specified, check the oil
cloarance.

Inspect camshaft bearings

Check the bearings for fiaking and scoring.

If the bearings are damaged, replace the bearing caps
and cylinder head as a set.

Inspect camshaft journal oil clearance

Clean the bearing caps and camshaft journals.

Place the camshaft on the cylinder head.

Lay a strip of Plastigage across each of the camshaft
journals.

Remove the 7 bearing caps from the valve rocker
shaft. (Saae itam E above)

Install tha 7 bearing caps with the 14 bolts. Uniformly
tighten the bolts in several passes, in the sequancs
shown.

Torque: 25 N-m (250 kgf-cm. 18 ft-1bf)

NOTICE: Do not turn the camshaft.

Uniformly loosen and remove the 14 bolts in several
passas, in the sequence shown.
Remove the 7 bearing caps,
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P22

Intake Manifold

(h)

(i}
@

F.
{a)

(b)

(c)

11.

Measure the Plastigage at its widest point.
Standard oll clsarance:
Nu.1
0.022 — 0.074 mm (0.0000 — 0.0029 in.)
Othars
0.023 — 0.0756 mm (0.0009 — 0.0030 in.)
Maximum oll clearance:
0.10 mm {0.0039 in.)
it tha oil clearance is greater than maximum, replace
the camshaft. If necessary, replace the bearing caps
and cylinder head as a set.
Completely remove the Plastigaga.
Install the 7 bearing caps to the vaive rocker shaft.
{(Sese item E above)

Inspect camshaft thrust clearance
Install the camshaft.
(See procedura in item E above)
Using a dial indicator, measure the thrust clearance
whils moving the camshaft back and forth.
Standard thrust clearance:

0.100 — 0.200 mm (0.00389 — 0.0078 in.}
Maximum thrust clearance:

0.30 mm (0.0118 in.}
if the thrust clearance is greatsr than maximum, re-
piace the camshaft. If necessary, replace the bearing
caps and cylinder head as & set.
Remove tha camshaft.

INSPECT INTAKE MANIFOLD
Using a precision straight edge and fesler gauge, mea-
sure the surface contacting the cylinder head for war-

page.
Maximum warpage:

0.40 mm (0.0157 in.)

If warpage is greater than maximum, replace the man-
ifold.
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Exhaust Manifoild

12. INSPECT EXHAUST MANIFOLD

Using a precision straight edge and feeler gauge, mea-
sure the surface contacting the cylinder head for war-
page.

Maximum warpags:

0.40 mm {0.0157 in.)

If warpage is greater than maximum, replace the man-
ifold.

--

CAMSHAFT OIL SEAL REPLACEMENT —

HINT: There ara 2 methads (A and B) to replace tha oil
seal which are as follows:

REPLACE CAMSHAFT OIL SEAL

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

(a) Using a screwdriver, tap out the oil seat.

(b} Using SST and a hammaer, tap in a new oil seal until its
surface is flush with the oil seal retainer edge.
SS8T 09223-48011
= (c) Apply MP grease to the oil seal lip.

FTE7

B. If camsheaft oil seal retainer is installed to cylinder
head:

(a) Using a knife, cut off the cil seal lip.

{b) Using 2 screwdrivers, pry out the oil seal.
NOTICE: Be carsful not 10 damage the camshaft. Tape
tha screwdriver tip.
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(c}
(d)

Apply MP grease to a nhew oil seal lip.

Using SST and a hammer, tap in the oil saal until its
surface is flush with the oil seal retainer edge.

SST 09223—46011

-

CYLINDER HEAD ASSEMBLY

(b)

(c}

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 and oil seals with new onas.

INSTALL VALVES
Using SST, push in a naw oil seal.
85T 09201 -41020

Install these parts:
{1) Valve

(2) Spring seat

{3) Valve spring
{4) Spring retainer

Using S8T, compress the valve spring and place the 2
keepers around the valve stam.
SST 09202-70020 (09202—-00010)
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(d)

(a)
(b)

(a)

(b)

Using a plastic—faced hammaer, lightly tap the valve
stem tip to assura a proper fit.

INSTALL VALVE BRIDGES
Install the valve bridge.
Check that the valve bridge rotates smoothly.

INSTALL WATER TEMPERATURE SENDER GAUGE
Apply seal packing to 2 or 3 threads.
Seal packing:
Part No. 08826 — 00100 or squivalent
Install the sender gauge.
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Ai/ Measuring Tip

TR0

Cutout
, Number

CYLINDER HEAD INSTALLATION

1i

(d)

(8)
{f}

CHECK PISTON PROTRUSION AND SELECT
CYLINDER HEAD GASKET
Check piston protrusions for each cylinder
Clean tha cylinder block with salvent.
Set the piston of the cylinder to be measured to
slightly befere TDC,
Place a dial indicator on the cylinder block, and set the
diai indicator at O mm (0 in.).
HINT:
¢  Use adial indicator measuring tip as shown in the
illustration.
¢  Make sure that the measuring tip is square to the
cylinder block gasket surface and piston head
whean taking the measurements.
Find where the piston head protrudes most by slowly
turning the crankshaft clockwise and counterclock-
wise,
Measure each cylinder at 2 places as shown in the
jilustration, making a total of 12 measurements.
For tha piston protrusion value of each cylinder, use
the averaga of the 2 measurements of each cylinder.
Protrusion {P):
0.178 — 0.425 mm {0.0069 — 0.0187 in.)
Whean removing piston and connscting rod assembly:
If the protrusion is not as specified, remove the piston
and connecting rod assembly and reinstall it.
(See cylinder block disassembly and assembly)
Salact new eylinder haad gasket
HINT: Thera are & types of gasket [cutout number 1 to
B} installed at factery, but only 3 types for supply
parts (cutout number 1, 3 and 5). s0 when replacing
the gashket selact frem one of 3 types abova.
New Installed cylinder head gasket thickness:
Cutout number 1
0.85 — 0.95 mm (00335 — 0.0374 In.)
Cutout number 3
0.85 — 1.05 mm (0.0374 — 0.0414 in.)
Cutout number &
1.05 — 1.15 mm (0.0414 — 0.0453 in)
Select tha largest piston protrusicn valua from the
measurements madse, then select a new appropriate
gasket according to the table below.

Pisten protruaion Gasket size
0.225 mn (D 0089 w1} or less Use 1
0228 - 0.325 mm (0 00B9 — 0.0128 n)) Use 3
0.328 mm (0.01 28 in.) or more Use &
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2. SET NO.1 CYLINDER TC BDC/COMPRESSION
Turn the crankshaft pulley, and align the timing mark
of the No.2 camshaft timing pulley, with the BDC
mark of the timing gear cover.

3. INSTALL CYLINDER HEAD

A. Place cylinder head on ¢ylinder block

{a) Place a new cylinder head gasket in position on the
cylinder block.
NOTICE: Be careful of tha inxtallation dirsction.

{b) Place the cylinder head in position on the cylinder
head gaskat.

B. Install cylinder head bolts
HINT:
¢ The cylinder head bolts are tightened in 3 pro-

gressive steps (staps (b), {d) and (a)).
e |f any bolts is broken or deformed, replace it.

{a} Apply a light coat of angine oil on the threads and
undar the heads of the eylinder head bolts,

(b} Install and uniformly tighten the 26 cylinder head
bolts in several passes, in the sequence shown.
Torque: 68.6 N-m (700 kgf-cm, &1 ft-lbH
HINT: Each bolt langth is indicated in tha illustration.

WS A Al Al A ) Bolt length:
25,13 17 14 (9,14 (8 1y 16 al24 1215 4787 i
=t . g ¥y o't o A B mm {4. in.

B 133.5 mm (b.256 in)
: i any one of the cylindar head bolts does not meet the
Ty B X '26 torque specification, raplace tha cylinder head bolt.

2 A ai12 4,20
{A) HA) o (A) (A}
(B} {8l JFEIBJ\ (@) yoiBy (8

e

PRITAG hten
90° (c) Mark the front of the cylinder head bolt with paint.
00° f(“g_ (d) Retighten the cylinder head bolts 90° in the numerical
o~ order shown,

(e) Ratighten cylinder head bolts by an additional 80°,

(fy Cheack that the painted mark is now fasing rearward.

{g} Connect the water bypass hose (from the injection
pump} to the cylinder head.

Paintad
Mark
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Key * Upward

Groove, 'f:

4.

(a)

(b)

(c)

(d)
(a)

(a)

INSTALL CAMSHAFT, CAMSHAFT BEARING CAPS
VALVE ROCKER ARMS NOZZLE HOLDER CLAMPS
AND ROCKER SHAFT ASSEMBLY

HINT: Camshaft bearings come in widths of 20 mm
{0.79 in.} and 29 mm (1.14 in.). Install the 29 mm
{0.886 in.) bearings in the No.1 cylinder head journal
pasitions with the camshaft bearing cap. Install the 20
mm (0.79 in.) bearings in the other positions.

Install the 7 lower camshaft bearings and thrust plate.

Place the camshaft on the eylindar head, facing tha
key groovae upward.

Install the 7 upper camshaft bearings to the bearing
caps.

Install the 7 bearing caps. 12 rocker arms, 6 halder

clamps and rockaer shaft assembly,

Install and uniformly tighten the 14 bearing cap boits

in several passes, in the sequence shown.

Torque: 25 N-m (250 kgf.cm. 18 f1.1bf)

Install the 7 others bolts.

Torque: 25 N-m {250 kgf-cm, 18 ft.1bf)

INSTALL INJECTION NOZZLES

{Sea steps 1, 2 and 4 in injection nozzles installation

in Fuel System)

INSTALL CAMSHAFT OIL SEAL RETAINER

Remove any old packing {FIPG) material and be care-

ful not to drop any oil on the contact surfaces of the

oil seal ratainar and cylinder head.

® Using a razor blade and gasket seraper, remove
all tha oil packing {FIPG) material from the gasket
surfacas and sealing groove.

s  Thoroughly clean all components to remove all
the loose material.
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Seal Width (b)

2-3mm

Semi-Circular

) |

215331

(a)
(b)

(c)
(d)

(a)
(b)

(c)

10.

1.

12,

« Using a non—residue solvent, clean both sealing
surfaces.

Apply seal packing to tha oil seal retainer as shown in

the iltustration.

Sesl packing:

Part No. 08828—0008B0 or squivalent

s  Install a nozzle that has been cuttoa 2 — 3 mm
{0.08 — 0.12 in.) opening.

& Parts must be assembled within 5 minutes of
application. Otherwise the material must ba ra-
moved and reapplied.

* Immediately remove nozzle from the tube and
reinstall cap.

Instail the oil seal retainar with tha 4 bolts, Uniformly

tighten the bolts in several passes.

Tarque: 19.86 N-m {200 kgf.cm, 14 t.1bf)

INSTALL PULLEYS AND TIMING BELT

{Se« steps 1 and 4 to 10 in timing belt installation)

CHECK AND ADJUST VALVE CLEARANCE

(Sea steps 2 to 4 in valva clearance inspection

and adjustment)

INSTALL SEMI-CIRCULAR PLUG

Remove any old packing {FIPG) matarial.

Apply seal packing to the semi — circular plug as

shown in the illustration.

Ssal packing:

Part No. 08828 — 00080 or squivalant
Install the semi—circular plug to the cylinder head.

INSTALL CYLINDER HEAD COVER
Remove any old packing (FIPG) matarial,
Apply seal packing to the cylinder head as shown in
the illustration.
Seal packing:

Part No. 08826 — 00080 or squivalent
Install the gasket to the cylindar head cover.
Install the cylinder head cover with 12 new seal wash-
ars and 12 bolts. Uniformiy tighten the bolts in several
passes.
Torqua: 8.4 N-m {85 kgf-cm, 57 in.-ibf)
INSTALL REAR ENGINE HANGER
Torque: 30.2 N-m (400 kgf-cm, 29 1t.Ibf)
ASSEMBLE EXHAUST MANIFOLDS
Install 2 new O—rings to the rear axhaust manifoid.
Using snap ring pliers, install the 2 rings to the rear
axhaust manifold.

Psosition the rings so that the ring ends are as shown.
NOTICE: Do not align tha ring ends.
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{d)
(e)
13.

14.

15.
(a}
{b)
(c)

16.
(a)

(b)

()

17.

Install tha collar to the raar axhaust manifold.
Assemble the front and rear exhaust manifolds.
INSTALL EXHAUST MANIFOLD TO
TURBOCHARGER

(Sae step 2 in turbocharger installation in
Turbocharger Systam)

INSTALL TURBOCHARGER AND EXHAUST
MANIFOLDS ASSEMBLY

(Ses steps 4, 6 and 8 to 9 in turbocharger
instaliation in Turbocharger System)
INSTALL WATER QOUTLET

Install a new gasket to the intake manifold.
Connect the water bypass hose to the water outlet,
Install the water outlet with the 2 nuts.

Torque; 18.8 N-m {200 kgf-¢m, 14 ft.1Lf)

INSTALL INTAKE MANIFOLD

Install 2 new gaskets and the intake manifold with the
8 seai washers and 8 nuts. Uniformly tighten tha nuts
i several passes.

Torque: 19.8 N-m (200 kgf-cm. 14 ft.1bf)

w/ EGR System:
Connect the 3 vacuum hosas to the injection pump.

w/0 EGR Systam:

Connect these vacuum hoses:

® 2 vacuum hases to injection pump

®*  Vacuum hose to 2 clamps on timing beit cover
INSTALL INJECTION PIPES

{Soa steps 3 and &5 in injection nozzles inatallation in
Fual System)
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(a)
(b)

(c)
(d)
(e}

|

(@)

(h)

(i}

1)
18.

(a)
(b)

(c)

(d)

(&)
(f
20.

21.
22,

w/ EGR System:
INSTALL INTAKE PIPE ASSEMBLY
Place the intake pipe insulator on the cylinder head.
Install a new gasket to the intake manifold.
NOTICE: Be carsful of the Installation diraction.
Install a new gasket to the exhaust manifold,
Connect the intaks pipe to the air hose.
Plaze the intake pipe assembly on the intake manifold
and axhaust manifold.
Install the 2 bolts and 2 nuts holding the intake pipe to
the intake manifold.
Torgue: 19.6 N-m (200 kgf-cm, 14 ft-ibf)
Install the 2 nuts holding the EGR valve adapter to the
axhaust manifold.
Torque: 40 N-m (400 kgf.cm, 28 ft-Ibf)
Install the EGR valve bracket with the 2 bolts. Alter-
nately tighten the bolts in sevaral passes.
Torgue: 20 N-m (200 kgf-cm, 15 f.1bf)
Install the vacuum hose to the 3 clamps on the timing
belt covaer and fual return hosa.
Connect the 3 vacuum hoses to the vacuum pipe on
the intake manifold,
w/0 EGR System:
INSTALL INTAKE PIPE AND INTAKE HEATER
Place the intake pipe insulator on the cylinder head.
Install a new gasket, the intake heater and a new
gasket to the intake manifold.
NOTICE: Be carsful of the installation direction.
Connact the intake pipa to the air hose.
Install the intake pipe to the intake manifold with the
3 bolts and 2 nuts.
Torque:

10 mm head

7.5 N-m (75 kgf-cm, 86 In.-lbf)
12 mm head
19.6 N.m (200 kgf-cm, 14 ft-lbf)

Install the ground cable to the cylinder head with the
bolt.
Connect the vacuum hose to the vacuum pipe on the
intake manifold.
FILL WITH ENGINE COOLANT
START ENGINE AND CHECK FOR LLEAKS
RECHECK ENGINE COOLANT LEVEL AND OIL
LEVEL
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CYLINDER BLOCK .
COMPONENTS FOR PREPARATION AND
AFTER ASSEMBLY

4 Gasket
P Water Inlet é B aske
@—Thermoaﬂat
No.1 Cylinder Black
~ Insulator

Alternator and Bracket
Assembly

Alternator
Adjusting
Bar

Ol Cooler

Assembly Water Bypass

Hose

Gasket

Turbo Water
Pipe
Qil Dipstick and Guide

Rear End Plate

Flywhael
{M/T)

RH Engin
Mounting
Bracket

* Tapar Screw
Plug

Oil Prassure Sender
Gauge

———————

— Injection Pump Stay

LH Engine
Mounting Bracket

| I

il Pemp
Injection Pump

P00

Drain Plu
4 Non-reussble part g f23392

# Precoated part

Donated by Onur Azeri . cruisercult.com



ENGINE — ENGINE MECHANICAL EG-65

PREPARATION FOR DISASSEMBLY

1. M/T:
REMOVE FLYWHEEL
2. A/T:
REMOVE REAR PLATE, DRIVE PLATE AND
FLYWHEEL
3. REMOVE REAR END PLATE EE.E""

4. INSTALL ENGINE TO ENGINE STAND FOR
DISASSEMBLY

5. REMOVE TIMING BELT AND PULLEYS
{See timing belt removal)

6. REMOVE CYLINDER HEAD
{Seea cylinder head removal)

7. REMOVE TIMING GEARS
{See timing gears removal)

8. REMOVE ALTERNATOR ADJUSTING BAR, TURBO
WATER PIPE AND WATER PUMP
{See watar pump removal in Cooling System)

8. REMOVE WATER INLET AND THERMOSTAT
{Sae thermaostat removal in Cooling System)

0. REMOVE ALTERNATOR AND BRACKET
ASSEMBLY

11. REMOVE INJECTION PUMP
(Sea injection pump removal in Fuel System)

12. REMOVE NO.1 CYLINDER BLOCK INSULATOR

13. REMOVE INJECTION PUMP STAY

14. REMOVE OIL PAN, OIL PUMP (TIMING GEAR CASE)
AND OIL STRAINER
{See oil pump removal in Lubrication System)

15. REMOVE OIL DIPSTICK, GUIDE AND OIL COOLER
ASSEMBLY
{See oll cooler removal in Lubrication System)

16. REMOVE OIL PRESSURE SENDER GAUGE

17. REMOVE TURBO OIL HOSE

18. REMOVE ENGINE MOUNTING BRACKETS
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COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY

No.1 Piston Ring
No.2 Piston Ring . 0il Ring
. Coil

% G:D ﬂ——t Snap Ring
“..:_ ——
@———0 Connecting Rod Bushing

Piston
% Snap Ring

Connecting Red

Connecting Rod Bearing__gﬂ
Connecting Rod Cap %

Cylinder Block
Raar Qil Seal Retainor

# Crankshaft
Rear Qil
Saal

Ol Nozz'a

Check Valve \ K
WO @
b No.2 Crankshaf
Crankshaft ( Thrust Washer
Lﬂo.‘l Crankshaft
Thrust Washer
4

Upper Main Bearing

Lower Main Bearing

# Non-reusable part
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CYLINDER BLOCK DISASSEMBLY

1. REMOVE REAR OIL SEAL RETAINER

(@) Remove the 6 bolts.

{b) Using a scrawdriver, ramove the cil seal retainer by
pryving thae portions batween the oil seal retainer and
main bearing cap.

2. CHECK CONNECTING ROD THRUST CLEARANCE
Using a dial indicator, measure the thrust clearancs
while moving the connecting rod back and forth,
Standard thrust clsarance:

0.100 — 0.200 mm {0.0039 — 0.0079 in.)
Maximum thrust clsarance:

0.30 mm {0.0118 in.)
If the thrust clearance is greater than maximum, re-
place the connacting rod assembly. If necessary, re-

place tha crankshaft.

3. REMOVE CONNECTING ROD CAPS AND CHECK
CIL CLEARANCE

{a) Check the matchmarks on the connacting rod and cap
to ensure correct reassembly.

{b] Remaove the 2 connecting rod cap bolts.

(e} Using the 2 ramoved connecting rod cap bolts, and
remova the connacting cap by wigging the connecting
rod cap right and left,

HINT: Kaep the lower bearing inserted with tha con-
nacting rod cap.

(d) Clean the crank pin and bearing.

() Check the crank pin and bearing for pitting and scrat-
ches.
If the crank pin or bearing is damaged, replace the
haarings. If necessary, grind or repiace the crankshaft.
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Mark

P2:803 2,3.450r8
Pa2786

P23230

15329

(f}

{g}

(h)
(i)

Lay a strip of Plastigage across the crank pin.

Install the connacting rod eap with tha 2 holts,
(See step B in cylinder block assembly)
Terque:
1st
37 N-m (3756 kgf-om, 27 #t.Ibf)
2nd
Turn 90°
NOTICE: Do nat turn the crankshaft.
Remove the 2 bolts, connecting rod cap and lower
bearing. (See procedure (b) and (c) above)
Measure the Plastigage at its widest point.
Standerd oil clearanca:
8STD
0.038 — 0.054 mm (0.0014 — 0.0021 in.)
Uu/s0.25end U/50.50
0.037 — 0.077 mm (00015 — 0.0030 in.)
Maximum oil clearance:
0.10 mm (0.0039 in.)
If the oil clearance is greater than maximum, replace
tha bearings. If necessary, grind or replace the crank-
shaft.
BINT: If using a standard bearing, replace it with one
having the same number. If the number of the bearing
cannot be detarmined, select the correct bearing by
adding together the numbers imprinted on the crank-
shaft and connacting rod, then selaecting the bearing
with tha same number as the total. There are 5 sizes
of standard bearings, marked “2%, “3", "4~, "5", and 6"
accordingly.

Numbar marked
Connecting rod 1 2 3
Crankshaft 11213 |1]2]|3]|]1]|]2]3
Bearing 2({3|4|3|4|5|4]|5]|68

EXAMPLE: Connecting rod “2" + Crankshaft “1”
= Total number (Use bearing "37)
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Rofarence
Connecting rod big and inside diameter:

Mark “1° 82.014 — B62.020 mm (2.4415 — 24417 in.)
Mark "2* 82020 — 82.026 mm (24417 — 2.4420 in.)
Mark “3" 82.028 — 82.032 mm (2.4420 — 2.4422 in,)

Crankshaft crank pin diametar:

Mark 1" 58 994 — 59.000 mm {2.3226 — 2.3228 in.)
Mark “2° 53.938 — 58.894 mm (2.3224 — 2.3226 n.)
Mark “3° 58.982 — 58.988 mm {2.3221 — 2.23224 in)

Standard sized bearing ¢center wall thicknags:

Mark *2° 1.488 — 1.489 mm {0.0586 — 0.0586 .}
Mark "3° 1.489 — 1.492 mm (0.0586 — 0.0587 in.}
Mark “4* 1.482 — 1.496 mm {0.0687 — 0.0589 in.)
Mark *5" 1.485 — 1.498 mm (0.0589 — 0.0580 in.)
Mark 8" 1.4%8 — 1.501 mm (0.0590 — 0.0591 in)

(i) Complstely ramove the Plastigage.

4. REMOVE PISTON AND CONNECTING ROD
ASSEMBLIES

(a) Using a ridge reamer, remove all the carbon from the
top of the cylinder.

(b) Push the piston, connecting rad assembly and uppar
bearing through the top of the cyiinder block.

KINT:
s Keep the bearings, connecting rod and cap to-
gether.

®  Arrange the piston and connacting rod assembl-
ias in correct order.

§. CHECK CRANKSHAFT THRUST CLEARANCE
Using a dial indicator, maasure the thrust clearance
while prying the crankshaft back and forth with a
scrawdrivar,

Standard thrust clearance:

0.040 — 0.240 mm {0.0018& — 0.0094 in.}
Maximum thrust clearancae:

0.30 mm (0.0118 in.)
If the thrust clearance is greater than maximum, re-
place the thrust washers as a sat.
Thrust washer thicknass:

2.930 — 2.980 mm (0.1154 — 0.1173 in))

6. REMOVE MAIN BEARING CAP AND CHECK OIL
CLEARANCE

{a) Remove the 15 main hearing cap bolts (6 pointed
haad).
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(b)

{c)

(d)

(e}
)

{g)
{h)

(i)

i

Donated by Onur Azeri . cruisercult.com

Unifarmly loosen and remove the 14 main bering cap
bolts {12 pointed head) in several passes, in the se-
quence shown.

Using a screwdriver, remcve the main bearing cap by

prying the portions between the main bearing cap and

cylinder block.

NOTICE: Ba careful not to scratch the surfaces contact-

ing the main baaring cap and cylinder biock.

HINT: Keap the lower bearings inserted with the main

bearing cap.

Lift out the crankshaft.

HINT:

¢  Keep ths upper bearings inserted with the cylin-
der block.

®  Arrange the thrust washers in correct order.

Clean each main journal and bearing.

Check each main journal and bearing for pitting and

scratches.

If the journal or bearing is damaged, raplace the bear-

ings. If necessary, grind or replace the crankshaft.

Place the crankshaft on the cylinder block.
Lay a strip of Plastigage across each journal,

Install the main bearing cap with the 14 bolts {12
pointed head),
(See step 5 in cylinder block assembly)
Torqus;
1t
103 N-m (1.050 kgf-cm, 78 ft.Ibf)
2nd
Turn 90°
NOTICE: Do not turn the crankshaft.
Remove the 14 bolts {12 pointed head) and main
bearing cap. {See procedure (b} and {c) above)
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(k) Measure the Plastigage at its widest point.
Standard clearance:
STD
0.036 — 0.054 mm {0.0014 — 0.0021 in.)
U/$ 0.25 and U/S 0.50
0.037 — 0.077 mm (0.0015 — 0.0030 in.)
Maximum clearance:
0.10 mm {0.0039 in.)
If the cil clearance is greater thann maximum, replace

the bearings. If necessary, grind or replace the crank-

P22770
P27
P22T72

shaft.

HINT: If using a standard bearing, replace it with one
having the same number, If tha number of the bearing
cannot be determined, select the corract bearing by
adding together the numbers imprinted on the main
bearing cap and crankshaft, then selecting the bearing
with the same number as the total, Thare are 5 sizes
of standard baarings, marked “2°, "2", "4", "5” and "8"

accardingly.

Mumber markad
Main bearing cap 1 2 3
Crankshaft 1121311213 |1]2]3
Beanng 2|3|4|3(a|B)|4]|59% |6

EXAMPLE: Main bearing cap “2°" + Crankshaft “1”
= Total number (Use bearing "37)

Reference
Cylinder block maln Journal bore diameter:

Mark "1° 71.000 — 71.008 mm (2.7863 — 27956 n )
Mark "2° 71.008 — 71.012 mm {2.7965 — 2.7957 n)
Mark “3° 1.012 = 71.018 mm (2.7967 — 2.7960 n.}

Crankshaft main journal diamater:

Mark *1° 86.094 — 67.000 mm (2.8376 — 2.86378 n.)
Mork *2- 58.988 — 66,994 mm [2.6373 — 2.6376 w.)
Mark "3 66.582 — 66 988 mm (2 8371 — 26373 in)

Standard sized baaring center wall thickneszs:

Mark “2° 1.879 - 1.982 mm (0.0779 — 0.0780 in.)
Mark *3~ 1.882 — 1.985 mm {0.0780 — 0.0781 in.)
Mark "4* 1.885 ~ 1.9B8 mm (0.07B] — 0.0783 in.)
Mark “6° 1.688 — 1.991 mm (0.0783 —~ 0.0784 n.}
Mark “6* 1.681 — 1.894 mm (0.0784 — 0.0735 in.)

{I} Complately remove the Plastigage.
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7.
{a}
{b}

1.
A,
B.
2.
D o Qe D
o o o o )
5Tl = N
PRz
Peziza sz
3.

REMOVE CRANKSHAFT

Lift out the crankshaft.

Remove the upper bearings and thrust washers from
the cylinder block.

HINT: Arrange the main bearings and thrust washers
in corract order.

REMOVE CHECK VALVES AND QIL NOZZLES

{See stap 2 in oil nozzies removal in Lubrication
System)

CYLINDER BLOCK INSPECTION

CLEAN CYLINDER BLOCK

Remove gasket material

Using a gasket scrapar, removae all the gasket material
from the top surface of the cylinder block.

Clean cylinder block

Using a soft brush and solvent, thorcughly clean the
cylinder block.

INSPECT TOP SURFACE OF CYLINDER BLOCK FOR
FLATNESS
Using a precision straight edge and feeler gauge, mea-
surae the surfaces contacting the cylinder head gasket
for warpage.
Maximum warpags:

0.20 mm {0.0078 In.)
If warpage is greatar than maximum, replace the cylin-
der block.

INSPECT CYLINDER FOR VERTICAL SCRATCHES
Visually check the cylinder for vertical scratchas.

If deep scratches ars present, rebore all the 8 cylin-
ders, If necessary, replace the cylinder block.
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EG-73

Thrust
m
W Direction

& Axial
‘2 byraction

Front =

10 rmm
{0.38 0.}

! \
= P
1 | I

£ 10 mm
{039 n.)

EM5AH
PIISTS 21Wn

40 mm
(157in?}

4.

INSPECT CYLINDER BORE DIAMETER

HINT: There ara 3 sizes of the standard cylinder bore
diameter, marked “1°, “2" and "3" accordingly. The
mark is stamped on the top of the eylinder block.

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

Standard diametsr:

STD
Mark “1°
84.000 — 94.010 mm {3.7001 — 3.7012 in.)
Mark "2°
84.010 — 94,020 mm (3.7012 — 3.7018 in.)
Mark "3

94.020 — 94.030 mm (3.7016 — 3.7020 in.}
Maximum diameter:
STD
84.23 mm (3.7088 in.)
0/5 0.50
94.73 mm {3.7285 In.)
IF the diametar is greatar than maximum, rebore all the
6 cylindears. If necessary. replace the cylinder block.

REMOVE CYLINDER RIDGE
¥ the wear is less than 0.2 mm (0.008 in.}, using &
ridge reamer, grind the top of the cylinder.

INSPECT MAIN BEARING CAP BOLTS
Using vernier calipers, measure the thread outside

diameter at the measuring point.
Standard diameter:
11.800 — 12.000 mm [D.4648 — 0.2724 in.)
Minimum diameter:
11.50 mm (0.4528 In.)
if the diameter is less than minimum, replace the bolt.
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PISTON AND CONNECTING ROD
DISASSEMBLY

(a)
{b)

(a)

(b)

(c)

CHECK FIT BETWEEN PISTON AND PISTON PIN
Try to move the piston back and forth on tha piston
pin.

if any movemaent is felt, replace the piston and pin as
a set.

REMOYVE PISTON RINGS

Using & piston ring expander, remove tha No.1, No.2
and oil rings.

Ramowve the coil by hand.

HINT: Arrange the rings in correct ordar only.

DISCONNECT CONNECTING ROD FROM PISTON
Using a small screwdriver, pry off the snap ring from
the piston.

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

Using a plastic—faced hammer and brass bar, lightly

tap out the piston pin and remave the connacting 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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PISTON AND CONNECTING ROD
INSPECTION

1. CLEAN PISTON
(a) Using a gasket scraper, remove the carbon from the
i piston top.

G

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

{c) Using solvent and a brush, thoroughly clean the
piston,
NOTICE: Do not uss a wirs brush.

2. INSPECT PISTON AND PISTON RING
m:';mﬂ"‘ A. Inspect piston diameter and oil clearance
HINT: Thare are 3 sizes of the standard piston diama-
ter, marked "1°, 2" and *3" accordingly. The mark is
stamped on the piston top.
(a) Using a micrometer, measure the piston diamater at
right angles to the piston pin center lina, 38.06 mm
39.06 mm {1.5378 in.) from the piston head.
— Piston diamuster:
8TD
Mark "1°
93.845 — 93.955 mm (3.6947 — 3.6951 in.}
Mark “2°
§3.855 — 93.8656 mm {3.6051 — 3.6855 in.)
Mark "3"
93.865 — 93.875 mm {3.6065 — 3.6058 in.)
0/8 0.50
94.345 — 84.376 mm (3.7144 — 3.7156 In.)

Sized Mark
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Cylindar Block

Piston

Front

Mark
(Arrow)
21714
PIITIS 21578
PO

No.2 and O Ring

(b)
()

{a)
{b)

Maeaasure the eylinder bore diameter in the thrust di-
ractions. (See stap 4 in cylinder block inspection)
Subtract the piston diameter measurement from the
cylindar bore diameter maasurement.
Standard oll clearance:

0.145 — 0.165 mm (0.0057 — 0.0085 in.}
Maximum oil clearance:

0.215 mm {0.0085 in.)
If the oil clearance is greater than maximum, replace
all the & pistons and rebore all the 6 cylinders, If
neceassary, raplace the eylindar block,
HINT {Use new cylinder block): Use a piston with the
sama number mark as the cylinder bore diameter
marked on the cylinder block.

Inspact piston ring groove claarsnce
No.1 Ring:
Install a new piston ring to the piston. Using a feeler
gauge, measure the clearance batwean the piston ring
and tha wall of tha ring groova,
Standard groove clearance:

0.050 — 0.0986 mm (0.0020 — 0.0037 In.)
Maximum groove clearance:

0.20 mm (0.0078 in.)
If the clearance is greater than maximum, replace the
piston.
No.2 and Qil Rings:
Using a fesler gauge, measure the clearance between
a new piston ring and the wall of the ring groove.
Standard groove clearance:

No.2
0.060 — 0.100 mm (0.0024 — 0.0030 in.}
Ol
0.030 — 0.070 mm (0.0012 — 0.0028 in.)
Maximum groova clearance:
0.020 mm {0.0079 in.)
If the clearance is groater than maximum, replace tha
piston,
Inspect piston ring end gap
Insert tha piston ring into the cylinder bora,
Using a piston, push the piston ring a little beyond the
bottom of the ring travel, 130 mm (5.12 in.) from the
top of the cylinder block.
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{c) Using a feeler gauge, measure the end gap.
Standard end gap:
No.1
0.270 — 0.470 mm (0.0106 — 0.0185 in.)
No.2
0.400 — 0.650 mm (0.0167 — 0.0258 in.)
Qil
0.200 — 0.500 mm {0.0078 — 0.0187 in.) Fee™
Maximum snd gap: Ll

No.1
0.85 mm (0.0336 In.)
Mo.2
0.80 mm (0.0354 in.)
Qil
0.88 mm (0.03486 In.)
If the end gap is greater than maximum, replace tha
piston ring. If the and gap is greatar than maximum,
even with a new piston ring. rabore all the 6 cylinders
ot replace the cylinder block.

3. INSPECT PISTONPIN AIT
At 80°C (178°F), you should be able to push the
piston pin into the piston pin hole with your thumb.

4. INSPECT CONNECTING ROD
A. Inspect connecting rod alignment
Using a red aligner and feeler gauge, check the con-
nhecting rod alighment.
¢ Check for bend.
Maximum bend:

0.03 mm (0.6012 in.) per 100 mm (3.84 in.}
If bend is greater than maximum, replace the connect-
P22730 EMOZES e ing rod assembly.

®  Chack for twist
Maximum twist:
0.15 mm (0.0059 in.) per 100 mm (3.84 in.)
Iif twist is greater than maximum, replace the connect-
ing red asssmbly.

//

ok

FZ2731 EMD2ZO0 215310
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EG.
_)ﬁ &SST L——J
Bushing\‘
==
ssr— |
| |
PI7628 P22855 56

B.

C.
{a}

(b)

{c}

(a)

(b)

Inspect connecting rod holts
Using verniar calipers, measure the tansion portion
diameter.
Standard diamater:

8.300 — 8.400 mm {0.3268 — 0.3307 In.)
Minimum diamater:

7.85 mm {0.3130 in.)
If the diameter is less than minimum, replace the
connacting rod bolt,

inspect piston pin oil clearance
Using caliper gauge. measure the inside diameter of
tha connecting rod bushing,
Bushing inside diamster:
33.008 — 33.020 mm {1.2095 — 1.3000 In.)

Using micrometer, measure the piston pin diametar.
Piston pin diamater:

33.000 — 33.012 mm (1.2892 — 1.2987 Iin.)
Subtract the piston pin diameter measurement from
the bushing inside diameter measurement.

Standard ol ¢clearancas:

0.004 — 0.012 mm (0.0002 — 0.0005 in.)
Maximum oil clearance:

0.03 mm (0.0012 In.)

If the oil clearance is greater than maximum, replace
the bushing. if necessary. replace the piston and
piston pin as a set.

If necessary, replace connecting rod bushing

Using SST and a press, prass out the bushing.

SST 09222—-17010 {09222—-05020, 09222-05040)

Using a round file, lightly file off any roughness from
the small end of the connecting rod.
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(c} Attach the bushing to SST with the ball of SST inside
the oil hole of the bushing.
il Hole S8T 09222—17010 (09222 —-05030)

S&8T

PRED

%
(d} Align the oil holes of a new bushing and the connect-
ing rod.
il Hola
>-> |

il Hole
i

(8) Using SST and a press, press in the bushing.
§ST 09222—-17010 (0922205020, 09222 -05030,
85T ) 09222 ~05040)

Bushing

—>
ssrj 1

(f} Using a pin hole grinder, hone the bushing to obtain
the standard specifiad clearance {see item C above)
between the bushing and piston pin.

{g) Check the piston pin fit at normal rcom temperature.
Coat the piston pin with engine oil, and push it into the
connacting rod ne oil, and push it into the connacting
rod with your thumb.

V22828
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Sized Mark

Front Mark
{Arrow)

CYLINDER BORING

(a)

(b)

HINT:
& Bore all the 8 cvlinders to the oversized piston
outside diameter.
¢ Raplace all tha piston rings with ohes to mateh
the oversized pistons.
KEEP OVERSIZED PISTONS
Oversized piston diamater:
0/5 0.50
894.345 — 94375 mm (3.7144 — 3.7155 in.)
CALCULATE AMOUNT TO BORE CYLINDERS
Using a micrometer, measure the piston diameter at
right angles to the piston pin centsr line, 39.08 mm
{1.8378 in.) from the piston head.
Calculate the amount each cylindar is to be rebored as
follows:
Size to be rebored = P 4+ C ~ H
P = Piston diamater
C = Piston clearance
0.145 — 0.165 mm (0.0057 — 0.0065 in.)
H = Allowance far honing
0.02 mm (0.0008 In.) or less
BORE AND HONE CYLINDER TO CALCULATED
DIMENSIONS
Maximum honing:
0.02 mm (0.0008 in.)
NOTICE: Excess honing will destroy the finished round-
ness.
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CRANKSHAFT INSPECTION AND REPAIR

1. INSPECT CRANKSHAFT FOR RUNOUT
{a) Place the ¢rankshaft on V—blocks,
(b) Using a dial indicator, measure the circle runout at the
center journal.
Maximum circle runout:
0.08 mm {0.0024 in.) EG 7
If the circle runcut is greater than maximum, replace *

the crankshaft.

2. INSPECT MAIN JOURNALS AND CRANK PINS

(a) Using a micrometer, measure the diameter of each
main journal and grank pin.
Main journal diameter:

5TD

66.982 — 67.000 mm {2.6371 — 2.6378 In.)
u/ss 0.25

68.745 — 66.755 mm (2.6278 — 2.6281 in.)
uss 0.50

66.485 — 66.505 mm {2.8179 — 2.6183 in.)
Crank pin diameter:

$TD
58.882 — 59.000 mm [2.3221 — 2.322B in)
Uuss 0.25
EB. 745 — B8.765 mm (2.3128 — 2.3132 in.}
uss 0.50
£8.495 — 58.505 mm (2.3028 — 2.3033 in.)
parrma If the diameter is not as specified, check the oil ¢lear-
£ e - ance. (See steps 6 and 9 in cylinder black assembly) If

necessary, grind or raplace the crankshaft.

(b) Check sach main journal and ¢rank pin for taper and
out=of =round as shown,
Maximum taper and out—of—round:

0.020 mm (0.0008 in.}

If the taper and out—of-—round is greater than maxi-
mumm, 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 undearsized diameter (See procedure in
stap 2).
Instalt new main journal and/or crankshaft pin under-
sized bearing.
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PZITTS

55T

LY
Cut

e

CRANKSHAFT OIL SEAL REPLACEMENT

{b)

{c)

(a)
(b)

(e}
(d)

PISTON AND CONNECTING ROD

HINT: There are 2 methods (A and B} to replace the oil
seal which are as follows:

REPLACE CRANKSHAFT REAR QIL SEAL

If rear oil saal retainer is removed from cylinder
block:

Using a screwdriver and hammer, tap out the il seal.

Using SST and a hammar. tap in a new oil seal until its
surface is flush with the raar oil seal retainer edge.
8SST 09223 -566010

Apply MP grease to the oil seal lip.

If rear oil seal ratainer is installed to cylinder block:
Using a knife, cut off the oil seal lip.

Using & scrawdriver, pry out the oil seal.

NOTICE: Bs carsful not to damage tha crankshaft. Tape
the scrawdriver tip.

Apply MP grease to a new oil seal lip.

Using 55T and a hammer, tap in the oil seal until its
surface is lush with tha rear oil seal retainar edge.
SST 09223-56010

ASSEMBLY

1.
(a)

ASSEMBLE PISTON AND CONNECTING RQD
Install a new snap ring on one side of the piston pin
hela,
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(b} Gradually heat the piston to 80°C (178°F).

Front Mark {c} Coat the piston pin with engine oil.
{Arrow) = (d} Align the front marks of the piston and connecting
& rod, and push in the piston pin with your thumb.

Front Mark
{Protrusion)

e

’—\\ \\\
FZIT
(8} Install a new snap ring on tha other side of tha piston
pin hole.
k
\ )
P28

2. INSTALL PISTON RINGS
(a) Install the coil by hand.
(b) Install a piston ring expandar, install the oil ring.

HINT: Face the end gap of tha oil ring in the opposits
direction of coil joint.

Oil Rlﬂ Ends MR
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No.l
/
No.2
frkralrrral )
Qil Ring No.2 Ring
No.1 Ring  Cail

(c)

{d)

(o)

Using a piston ring expander, install the No.1 and No.
2 piston rings with the code mark facing upward,
Code mark:
No.1
™
MNo.2
2T

Position the piston rings so that the ring ends are as
shown.
NOTICE: Do not align the ring ends.

INSTALL CONNECTING ROD BEARINGS

Align the bearing claw with the groove of the connect-
ing rod or connecting rod cap.

Install the bearings in the connecting rod and con-
necting rod cap.

CYLINDER BLOCK ASSEMBLY

(a)
(b

HINT:

®  Thoroughly clean all parts to be assembled.

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

e Replace all gaskets, O—rings and oil seals with
new parts,

INSTALL OIL NOZZLES AND CHECK VALVES

(See step 1 In oil nozzles installation in Lubrication

System)

INSTALL MAIN BEARINGS

HINT: Upper bearings have an cil groove and oil hole;

lower bearings do not.

Align the bearing claw with the claw groove of the

cylinder block, and push in the 7 upper bearings.

Align the bearing claw with the claw groove of the

main bearing cap. and push in the 7 lowar bearings,
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EG-85

N\ |

No 2 _=—liM  No ' -g‘
No.2

el No:2 o

3.

(a)
(b)

(a)

(b)

PLACE CRANKSHAFT ON CYLINDER BLOCK

INSTALL THRUST WASHERS

Push the crankshaft toward the front {rear) side.
Install the 4 thrust washers to the No.4 journal posi-
tion of the cylinder block with the oil grooves facing
outward.

INSTALL MAIN BEARING CAPS

Place main bearing cap on cylinder block

Remove any old packing (FIPG) material and be cara-

ful not to drop any cil the contact surfaces of the main

bearing cap and cylinder block.

¢ Thoroughly clean all components to remove all
the loose mataerial.

¢  Using a non—residue soivant, clean both sealing
surfaces.

Apply seal packing to the cylinder block as shown in

tha illustration,

Seal packing:
Part No. 08828 —000B0 or equivalent

¢ |nstall a nozzle that has beencuttoca 4 — 5 mm
(0.16 — 0.20 in.) opening.

® Parts must ba assembled within § minutes of
application. Otherwise the material must be re-
moved and reapplied.

® Immadiately remove nozzie from tha tube and
rainstall cap.

Install a new cylinder block hole gasket.

Place the main bearing cap on the cylindar block.

Instali main bearing cap bolts (12 pointed head)

HINT:

¢ The main bearing cap boits are tightenad in 2
prograessive steps (steps (b) and (d)).

¢ |f any ona of the main bearing cap belts is broken
or deformed, replace it.
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Frzmt
Painted
Mark

[Arrow)
P2773% P22B5SS

(a)
(b}

(c)
(d)

(e)
(f)

(b)

Apply a light coat of engine oil an the threads and
undar the heads of the main bearing cap bolts.
Install and uniformly tighten the 14 main bearing cap
beolts in several passes, in the sequance shown.
Torque: 103 N-m (1,050 kgf-cm. 78 ft-Ibf)

K any one of tha main bearing cap bolts doas not meet
the torque specification, replace the main bearing cap
bolt.

Mark the front of the rmain bearing cap bolt with paint.
Retighten tha main bearing cap bolts 80° in the nu-
merical order shown abova.

Check that the painted mark is now at a 90° angle to
tha frant.

Chack that the crankshaft turns smaoihly.

Install main bearing cap bolts (8 pointed head)
Install the 15 main baaring bolts.

Torque: 18.1 N-m (185 kgf-cm, 13 ft-Ibf)

CHECK CRANKSHAFT THRUST CLEARANCE
(Ses step b in cylinder block disassembly)

INSTALL PISTON ARD CONNECTING ROD
ASSEMBLIES

Using a piston ring comprassor., push the correctly
numbeared 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

Match the numbered connscting rod cap with the
connecting rod.

Install the connecting rod cap with the front mark
facing forward.
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EG-87

(a)
(b)

(c)

(d)
(o)

n

10.

{(a)

Seal Width

(b)

{c}

install connecting rod cap bolts

HINT:

¢ The connacting rod cap nuts are tightened in 2
progaessive staps (steps (b) and (d)).

& If any connecting rod bolt is brokan or deformad,
replace it.

Apply a light of angine oil on the threads and undar

the heads of the connecting rod cap bolts.

Install and alternataly tighten the bolts of the connect-

ing rod cap in several passes.

Torqua: 36.8 N-m (3756 kgf-em. 27 ft-Ibf)

if any one of the connecting rod cap bolts does not

maet the torqua specification, replace the cap bolt.

Mark the front of the cennecting rod cap bolt with

paint.

Retighten the connecting rod cap bolts 30° as shown.

Check that the painted mark is now at a 90® angle to

the front.

Check that tha crankshaft turns smoothly.

CHECK CONNECTING ROD THRUST CLEARANCE

{Ses step 2 in cylinder block disassembly)

INSTALL REAR 0QIL SEAL RETAINER

Ramove any old packing (FIPG) material and be cara-

ful not to drop any oil on the contact surfaces of the

retainer and cylinder block.

¢ Using a razor blade and gasket scraper, remova
all the old packing (FIPG) material from tha
gasket surfaces and sealing groovae.

¢ Thoroughly clean all components to remove all
tha loose material.

¢ Using a non—rasidue solvent, clean both ssaling
surfaces.

Apply soal packing to the retainer as shown in tha

illustration.

Seal packing:
Part No. 08826 —00080 or squivalent

# Install a nozzle that has beencuttoa 2 — 3 mm
{0.08 — ©.12 in.) opening.

HINT: Avcid applying an excessive amount to tha

surface.

® Parts must be assembled within 5 minutes of
application. Otherwise the matarial must be re-
moved and reapplied.

® |mmediately remove nozzle from the tube and
reinstall

Install the retainer with the 8 bolts.

Torque: 6.4 N-m (65 kgf-cm, 57 in.-lbf)
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POST ASSEMBLY

1. INSTALL ENGINE MOUNTING BRACKETS
Torqus: 68.8 N-m (700 kgt-cm, 51 ft-lbf)
2. INSTALL TURBO OIL HOSE
3. INSTALL OIL PRESSURE SENDER GAUGE
(See oil pressura check in Lubrication System)
4. INSTALL OIL COOLER ASSEMBLY, OIL DIPSTICK
AND GUIDE
{See oil cooler installation in Lubrication System)
B. INSTALL OIL STRAINER, TIMING GEAR CASE (OIL
PUMP} AND OIL PAN
{Sas oil pump installation in Lubrication System)
6. INSTALL INJECTION PUMP STAY
Torque: 69 N-m {700 kgf-cm, 51 ft-Ibf)
7. INSTALL NO.1 CYLINDER BLOCK INSULATOR
8. INSTALL INJECTION PUMP
(See Injection pump installation In Fue! System)
9. INSTALL ALTERNATOR AND BRACKET
ASSEMBLY
Torque: 68.6 N-m (700 kgf-em. 51 ft-Ibf)
10. INSTALL WATER INLET AND THERMOSTAT
(Ses thermostat installation in Cooling System)
11. INSTALL WATER PUMP, TURBO WATER PIPE AND
ALTERNATOR ADJUSTING BAR
{See water pump installation in Cooling System)
12. INSTALL TIMING GEARS
{See timing gears installation)
13. INSTALL CYLINDER HEAD
(See cylinder head installation)}
14. INSTALL TIMING BELT AND PULLEYS
{Ses timing belt installation)
156. DISCONNECT ENGINE FROM ENGINE STAND
16. INSTALL REAR END PLATE
Install the rear end plate with the bolt.
Torque: 18.1 N-m (185 kgf-cm, 13 ft.lbf)

17. M/T:
INSTALL FLYWHEEL
(a) Install the flywhael on the crankshaft.
(b) Install and uniformiy tighten the bolts in several
passes, in the sequence shown.
Torque: 127.4 N-m {1,300 kgf-cm, 94 ft.Ibf)
1B. A/T:
INSTALL FLYWHEEL, DRIVE PLATE AND REAR
- PLATE (See procedure step 17)
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EG-B9

SERVICE SPECIFICATIONS
SERVICE DATA

Comprassion at 250 rpm STD 3,432 kPa (35.0 kgt /om®, 408 psi) or mors
prossurs Minvimum | 2,452 kPa (25.0 kgf/em®, 358 psi)
Diffarance of pressure between each cyimder 480 kPa (5.0 kgt/cm®, 71 psi) or fess
Valve at gold Intake | O.17 = 0.23 mm .007 — C.009 in)
clearance Exhsust | 0.47 — 0.53 mm {0.019 — 0.021 in)
Injection Piungaer atroka Eurcpe 1.52 — 1.58 mm (0.0598 — D.082Z in.}
timing Australis 1.37 — 1.43 mm {0.0539 —~ 0.0583 n}
Idle speed M/T | 700 X B0 rpm
AT | BOO X 5O rom
Maximnum - 4,400 = 100 pm
spoed
PS ie —up - 650 — 750 mpm
spaed
A/C dise—up - 776 — 850 rpm
speed
Twning balt Protrusion frem housmg end 8.0 — 9.8 mm (0.354 — 0.38§ in.)
1ansioner
Timing gear 1dier gear thrust clasrance STD | 0.05 — 0.15 mm (0.0020 — (.0059 m.)
Maximum 0.30 mm (0.0118 in)
Idier gear inside diamater 45000 — 45.025 mm (1.717 — 1.7726 n)
Idler gaar shatt diameter 44950 ~ 448975 mm [1.7897 — 1.7707 in)
Idier gear oil clearance $TD | 0.025 — 0.075 mm {(0.0010 — 0.0030 )
Maximum | .20 mm (C.0078 in)
Gear backiash STD | 0.05 — 0.15 mm (0.0020 —~ 0.0058 in.)
Maximum 030 mm [(0.0118 in)
Cylinder head Warpape Maximum | 0.20 mm (0.078 in )
Valve seat
Refacing angls Intake | 26*, 46", 70"
Exhaust | 25, 45", 65°
Contacting engle 45"
Contacting width Intake 14 — 1.8 mm (0.066 — 0.071 in.)
Exhaust 1.8 — 2.0 mm {0.083 — 0.079 n.}
Cylinder head bolt thread inside diameter STD 10.800 — 11.000 mm {0.4262 — 0.4231 In.)
Mmimum | 10.55 mm (Q 4154 in)
Valve gude Inside diametar 7.010 — 7.030 mm (0.2780 — 0.2788 n.)
bushing
Valve Vaolve oversll length ETD  Intake 126,86 — 12745 mm (49841 — 50177 m)
Exhaust 12643 — 127.03 mm (49775 — 5.0012 in}
Minimum  Intake 126.85 mm {4.9841 in.)
Exhaost 12643 mm {4.9775 in.)
Stem diameter tntake | 8.970 — 6.985 mm {0.2744 — 0.2750 .}
Exhaust | €980 — 6.975 mm {0 2740 — 0.2746 )
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Valve [cont'd) S1am oil clazrance STD intake | 0.025 — 0.080 mm (0.0010 — 0.0024 in.)
Exhaust | 0.035 — 0.070 mm (0.0014 — 0.0028 in.)

Mmamum  intake | 0.08 mm {0.0031 in)

Exhaust | 0.10 mm {0 DDA in)

Margin thickness 5TD | 1.00 mm {0.0384 n)

Mmimum | 0.83 mm {0.0327 in)

Valve spring Deviaton Maximum | 2.0 mm {0.079 i}
Fres length 48.8 mm {1.9527 in}

Installed tansion st 32.29 mm {1.295 in)

237 — 263 N (242 — 28.8 kgl, 534 — 59.1 Ibf)

Valve rocker

Valve rocker arm inmde diameter

20012 — 20.033 mm (0.7878 — Q.7887 :n)

arrn and ghaft Valva rockor shaft diameter 19,872 — 19993 mm (0.7862 — 0.7871 in}
Oil clearancs STD | 0.019 — 0.081 mm (0.0007 — 0.0024 in.)
Maximum 0.10 mm (00039 in.)
Camshatt Thrust clearance STD | 0.100 — 0.260 mm (0,0038 — 0.0079 in}
Maximum | 0.30 mm [0.0118 in)
Journal oil clearancs 8TD No.t 0.022 — 0.074 mm {0.0C09 — 0.0029 n.}
Others | 0.023 — 0.075 mm [0.0008 — 0,0030 In)
Maximum | 0,10 mm {D.0039 in)
Joums! diamster No.§ | 34.869 — 34.985 mm (1.3767 ~ 1.3774 in)
Others | 27988 — 27.098 mm (1.1018 — 1.1023 in)
Circle runout Maximum | .10 mm (00036 i)
Cam loba haight STD intake | 48.498 — 48.588 mm (1.9084 — 18133 In)
Exhaust | 50.734 — 50.834 mm (1.8974 — 2.0013 in)
Miremum  Inteke | 47.898 mm {1.BB857 in)
Exhaust | 50.234 mm (19777 in)
Manifold Warpagse Maximum 0.40 mm [0.0157 w)
Cylhinder block Cyhnder head surface warpage Maximum 0.20 mm {0.0079 i)
Cylindar bors dismater STD STD Mark d 84.000 — 84.01C mm (3.7001 ~ 3.7012 m)
Mark 2 | 84.010 — 84.020 mm (3.7012 — 3.7018 m.)
Mark 3 | 64.020 — 94.030 mm {3.7018 — 3.7020 in.)
Maximum STD 84.23 mm (3.7098 in.)
0/50.80 | 54.73 mm (3.7296 in.)
Main bearing cap stud bolt tension portion diametar
STD 11.800 — 12.000 mm (0.4848 — Q.4724 in.]
Mmimum 11.50 mm {0.4528 in.)
Piston snd Piston diameter STD Mark ¥ | 93.845 — 93.855 mm (3.6947 — 3.885] m.)
piston ring Mark 2 | §3.B55 — B3B85 mm (36951 — 3.8855 m.)
Mark 3 | 93.865 — 93.B75 mm (3.8955 — 3.6959 in.)
0/5 050 | 843456 — 94375 mm (3.7144 — 3.7155 in)
Pistan ofl clasrancs STD | 0.145 — 0.165 mm (D.O057 — 0.0085 m)
Minimum | 0.215 mm (0.0085 in.)
Piston ring groove claarance STD Ko.l | 0.050 — 0.095 mm {D.0020 — 0.0037 )
No2 | 0.060 — 0.100 nun {0.0024 — 0.003% in.)
O | 0,030 — 0.070 mm (0.0012 — 0.0028 m.)
Mazimum | 020 mm DO07S in)
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EG-91

Paaton snd Piston nng end gsp STD No.! 0.270 — 0470 mm (0.0108 — 0.0185 in}
paton nng No2 | Q0400 — O.B50 mm [C.0167 — 0.0258 in}
{cont'd} Ol | 0.200 — 0.500 mm [.0G79 — 00197 m}
Maximuom No.1 ©.85 mm {0.0335 in)
No.2 | 0.90 mm [0.0354 in)
Od | DBE myn (0.0348 i)
Connscting Thrust clearance STD | 0.100 — 0.200 mm {0.0039 — 0.00749 in.)
red Meximum | 0.30 mm (0.0118 in)
Connecting rod oil clesrance STD STD | 0.038 — 0.054 mm {0.0014 — 0.0021 )
U/Ss 0.25, /8 0650 | 0.037 — 0.077 mm [0.0016 — 0.0030 in}
Maximum 0.10 mm {0.0039 in)
CGonnecting rod bearing center wall thickness
(Referance) STD Mark 2 | 1.484 — 1.480 mm (D.OGBG — 0.0688 in.)
Mark 3 1.4B8 — 1.492 mm {0.0588 — 0.06B7 in.)
Mark 4 | 1.492 — 1.495 mm (0.0587 — 0.0589 in.)
Mark & | 1.456 — 1.498 mm (0.0588 — 0.0580 in)
Mark 8 | 1.488 — 1.501 mm (0.0530 — 00501 in}
Rod bend Maximum per 100 mm (3.94 in) 0.02 mm (D.0012 in)
Rod twist Maximum per 100 mm (3.94 in) | 0.15 mm (D.0059 n)
Bushing mside dismeter 33.008 — 33 020 mm (12.995 — 1.3000 in)
Piston pin dismater 33.000 - 33.012 mm {1.2992 - 1.2887 in)
Bushing oil clearance STD | 0.004 — 0012 mm (0.0002 — 0.0005 in)
Maximum | 0.0 mm (0.0012 n)
Connacting rod bolt tension portion damstwr  STD | 8.300 — 8400 mm (0.32688 — 0.3307 in)
Minimum 7.95 men {0.3130 i}
Crankshaft Thrust clesrsnce ST | 0.040 — 0.240 mm (D.0018 — 0.0084 n.)
Maximum | 0,30 rmm (DOV118 my)
Thrust washer thicknasa 2.930 — 2980 mm (0.1154 - 0,1173 in,)
Main journs! ofl clesrance STD STD | 0.038 - 0.054 mm (0.0014 — 0.0021 in.)
U/s 0.26, U/5 080 | 0.037 — C.077 mm {0.G016 — 0.0030 in.)
Maximums | 0.%0 iom (0.0038 in)
Main journal diamater STD 88.982 — £7.000 mm (28371 — 2.8378 in.}
U/S0.25 | 66.745 — B8 7556 mm (28278 - 2.8281 in))
U/s 050 | 88.495 — 866506 mm (28179 — 28183 1n)
Main bearing csntar wall thicknass {Refersncas)
STD Mark 2 | 1.878 — 1.982 mm {0.0779 — 0.0780 in.}
Mark 3 | 1.882 — 1.985 mm {0.0780 — 0.0781 »}
Mark 4 | 1.885 — 1.988 mm (D.0781 — 0.0783 in.)
Merk & | 1.888 — 1.991 mm (0.0783 — 0.O784 in)
Mark 8 | 1.581 — 1.954 mm {0.0784 — 0.07B5 in)
Crank pin diameter §TD | 589682 — 59.000 mm (23221 —~ 23228 in)
U/S 0.26 | B4.745 — BB.755 mm (23128 — 23132 n)
U/5 0.50 | 69.485 — 58.505 mm (2.3029 — 2.3033 in)
Circle runout Maximum | 0.08 mm {0.0024 in.)
Main journal tapar and ot —of < round Maximum 0.02 mm {0.0008 n.)
Crank pin tapar and gut—of —round Maximum | 0.02 mm (0.0008 in)
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TORQUE SPECIFICATION -
Part tightanad N-m kgf-cm fief
Injaction pump x Timing gaar case 18 185 13
Injection pump x Injection pump stey a9 700 51
Plug balt x Distributive head plug on njecton pump 255 260 19
Injection pipa x Injaction pump 245 150 18
S No.1 camshalt g pulley x Camshaft a8 1,000 72
o EGM: No.2 camshaft tming pulley x Injechon pump drive gear at 315 23
Idter pultfay x Timing gear cover 343 350 25
Timing belt tansioner x Timing gear cover 13 130 10
Injection pump drive gear x Injection pump o8 1.000 72
idler gaar ¥ Cylindar block B3 894 50
Timing gear cover, Od pipa x Timing gaar cass 188 200 14
Vacuum pump x Tuning gear cover a9 400 29
Ol pipe x Vacuum pump, Cylinder block 18 185 13
Crankshatt pullay x Crankshaf 430 4,400 N7
Gylindar head x Cylnder block 1t 68.6 700 L)
and Tum 890" Tum 80" Turn 80"
3rd Tum 30* Tumn 90° Tum 90°
Camshaft bearing cap x Cylindas haad 25 250 13
Camshaft oit seal retainer x Cylinder haad 196 200 14
Cylindar haad cover x Cylindar haad 8.4 85 57 in.-ibf
Rear angine hangar x Cylinds: head 9.2 400 29
Water autist x Cylindsr head 14.8 200 14
Intake mantfeld x Cyhndar head 19.8 200 14
Intaka pip#s x Intake manifold 196 200 14
EGR valve sdapter x Exhaust manifold 40 400 28
EGR valve brackat x EGR valve dapter, Cylnder head (w/ EGR systam} 20 200 15
intake pipe X Ir.take heater (w/o EGR systam) 715 75 86 in-lbf
Main baanng cap x Cylindsr block 12 powted haad 15t 103 1,050 76
2nd Turn BO* Turn 90° Tum 890°
6 pointed haad 18.1 166 13
Connecting rod cap x Connecting rod 1at 388 375 27
2nd Tum 90° Tum 80" Tumn 50°
Rear oil 184l retainer ¥ Cyfmder Bock, Mam beanng cap 64 a5 57 n.1bf
Engine mounting brackst x Cylinder block 88.8 700 51
Injection pump stay x Cylinder block E9 700 51
Alternator bracket x Cylinder blook gs.8 700 51
Rear and plate x Cylinder black 18.1 186 13
Fiywhaal {M/T}, Drive plate {A/T) x Crankshaft 127 4 1.300 a4
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TURBOCHARGER SYSTEM
PREPARATION

SST (SPECIAL SERVICE TOOLS) i

% {0982-00241 Turbocharger Pressure Gauge

@@ﬂb

EQUIPMENT -

Dial indicator Impaliar wheal

Torgue wrench
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PRECAUTION

1. Do not stop the angina immaeadiately after pullrn-a-:
trailer or after high aspeed or uphill driving. Idle the
sngina for 20 — 120 seconds. depending on how
hard the vehicie has boen driven.

2. Avoid sudden acceleration or racing Immediately
after starting a cold engine.

3. Do not run the engine with air ¢cleaner removed, as
this may cause foreign material to enter and
damage the impeller wheel operating at high speed.

4. If the turbocharger is found to be defective and
must be replaced, check for the cause, and repair or
raplace theas items as nacesgaary:

. Engine oil level and quality
] Conditiona under which the turbocharger was used
L Qi linas leading to the turbocharger

5. Uss caution when removing and reinstalling the tur-
bocharger assembly. Do not drop it or bang it aga-
Inst enything or grasp it by eesily—deformed parta,
such as the actustor or rod, when moving it.

6. Before removing the turbocharger, plug the intake
and exhaust ports and oil inlet to prevent entry of
dirt or other foreign material.

) i’i‘ gy
IRy
\ Tk

PERA

7. I replacing the turbocharger, check for accumula-
tion of sludge particles in the oil pipea, and if neces-
sary, replace tha oll pipas.

8. Completely remova the gasket adhered to the lubri-
cation oil pipe flange and turbocharger oil flange.

9. When replacing bolt or nuts. use only anthorized
replacement parts to pravent breakage or deforma-
tion.

F2ios

10. If replacing the turbacharger, put 20 ¢m® {1.2 cuin.}
of oil into the turbocharger oil inlet and turn the
impeller wheel by hand to spread oil to the bearing.

11. If overhauling or replacing the engine, cut the fuel
supply after raassembly and ¢rank the angine for 30
seconds to distribute oil throughout the engine.
Then allow the engine to idle for 60 seconds.
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ENGINE — TURBOCHARGER SYSTEM EG-95
TROUBLESHOOTING

HINT: Before troubleshooting the turbocharger, first check the engine itself. (Valve clearm:;.
angine compression, ignition timing stc.)

INSUFFICIENT ACCELERATION, LACK OF POWER OR EXCESSIVE FUEL
CONSUMPTION

{Fossible Cause) {Check Procedurs and Correction Method)
1. TURBOCHARGING PRESSURE TOO Check turbocharging pressurs. {See page EG-37)
LOW Turbocharging pressure:
38.6 -50.0 kPa

{0.39 - 0.50 kgt /cm?, 5.8 - 7.3 psi)
If the pressure is below specifications, begin
diagnos:s from item 2.

2. RESTRICTED INTAKE SYSTEM Check intake air system, and rapair or raplace paris
as necessary. (Sea page EG-87}

3. LEAKIN INTAKE AIR SYSTEM Check intake air system, and repair or replace parts
as necassary. (See page EG-97)

4. RESTRICTED EXHAUST SYSTEM Check sxhaust system, and repair or replace parts
as necassary. i(See page EG-27)

5. LEAK N EXHAUST SYSTEM Check exhaust systam, and repair or replace pans
a3 necossary. iSee page EG-97)

8. ERRATIC TURBOCHARGER Check rotation of impeller wheel. if it does not
QPERATION turn on turns with a heavy drag, replace the

turbacharger assembly.

Check axial and radial plays of turbine shaft.

(See page EG-101)

Maximum axial play:  0.12 mm (0.0051 in.) or less

Maximum radial play: 0.18 mm {0.0071 in.] or loss

If not within specification, replace the turbocharger

assembly.
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ENGINE — TURBOCHARGER SYSTEM

ABNORMAL NOISE
{Possible Cause) {Check Procedure and Correction Maethod)
1. TURBOCHARGING HEAT INSULATOR Check for loase, improperly instelled or dedermed
RESONANCE ingulator mount bolts, and repan or replace as

necessary.

2. EXHAUST PIPE LEAKING OR
VIBRATING

Check for deformed exhaust pupe, loose maount
bolts or damaged gasket, and repair or raplace as
Necessary.

3. ERRATIC TURBOCHARGER OPERATION

Refer to Item & of INSUFFICIENT ACCELERATION,
LACK OF POWER OR EXCESSIVE FUEL
CONSUMPTION.

EXCESSIVE OIL CONSUMPTION OR WHITE EXHAUST

(Possible Cause)

{Choack Procedure and Correction Method|

FAULTY TURBOCHARGER OIL SEAL

Chaeck for ail laakage in exhaust system,
& Remove the turbine elbow from the turbocharger
ond check for axcessive carbon daposits on the turbine
wheel. Excessive carbon depasits indicate a faulty
turbocharger.
Check for oil lsakage in intake air system,
# Check for axial and radial plays in turbine wheal,
and replace the turbocharger if necessary,
ISee page EG-101)
Maximum axial play: 0.13 mm {0.0051 in.) or less
Maximum radial play: 0.18 mm {0.0071in.) or less
NOTICE: Soma oil mist in the blowby from
the PCV is normal,
Do not mistake it for an oil laak from the
turbochargar.
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TURBOCHARGER
ON—VEHICLE INSPECTION

1. [INSPECT INTAKE AIR SYSTEM
Check for leakage or clogging batween the air cleanar
housing and turbocharger intet and between tha tur-
bocharger outlet and cylinder head.
e  (Clegged air cleaner .... Clean or replace element
» Hoses collapsed or deformed .... Repair or replace
¢ |Leakage from connections ... Check each con-

nection and repair

®  Cracks in components .... Check and replace

2. INSPECT EXHAUST SYSTEM
Check for leakage or clogging batwaesn the cylinder
haad and turbocharger inlet and between the turboch-
arger outlet and exhaust pipe.
¢ Deformed compensents .... Repair or replace
®  Foreign material in passages ... Ramove
* Leakage from components ... Repair or replace
# Cracks in components .... Check and replace

w{ EGR System

3. CHECKX TURBOCHARGING PRESSURE

(a) Warm up engina.

{(b) Using a 3—way connector, connact SST (turbochar-
ger pressure gauge) to the hose between the vacuumn
pipe and intake pipe.

SST 09992—-00241

{c} Prass in tha clutch pedal, then press the accelerator
padal down as far as it will go. Measure the turbochar-
ging pressure at maximum speed (4,400 rpm).
Standard prossurs:

38.4 — 60.0 kPa (0.39 — 0.50 kgf/cm?, 5.6 — 7.3 psi)
If the pressure is lass than that specification, check
the intake air and axhaust systams for leakage.

If thare is no leakage, raplace the turbocharger assam-
bly.

If the pressure is abova specification. check if the
actuator hose is disconnacted or cracked. If not, re-
place the turbocharger assambly.
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COMPONENTS FOR REMOVAL AND

INSTALLATION
wio EGR System
a g
B =, ®Gasket | wEGR System

Intake Pipe Assembly
/ .

Exhaust Manifold
Insulator

-

No.1 Turbo Water Pipe'

m——mmm———-———

—mp i m -

Turba Heat Insulator

TooeEEEETTTR

Turbolcharger Stay -

# Non-reusable part é
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TURBOCHARGER REMOVAL

1. DRAIN ENGINE COOLANT
2. REMOVE INTAKE PIPE
(See step 2 or 3 in cylinder head removal in
Engine Meachanical)
3. REMOVE EXHAUST MANIFOLD HEAT INSULATOR
Remove the 4 bolts and heat insulator. EG .
4. REMOVE TURBOCHARGER HEAT INSULATOR -
Remova the 2 bolts and haeat insulator.
5. DISCONNECT WATER BY PASS HOSES FROM
NO.1 TURBO WATER PIPE

_—

8. REMOVE TURBINE OUTLET ELBOW
Remove the 4 nuts, turbine outlat elbow and gasket.

7. REMOVE TURBOCHARGER STAY
Remova the 3 bolts and turbocharger stay.

8. REMOVE TURBOCHARGER AND EXHAUST
MANIFOLDS ASSEMBLY

(a) Disconnect the turbo oil hose from the cylinder block.

(b) Remove the union bolt and 2 gaskets holding the
turbo oil pipe to the eylinder block.
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ENGINE — TURBOCHARGER SYSTEM

(¢) Remove the 12 nuts, the turbocharger, exhaust man-
ifolds assembly and 2 gaskets.

9. REMOVE TURBO OIL PIPE
Ramova the 2 nuis, turbe oil pipe and gaskat,

10. REMOVE TURBOCHARGER FROM
EXHAUST MANIFOLDS
Remove the 4 nuts, turbocharger and gasket.

11. REMOVE NO.1 TURBO WATER PIPE
Remove the 2 nuts, No.1 turbo watar pipe and gasket.

TURBOCHARGER INSPECTION

1. INSPECT IMPELLER WHEEL ROTATION
Grasp the edge of the turbine wheel and turn it. Check
that the impslisr wheal turns smoothly.
If the impeller wheel does not turn or if it turns with a
heavy drag, replace the turbocharger assembly.
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2. INSPECT AXIAL PLAY OF TURBINE SHAFT
Insert a dial indicator into the exhaust side hold the

turbine wheasl edge by hand, and check the axial play.
Maximum oll clearance:

0.13 mm (0.0051 in.} or less

If the axial play is not as specified, replace the turbo-
charger assambly.

3. INSPECT RADIAL PLAY OF TURBINE SHAFT

(a) From ail outlet hole, insert a dial indicator through the
hala in the spacer bearing and set it in the center of
the turhina shaft.

(b) Move the impeller shaft in a radial direction, measura
the radial play of the turbine shaft.
Maximum oil clearance:

0.18 mm (0.0071 in.) or lesa

If the radial play is not as spacifiad, replace the turbo-
chargsr assambly,

Dial Indicator

e |

b o

Spacer Bearing

4. INSPECT ACTUATOR OPERATION

(a} Disconnect the actuator hose.

(b) Using SST {turbocharger pressure gauge}, 88 — 98
kpa (0.90 — 0.98 kgf/ecm?, 12.8 — 13.9 psi) of pres-
sure to the actuator and check that the rod movas.
If the rod doas not movs, replace the turbocharger
assambly.

SST 05992—-00241
NOTICE: Never apply mors than 124 kPa (1.28 kgf/cm*,
18 psi) of pressure to the actuator.

-

TURBOCHARGER INSTALLATION

NOTICE: After replacing the turbocharger assembly,
pour approx. 20 em?® {1.Z cu in.) of fresh oil into tha ail
inlet and turn the impeller wheel by hand to splash oil on
the bearing.
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ENGINE — TURBOCHARGER SYSTEM

1.

(d)

(e)

INSTALL NO.1t TURBO WATER PIPE

install 2 new gasket and the water pipe with the 2
nuts.

Torque: 7.B N-m {80 kgf-cm, 69 in.lbf)

INSTALL TURBOCHARGER TO EXHAUST
MANIFOLDS

Install a new gaskat and the turbocharger to the
axhaust manifolds with the 4 nuts.

Torque: 52 N-m (530 kgf.cm, 38 ft-lbf)

INSTALL TURBO OIL PIPE
Install a new gasket and thae oil pipe with the 2 nuts.
Torquse: 18.1 N-m {185 kgf-cm, 13 ft-Ibf)

INSTALL TURBOCHARGER AND EXHAUST
MANIFOLDS ASSEMBLY

Instail 2 new gasket to the cylinder head.

Install the turbocharger and exhaust manifolds as-
sembly with the 12 nuts,

Torque: 41.7 N-m {425 kgf-ecm, 31 fu.lbf)

Install 2 new gasksts and the union bolt of the turbo
oil pipe.

Torque: 24.5 N-m (250 kgf-cm, 18 ftIbf)

Connect the turbe il hose to the cylindsr block.
INSTALL TURBOCHARGER STAY

Torgque: 117.7 N-m {1200 kgf.cm, B7 t-1bf)
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ENGINE — TURBOCHARGER SYSTEM

SERVICE SPECIFICATIONS

6. INSTALL TURBINE QUTLET ELBOW
Install a new gaskat and the outlat eibow with the 4
nuts,
Torque: 652 N-m (530 kgf.cm, 38 ft-1bf)

7. CONNECT WATER BY PASS HOSES TO
NO.1 TURBO WATER PIPE

8. INSTALL TURBOCHARGER HEAT INSULATOR
Torque: 7.8 N-m {BO kgf-cm. 68 In.-Ib¥)

9. INSTALL EXHAUST MANIFOLD HEAT INSULATOR
Torque: 18.1 N-m (185 kgf.-cm, 13 ft-Ibf}

10. INSTALL INTAKE PIPE
{See step 18 or 19 in cylinder head installation in
Engina Mechanical)

12. FILL WITH ENGINE COOLANT

13. START ENGINE AND CHECK FOR LEAKS

14. CHECK ENGINE OLL LEVEL

L o
SERVICE DATA
Turbocharger Turbacharging prassure 38.8 — 50.0 kPa
(0.38 — 0.50 kgl/cm!, 5.8 — 7.3 psil
Impeller wheel axial play Maxirmum 0.13 mm (0.0051 ) or less
Impellar wheel radial play Maximum 0.18 mm (0.0071 in.} or less
Lo B
TORQUE SPECIFICATIONS
Part aightened N-m kpf-cm #t Ibf
Mo.1 turbo wataer pipe. Turbocharger heat msulator x Turbocharger 7.8 80 89 in.-Ibf
Turboesharger % Exhaust manifold 52 h3n 33
Turbo oil pipe x Turbocharger 1841 185 13
Exhaust manifold x Cylinder head 41.7 425 a
Turbie el pipe x Cylinder block 245 250 18
Tutbocharger stay x Turbocharger, Cylinder block 117.7 1200 87
Turbine outlet albow ® Turbochargar 52 530 aB
Exhaust manrfold heat insulator x Exhaust manifald 18.1 185 13
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ENGINE — FUEL SYSTEM

FUEL SYSTEM

PREPARATION

SST (SPECIAL SERVICE TOOLS)

00228-64010  Fuel Filtar Wrench

0923800101 Water Pumnp Overhaul Tool Sat

(D237 -00070) Shatt T°

Govemor sleeve plug

09241-76022  Intection Pump Stand Set

09245-54010  Injection Pump Stand Arm

09280-54012  Injecbon Pump Tool Sat

(09282-54010) Distributor Head Plug Wranch

(09288 -54020) Socket 14 mm

{(09269-54030) Tweozers

(09289 -54040) Gowemar Laver Support Bolt

Wranch

(0925254020} Rogulator Valva Wranch

@8-

09266-17010 2 Spnng Nozzle Tool sat
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09268—-17020  Master Sprng Seat

&
. 09950— 40010  Puller 8 Set
r ""‘;_,:ZLJ 3 ‘E?:!—"—'
s T, T
P g;_n,*'ﬁ? oy T
{09957 -04010) Attachmant injection pump
&%‘.‘_-.-:4.’ --f 09950_500‘0 PullnrﬂSM
r e - ;:.‘: .g,:‘}-':_‘-’ i)
-—f?‘:)f o ’i‘?

/ (09951 -06010) Hanger 150 Injecbon pump
:;-;;;! |

. {09952 -05010) Side Arm Injection pump
e
ilis
(09953 -05020) Center Bolt 150 Injaction pump
\m\\inmn‘m\'mm“
6’4:2@ {09954 -05030) Claw No.3 Impecton pump
~ (9992-00241 Turbochargar Pressure Gaugs
RECOMMENDED TOOLS )
@ o-"-ab 08082-00050 TOYOQTA Elecirical Tester Set,
T b
T

09200-00010 Engme Adjust Kit .

6;7 09258-00030 Hoss Plug Set. Plug for fuel hose
¥ o
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EQUIPMEMT

Angle gauge

Brass brush

Dual indicator with magnetic base

Lm

[199

Graduated cylinder

Injection nozzle tester

Injection pump tester

Inner pressura gauge

Micrometer

Steel square

Timer measuring device

Torque wrench

Veraier calipers

Wooden stick
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FUEL FILTER
1. DISCONNECT FUEL FILTER WARNING SWITCH
CONNECTOR

2. DRAIN FUEL FROM FUEL FILTER

{a) Install a vinyl hose to the drain cock. and insert thes
ather end of the viny! hose in 2 container.

{b) Loosen the drain plug, and drain the fual,

3. REPLACE FUEL FILTER
A. Resmove fuel filter

Using SST, ramovs the fue! filtar.
SST 0022864010

B. Remove fuel filter warning switch from fuel filter
Using pliers, remove the warning switech and O—ring.
NOTICE: Be carsful not to demage the warning switch.

C. (Install fuel filtar warning switch to new fuel filter

(a} Instail 2 new O —ring to tha waming switch.

(b) Apply fusl to the O—ring of the warning switch.

{c) Install the warning switch to a new fuel filter by hand.

D. Install new fusl filter

{a) Check and clean the fuel filter installation surface.

{b} Apply fusl to the gasket of a new fuel filter,

{c} Lightly screw tha fuel filter into place, and tighten it
until the gasket comes into contact with the seat.

(d) Tighten it additional 3/4 turn by hand.

4, FILL FUEL FILTER WITH FUEL
Operate the hand pump until you fesl mora resistancas.
5. CONNECT FUEL FILTER WARNING SWITCH
CONNECTOR
6. START ENGINE AND CHECK FOR FUEL LEAKS

PREET

Donated by Onur Azeri . cruisercult.com



EG-108

ENGINE — FUEL SYSTEM

N

Fuel Heijt?' __,/

215304

FUEL HEATER SYSTEM
COMPONENTS INSPECTION

1.

(b}

3.
A-

(2}

(b)

4.

[ ]

REMOVE FUEL REATER

INSPECT FUEL HEATER
Apply a vacuum of 34.7 * 5.3 kPa (260 * 40 mmHg.
10.24 * 1.57 in.Hg) or more to the vacuum switch
port.
Using an ohmmaeter, measure the resistance batwean
tarminal 1 and and the switch body.
Resistance:

At120°C (68°F): 0.5 — 2.0 0
If the resistance is not as specified, replace the fuel
heater and vacuum switch assembly.
INSPECT VACUUM SWITCH
Inspect switch continuity
Using an chmmeter, check that there is no continuity
between tarminal 1 and the switch body,
If continuity is not as specified, replace tha fuel heater
and vacuum switch assembly.

Inspect switch oparation

Apply a vacuum of 34.7 * 5.3 kPa (260 + 40 mmHg,
10.24 = 1.567 in.Hg) or more to the vacuum switch
port.

Using an ohmmeter, check that there is continuity
between terminal 1 and tha switch body.

if operation is not as spacified. replace the fuel heater
and vacuum switch assembly.

REINSTALL FUEL HEATER

FUEL HEATER RELAY

1.

REMOVE FUEL HEATER RELAY
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Ohmmeter Ohmmeter 2, INSPECT RELAY CONTINUITY
No o {a) Using an ohmmater, chack that thers is continuity
l O'g Continuity Continuity betwean terminals 1 and 3.
e {b) Check that thers is no continuity batween terminals 2
and 4,
If continuity is not as specified, replace the relay.
EEG E
[ Chmmeter 3. INSPECT RELAY OPERATION

{a) Apply battery voltage across terminals 1 and 3,

{b} Using an ohmmeter, check that there is continuity
betwesn terminals 2 and 4.
If operation is not as specified, repiace the relay.

4. REINSTALL FUEL HEATER RELAY

1| Continuity
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INJECTION NOZZLE
COMPONENTS FOR REMOVAL AND

INSTALLATION

w/o EGR System wi EGR System

Injection Nozzie
Nozzle Halder Seal

-
-
-

Cylinder Head
Cover

& Seal Washer—=
|
E Gasket
No.1 Nozzle Leakage Pipe
1

vacuum Hose - —
(w/ EGR System)
b

Vacuum Hose ——
(w/ EGR System)

'f'hrtmleI Position Sensar Connecior
# Non-reusable part (Except Australia M/T)
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EG-111

INJECTION NOZZLES REMOVAL

1.

(a)
{b}
{c}

4,
{a)

{b)
{c}

{b}

{d}

REMOVE INTAKE PIPE

{See step 2 or 3 in cylinder head removal in Engine
Mechanical}

REMOVE CYLINDER HEAD COVER

{See step 11 in cylinder head removal in Engine
Mechanical)

REMOVE ACCELERATOR LINK ASSEMBELY

w/o Australia M/T:

Disconnect the throttle paosition $ensor connector
from the bracket.

Disconnect the accelierator link from the injection
pump.

Remove the 2 bolts, nut and the accelarator link as-
sembly.

REMOVE NO.1 NOZZLE LEAKAGE PIPE

Disconnect the fuel return hose from the No.1 nozzle
laakage pipsa,

Remove the nut holding the No.1 nozzle leakage pipe
to the cylinder head.

Remove the 8 hollow bolts, 7 gaskets and No.1 nozzle
leakage pipa.

REMOVE INJECTION PIPES

Remova the bolt holding the Ne,3 nozzle leakage pipe
to the intake manifold.

Remove the 4 nuts and 2 clamps from the intake
manifold.

Remove the 2 nuts and 2 clamps.

Loosen the 6 union nuts of the injaction pipes from
tha injection nozzles.
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Good Faulty
e
- = "
7N Alj, 7 ﬁ g
Gpod Faulty Faulty Faulty
FREES

(o)

(f
(g)

(a)
(b)
(c)

Locsen the 6 union nuts of the injection pipes from
the injection pump.

Remove the G injection pipes,

Remaove tha 2 intake manifold insulators.

REMOVE NOZZLE HOLDER SEALS
Using a screwdrivar, pry out the nozzle holder seals
from the cylinder head.

REMOVE INJECTION NOZZLES

Remove the bolt holding the noz2te holder clamp to
the cylinder head.

Remove the 8 injection nozzles and seats from the
cylinder haad.

Remove the O—ring from the injection nozzle.

HINT: Arrange the injection nozzles in correct ordaer.

INJECTION NOZZLES TEST

1.

(a)

(b)

LEAKAGE TEST

While maintaining pressure at about 981 — 1,861 kPa
{10 — 20 kgf/cm* 142 — 284 psi), below No.1 opan-
ing pressurs (adjust by tester handle}, check that
there is not dripping for 10 secends from the injection
hole or around the retaining nut.

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

SPRAY PATTERN TEST

The injection nozzle should shudder at a certain pum-
ping speed batween 15 — 60 times (old nozzle) or 30
— 60 times (new nozzle) par minute.

Check the spray pattern during shuddering.

If the spray pattarn is not correct during shuddering,
the nozzle must be replaced or cleanad.,
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COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY

Nozzle Holder
Retaining Nut

¢1

I

Tip Packing :

Adjusting Shim I

Nozzle Assembly J
/

Morzle Body

I'"
|
|
|
|
|
|
|
1
I

Ad]ushng Shim

No.2 Pressure Sprmg
Straight Pin -

No.2 Pressure
Needls Tp Sprlng Seat -7

No.1 Pressure Spring

\ /i
No.1 Pressure Nozzle Holder Body
Spring Seat
4 Adjusting Shim

Prassure Pin

INJECTION NOZZLE DISASSEMBLY

DISASSEMBLE INJECTION NOZZLES
{a) Remove the nczzle holder retaining nut.
NOTICE: When disassembling the nozzle, be careful not

to drop tha Inner parts.
(b) Disassemble the injection nozzle.

INJECTION NOZZLES CLEANING AND
INSPECTION

1. NOZZLE CLEANING

{a) To wash the nozzles, use a woodan stick and brass
brush. Wash them in clean diesal fual.
HINT: Do not tcuch the nozzle mating surfaces with
your fingers.
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{b) Using a wooden stick, remove the carbon adhering to
tha hozzle neadle tip.

zé:l&g FUTAS

{c) Using a brass brush, remove the carbon from the
axtarior of the nozzle body {(except lapped surface).

{d} Chack the seat of tha nozzle body for burns or corro-
sion.

{e) Check the nozzle needle tip for damage or corrosion.
If any of these conditions are present, replace the
nozzle assembly.

2. INSPECT NOZZLE ASSEMBLY

{a) Wash the nozzle in ¢lean diessl fuel,

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

{b} Tilt the nozzle body about 60 degrees and pull the
neadle out about one third of its length.

QOne third of
ng length

{c} When released, the needla should stick down into tha
/ body vent smoothly by its own weight.
(d} Repeat this test, rotating the needle slightly each time.
I# the neadle does not sink freely, replace the nozzle
assembly.
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EG-118

857

FUz

58T
DA
SST (A—P >\ 1
Dimension t
SST (B)
PR3

Dimension L1 1

—SST

P2331%
P13128

TDimansinn A

21539)

INJECTION NOZZLES ASSEMBLY AND ~
ADJUSTMENT

1.

{a}

(b)

(c)

(d)

(e)

(f)

ADJUST NEEDLE—LIFT AND PRE—LIFT

NOTICE: Nesdie—lift and pra—lift adjustment requires
graat precision, so whan doing this operation, maks sure
averything Is clean and that no forsign substances are
trapped.

Adjust needle—lift

Using SST, install the SST to the dial indicator so that
the protrusion shown in the illustration is 3.0 mm
(0.118 in.) or lass.

SST N9268—-17010

Using SST, set the dial indicator scale to 0 mm {0 in.)
on top of the SST or tha surface plate.

SS8T 0928817010

Using a micromaeter, measure dimension t of the SST
(A).
SST(A) 09268—17020
Using SST, place the nozzis assembly and SST (A) on
the SST (B) as shown in the illustration.
SST(A) 09268—17020

(B) 09268—17010

Using SST, set the SST above the nazzle, and measurs
dimension A.

5ST c9288~—17010

Dimenslon L1 =t — A

Ramove tha SST and neadle tip from the nozzle body,
SST 08268—17020
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@H Upward

1L

Dowrrward

85T

P23320
P233172
P33

|

W=

Dimansion L2

—SST

215392

Dimeangion L3

{9)

{h)

Place the tip packing and straight pins on the nozzla
body as shown in the illustration.
NOTICE: Positlon tha tip packing on top of the nozzle

body In tha direction shown in the illustration.

Using S5T, install SST holes to the straight pins. and
sat dial indicator scale to & mm (0 in.) on top of the
nozzle assambly.

SST 09268—-17010

Upward

Downward

o &

S5TA)

SST (8)

i} Using S5T, set the dial indicator abovea the SST or the
surface plate, and measure dimensian L2,
§ST 09268—17010

(j) Using a micrometar, maeasura dimension L3 of tha
adjusting shim.
Needle—lift = (L1 + L2) — L3
Noadle - lift: .23 — 0.28 mm (0.0091 — 0.0110 in.)
If tha needle — lift dimension is not as specified,
change the adjusting shim.
Adjusting shim thickness mm {In.):
1.804 (0.0748) 1.626 {0.0758) 1.850 (0 0788)
1.975 (0.0778} 2.000 {0.0787) -
HINT: If the shim is made thicker, the neadle—lift is
decreased.

B. Adjust pra—lift
(See steps (a) to {c) in step A)

(a) Using 33T, place the nozzle assembly. the adjusting

shim selacted step A and SST (A) on the SST (B) as
shown in the illustration.
SST(A) 09268~17020

(B) 0926817010
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(b) Using S5T, set the SST above the nozzle, and measure
dimension B.
S58T 09268—17010
1. Dimension of the SST (A) (See step {c) in step A)
Dimansion C =B — ¢

4
Dimension C1 1 Dimension B

——S5T
P27319
P23323
153
| {c) Using a micrometar, measura dimansion D of the tip
[EL'_ Dimension D g?ckln?. L4=D-—¢C
ﬁ.‘ imansian =
=t
g
N
7
Dimension
L4
Paa32e

(d} Using a micromster, measure dimension E and F of
the No.2 pressure spring seat.
Dimengion L5 = E — F
Pra—lift = L4 — LS
Pra—lift: 0.085 — 0.105 mm (0.00335 — 0.00413 in.)
If the pre—lift dimension is not as spacifiad, changs
thae adjusting No.2 pressure spring seat.
Adjusting spring sseat thicknass mm (in.):

Dimension E Dirmensicn F

> T
rd

paxes 309101217} 3.12 {0.1228}) 3.15 (0.1240)
3.18 (0.1252) 3.21 {0.1264} 3.24 (0.1276)
3.27 (0.1287) - -

HINT: If the shim is mada thicker, tha pra—lift is
decreased.
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/

23374

2.
{a)

{b)

(c)

{d)

(o)
(f)

CHECK NO.Z2 OPENING PRESSURE

Assamble thase parts:

{1} Nozzle holdar body

{2) No.1 pressure spring seat

{3) Adjusting shim

{4) No.2 prassure spring

{5) S5T

{6) Tip packing

{7) Straight pins

(8) Adjusting shim selected in step 1. A above

(9) Nozzle assembly

(10) Retaining nut

SST 09268-—17020

NOTICE: Do not assamble the No.1 prassurs spring, No.1
pressure pin and ad|usting shim for adjustment of the Na.
1 opaning prassurs,

HINT: Align the holes of the nozzie body, tip packing
and nozzle holder body.

Using a 14 mm deep socket wranch, torque the retain-
ing nut.

Torque: 30 N-m {300 kgf-cm, 22 ft-Ibf)

NOTICE: Over torquing could causs the nozzie deforma-
tion and the needle adheslon or other defacts.

Install the injection nozzle to the injection nozzie hand
tastar and bieed air from the union nut.

CAUTION: Do not place your finger over the nozzle injec-
tion hola.

Pump the tester handle a few times as fast as possibla
to discharge the carbon from the injection hole.

Pump the tester handle slowly and obsarve the pras-
sJre gauge.
Read the pressure gauge just as the injection pressure
begins to drop.
No.2 opening prassurs (Inspection pressura):
23.046 — 24,026 kpa (235 — 245 kyf/ecm®. 3.342 —
3,485 psi}
HINT: Proper nozzle operation can be detarminad by a
swishing seund.
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If the opening pressure is not as specified, disassem-
ble the nozzle and changea tha adjusting shim on the
tap of tha No.2 prassure spring.

Adjusting shim thickness mm (in.):

N
Y

Good
F670

(a}
(h)

(a)

()

Donated by Onur Azeri . cruisercult.com

0.700 (0.0278) 0.850 (0.0335) 1.000 {0 0324)

1.026 (0.0404) 1.150 (0.0453) 1.175 {0 0483)

1.275 {0.0502) 1.300 {0.0512) 1.425 {0 0561}

1.450 (0.0571) 1.575 (0.0820) 1.800 {0.0630}

1.725 (0.0679) 1.760 {0.0689) 1.900 {0 0748)

2050 {0.0B07) - -
HINT:

&  Varying the adjusting shim thickness by 0,025
mm (0.0010 in.) changes the injaction prassure
by about 470 kpa (3.8 kgf/cm® 54 psi).

&  Only one adjusting shitm should be used,

There should be no dripping after injection.

After checking the No.2 opaning pressure, disassem-

ble the nozzle.

ADJUST NO.1 OPENING PRESSURE

Assemble the nozzie holder body, adjusting shim for

adjustment of No.1 opening pressura, No.1 pressure

spring. No.1 pressure pin. adjusting shim. Nec.1 pres-

sure spring seat, adjusting shim selactaed in step 2

above, No.2 pressure spring. adjusting No.2 prassure

spring seat selected in step 1. B, tip packing, straight
pins, adjusting shim selected in step 1. A and nozzle
assembly, and finger tighten the rataining nut.

HINT:

#  Align the holes of the nozzle body, the distance
piece and the nozzle holdar body.

&  When the thickness of the originally used adjust-
ing shim is not known, use a shim 1.5 mm {0.69
in.) thick instaad,

Read the pressure gauge just as the injaction pressure

begins ta drop.

{See staps {b) to {f) in step 2 abova)

No.1 opening pressure:

17,652 — 18,633 kpa (180 — 190 kgt/om* 2,660 —
2,702 psi)

HINT: Proper nozz!e oparation can be determined by a

swishing sound.

If the opening pressure is not as specified, disassem-

ble the nozzle and changa the adjusting shim on the

top of the No.1 pressure spring.
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Adjusting shim thickness mm (in.):

P

(c)

0 825 {0 0325) 0 900 {0.0354) 0.975 (0 0384)
1.050 {0 0419) 1.125 [0 0443) 1.200 (0.0472)
1.275 (0.0502) 1.350 {0.0532) 1.425 (0.0561)
1.500 (0 0591) 1.575 1©.0620) 1.650 (0.0650]
1.725 (0.0878) 1.800 (0 0708} 1.875 (0.0738)
1.550 (0.0768) 2.000 [0 0787) 2.100 (0.0827)
2.175 (0 0B586) - -
HINT:

*  Varying the adjusting shim thickness by 0.025
mm {0.0010 in.) changes the injection pressure
by about 470 kpa (3.8 kgf/cm’, 54 psi).

®  Only one adjusting shim should ba used,

There should be no dripping after injaction,

{See step (g) in step 2 above)

INJECTION NOZZLES INSTALLATION

1.
@)
(b)
(c)

(d)

(a}
(b)
(c)

INSTALL INJECTION NOZZLES

Install a new O—ring to the injection nozzle.

Place B naw nozzla seats into the injection nozzle
holes of the cylindsr head.

Install the injection nozzles with the nozzle holder
clamp, washer and bolt 1¢ the ¢ylinder head.

Torque: 25 N.m (256 kgf.cm, 18 f-IbH

Inspect the valve clearance.

{See steps 2 to 4 in valve clearance inspection and
adjustment)

INSTALL NOZZLE HOLDER SEALS

Install the 8 new nozzle holder seals to the cylinder
head with your hand.

INSTALL INJECTION PIPES

Place the 2 intake manifold insulators on the intake
manifold.

Attach the 8 injection pipes to the injection nozzle and
injection pump.

Tighten the & union nuts to the injection pump.
Torque: 24.5 N-m (250 kgf-cm, 25 ft-Ibf)
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(d) Tighten the 6 union nuts to the injection nozzla.
Torgue: 24.5 N-m (250 kgf-cm, 25 fi.Ibf)

(8) Install tha 2 clamps with the 2 nuts.
Torque: B.4 N.m (B5 kgf-cm. 56 in.Ibf)

(f) Install the 2 clamps with the 4 nuts to the intake
manifold.
Torque: 6.4 N-m (65 kgf-cm, 56 in.-Ibf}
(g) Install the No.3 nozzle leakage pipe with the bolt.
Torque: 19.8 N-m {200 kgf-cm, 15 ft-1bf)
. INSTALL NO.1 NOZZLE LEAKAGE PIPE
(a) Install the 7 new gaskets. No.1 nozzle leakage pipe to

the cylinder head, injection nozzle with the 6 hollow

screw and nut.

Torque:
Hollow screw: 18 N-m (178 kgf.em, 13 in..lbf)
Nut; 18 N-m (186 kgf.cm. 14 f1.1bf)

NOTICE: Install the gasket (A} so that its connecting part
is betwean the pipe as shown in the illustration.

{b) Using S5T, apply tha S5T to the fuel return side of the
No.1 nozzle leakage pipe, and maintain 49 kPa {0.6
kgf/cm?, 7.1 psi) of prassure for 10 seconds to check
that there ara no feaks.

S8T 09992 -00241

{c) Connect the fuel return hose ta the No.1 nozzle leak-

age pipa.

. INSTALL ACCELERATOR LINK ASSEMBLY

(a) Install the accelerator link assembly with the 2 bolts
and nut,

Torgue: 18.6 N-my (200 kgf-cm, 14 In.-fbf}
(b) Connect the accelerator link to the injection pump.
poson (¢) w/o Australia M/T:;

]
No.1 Nozzle V

Leakage Pipe

Cylinder Head

Connect the throttle position sensor connector to the
bracket.

6. INSTALL CYLINDER HEAD COVER
{See step 10 in cylinder head installation in Engine
Maeachanical)

7. INSTALL INTAKE PIPE
{See step 1B or 19 in cylinder head installation in
Engine Mechanical)

8. START ENGINE AND CHECK FOR FUEL LEAKAGE
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INJECTION PUMP
COMPONENTS FOR REMOVAL AND

MNo.2 Carnshaft

Rt _-—:—-":;;:" ey
Vacuum Hose (w/ EGR § :T/fﬁ—— e

Vacuum Hose iw/ EGR System} % M-

INSTALLATION
w/o EGR Systam w/ EGR System
. ) EGR Valve Bracket
Intake e = 1 E" ~,
Pipe ) af
Vacuum ‘,1&;;)_3‘__. Gasket
Hose g I
Intake Pipe Assembly
Intake Heater o Gasker ]
~ . asKe . . "'\ : ~ \‘%‘ intake Plpe
e ) :\‘ : o ingulator
h - L 1
- [ \\4

e

- v - -

hd LY P ‘__ -

- + -

Clamp {w/ EGR System) — (";)L

Timing Bah Tengioner e '___—, - . _J \ !
> L -" ol .- Fl y
o ey -

Timing Pulley

No.2 Flangs

# Non-reusable part

Timing Belt

Gasket

% Insulator
= ge— Seal Washer

Soal Washer

P2
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Injection Pipe

-—b
—- i —_——

O

-]

E)

h~]

H
Clamp 7 :
i |'
I i
1 I
| i
1
: : Accelerator Link
! | Assembly
F 1
| ]
Intake Manitold Insulator : J
1
L}
I -
! =
] ,.
! @
t ]
Nc.3 Nozzle Leakage Pipe ; )
: L
I
1
I
i
|
]
I
1
]
]
i

1

2

Y,

Z /.;..

Throttle Position Sensor
Connector
{Except Australia M/T)

)

Y

)

[ SRy

1

Boost Compensator Hose
SICS Yacuum
Hose

= w/ BACS

1
Yy

LA

BACS Vacuum Hose
No.1 Cylinder 8lock Y-
insulator ) -
CIED
- Water Bypass Hose
# Non-reusable part ¢ O-Ring Injecticn Pump
T Panm0
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INJECTION PUMP REMOVAL

1. DRAIN ENGINE COOLANT
(See coolant replacement in Cooling System)

2. REMOVE TIMING BELT
(See steps 1 to 3 in timing belt removal in Engine
Mechanical)

3. REMOVE NO.2 CAMSHAFT TIMING PULLEY
{See step B In timing belt removal in Engine
Mechanical)

w/ EGR System

4. REMOVE INJECTION PIPES
{See steps 1, 3 and 5 in injection nozzle removal)
5. DISCONNECT WATER BYPASS HOSES FROM
THERMO WAX
6. DISCONNECT HOSES
Disconnect these hoses from the injection pump.
{1} SICS vacuum hose
{2) Boost compensator hose
{3) w/ BACS:
BACS vacuum hose

P12198

. REMOVE INJECTION PUMP

{a) Hold the crankshaft pulley. and remove the injection
purnp drive gear set nut,
NOTICE: Do not turn the crankshaft pulley. The valve
heads will hit against the piston top.

{b) Remove the O—ring from the injection pump drive

gear.

219577

{c}) Remove the 2 bolts holding the injection pump to the
injection pump stay,
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{d)

(e)

(f}

(g}
(h}

Bafora removing the injection pump, check if the
period linas ara aligned.

If mot, place naw rmatchmarks for reinstallation.
Ramaove the 2 nuts holding the injaction pump to the
timing gear case.

Using SST, remova the injaction pump.
S5T 09860—40010 (09957 —04010),
09950--50010 (09951 —-05010, 09952—05010,

0995305020, 09954 —05030)
NOTICE:

] Tightan the 2 bolts mors than 8 mm {0.31 in.).

. Set 35T 3o that it Is balancad.

* Do not hold or carry the injection pump by tha
adjusting levaer.

L] Do not put the Injaction pump at an angle more than
45" from the horizontal,

Remove the No.1 cylinder block insulatar.

Remove the O—ring from the injection pump.
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COMPONENTS FOR DISASSEMBLY AND

ASSEMBLY

Throttle Position Sansor
(Excapt Augiralia M/T)

SICS Adjusting Screw

Fual Intet
Hollow Screw

4 Non-reusable part
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No3 Fiywesght
Washer Bearing

Stoove
—— ?ﬁ)&— Plug

No.1 Flyweight
Washet

Bearing Fetainer Distribuive
Govemnor Gear £ o
Adjusting Washar Ring Haad Piug

& Gaskat

Governor Shaft
Diatributiva
Hsad Plug Bolt

Dalivery Valve

4 O-Ring

3

rgar Adusting Plungar Spring Shim

Plungar Spring
Spill Ring

Upper Piunger Plate
Fump Plunger P

P

<
3

94

A —— e e — —

Timer Sub-Piston
oy Y
Timer Innar Sgring [0)™
~ Roller and Washasr
Timer Outer Spring
Timer Shim
Timer Adjusting Screw
# Non-reusable part LH Twver Cover

3 Far
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PR

i
pzry
¢y
< (A)
.
5 mm Hexagon
Wrench
PZAT

{h m
5 mm Hexagon Wrench

BT

INJECTION PUMP DISASSEMBLY

1.
2'

3‘

4,
{a)

{t}

(b)

8.
{a)
{b}

(c}

{d)

(e)

MOUNT PUMP ASSEMBLY TO SST (STAND)

85T 09241-76022, 09245-54010

REMOVE SET KEY OF DRIVE PULLEY FROM DRIVE
SHAFT

w/ AJC:

REMOVE IDLE—UP ACTUATOR

REMOVE FUEL PIPES

Remova the cap nut, balts, fuel inlet pipe and 2 gas-
kats.

Remove the union bolt, No.2 nozzle leakage pipe and 2
gaskats.

REMOVE IDLE—UP LEVER

Remove tha idle—up lever link from the adjusting
laver.

Using a 5 mm hexagon wrench, remove the 3 bolts
and idle —up lever.

REMOVE THERMO WAX

Using a 5 mm hexagon wrench, temporality install the
bolt (A).

Using a screwdriver, turn the cold starting iever coun-
terciockwise.

Using a 5 mm hexagon wrench, remove the holt (B),

Put a metal plate (thickness of 5.0 — 8.0 mm (0.20 —
0.31 in.})) between the cold starting lever and thermo
wax plunger.

Using 2 5 mm hexagon wrench, remove the 2 bolts,
thermo wax and O —ring.
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5Emm
Haxagon
Wranch

F22ags

7.

(a}
(b)
(c}
(d)

(o)
(f}
(9)

10.

w/o0 Australia M/T:
REMOVE THROTTLE POSITION SENSOR AND
BRACKET ASSEMBLY

Using a 5 mm heaxagon wrench, remove the 3 bolts,
the throttle position sensor and bracket assembly,

REMOVE SICS ACTUATOR
Rarmove the SICS adjusting screw.
Remove the clip.

Disconnect the wire harnass,
Remove tha nuts and SICS actuator.,

Remove the lock plate,

Remova the maximum speed adjusting screw,

Using 2 B mm hexagen wrench, remove the 3 bolts
and SICS actuator bracket.

REMOVE NO.1 SICS LEVER
Remove the nut and No,1 SICS lever.

REMOVE CAP
Remove the cap and gasket.
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11. REMOVE FUEL CUT SOLENOID

(a) Disconnect the lead wire connector from the bracket.

(b) Disconnect the wire hamass from the wire clamp.

{c) Disconnect the dust cover from the fuel cut solenoid.

{d) Remove tha nut, load wire and dust cover,

() Remove the fuel cut solenoid, O—ring, spring, vaive,
strainer and wave washer.

12. REMOVE PICKUP SENSOR
(2 Remove the pickup sensor and O—ring.
(b) Disconnect the sensor lead wires from the connector.

13. REMOVE ADJUSTING LEVER
{a) Place the matchmarks on adjusting lever and shaft.
(b) Remove the nut, adjusting lever and return spring.

14. REMOVE GOVERNOR COVER
(a} Remove the idle speed adjusting screw.

(b} Using a 5 mm hexagon wrench, remove the 4 bolts,

Hexagon
Wrench

P28

Donated by Onur Azeri . cruisercult.com



ENGINE — FUEL SYSTEM

EG-131

Europe

Z15518

Australia

FU22a2

215619

5mm
Hexagon
Wrench

(c}

(d)

16.
(a)
{b)

B.
(a)

Europae:
Disconnact the adjusting levar shaft assembly from
the governor link, and remove the governor cover and
gasket,

Australia;

Disconnect the speed control spring from the spring
seat, and remove the spring seat, dampar spring.
speed control spring. the governor cover, adjusting
laver shaft assembly and gasket.

REMOVE GOVERNOR ADJUSTING LEVER SHAFT
FROM GOVERNOR COVER

Remova tha adjusting lever shaft assembly from the
governor cover.

Disassemble these parts:

{1} O-—ring

(2) Washer

DISASSEMBLE BOOST COMPENSATOR
Raemove lever control spring
Remove the bolt, gasket and lever control spring.

Remove boost compensator diaphragm
Using a 5 mm hexagon wrench, remove the 4 bolts.
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(4
i5x
Ui
- L= b )
@ 2)
B——m
Fusmsa
Pl

Hexagon
Wrench

(b)

(b)

D.
{a)

{b)

Remove these parts:

{1} Diaphragm cover

{2} Diaphragm assembly

{3) Spring

{4} Boost compensator shim

Remove the nut, and disassemble these parts:
{1} 2 spring seats

{2} Diaphragm

{3} Push rod

Remove guide bushing

Removae control lever
Using a 4 mm haxagon wranch, reamove the 2 bolts
and gaskets.

Using a small screwdriver, push out the support pin
and remove the control lever.
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{c} Using needle nose pliers. remove the connecting pin.
NOTICE: Be careful not to damage the connecting pin.

Tape the tip of tha pliers.

'EG”

e

E. Remove No.2 SICS lever

{a) Remove the No.2 SICS lever, O—ring and washer
assambly from the governor cover.

{b) Disassemble thesa parts from tha No.2 SICS lever, O
—ring and washer assembly.
{1) O—ring
{2) Washer

F. Remove overflow screw

(a) w/o BACS:
Ramove the rubber cap and overflow screw.

(b) w/ BACS;
Ramove the overflow secrew and gasket.

G. Remove full load set screw

17. CHECK FLYWEIGHT HOLDER THRUST
CLEARANCE
{See step 16 in injection pump assembly)
Thrust claarance:

0.16 — 0.35 mm (00069 — 0.0138 in.)

18. REMOVE GOVERNOR SHAFT AND FLYWEIGHT
HOLDER

{a) Remove the gowvernor shaft lock nut by turning it
clockwise,
NOTICE: The governor shaft and lock nut have LH
threads.

{b) Using a 6 mm hexagon wrench, removea the governor
shaft. O —ring clockwise and remove these parts:
(1) Flyweight holder assembly
{2) No.1 flyweight washer
(3) Governar gear adjusting washear
HINT: Ba careful not to drop the 2 washers into the
pump housing,
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5 mm
™ Hexagon
Wrench

{2)

& (3<%
S-S

{5

(e)

19.

(a)
{b)

20.

21.

(a)

(b)

Remove these parts from the flyweight holder:
{1} Governor sleeve

{(2) No.2 flyweight washer

(3) 4 flyweights

REMOVE INJECTION PUMP STAY AND FUEL PIPE
BRACKET

Using 8 5 mm hexagon wrench, remove the 4 bolts
and injection pump stay.

Remove the bolt and fuel pipe brackset.

REMOVE DISTRIBUTIVE HEAD PLUG

Using SST, remove the distributive head plug and Q—
ring.

SST 092680—-54012 (09262 —54010)

REMOVE DISTRIBUTIVE HEAD
Using a 5 mm hexagon wrench, remove the 4 bolts
and wire clip.

Remove the distributive head and these parts;
{1) 2 lever support springs

{2} 2 plunger spring guides

{3} 2 plunger spring shims

(4) 2 upper spring seats

{5) 2 plunger springs
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22. REMOVE PUMP PLUNGER

e
m—@ Using SST, remove the pump plunger and plunger
12) adjusting shim together with these parts:
B—e (I] Spill ring
4—= (2) Lower spring seat
Flunger {3) Upper plunger plate

{4) Lowar plunger plate
SS5T 08260—-54012 (09269 —-58403D)
830 NOTICE: Do not touch the sliding surfaces of the pump

shim—a __J
P1%BES

plunger with your hand.

23. REMOVE GOVERNOR LINK
Using 55T, remove the 2 support bolts, gaskets and
govarnor link.
SST 09260—54012 {09269 —54040)

P56

24. REMOVE FACE CAMPLATE AND COUPLING
Ramova the face camplate and coupling.

Pe¥i14

25. REMOVE ROLLER RING AND DRIVE SHAFT
(a) Remove the timer clip and stapper pin.

(b) Push the slide pin toward inside.

P12168
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(c)

(d)

(e)

{f)

Wrench

(a)

Push the drive shaft, and remove the roller ring. 4
rollere and shims assembly,

NOTICE:

o  Ba carsful not to drop the rollers.

. Do not alter the position or assembly of the rollers.

Using vernier calipers, measure the protrusion of the
coupling spring.
Protrusion:

1.0 — 1.4 mm (0.03937 — 0.06612 in.)
If the protrusion is not as spacified, replace the cou-
pling spring.
NOTICE: Do not remove the coupling spring unisss neces-
sary. If you remove the coupling spring. replace it with a
new gne.

Remove the drive shaft. governor drive gear, 2 joint
rubbers assembly. set key and drive shaft washaer.

Remove the drive gear and 2 joint rubbers from the
drive shaft assambly.

26. REMOVE TIMER

Using a 5 mm hexagon wrench, remove the 4 bolts.
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n

{3

2}

4}

5 mm
Hexagon
Wrench

F11578

(b)

(c)
(d)

{e)

27.
{a)
(b}
(c)

28.

29.

Remove these parts:

(1} LH timer cover, timer adjusting screw and nut
assembly

(2) O-ring

(3) Shim

{4) Outer spring

{5) Inner spring

{6) RH timer covser

{7) O-—ring

{8) Piston

(9) Sub-—pisten

Remove the nut from the LH timer cover.

Using a 5 mm hexagon wrench, remove the timer

adjusting screw.

Remove the O—ring from the timer adjusting ring.

REMOVE FUEL FEED PUMP

Ramove the 2 screws.

Using a piece of wire, remove the feed pump cover.
Remove the feed pump rotor, 4 blades and liner.
NOTICE:

» Be caraful not to intarchange the blade positions.
] Be careful not to damage the pump body.

REMOVE REGULATOR VALVE
Using SST, rermove the regulator valve and 2 O—rings.
SST 09260—54012 (09262—54020)

REMOVE FUEL INLET HOLLOW SCREW
Remove the holtow screw and gasket.
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1.
(a)

(b)

{b)

(c)

(d)

Deviation

INJECTION PUMP COMPONENTS
INSPECTION

INSPECT DELIVERY VALVES
Attach tha nozzle tester to the delivaery valve holder of
the pipe you wish to measura.
Use the nozzle tester to check the valve opening
proéssure of the delivary valve,
Stendard valve opening pressure:

7.350 -~ B,330 kPa

(76 — 85 kgf/cm’, 1,087 — 1,200 pal}
If the vaive opening pressure of the delivery valve is
not within specification, replace the delivery valve
assembly.
SST 09260—54012 {09269 -54020)
Torque: 59 N-m (600 kgf-cm, 43 f1-Ibf)
NOTICE: Do not loss the stesl ball when doing an over-
haul.

INSPECT PUMP PLUNGER, SPILL RING AND
DISTRIBUTIVE HEAD

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

When relaased. the plunger should sink down smooth-
ly into the spill ring (distributive head) by its own
weight.

Rotate the plunger and repeat the test at various
positions.

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

Insert the governar link ball pin into the spill ring and
check that it moves smoothly without any play.

INSPECT PLUNGER SPRINGS FOR DEVIATION
Using a steal square, check the deviation of the plung-
er springs.
Maximum daviation:

2.0 mm (0.078 In.)
If deviation is greater than maximum, replace the
Springs.
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0801

4.

(a)
(b)

8.
(a)

INSPECT SPRING LENGTH
Using vernier calipars, measure tha free langth of
each spring.
Spring frea langth:
Delivary valve spring
12.86 mm (0.488 in.)
Plunger spring
3400 mm (1.342 in.)
Boost compansator spring
189.4 mm (0.764 in.)
If the free langth is not as specified, replace the spring
(s).
INSPECT ROLLER RING AND ROLLERS
Using a dial indicator, measure the roller height.
Maximum roller helght 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 SOLENQID
Connact the solenoid valve body and terminal to the
battery terminals.
You should feel the click from the solenoid valve when
the battery power is connected and discennected.
If the solencid valve is not operating properly, replace
ir.

INSPECT PICKUP SENSOR
Using an chmmeter, measure the resistance betwaen
the terminals.
Rasistancs:
850 - 970 O
K resistance is not as spacifiad, replace the sensor,

IF NECESSARY, REPLACE OIL SEAL
Using a wrench, pry out the oil seal.
NOTICE: Ba carsful not to damags to ths pump body.
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22 mm Socket : {b) Apply MP grease to the lip of a new oil seal.
Wirench o = {e} Using a 22 mm socket wranch, tap in the oil seal until
S its surface is flush with the pump housing.

%Y

TR —i

INJECTION PUMP ASSEMBLY

1. INSTALL FUEL INLET HOLLOW SCREW

Install a new gasket and the hollow screw.
Torqus: 37 K-m (375 kgf-cm, 27 ft-1bf)

2. INSTALL REGULATOR VALVE
{a) Install 2 new O—rings to the regulater valve.
(b) Using SST, install tha ragulator valve,

SST 09260—54012 (09262 —-54020)

Torque: 8.8 N-m (80 kgf-cm, 78 in..Ibf)

3. INSTALL FUEL FEED PUMP

(a) Install the linsr, rotor and 4 blades.

{b) Check that the liner and blades are facing in tha
correct dirsction, as shown.

(c} Chack that the blades move smoothly.

(d) Align the fuel outlet holes of tha cover and liner.

(e} Install the pump cover with the 2 screws.
Torque: 3.0 N-m {31 kgf-cm. 27 in..Ibf}

(fi Chack that the rotor moves smoothly.
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Joint Rubber

Drive Gear

P70

4.
(a)

(b)

(c)

(d}

(8)

(a)
(b)
(e}

INSTALL DRIVE SHAFT

Install the drive gear on the drive shaft assembly as
shown.

Install 2 new joint rubbers into the drive gear.

Position the key groove cof the feed pump rotor
upward,

Install the drive shaft washer and set key an the drive
shaft and insert the drive shaft assembly into the
pump housing.

Chack that the drive shaft turns without catching,

INSTALL TIMER PISTON

Apply grease to the timer piston.

Install the sub—piston into the timer piston.
Insert tha timear piston into the pump housing.

Donated by Onur Azeri . cruisercult.com




W4

EG-142

ENGINE — FUEL SYSTEM

M1

5 mm
Hexagon
Wrench

P1IEM

8.
(a)

(b)
{c)

{d)

(e)

7.

(a)

{c)

INSTALL ROLLER RING

Install the slide pin. 4 rollers and 4 washers on the
roller ring.

Check that the roller is facing the flat surface of the
washer.

Install the roller ring into the pump housing.

Carefully install the slide pin into the sub— piston.

Install the stopper pin and clip.

INSTALL TIMER SPRING

Install a new O—ring to the timer adjusting screw.
{b) Using a § mm hexagon wrench. install tha timer ad-
justing screw to the LH timer cover and tamporarily
install the nut.

Install these parts:

(1)
(2)
3)
(4)
(5)
(&)
(7

New O—ring

RH timer covar

Innear spring

Quter spring

Shim

New O—ring

LH timar cover, timar adjusting screw and nut
assambly
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{d)
5 mm
Hexagon
Wranch
8.
(a)
(b}
(c}
Hexagon
Wrench
g.
(a)
(b)
(c)

Using a 5 mm hexagon wrench, install the 4 bolts,
Torgus: B.36 N-m {BE kgf-cm, 74 in.-Ibf)

PRESET TIMER ADJUSTING SCREW
Using varnier calipars, measure the protrusion of tha

adjusting screw from the timer cover.
Protrusion:

7.6 — 8.0 mm (0.285 — 0.315 in.)

Using a 5 mm haxagon wrench, adjust the protrusion
of the adjusting screw from the timer cover.

Tighten the nut.

Torque: 14.2 N-m (145 kgf-cm, 11 ft-Ib{f)

ADJUST PLUNGER SPRING SHIM

Install these parts 1o the distributive head:

(1) 2 plunger spring guides

(2) 2 upper spring seats

(3) 2 plunger springs

(4) Lower spring seat

{5) Upper plunger plata

(6) Lower plunger plate

(7) Pump plunger

HINT: Do not assemble the plunger spring shims at
this time.

Using verniar calipers, measura clearance A indicated
in the illustration.

Determina the plunger spring shim size by using these
farmula and chart,

MNew plunger spring shim thickness = 7.0 — A

A ... Measured plungar position

Donated by Onur Azeri . cruisercult.com




ENGINE — FUEL SYSTEM
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(a)
(b)

(a)

(b)

(a)

10.

12.

13.

Plunger spring shim selsction chart: mam (in.}
Measured clesrance Shim thickness
Mors than B.5 (0.258) 05 (0.02¢)

62 — 6.4 (0.248 — 0.252) 0.8 10.031}

80 — 6.} {0.236 — 0.240) 1.0 {0.039}

E8 — 5810228 — 0.232) 1.2 (0.047)

55 — 5.7 {0.217 — 0.224} 1.5 {0 059)

52 - 5410205 — 0.213) 1.8 (0.071)
Less than 5.0 (0.197) 2.0{0.079)

HINT:

®  For a measuremant between listed sizes, usa the
next larger size. For example, if thickness is 1.1
mm (0.043 in.) by calculation, use a 1.2 mm
{0.047 in.) shim.

¢  Select 2 shims which have the same thickness.

INSTALL COUPLING

Install the coupling.

INSTALL FACE CAMPLATE

Face the drive shaft with the key groove facing
upward.,

Install the camplate with the camplate pin facing the
govarnor covar side.

INSTALL GOVERNOR LINK

Using SST, install the governer link with 2 new gas-
kets and the 2 support boits.

Torque: 14 N-m {140 kgf-cm, 10 ft-1bf)

S5T 09260-54012 (09269 —54040)

Chack that the governor link moves smoothly.

INSTALL PUMP PLUNGER

Placs the previously used plunger adjusting shim on
the center of the camplate.

NOTICE: Do not apply greass to the shim.
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(b} Install these parts to the pump plunger:
(1) Lowaer plunger plate
{2) Upper plunger plate
{3) Lower spring seat
{4) Spill ring
HINT: Faca tha spill ring with the hole facing the lower
spring seat.

(c) Align the pin groove of the plungsar with the pin of the
face camplate.

{d) Align the ball pin of tha governor link with the pin hole
af the spill ring.

{e) Using SST. install the pump plunger and 2 plunger
springs.
S§ST 09260—54012 (09269 —54030)

Ball

Pin
Pin
Groogve

14. INSTALL DISTRIBUTIVE HEAD
{a) Apply grease to these parts and install them to the
distributive head:
(1) 2 plunger spring guides
(2) 2 new selected plunger spring shims
{3) 2 upper spring seats
(4) 2 levar support springs
(b) New Q-—ring

FLUO21D FUO211 31T

{b) Install the distributive head.
NOTICE: Be caraful not to damagea tha pump plunger.

{c] Using a 5 mm hexagon wranch, install the 4 bolts and

wira clip.
Hexagon Torque: 12 N-m {120 kgf-cm, 8 #t.lbf)
Wranch HINT: Use the boit which is 45 mm (1.77 in.) in length.
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FU2825

5 mm

Hexagon f\ {
Wrench L& i Q

15. INSTALL GOVERNOR SHAFT AND FLYWEIGHT

(a)

{b)

HOLDER

Install these parts to the flyweight holder:
(1) 4 flyweight

(2} Ne.2 flyweight washer

{(3) Governor sleeve

HINT: Replaca the 4 flyweights as a set,

Install a new O—ring to the governor shaft.

(¢} Place the flywaight holder assembly (1) in position,
and install the governor gear adjusting washer (2) and
No. 1 flyweaight washer (3} betwean the flywaight
holder and pump housing.

{d} Install the governor shaft through the governor gear
adjusting washer, No. 1 flyweight washer and fly-
waeight holder assembly.

(e} Using a 5 mm hexagon wrench, turn the governor
shaft counterclockwise.

16. CHECK FLYWEIGHT HOLDER THRUST
CLEARANCE
Using a thickness gauge. measure the thrust clear-
ance between the housing pin and flywseight halder.
Thrust clearance:

0.15 — 0.35 mm (0.0059 — 0.0138 in.)
if the thrust clearance is not as specified, adjust with
a governor gear adjusting washer,
Governor gear adjusting washar thickness:
1.05 mm (0.0413 1n)) 1.25 mm {0.0492 in.) 1.45 mm {0.0571 in.)

1.85 mm (0.0850 in.} 1.85 mm {0.0728 in.) -

5 mm
Haxagon
Wranch

FHSED

17.

(a)

(b)

ADJUST PROTRUSION OF GOVERNOR SHAFT
Using vernier calipers, measure tha protrusion of the
govarnor shaft,
Protrusion:

0.5 — 2.0 mm (0.020 — 0.079 In.)
If the protrusion is not as spacified, adjust by turning
the governor shaft.

Using a 5 mm hexagon wrench, install and tighten the
nut while holding the governor shaft with a 5 mm
hexagon wrench,

Torque: 27 N-m (275 kgf-cm, 20 t-Ibf}
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18. ASSEMBLE BOOST COMPENSATOR
A. Install overflow screw
{a) w/ BACS:
Install the overflow screw with a new gasket.
Torque: 24.55 N-m (250 kgf-cm, 18 ft-Ihf)
() w/o BACS:
Install the overflow screw.
Torque: 24.85 N-m (250 kgf-cm, 18 #t-Ibf)
paror {c) w/o BACS:
Install the rubber cap facing the arrow downward.
B. Instali No.2 SICS lever
{a) Assemble thase parts to the No.2 SICS lever.
{1] Washer
(2) New QO—ring
{b) Install tha No.2 SICS laver, washer and O—ring as-
sembly to the governor cover.

&% B

w/o BACS

P23523
115418

C. Install control lever
{a] Insert the connecting pin into the governor cover.

(b} Using a small serewdriver, install the control lever
with the support pin.

(&) Using a2 4 mm haxagon wrench. install 2 new gaskets
and the 2 bolts,
Torque: 6.85 N-m {70 kgf.cm, &1 in.-lbf)

Hexagon
Wrench

Fa 2
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Europs

Australia

FU1292

15519

19-

(a)

(b}

20.

(a)

(b}

(4]

(d}

{e)

(f

(g}

INSTALL ADJUSTING LEVER SHAFT TO
GOVERNCR SHAFT

[nstall these parts to the adjusting lever shaft,

{1} Washer

(2) New O-—ring

Install the adjusting lever shaft, washer and O—ring
assambly to the governor cover.

INSTALL GOVERNOR COVER

Europe:

Install a new gasket to the groove of the governor
cover,

Europs:

Connect the adjusting lever shaft to the governor link
and twist tha shaft lightly.

Australia:

Install the spead control spring to the adjusting shaft.
Australia;

Instalt a new gasket to the groove of the governor
cover.

Australia:

Install the damper spring and spring seat, and connect
the speed control spring to the spring seat.

Using a 5 mm hexagon wrench, install the governor
cover with the 4 bolts.
Torque: 8.3 N.m (85 kgf-cm, 74 In.-1bf)

HINT: Use the belt which is 35 mm (1.38 in.) length.

Install the idle speed adjusting screw and lock nut.
Torque: 8.9 N-m (70 kgf-em. 81 in..Ibf)
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21.
(a)
(b)
(c)

(d)

22,
()
{b)

23,
(a)
{b)

(e}
(d)

(e}

(f)

(g)
(h)

INSTALL ADJUSTING LEVER

Place tha return spring on the governor cover.

Heack the return spring to the adjusting lever, and turn
and place the adjusting lever on the governor shaft.
Align the lines of the adjusting lever shaft and adjust-
ing lever.

Install the nut.

Torque: 8.35 N-m (B85 kgf-cm. 74 in..Ibf)

INSTALL PICKUP SENSOR

Connect tha sensor lead wiras to the connactor.
Install a new O—ring and pickup sensor.
Torque: 22.1 N-m {225 kgf-cm, 16 f1.lbf)

ADJUST PLUNGER PRE—STROKE

Using SST. install SST to the fusl cut solancid installa-

tion screw section.

88T 09276—17010

Set the dial indicator so that the tip of the dial indica-

tor push rod touches the upper surface of the plunger.

Install the sat nut to the drive shaft,

Rotate the drive shaft, set the plunger to BDC and set

the scale on the dial indicatar to O mm (0 in.).

Apply a few drops of light oil (diess! fuel) to the top

surface of the plunger, and when 49 kpa (0.1 kgf/cm?,

1.4 psi) of airis applied to SST, bubbles appear on the

upper surface of the plunger.

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: 0.48 — 0.52 mm ({0.0188 — 0.0205 in.)

If the pre—stroke is not as specified, replace the

plunger adjusting shim under the plunger with a dif-

ferant sized shim.

HINT:

& Shims are available in 131 sized in increments
0.01 mm (0.004 in.), from 1.90 mm (0.0748in.) to
3.20 mm (0.1280 in.).

¢ |f the shim is made thicker, the pra—stroke is
decreasad,

Remove the SST from the fuel cut solencid installation

screw section.

Remove the set nut from the drive shaft.
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(i)

24,
(a)
(b)

25.

(a)

After completing the pre—stroke adjustment, chack
that dimension B is within the specifications,
Dimangion B: 3.4 — 3.6 mm (0.134 — 0.142 in.)

If dimension B is not within the specification, replace
the distributor head.

INSTALL DISTRIBUTIVE HEAD PLUG
jnstall a new O—ring to the head plug.
Using SST, install the head plug.

SST 09260—-54012 (09262 —-54010)
Torque: 88 N-m {800 kgf-cm, B85 #t-1bf)

ASSEMBLE BOOST COMPENSATOR
Install guide bushing
Install and adjust the guide bushing to the dimension
"A" ag shown in tha illustration.
Dimension “A":
Europs 17.3 — 17.4 mm (0.681 — 0.685 in.)
Australia 18.8 — 19.0 mm (0.744 — 0.748 In.)

Install boost compansator diaphragm

Adjust boost compansator shim.

&  Place the shim on the guide bushing.

®  Using vernier calipers, measurse the dimension "B
as shown in the illustration.

Dimension "B";
Eurcps 3.6 — 3.8 mm {0.142 — 0.160 In.)
Australlsa 3.1 — 3.3 mm [0.122 — 0.130 in.)

If the dimension is not within specification, select and

instafl the corract shim,

HMINT: Shim ara available in sized in incremants 0.2

mm {0.008 in.), from 1.1 mm (0.043 in)} to 3.3 mm

(0.130 in.).
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{b) Assemble these parts with tha nut.
Torqua: 7.35 N-m (7B kgf-cm, 85 in.lbf)

@ {1} Push rod
—(2) {2) Diaphragm
[ (3) 2 spring seats

E———m

FUIDA 205906

{c¢) Adjust tha installation direction of boost compensator
diaphragm assembily.

® [nstall the shim and diaphragm assembly.

HINT: Do not assembie the spring.

s Using vernier calipars, while pushing on the dia-
phragm assembly dimension “X" with vernier cal-
ipers as shown.

Dimeansion “X":

w/ BACS: B.8 — 9.0 mm (0.346 — 0.354 in.)
w/o BACS: 8.5 — B.7 mm (0.335 — 0.343 in.}
HINT: Measure at the canter of the hole.
* Place matchmarks on the diaphragm assembly
"y h_ and governor cover.
Shim ® Hemovse the diaphragm assembly.

Matchmarks

FUZris

87200 21550

(d) Insert 1.6 — 2.6 cc {0.09 — 0.18 cu in.) of engine oil
16-25 ﬁ into the bushing hole.

FLRE06
{a) Install these parts to the governor cover.
(1) Boost compensator shim
(2) Spring
(3) Diaphragm assembly
Matchmarks (4) Diaphragm cover
FlJ2848
ZIAET
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5mm
Hexagon
Wrench

()

28.

27.
(a)
(b)

(e}

(d)

(o)

(M
28.

29.
(a)
(b)

Using a 5 mm hexagon wrench, install the diaphragm
cover with the 4 bolts.
Torque: 7.35 N.m (75 kgf.cm, 85 in..Ibf}

Install laver control spring

Install the lever control spring with a new gasket and
the bolt.

Torque: 11.3 N-m {115 kgf-cm, 8 f1-Ibf)

INSTALL INJECTION PUMP STAY

Torque: 8.35 N-m (85 kgf-cm, 74 In..dbf)

INSTALL FUEL CUT SOLENOCID

Install a new O —ring on the fual cut solencid.

Install the wave washer, strainer. valve, spring and
fuel cut solancid.

Torque: 22 N-m (225 kgf-cm, 18 ft.1bf)

Install the lead wire to the fuel cut solenocid with the
nut.

Torque: 1.7 N-m (17 kgf-em, 15 in..Ibf}

Install the dust cover to the fusl cut solenoid,

Install the wire harness to the wire clip.

Install the lead wire connector to the bracket.
INSTALL CAP

Install a naw gasket and the cap.

Torque: 11 N-m (115 kgf.cm, 8 1t-Ibf)

INSTALL NO.1 SICS LEVER

Align the lines of the levers.

Install the nut,

Torque: 6.9 N-m (70 kgf-cm, 81 In.-Ibf)
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5mm
Haxagon
Wranch

PZIm?
P26
P2EHT
/)5
7 {A)
¢,
5 mwn Hexagon
Wranch
Py
5 mm Hexagon Wrench p—

ao
(a)

(b}
(c)

{d)

(o)

. INSTALL SICS ACTUATOR
Using a 5 mm hexagon wrench, install the SICS ac-
tuator bracket with the 3 boits.
Torque: 9.3 N-m (05 kgf-cm. B2 in..Ibf)
Install the maximum spesd adjusting screw.
Install the lock plate to the maximum speed adjusting
sCrew.

Install the SICS actuator with a nut.

Torque: 8.35 N-m (85 kgf-cm, B3 in..Ibf)

NOTICE: Install 2 actuator adjusting washers on the side
with the nut,

install the clip.

{f) Install the SICS adjusting screw.
Torqua: 8.8 N-m (70 kgf-cm, 81 in.Ibf)

{g) Connect tha wire harness.

31. INSTALL THERMO WAX

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

(b} Put a metal plate {thickness of 5.0 ~ 8.0 mm (0.20 —
0.31 in.)) betwesn the cold starting laver and thermo
wax plunger.

{c} Install a new O—ring to the pump body.

(d} Using & 5 mm haxagon wrench, temporality install the
thermo wax with the 2 bolts.

{8) Using a scrawdriver, turn the celd starting lever coun-
terclockwise.

ify Using a 5 mm hexagon wrench, install the boit (B),and
ramoval the bolt {A).

Torque: 8.35 N-m (B85 kgf.cm, 74 in..Ibf)

{g) Using a 5 mm haxagon wrench, tighten the bolt.
Torque: 8.35 N-m {85 kgf-cm, 74 in.-ibf)

32. INSTALL IDLE—UP LEVER
Using 8 5 mm hexagon wrench, install the idle—up
lever with the 3 boits.

Torque:
Short bolt: 8.35 N-m (85 kgf-cm, 74 in.-Ibf)
Long bolt: 11.75 N-m (120 kgf.cm, 9 ft-Ibf)
33. REMOVE INJECTION PUMP FROM SST (STAND)

SST 09241-76022, 0924554010
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34. PERFORM AIR TIGHT TEST

(a) w/ BACS:
Install a bolt and gasket to the overflow port.

(b) w/o BACS:
Install a bolt to the overflow port.

(c) Install the plug to each port of the boost compensator
and SICS actuator.

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

(d) Apply 49 kPa (0.5 kgf/cm?® 7 psi) of pressure and
confirm that there are no leaks.

(e) Next check that there are no leaks with 490 kPa (5.0
kgf/cm?, 71 psi) of pressure applied.

35. INSTALL SET KEY OF INJECTION PUMP DRIVE
PULLEY ON DRIVE SHAFT

INJECTION PUMP ADJUSTMENT

1. PRE—TEST CHECK AND PREPARATION
(a) The specifications for test nozzle and nozzle holders
are as follows.
Test nozzle:
DN12SD12 (NIPPONDENSO)
Test nozzle opening pressure:
14,220 — 15.200 kPa
(145 — 155 kgf/em?, 2,062 — 2,205 psi)
(b) Check the accuracy of the tachometer.

S Allowable error:
‘ “ ; T @ * 40 rpm
\ | ! m (c)

i
R,

i

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.

NOTICE:To prevent vibration or dislocation of the injec-
tion pump, fix in place the distributive head of the injec-
tion pump.

(e) Install an injection pipe with these specifications.
Outer diameter:

6.0 mm (0.236 in.)
Inner diameter:
2.0 mm (0.079 in.)
% Length:
Sl 840 mm (33.07 in.)

= ) Minimum bending radius:

25 mm (0.98 in.) or more
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(f Ramove the fuel inlet haollow screw.
(g) Connact the fuel inlet pipe with an adapter.
(h) Install an overflow hose with 2 gaskets and union bolt.
HINT: Always use the cverflow scraw installed on the
pump to be adjusted.
e (i) Using a 5 mm hexagon wrench, remove the 2 bolts
and RH timer cover.
Maasuring (i) [Install the inner pressure gauge with the timer meas-
uring devics.
Part No. 95095—10231 and 95095~ 10480
Air Bleod {NIPPONDENSQ)
HINT: Blead the air by the air bleed screw.
(k} Connect SST (turbocharger pressure gauge) to the
Hexagon Wranch I boost compensator.
SS8T 09992—00241
Turbocharger Inner Fusl
Pressure Gauge Pressura Pressura
{SST) Gauge Gauge
Nozzle @ @
l]l-l l‘l'l— Ill- Adjusting Valve
F pi||c(|{e d
r- [p—_—— | L-—--ﬁbd'-\ ------

Fuel Fiter

[ Measuring
Cylinder
)l

Fual Feed
Pump

t-.{.,..- -j

Fuel Tank

P73521
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Solenoid

T

L1506

FUZT42

- 215267

o

{m)

(n)

(o)

{p)

Apply about 8 volts of DC power to the fusl cut

solenoid.

NOTICE:

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

s  When connecting the battery cable. connect the
solanold side first.

The pressure for feading fuel to the injection pump

should be 20 kPa (0.2 kgf/cm’. 2.8 psi). The fuel

temperature for pump testing should be 40 — 45°C

(104 — 113°F).

Install an angle gauge to the stand and set it to the

adjusting laver.

Part No. 85085—10380 {Stand w/ angle gaugs)

Secure the adjusting lever fully on the maximum

speed side.

Check the installation direction of tha camplate as

follows:

¢ Disconnect the injection pipe from the position
marksd "C" on tha distributive head.

e LUsing 55T, remova tha delivery valve holder as-
sembly and gasket.

SST 09260—-54012 {09269—54020}

& Check that fusl is flowing out when the mark is in
the position shown in the illustration.

If not, it is improperly assembled,

& Disassembls and change the camplate pasition
180° in the opposite direction.

HINT: At this time. disconnect the fuel cut solenoid

wira harness.

¢  Using S8T, install a new gasket and the dalivery
valve holder assembly.

S5T 09280—-54012 (09269 —-54020)

Torque: 50 N-m {600 kgf-cm, 43 ft-lbf)

® Connect the injaction pipa.
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FUI716

(a)
{r)

Blead tha air from the injaction pipes.
Measure the injection volume.

Pumgp No. of maasuring Each injection volume
rpm strokes oo {ew in.)
1482 — 18.52
1,080 200
0.91 — 1.01)

Fupsae FU2703

iz th g

(s)

{a)
{b)
{e)
(d)

(e)

Race the injection pump for b minutes at 1,200 rpm.
NOTICE: Check that there is no fuel leakage or abnarmal
noise.

HINT:

¢ Measure the volume of each injection cylinder
with a measuring cylinder.

e  Before measuring the injectien volumae, first hold
the cylinder tilted for at least 30 seconds to
discard all the fuael.

PRE—SET FULL LOAD INJECTION VOLUME

Set the adjusting lavar to maximum position.

Apply 67.2 kPa (503.7 mmHg, 19.83 in.Hg) of vacuum

to the SICS actuator,

w/o BACS:

Apply 79 kPa {0.81 kgf/em?, 11,5 psi) of pressure to

the boost compensator.

w/ BACS:

Apply 121.9 kPa (1.24 kgf/cm?®, 17.7 psi) of pressure

to the boost compansator,

Mpeasure the injection volume.

Purnp No. of measuring Each injection volume
pm strokes ¢c (cuin)
1492 — 1852
1.080 200
c81 —1401)

{f

Remove tha collar sea! as follows;

®  Hold the full load set screw, and releasa the collar
seal from the spat weld by turning the lock nut
counterclockwise by 90° or more.

* Using a screwdriver, pry out the collar seal.
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1
5 mm Hexagon

Wranch
FU2932 FUOZ43

24119

(@)

Adjust by tuming 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.

Maximum Speed Adjusting Screw

P27

Donated by Onur Azeri .

3. w/o0BACS:
PRE—SETTING OF LOAD SENSING TIMER
Using a 5 mm hexagon wrench. adjust the protrusion
of the governor shaft.
Protrusion:
05 — 2.0 mm (0.020 — 0.079 in.}
4, PRE—-SET MAXIMUM SPEED
{a) Set the adjusting laver to maximum position.
{b) Apply 67.2 kPa (503.7 mmHg, 19.83 in.Hg) of vacuum
to tha SICS actuator.
{c} w/o BACS:
Apply 79 kPa {(0.81 kgf/cm? 11.5 psi) of pressura to
the boost compensator.
(d) w/ BACS:
Apply 121.9 kPa (1.24 kgf/em?, 17.7 psi} of prassure
to the boost compensator.
{e) Measure the injection volume,
Pump No. of measurng Each injection voluma
pm gtrokesx oo {eu m}
2,200 200 40-8.0{024—-037)
{f} Remova the lock plate.
{g} Adjust the injection voluma with the maximum speed
adjusting screw.
8. ADJUST PUMP INNER PRESSURE
(a} Measure the pump inner pressure at the below listed

rpm,

Pump Inner pressure

pm kPa (kgt/em?, psi)

1.080 402.1 — 4809 (4.1 — 4.7, 58.2 — 66.8)

1,800 8136 — B8728{8.3 — 89,1183 — 126.8)

cruisercult.com
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{B) If the pressure is low, adjust by lightly tapping the
regulator valve piston while watching the pressure

{ gauge.

HINT: If the pressure is too high or if the regulater

valve was tapped in tco far, the regulator valve must

be replacad,

FUO24d  FLIO24S 2RIy

8. CHECK OVERFLOW VOLUME
Measure the overflow volume at the balow listed rpm.

Pump Cvarflow volums
rpm ec/min. [eu in./min.)
1,800 1,282 — 1.542 (V8.6 — 118.,8)

HINT: Always use the ovarfiow screw installed on the
pump to be adjusted.

7. RELEASE COLD STARTING SYSTEM FOR NEXT
INSPECTIONS

(a) Using a screwdrivaer, turn the cold starting laver coun-
torclockwise approx, 20°,

(b} Put a matal plate (thickness of 5.0 — 8.0 mm (0.20 —
0.31 in.)) between the cold starting lever and thermo
wax plunger.

HINT: Keep the cold starting system released until all
measurements and adjustments are finished.

8. ADJUST TIMER
{a} Set the timer measuring device at zero.
{b) Measure the timer piston stroke at the below listed

rpm.
ltarmn Pump rpm Piston strokes mam {in.)
1,080 0.63- 1 63 {0,025 0 064}
1.440 2,24 - 4,24 (0,128 - 0.167)
wio BACS 1,800 5.B5 — 8.85 (0.230 - 0.270)
2,000 7.7—8710.303 - 0 343)
Apia 1,080 0.22- 1 22 (0.009 - 0.048}
7,440 283-3B3(0 111 -0 15%
w/{ BACS
f 1,800 5.44 - 6 44 (0 274 - [ 254}
2,000 7.7 8.7 (0,303 —0.343)

Voiess

HINT: Check that the hysteresis is within 0.3 mm

5 mm {0.012 in.}.
.:'V‘:::%ﬁ” {c) Using a 5 mm hexagon wrench, adjust by turning the

timer adjusting scraw.

Flzaed
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HINT: Turn clockwise to reduce the stroke, turn coun-

A terclockwise to increase tha stroke.
(d) Check the timer stroke for characteristic tendency.

g2

g

i

c

2

2
Fu3IG2 Pump rpm

0120

If tandency is not as specified, selact and replace the
inner spring.
Timar spring free langth:

34.4 mm {1.35in.)

34.0 mm {1.34 In.)

33.6 mm (1.32 in)
HINT: The timer stroke will increase with a long spring
and dacreasa with a short spring.

9. CHECK BOOST COMPENSATOR FOR AIR
TIGHTNESS

(a) Apply 98 kPa {1.00 kgf/cm?, 14.2 psi} of prassure to
the bocst compeansator.

(b} Measure the time it takes for pressure to drop to 95
kPa (0.97 kgf/em?, 13.8 psi).
Pressure drop:

10 seconds or more

10. ADJUST FULL LOAD INJECTION VOLUME

(@) The adjusting lever angle for the adjustment below
should be as shown in the illustration,
Adjusting lavar angle:

A {(Maximom speed side) B (Idls apasd side)
Plus 21 — 31" Minus 12 —22°

{b) Apply 67.2 kPa (603.7 mmHg, 19.83 in.Hg) of vacuum
to the SiCS actuator.

{c) w/o BACS:
Apply 79 kPa {0.81 kg¥f/cm?® 11.5 psi) of pressurs to
the boost compensator.

{d) w/BACS:
Apply 121.9 kPa {1.24 kaf/cm?® 17.7 psi) of prassure
to the boost compensator.

Donated by Onur Azeri . cruisercult.com



ENGINE — FUEL SYSTEM EG-161

(a) Moeasure the full load injection veluma.

Adjusting lever | Pump | No.of messuring | Injection volume of sach cylinder
angle pm strokas ec {cun )

Piug 27 ~31° 1.080 200 1492-18520(091-101)

\MOBET?

(f} Adjust by turning the full load set screw.
HINT: Tha injection velume will increass about 3 cc
{0.18 cu in.) with aach 1/2 turn of tha screw.

(g) Release the vacuum from the SICS actuator.

{h) Measure tha injection volumae,

Pump Mo. of measuring Each imjaction volume
mpm atrokes ce fouin)
1.3 — 127
100 200G
(0.8 — 0.77)

{i) Adjust by turning the SICS adjusting screw.
HINT: By screwing in the adjusting screw, the injec-
tion volume is increased; unscrawing the adjusting
screw decraases the injection volume.

SICS

Adjusting

Screw

(i) Check that when the actuator rod for SICS is with-
drawn the most, the gap between SICS laver and SICS

P adjusting screw is 3 mm or more. If it less than 3 mm,

add 1 adjusting washer on the nut side and check that

the gap is 3 mm or mora,

(k) Check that when the actuator is not operating, the
gap batween SICS lever and SICS adjusting screw is 0
mm.

11. ADJUST MAXIMUM SPEED

(a) w/s/o BACS:

Apply 79 kPa (0.81 kgf/cm®, 11.5 psi) of pressure to
the boost compeansator.

(b) w/ BACS:

Apply 121.9 kPa (1.24 kgf/cm?. 17.7 psi} of pressure
1o the boost compansator,

(c) Apply 67.2 kPa (503.8 mmHg, 19.83 in.Hg) of vacuum
to the SICS actuator.

(d} Measure the injection volume at each pump rpm.

Adjusting Pump Ne of measuring | Injection volume of each eylinder

laver angle mp atrokes. et lew ind Rarmarks
Plus 21-31" 2.200 200 40-601024-037) Adjust
Minus 12 - 22° 2,200 1010 06! or less -
VOR35S
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Maximum Speed Adjusting Screw

{a)

12.
(a)

{b)

Adjust by turning the maximum speed adjusting
SCrew.

CHECK INJECTION VOLUME

Apply 67.2 kPa (503.7 mmHg, 19.83 in.Hg) of vacuum
to the SICS actuator.

Measura the injection volume at each pump rpm and
boost pressure.

Donated by Onur Azeri . cruisercult.com

[0
—_ Boost No. of Each injection | Variation
Hem Adjusting Pump pressure maasiiring valume lhimiz Remarks
lever angle rpm . A .
P kPa (kg/em?, psi) Strokes cc {cuin.) cc {ou in.)
1219 14,92 - 18.52 Basic full-load
ROB0 | (424 177 091-1.0v | MO0 e tion volume
100 412 1560 - 19 60 _ Volume during
w/BACS | Plus21-31° (0.42, 6.0) 200 t:?i - ;;:I starting
720 010, 0} P - -
044-0561)
121.9 17.74
1800 | 124,177 11.08) - -
79 1492 - 16,562 Basic full-losd
1080 | 15g1,11.5 wa1-101 | 6010 iiection volume
14.00 - 15.00 Volume during
100 010, 0} {0.85- 0 92) - Starting
w/o BACS| Plus 21-31° 200 5.02-922
720 0 (0, 0} 049 -0 56} - -
79 17.74
1800 1 a1 115 (1 08} - -
WEEF
If the injection volume at 100 rpm is not as specifiad,
replace the governor sleeve plug as follows:
SST ® Using SST and & press, press out the sleave piug
assembly from the governor sleevae.
S5T 0923600101 {09237 —-00070)
- LT3
¢ Remove ths E—ring and following parts from the
%—S’WW Plug sleeve plug:
(1) Stop ring
(2) Bearing and 2 bearing retainers
PR
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= Measure the haad thickness of the slaave plug.
and salect a new sleave plug.

Head Thickness
Governor sleeve plug head thickness: mm {in.)
1.3 {0.051) 1.7 (0.067) 2.1 (0.0B3)
2.5 {0.098) 29 (0.714) 3310130
3.7 {0.148) 4.1 (0.161) 4.5 (0,177}
4.9 (0.193) - -
— HINT: Lengthaning the plug by 0.1 mm (0.004 in.} will

dacreass injection voluma by 0.6 cc (0.04 cu in),

If the variation limit is greater than spacified, raplace

% Sleeve Plug the delivery valva.
¢ |nstall these parts to the new sleeve plug with a

new E—ring:
(1) Bearing and 2 retainers
{2) Stop ring

&
P2352 215529

¢ Using a press, press in the sleeve plug assembly
to tha govarnor sleeve,
13. ADJUST FULL LOAD MINIMUM INJECTION
VOLUME
{a) Sat the adjusting lever to maximum position.
{b) Apply 67.2 kPa (503.7 mmHg, 19.83 in.Hg) of vacuum
to tha SICS actuator.
— {c) w/c BACS:
i Releasa the pressure from the boost compensator,

(d} w/ BACS:
Apply 49 kPa (0.60 kgf/cm? 7.1 psi) of pressure to
the boest compensator.

(a) Measure tha injection voluma,

w,/ BACS:
Pump No. of measuring Each injaction volume
pm strokos ¢e (cu in)
714 — B34
720 200
(0.44 — 0.51)
w/0 BACS:
Pump No. of measuring Each injection volume
rpm strokes oe {ou in)
802 - 822
720 200
{0.49 — D58}

(f)

Using a 5 mm hexagon wrench, adjust by turning the

timar slida pin.
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14. ADJUST BOOST COMPENSATOR
CHARACTERISTIC

(a} Apply 87.2 kPa (503.7 mmHg, 19.83 in.Hg) of vacuum
to the SICS actuator.

(b) w/o BACS:
Apply 40 kPa (0.41 kgf/em®, 5.8 psi) of praessure to
the boost compensator.

(c) w/ BACS:
Apply 79 kPa (0.B1 kgf/cm? 11.5 psi) of pressure to
the boost compeansator.

{d) Measure the injection volume.

w/ BACS:
Pump No. of Mmeasurayy Each njection voluma
pm strokes ©c [cu in)
1256 — 14.18
720 200
{0.76 — 0 BG)
w/o BACS:
Pumgp No, of measunng Each injecuen volume
Bm strokes ac (6w in.)
12.70 — 14.30
720 200
{0.77 — 0.87)

(e} Using a screwdriver, adjust the injection volume by
the guide bushing.
HINT: When the guide bushing is turned clockwise, as
seen from above, the injaction volume will increase.

15. CHECK FOR CHARACTERISTIC TENDENCY

(a) Apply 67.2 kPa (503.7 mmHg, 19.83 in.Hg) of vacuum
to the SICS actuator,

{b) w/o BACS:
Apply 15.7 kPa (0.16 kgf/cm?, 2.3 psi) of pressure to
the boost compsnsator.

L]
5 {c) w/ BACS;
K Apply 41.2 kPa (0.42 kgf/cm?®, 8.0 psi) of pressure to
s the boost compensator.
o {d) Measure the injection voluma.
£ w/ BACS:
Pump Na_ of massunng Each myect:on volumae
@ mm strokex e (eu n.)
E
802 — 922
g 720 200
8 (049 — 058}
5
= w/0 BACS;
i Boost Pressure ——= /e s
£ fal hdiunt full faad myectron Pump Ma. of messuring Each injaction volume
fbi .?‘dlu:.l :luli r:'md minumem - trok
e e rpechon w strokes & {cu )
]} :A}}ET;A; MO 720 200 8.80 - 10.00
morz T e b i 1054 — 081

J¥eLS
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18.

(a)

(b)

CHECK HYSTERESIS

w/o BACS:

Compare the injection volume when the boost com-
pensator pressure is lowered from 79 kPa (0.81 kgf/
¢m’, 11.5 psi) 1o O kPa (0 kgf/cm?, O psi) and. con-
varsaly, when it is raised from zaro.

w/ BACS:

Compare the injection volume when the boost com-
pensator pressure is lowaerad from 127 kPa (1.25 kgf/
em?®, 18.3 psi) to 0 kPa (0 kgf/em?, © psi) and, con-
varsely, when it is raised from zero.

HINT: Make measurements after moving the adjusting
lever betwean idle and maximum 3 times for each
lowering of the pressura.

ltem Pump Boost pressure No. of maasurmg Injection volume of Hysteresrs
pm kPa Ikgficm?, psi) strokes aach cylinder ¢o (cu in.) Gt {cun.)
1299{(124, 177} 14.04 - 15.64 {0 86 - 0.95) -
79{081,115) 12 56 - 14.15 {0.76 - 0.86) -
wiBACS 720 41.2 (0.42, 8.0) 200 8.02-9.22(0.49 - 0.56) 0.6 (0.10) or less
010, & 7.14-8.34(0.44 -0 51} -
79 {081, 11 5) 14.04 — 15,84 {0.868 - 0 95) -
40 (0 41, 5.B) 12.70 -~ 14.30 {0.77 - 0.BT} -
BA 2
wio BACS 20 15.7 10.16, 2.3} o0 £.80 - 10.00 (0.54 - 0.67) 0.5 (0.10) or less
0 (0, 0} 802-19.22 (0.49 -0 56} -

Imjection Pump .
Inner Pressure

End potnt of tha

load ENEING times

S

tarting point of
the load sanging timer

Idle Speed e M aximum

Side

FUTIT
Pl

Specd Swls

Adjust
jusitng Lever Position P

17.
(a)

(b)
(c)

(d}

(0]

vobhan

If not within standard value, check each sliding part of
the boost compensator and check whather or not
there is any oil.

ADJUST LOAD SENSING TIMER

Using a 5 mm hexagon wranch, adjust the starting
and end points of the load sensing timer by turning
tha governor shaft.

Set the adjusting levar to maximum position.

Apply 67.2 kPa {503.7 mmHg, 19.83 in.Hg) of vacuum
to the SICS actuator.

w/o BACS:

Apply 79 kPa (0.81 kgf/cm? 11.5 psi) of pressura 10
the boost compensator.

w/ BACS:

Apply 121.9 kPa (1.24 kgf/cm?, 17.7 psi) of pressure
to the boost compensator.

(f} Measure the injection volume.
Adjusting lever No. of measuring
i Pumnp rpm
position strokes
" ] 1440 200
aximism spasd side
1.800
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{a}

{h)

Govamor Shaft

(i)
5 mm

Hexagon
Wrench

Slowly move the adjusting lever from the maximum
spaed side to the idle speed sids, and secure it at the
point where the pump inner pressure begins to drop.
Maasure the injection valume at the drop point {start-

ing point).

No. of measuring | Injection volums of each cylinder

Pump rpm strokes ¢ {cu .}

200 Maasured value at step {f} minus

1,800 1.0 (0.06) 0.3 [0.02)

WAL

Using a § mm haxagon wrench, adjust the load sans-
ing timar by turning the governor shaft, and do the
measuremant again as specified.

HINT: The injection voluma will increase approx, 3 cc
(0.2 cu in.) with each 1/2 turn of the governor shaft.

Itarn Pump Nc. of mesuring Injection volume of sach cylinder Timer piston stroke
= rem strokas cc cu in.) mm {in.)
Measured value at step [f) minus 1.56-2.56
w/BACS | 1,440 200 3.8{0.23) + 1.0 (0.06) (0.061 — 0.101)
Maasurad vatue at step ()l minus 1.20-229
w/o BACS | 1,440 200 1.8 (0.23} £ 1.0 (0.06) {0.051 - 0.090)

(k)

woeea2

HINT: The end point is hard to identify, so use the
methods used in the chart above,

When the adjusting lever i& moved slowly from the
maximum speed side to the idle speed side.

w/ BACS:

Pump rpm Timer paton stroke mm {in.)
1.440 0.77 — 1.77 {(0.030 —~ 0.063)

w/o BAGCS:

Pump rpm Timar piston sroke mrn fm}
1.440 1.45 - 2.45 {0.057 — 0.088)

If the timer stroke is not as specified whan the load
sensing is at maximum retard angle, seloct a new
governor sleeva.
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Governor sleave hole diametar:

Governor Sleeve item Chameter mm {in} Itam hameter mm {in}
045 (0 17N 0.55 (0.0217)
Europe 0.50 (0 01979 Australia 0.80 (0.0236)
0.55 (0.0297) 0.625 (0.02486)
A 0.65 (0.0256)
AT
W5 %

HINT: A large hole diameter decreases the timer
05-20mm stroks and a smaller hole diamater increases the timer

stroke.
() Check the protrusien of the governor shaft.
Protrusion:
0.5 — 2.0 mm (0.020 — 0.078 in.)

Governor Shaft 18. ADJUST IDLE SPEED

FU2984 FUD242 2047 (a) Maeasure the injection volume for each pump rpm.
_— Na, of S tume of Var:iat_ion
tom | e | o | Mo | e i) | mit | Remarks
Full position 400 7.826 ~ 10.86 {D.48 — 0.65) - -
Burape I s 12-22° 350 200 q-070 — 1.10(004 ~ 0.07) | 05(0.03) | Adjust
Australia Full position 400 200 7.86 ~ 10.66 (0.48 ~ (.65} - -
M/T Minus 12 - 22° 350 q=07¢~ 1.10(0.04 ~ 0.07) 0.5 (0.03) Adjust
Australia Full position 400 200 7.86 ~ 10.66 (0.48 — 0 &5) - -
AT Minus 12 - 22° 400 q=10.7% ~ 110{0.04 — 007} 0.5 {0 03} Adjust
weba3
Idie Speed {b) Adjust injection volume by turning the idle speed
Adjusting adjusting scraw,

P23

18. ADJUST COLD STARTING SYSTEM

{a) Remave the overflow screw and check the fuel tam-
psraturs in the fuel pump.
Fuel tampearature:

15 — 36°C (6B — 85°F)

{b} Chack that the cam part of tha camplate is not on top
of the roller ring.

{c) Seat the scals of the timer measuring device to zero.
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(d} Check the adjustng lever opening angle and consider
this angle as zero,

{8} Measurs the clearance batween the idle—up lever and
idle—up lever brackst.
Cisarance: 1.95 — 2.06 mm (0.077 — 0.0.081 in.)

( Adjust by turning the fast idle adjusting screw.

{a} Remove the metal plate between the cold starting
lever and thermo wax plunger.

(h) Loosen tha nut from the cold starting lever,

(i} Moeasuras the clearance between the adjusting lever
and idle spaed adjusting screw.

Fusl tamparatura

Closrance
25°C (88°R) C.95 mm {0.037 in)
SO°C {122°F) O mm 0 m.)

)

Timer Piston Strake mm (i

33{0.13)

200079

() Adjust by turning the cold starting adjusting screw.

i (k) Measure the timer piston stroke.

Fual temparaturs

Tinar piston stroke mm (n.)

25°C (T7°F)

18 - 210,076 — 0.0B3)

1
)
|
!
|

0 25
(32} {(77)
Fuel Temperature "C('F) .
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(' Adjust by turning the timer adjusting screw.
HINT: Screw in for stroke decrease,

(m) Torgue the nut to the cold starting lever.
Torque: 27 N-m {275 kgf-cm, 20 ¥t-1bf)

20. POST ADJUSTMENT CHECK
{a) Check that injection stops when tha fuel cut sclenocid
harness is removed.
Pump revolution:
150 rpm
q = 3.1¢c(0.19 cu in.) or loss

(b) Check the adjusting lever movement.
Adjusting lever angla:
38 — 48°

21. w/o Auatralia M/T:
INSTALL THROTTLE POSITION SENSOR AND
BRACKET

(a) Europe:
Set the adjusting lever to the angle for the injecticn
volume shown below.

Pum Mo. of measuring Ingection volume of each cyhinder
P strokes e {ou in.}
1,000 200 .66 {0 408}
wEedq

(b) Attach the portions of the throttle position sensor and
adjusting lever.

(c) Using a 5 mm hexagon wrench, install the throttle
position sensor with the 3 bolts.
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5001V

Maximum
Speed

Adjusung
Serew

Full Load
Set Scraw

(d)

(o)
(f)

(9)

(h)

0

22,

(a)
(b)

23.

24,
(a)

(b}

25.

Loosen the 2 screws holding the throttle position
sensor 1o the bracket.

Apply 5 * 0.01 V across termina!s VC and E2.
Connect the tester probes of a voltmeter to terminals
VTA and EZ of the throttle position sensor.

Europe:

Gradually turn the throttle position sensor. so that its
output will ba 2,754 *+ D025V,

Australia:

Secure the adjusting lever fully on the maximum
speed side so that its output will be 0.8 X 0.025 V.
Tighten the 2 screws holding the throttie position
sansor to the brackat.

SEAL PARTS

Seal the full load set screw with new lead seal.
Install tha lock plate to the maximum speed adjusting
SCrew.

INSTALL FUEL PIPE BRACKET

Install the fuel pipe bracket with a boit.

INSTALL FUEL PIPES
Install the nozzle leakage pipa No.2 and 2 new gaskets
with the union bolt.
Tarque: 24.55 N m [250 kgf-em, 18 #t.1bf)
Install the fuel inlet pipe and 2 new gaskets with the
cap nut and bolt.
Torqus:
Cap nut: 24.55 N-m (250 kgf.-cm, 18 #t-1bf}
Bolt; 19.6 N-m (200 kgf-em, 15 ft-Ibf)
w/ A/C:
INSTALL IDLE—UP ACTUATOR
Torque: 8.35 N-m {B5 kgi-cm, 83 in.-Ibf}
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INJECTION PUMP INSTALLATION

1. INSTALL INJECTION PUMP
NOTICE: Do not put the Injection pump at an angle more
than 45° from the horizontal.
{a) Install a new O-ring to the pump.
(o} Apply a light coat of engine oil on the O—ring.
fe) Align the sat key on the drive shaft and groove of tha
- injection pump drive gear.

(d) Align the period lines (or matchmarks) of the injaction
pump and timing belt case,

(e) Install the 2 nuts holding the injection pump to the
timing gear case.
Torqus: 18 N.m (185 kgf-cm. 13 ft-lbf)

(f) Install the injection pump stay with the 2 bolts,
Torques:

€69 N-m (700 kgf-cm, 51 ft-1bf)
NOTICE: Before tightaning to the standard torque, check
whoether tha pump stay is up against the injection pumpg.
H there is a gap, loosen the bolts joining the pump stay
to the cylinder block and set the pump stay against
the injection pump.
{g) Install 3 new O—ring to the injaction pump drive gear,

(h) Install the injection pump drive gear set nut.

() Hold the crankshaft pulley, and torque the set nut.
Torque: 103 N-m (1050 kgf-cm. 76 ft-Ibf}
NOTICE: Do not turn the cranckshaft pulley. The valve
hesds will hit against tha piston tap,

(i) Check the thrust clearance of the injection pump drive
shaft,
{See injaction timing inspection and adjustment in
Engine Machanical)

P1X198

ZI55TT
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w/ EGR System

P23304
P23383

A\

(2}

7159523

2.

CONNECT HOSES
Connect these hoses to the injaction pump.
(1} Boost compensator hose
(2} SICS vacuum hose
{3) w/ BACS:
BACS vacuum hose
CONNECT WATER BYPASS HOSES TO THERMO
WAX
INSTALL N0O.2 CAMSHAFT TIMING PULLEY
{See step 3 In timing belt installation in Engine
Mechanical)
INSTALL TIMING BELT
(Sea staps 5 to 10 in timing belt installation in
Engine Mechanical)
CHECK INJECTION TIMING
(See injaction timing adjustment and inspection in
Engine Mechanicsl)
INSTALL INJECTION PIPES
{See stepz 3, 5 and 7 in injection nozzle
installation)
FILL WITH ENGINE COOLANT
START ENGINE AND CHECK FOR FUEL LEAKAGE

STARTING INJECTION CONTROL
SYSTEM (SICS)

ON-—VEHICLE INSPECTION
INSPECT SICS

(a)

(b)

With the engine stopped after it is warmed up, check
tha the SICS lever and SICS adjusting screw are in
econtact with each eother,

After restarting the engine, chack that the SICS lever
and SICS adjusting screw are apart from each othaer,
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ENGINE — FUEL SYSTEM EG-173

w/ EGR System SICS COMPONENTS INSPECTION

1. REMOVE SICS VSV

PI2956 SICS VS5V
P2338? o
Ohmmeter 2. INSPECT SICS VSV
A. Inspect VSV for open circuit
o Cantinuny Using an ohmmeter, check that there is continuity
O, betwean the tarminais,
2 Rasistanca:

At 20°C (68°F): 38.5 — 445 O
If thera is no continuity, replace the VSV,

Piogs2
Ohmmaeter B. Inspect VSV for ground
a1 Using an shmmeter, chack that there is no continuity
2 Na continurty betwean each terminal and the body,
O If thera is continuity, replace tha VSV.

C. Inspect VSV operation
{a) Chack that air flows from pips E to the filter.

Pz
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ENGINE — FUEL SYSTEM

SERVICE SPECIFICATIONS
SERVICE DATA

(b} Apply battery voltage across the terminals.
{c) Check that air flows from pipe E to F.

If operation is not as specified, raplace the VSV.
3. REINSTALL SICS VsV

ARETA—

Adjusting shim thickness

Pre—nhft

Adjusting No 7 presaure spring asat thickness

No.2 opening prassune sdijusting shim thicknsse

No.? cpening pressure adjusting shim thickness

1.600 mm {0.0748 in.)
1.950 mm {0.0788B in.)
2.000 mm {0.0787 in.)

Fuel heater Resstance nt20°CE8°FA | 05-200Q
Inpction Nozte type DLLA145PE3D
nozziss Nazzie opening pressure Ne.l 17.852 — 18.633 kPs
{180 — ¥80 kgf/em’, 2,560 — 2,702 psi)
No.2 | 23,144 — 24,124 kPa
(238 — 248 kgi/cm',. 3,356 — 3,468 psi)
Nesdle—lift 0.23 — 0.28 mm (0.0091 — 0.0118 in.}

1.826 mm (0.0758 in.}
1.875 mm (0.0776 in.)

0.085 — 0.0105 mm {0.00335 — 0.00413 in)

3.08 mwa (01217 in)

3.15 mm (0.1240 in)

3.21 mm {0.12684 n.)

3.27 mm (0.1287 m)

0.700 mm {00278 in)
1.00C mm {0.0384 in)
1.160 mm (0.04563 in.)
1.275 mm (0.0802 in.)
1.425 mm (C.0581 in.}
1.575 mm {0.0820 m.}
1.725 mm {0.0879 m}
1.900 mm (0.0748 n.)
0.825 mm {0.0325 in.}
0.975 mm {0.0384 in}
1.125 mm [G.0443 n.}
1.275 mm (00502 in )
1.425% mm {0.0681 in}
1.575 mm (0.0820 in}
1.725 mm (0.0879 in)
1.875 mm (0.0736 in
2.000 mm (00787 m.}
2.175 mm (0.0B58 in}

.12 mm (0.1228 in)
3.8 mm {0.1252 .}
3124 mm {0.1276 in))

0.850 mm {0.0335 inJ
1.025 mm {0.0404 in.)
1,176 mm {0.0443 In.)
1.300 mm {0.0512 In.)
1.450 mm {0.0571 In,)
1.600 mm (0.0630 in.)
1.750 mm (0.0880 in)
2.050 mm (0.0807 n.)
0.800 mm {0.0354 in)
1.050 mm {0.0473 in.)
£.200 mm {0.0472 in.)
1.360 mm {0.0532 in.}
1.500 mm {0.0591 in)
1.850 mm {0.0850 in.}
1.800 mm (0.0709 in.)
1.95G mm (0.0788 m.}
2.100 mm (0.0827 n.)
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ENGINE — FUEL SYSTEM EG-175

Injaction pump | Part No, Europs | 22100—17880
Austraiia M/T | 22100-—17880
AT 22100—18010

Direction of retation Clockwise a5 zesn from drive side
Injaction order 1—4-2-8—-~3—-6A—-B—C—-D-E—HR
Coupling spring protrusion 0.10 — 0.14 mm (0.0354 — 0.0551 in)
Delvery valve opening prassura 7,350 — 8,330 kPa
{79 — 65 kgf/cm’, 1,067 — 1,200 psi}
Piungar spring deviation 2.0 mm {0.079 in.}
Spring fraa langth
Delivery valva spring 12.6 mm {0.498 in.}
Piunger spring 34.09 mm {1.342 in)
Boost compensator spring 19.4 mm {0.764 in))
Roller height variation 0.02 mm {0.000E n.)
Pickup sensor resistance 850 — 870 0
Timer adjusting scraw protrusion pre—setting 7.5 — 8.0 mm (0265 — 0.316 in)
Plunger spring shim thicknass 0.5 mm (D.020 in.) 0.8 mm (0.031 in)
1.0 mm {0.039 ) 1.2 mm {0 047 in.)
1.6 mm (0.058 in.) 1.8 mm {0.871 in))
2.0 mm (0.079 in.)
Flvyweight holder thrust clesrance 0.15 — 0.35 mm (0.0058 — 0.0138 m.)
Govamnot gear adjusting washer thickness 1.08 mm (0.0413 in)} 1.25 mm [0.0492 in.)
1.45 mm (0.0571 in) 1.65 mm (D.0850 in.)
1.85 mm (0.0728 in.)
Govarnar shaft pratrugion 0.5 — 2.0 mm {0.020 — 0.079 in.}
Plunger pre—strokas 0.48 — 0,52 mm (0.0188 — 0.0206 in)
Adjusting shim thickness &him are available in 131 sized in increments

0.01 mm (0.004 in.), from 1.90 mm {0.0748 In.}

to 3.20 mm (0.1280 in.)

Beost compansator disphragm adjusting shim Shim are available in 12 sized in increments
thickness | 0.2 mm (0 008 in.), from 1.1 mm (0.043 0.}

te 3.3 mm (0.130 in.)

[ ool
TORQUE SPECIFICATIONS

Part tightensd N-m kgt-cm 1-Ibt
Fusl filter x Fuel filter bracket 18 185 13
Fuel hose clamg x Fuel fiitar bracket 12 120 9
Mozzle holder body % Nozzle holder reteining nut o 200 22
Injection nozzle x Cylindar head 25 255 i8
Injaction pipe x Injection nezzle, Injection pump 245 250 25
Injecticn pipa clamp x intaksa manifold, Injaction pipe clamp 8.4 85 B8 n.-lbf
Nc.3 nozzla leakage pipe x Inteke manifold 198 200 14
No.1 nozzle laakage pipe x lnjestion nor:le 18 176 13
No.1 nozzia laakags pipa x Cylinder head 19 188 14
Accelarator ink assambly x intake manifold 198 200 14
Delwery vaive hoider x Distributive head 58 800 43
Fuel inlet heollow screw x Injection pump body a7 a75 27
Regulator valve x Injestien pump body ag 80 78 in. b
Fead pump cover ¢ injaction pump body a0 N 27 in bt
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EG-178 ENGINE — FUEL SYSTEM

Timer cover, injsction pump stay, Thermo way x injeetion pump body 835 85 74 w_Ibt
Timer adjusting screw x Timar cover 14.2 145 11
Governor [ink zupport x Inmcbon pump body i4 40 10
Distnbutive hasd x Injection pump body 12 120 B
Govermnor shaft x In;sction pump body 27 75 20
Overflow screw x Governor cover 24.55 250 18
LContrel lover x Governor cover .85 0 €1 in..|bf
Goevemor cover ¥ injaction pump body Bl B 74 i1 -bf
Idie speed adjusting screw, No 1 SICS lever x Govemaor cover [ &:) 70.4 81 in bt
Adjusting lever x Govemnor cover 836 BS 74 in 4bf
Pickup sensor o Inpéton pump body 22.% 225 156
Dutributive head plug x Dutnbutive hasd 88 800 85
Dmphragm x Push rod 7.36 75 85 in-Ibf
Dwphragm cover x Goveamor cover 735 75 65 m-lbf
Laver cantrol sprng & Govamoer cover 1.3 115 B
Fuel cut solenod x Dhetributive head 2 226 16
Lead wire x Fusl cut soiencid L7 17 15 in.-1bf
Cap x Injasction pump 11 116 B8
SICS actustor arackat x Govemor cover 9.3 13 B2 in -Ibf
SICS actuator x SICE actuator brecket 8.36 95 B3 in.Ibf
SICS adjusting screw x SICS actuator bracket 4.8 70 21 in.-lbf
Idle —up lever x Injsction pump body Sharn bolt 835 B85 T4 in.-lbf
Long bolt 11.75 120 -]

No 2 noxzle leakags pips, Fusl miet pipa X Injsction pump 24 58 250 18
Fual inlat pips x Bracket 196 200 15
idla—up sctustor x Idie—up lavar 835 '] B3 n-dbf
Injection pump X Timng gesr cass 18 185 13
Pump stay x Injection pump 69 700 51
Injection pums drive gaar x Injsehon pump 103 1050 76
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ENGINE — COOLING SYSTEM

EG-177

COOLING SYSTEM

PREPARATION

SST (SPECIAL SERVICE TOOLS)

[ 1

[ 4]
L2

09230-00010 Radiator Service Tool Set

oo
A0 0

&= O 0

D

09230-01010 Radiator Service Tool Sat

{08231 -00060) No 3 Plug

For inspection watsr leakage

T -l
EQUIPMENT
Haater
Radiator cap tester
Thermometer
Torque wranch
Rax-or
COOLANT
Item Capscity Classificetion
Engmne coolant Ethylena—glycol basa
w/ Front and reer heaters M/T 12 0 liters {12.7 US qts, 10.7 Imp. qts)
AT 11.8 Iters (12.5 US qgts, 10.4 Imp. gts)
w/ Front hester M/T 11.1 Wters {11.7 US gts. 88 Imp. ais)
AT 10.8 titers (11.5 US gts, 9.8 Imp. gts)
w/o Heater M/T 10.4 Innars {11.0 US qgts, 8.2 Imp. gts]
AT 10.2 liters {11.1 US gts. 8.0 Imp. gts)
-

SSM (SERVICE SPECIAL MATERIALS)

QBE26-00100  Seal Packing 12828,
THREE BOND 12828 or aquivalent
(FIPG)

Engine drain plug on oil cooler
cover
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ENGINE — COOLING SYSTEM

COOLANT CHECK
1. CHECK ENGINE COOLANT LEVEL AT RADIATOR
RESERVOIR

The engine coolant level should be between the
LOW~ and "FULL" lines.

If low, check for leaks and add engine coolant up to
the "FULL" line.

2. CHECK ENGINE COOLANT QUALITY

{a) Remove the radiator cap.

CAUTION: To avoid the danger of being burned, do not
remove the radiator cap while the engine and radiator ars
still hot, as fluid and steam can bs blown out under
Prassurs.

{(b) There should not be any excessive deposits of rust or
scale around the radiator cap or water filler hole, and
tha coolant should be free fram oil,

If excessively dirty. replace the coolant.

{c) Reinstall the radiator cap.

COOLANT REPLACEMENT

1. DRAIN ENGINE COOLANT

{a) Remove the radiator cap.
CAUTION: To aveid the danger of bsing burned, do not
remove the radiator cap whila the sngine and radiator are
still hot, az fiuid and stoam can bs biown out under
prassure,

(b} Loosean the radiator drain plug {on the left side of the
radiator lower tank) and engine drain piug (en the cil
coocler cover), and drain the coolant.

(c) Apply seal packing to 2 or 3 threads of thae angine
drain plug.
Seal packing:
Part No, 08826 — 00100 or equivalent
{d) Close the drain plugs.
Torque (Engins): 29.4 N.-m (300 kgf-cm, 22 f1.1bf)
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ENGINE — COOLING SYSTEM

EG-179

2.
(a)

(b}
(c}
(d)

FiILL. ENGINE COOLANT
Slowly fill the systam with cooclant.
¢ Use a good brand of ethylene—glycol base cool-
ant and mix it according to the manufacturer's
directions.
& Using coolant which includes more than 50 %
ethylene—glycol {but not more than 70 %) is
recommended. [ Ef
NOTICE:
® Do not uss an alcohol typs coolant.
&  The coolant should ba mixed with demineralized
water or distilled watar,
Capacity:
w/ Front and rear heaters
M/T
12.0 liters (12.7 US qts, 10.7 Imp. qts)
AST
11.8 liters (2.5 US qta, 10.4 imp. qts)
w/ Front haater
M/T
11.1 liters (11.7 US qts, 8.8 Imp. qts}
A/T
10.0 liters (11.5 US gts, 9.8 imp. qts)
w/o Haater
M/T
10.4 liters (11.0 US qts. 9.2 Imp. qts)
A/T
10.2 liters (11.1 US qts. 9.0 imp. qts)
Install the radiator cap.
Start the engine, and blesd the cocling system.
Refill the radiator reserveir with coolant until it rea-
ches the "FLILL" line.
CHECK ENGINE COOLANT FOR LEAKS
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ENGINE — COOLING SYSTEM

WATER PUMP
COMPONENTS FOR REMOVAL AND

INSTALLATION

w /o EGR System

w/ EGR System

Intake Heater

g
& Gaskt;t"ﬁ

Intake Pipe Assembly

EGH Valva Bracket
NS
&

i -,‘.13-‘1&;'-333‘-—0 Gasket
Q _*

Intake Pipe
Insulator

Fan

MNo.1 Camshaft

Fluid Coupling

~ - o
- - -~

-
" ~
- - I
- I -
~ -~
4

-
~

Pulley Set Kf_v,,..-n"—ﬂ o
Cl_nrnp tw/ EGR Systemn) ,k@K

Fiming Pulley

Water Pump Pulley

Idiar Pulley

RS T ——
' |

Clamp

Clamp

# Non-reusable pan

Vacuum Hosa

Clip

Tirming Belt

Gasket

3 Insulatos
- Saal Washer

Seal Washer
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ENGINE — COOLING SYSTEM EG-181

Camshaft Qil Seal

Retainer

# Camshaft Oil Seal

Alternator (vl

\

Adjusting
Bar

No.2 Cylinder
Block Insulator

# Non-reusable part

y
]
!
I
I
|
L

\%—Watsr Bypass Hose

WATER PUMP REMOVAL

1. DRAIN ENGINE COOLANT
REMOVE DRIVE BELTS, FAN, FLUID COUPLING
AND WATER PUMP PULLEY

{a) Loosen the 4 water pump pullay nuts.

{b) Loosen the altarnator pivet balt and adjusting lock
bol1.

{c) Loosen the adjusting bolt, and remove the 2 drive

belts,
(d} Remove the 4 nuts, the fan, fluid coupling assambly
and pulley,
{e) Removse the 4 nuts and fan from the fluid coupling.
3. REMOVE TIMING BELT
(Sea steps 1 to 3 In timing bealt removal in Engine
Machanical)
4. REMOVE IDLER PULLEY
(See step 4 In timing belt removal in Engine
Mechanical)
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ENGINE — COOLING SYSTEM

11T
s mE
-

—

Adyusting

-Water Pipe *
J

Watar Bypess Hose 8.

(b)
(c)

(d)

11-

REMOVE NO.1 CAMSHAFT TIMING PULLEY

{Sea staps 6 and 7 in timing balt removal in Engine
Mechanical)

REMOVE CAMSHAFT OIL SEAL RETAINER

{Seea step 14 in cylinder haad removal in Engine
Mechanical)

REMOVE NO.2 CYLINDER BLOCK INSULATOR

REMOVE WATER PUMP

Remove the 3 bolts and alternator adjusting bar.
Remove the 2 nuts, and disconnect the turbo water
pipe from the water pump.

Disconnact tha turbo water pipe from the water
bypass hose.

Ramove the 5 bolts, water pump and gasket.

LT ]

WATER PUMP INSPECTION

INSPECT WATER PUMP

Turn the pulley and check that the water pump bear-
ing moves smoothly and quisetly.

If necessary, replace the water pump,

INSPECT FLUID COUPLING

Check the fluid coupling for damage and silicon cil
leakage.

If necessary, replaca the fiuid eoupling.
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EG-183

— Water Bypass Hose |  WATER PUMP INSTALLATION

Adjusting

~Water Pipe ~
Bar =

1.
(a)

{b}
{c}

{d)
{e)

(a)
{b)

{c)

{d)

INSTALL WATER PUMP
Tamporarily install 2 new gasket and the water pump
with the 5 bolts.
Connect the turbo water pipe to the water bypass
hosse.
Temporarily install the turbo water pipe with the 2 rE_G'“
nuts. -
Temporarily install the alternator with the 3 bolts.
Uniformiy tighten the 7 bolts and 2 nuts holding the
watar pump to the cylindar block.
Toarque:

12 rmm head

19.6 N-m (200 kgf-em. 14 tt-1bf)
14 mm haad
39.2 N-m (400 kgf-cm, 20 ft.Ibf)

INSTALL NO.2 CYLINDER BLOCK INSULATCR
INSTALL CAMSHAFT OIL SEAL RETAINER
{Sooe step 8 in eylinder head Installation in
Engine Mechanical)
INSTALL NO.1 CAMSHAFT TIMING PULLEY
{See steps 1 and 2 in timing belt installstion in
Engine Machanical)
INSTALL IDLER PULLEY
(See step 4 in timing belt installation in Engine
Mechanical)
INSTALL TIMING BELT
(See steps & to 10 in timing belt installation in
Engine Mechanical}
INSTALL WATER PUMP PULLEY, FLUID
COUPLING, FAN AND DRIVE BELTS
Install the fan to the fluid coupling with 4 new nuts.
Torque: 5.4 N-m (65 kgf-cm, 57 in.-1bf)
Tempararily install the pump pullay, the fluid fan and
coupling assembly with the 4 nuts.
Install and adjust the drive belt.
(See step 3 in on—veahicle inspection in Charging
System)
Tighten the 4 water pump pulley nuts.
Torque: 19.6 N-m (200 kgf-cm, 14 ft.Ibf)
FILL WITH ENGINE COOLANT
START ENGINE, AND CHECK FOR COOLANT
LEAKS

Donated by Onur Azeri . cruisercult.com



EG-184 ENGINE — COOLING SYSTEM

THERMOSTAT
COMPONENTS FOR REMOVAL AND
INSTALLATION

EhiaD—43

Thermostat

& Gasket

Water (nlet

% Non-reusable part

THERMOSTAT REMOVAL

HINT: Remaoval of the thermostat would have an ad-
versa offact, causing a lowering of cooling efficiency.
Do not remove the thermostat, even if the angine
tends to overheat.

1. DRAIN ENGINE COOLANT

2. REMOVE WATER INLET AND THERMOSTAT
{a) Remove the 3 bolts and water inlet.

{b} Remova the tharmostat.

(c} Ramove the gasket from the thermaostat.
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ENGINE — COOLING SYSTEM

{a)

(b)

(c)

(d)

1.
(a)
(b}

L L ]

THERMOSTAT INSPECTION

INSPECT THERMOSTAT
HINT: The thermostat is numbered with the valve
opening temperature.

Immarse the thermastat in water and gradually heat
the water.

Check the valve opening tempaeraturs.
Valve opening tamperatura:

74 — 7B°C {165 — 172°F)
If the valva opening temparatura is not as specified,
replace the tharmostat.

Check the valve lift.
Valve lift:

10 mm (0.39 In.} or more at 80°C (194°F)
If tha valve lift is not as spacified, raplacae the thermo-
stat.
Check that the valve spring is tight when the thermao-
stat is fully closed.
Iif not closed, replace the thermostat.

THERMOSTAT INSTALLATION

PLACE THERMOSTAT IN CYLINDER BLOCK
Install a new gasket to the thermostat,
Install the thermoestat with the jiggle valve upward,

INSTALL WATER INLET

Temporarily install the water inlet with the 3 bolts.
Alternately tightsen the 3 bolts in sevaral passas,
Torque: 18.6 N-m {200 kgf-cm, 14 ft-1bf)

FILL WITH ENGINE COOLANT

START ENGINE, AND CHECK FOR COOLANT
LEAKS
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ENGINE — COOLING SYSTEM

RADIATOR
RADIATOR CLEANING

Using water or a steam cleaner. remove any mud and
dirt from the radiator core.

NOTICE: if using a high pressure type clesner, ba carsful
not to deform the fins of the radiator core. If the clsaner
nozzie pressurs is 2,942 — 3,432 kPa (30 — 35 kgf/cm’,
427 — 458 psi), keep a distance of st lsast 40 — 50 cm
{15.76 — 19.68 In.) between the radiator cors and cleaner
nozzle.

RADIATOR INSPECTION

1-

(a)

(b)
(c)

REMOCVYE RADIATOR CAP
CAUTION: To avoid the dangar of bsing burnad, do not
removs tha radiator cap whils the engine and radiator are
still hot, as 1luid and steam can be blown out under
pressure.
INSPECT RADIATOR CAP
NOTICE: if the radiator cap contasins water or forsign
subtancas, always rinss it with water,
Using a radiator cap tester, pump the tester and meas-
ure the relief valve opening pressure.
Standard opening pressure:

74 — 103 kPa

{0.76 — 1.05 kgf/cm®, 10.7 ~ 140 psi)
Minimum opening pressure:

58 kPs (0.8 kgf/cm?®, 8.5 p3l)
HINT: Use the tester's maximum reading as the open-
ing pressure.
If the opening pressure is }ess than minimum, replace
the radiator cap.
INSPECT COOLING SYSTEM FOR LEAKS
Fill the radiator and engins with coolant, and attach a
radiator cap tester to the water filler,
Warm up the angine.
Pump it to 118 kPa (1.2 kgf/cm?, 17.1 psi), and chack
that ths pressure doses not drop.
If the pressure drops, check the hoses, radiator or
water pump for leaks. If no extarnal leaks are found,
check the heater core, cylinder block and cylinder
haad,
REINSTALL RADIATOR CAP
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COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY

G
Suppornt
Tank Plata
O-Ring
# Cushion—; &
Core
el
Support
# O-Ring
b
Chl Cooler ¢
O-Ring
Lower Tank
Drain Plug
* O-Ring
# Non-reusable part
PROAT
-
RADIATOR DISASSEMBLY
5 A 6 . 1. REMOVE CUSHIONS
S I O 2. REMOVE SUPPORTS
’”-""' L T T TP T ]“ 3. REMOVE DRAIN PLUG
p “'1'-' 3 4. REMOVE TANK PLATE
{2) Raise the claws of the tank plates with SST in the
numerical order shown in the illustration,
SST 08230-00010
NOTICE: Be careful not to damage the cora plate.
9]
p Tank
Plate
< 3 i
1555

Donated by Onur Azeri . cruisercult.com

¥

(kG

et



EG-188

ENGINE — COOLING SYSTEM

Core Plate

Core Plate

Coopbs

U

T
L

1 ’ O Normal XTgmd
'\O_Hin,u | X Twisted
co0a?
[
. 11 |
=

E_
E
3

P3N0

(b)
5.
(a)
(b)
6.
(a)
(b)

(c}

Pull the tank plates outward.

REMOVE TANK

Pull the tank upward.

Reamove the O—ring.

REMOVE OIL COOLER FROM LOWER TANK
Remova the 2 pipas.

Remove the 2 nuts, 2 spring washers, 2 plate washers
and oil cooler.

Remove the 2 O—rings from the il coolar.

RADIATOR ASSEMBLY

1.
(a)
(b}
(e}

(d)

2‘

3.

INSTALL OIL COOLER TO LOWER TANK

Install 2 new O—rings to the oil cooler.

Install the oil cooler to tha lower tank,

Install the 2 plate washers, 2 spring washers and 2

nuts,

Torque: 10 N-m (100 kgf-cm, 7 ft:Ibf)

Install the 2 pipes.

Torque: 15 N-m (150 kgf-em, 11 ftlbf)

HINT: Face the pipes in the direction shown in the

illustration.

CHECK CORE PLATE FOR DAMAGE

HINT:

¢ If the sides of the core plata groove are de-
formed, reassambly of the tank will be impossi-
ble. Therefore, first correct any deformation with
pliars.

¢  Water leakage wiil result if the bottom of thea core
plate groove is damaged or dentad. Tharefora,
rapair or raplace if necessary.

INSTALL TANK

Install a new O~ring and the tank.

HINT:

» (Clean the tank and core plate.

s Take sut any twists,

INSTALL TANK PLATE

Insert new tank plates from both ands in the direction
of the arrows. Firmly set the tank plates in the core
plate.
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EG-189

SS8T

PTG

Tank Plate

Punch
Tank :_: % g

Guide Black SToPPEr
COoDO43 COD03E

8.
{a)

(b)

STAKE CLAWS OF TANK PLATES
Set tha punch of SST to "LOW".
SST 09230—-00010

Stake the claws of the tank plates with SST in the
numarijcal order shown in the illustration.

NOTICE: If the bottom of the core plate is staked with the
85T on the guide block stopper, it may resuft in water
leakage.

HINT:

&  Stake with just anough pressurs to leave a mark
on the claw. The staked plate height {H) should
ba as follows:

Plate halght (H):

8.2 — 8.6 mm (0.362 — 0.378 In.)

® Do not stake the areas protruding arcund the
ports or brackets.
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P73580
F?3311t

LA L LR LT LT T 2y

LI LEL T LT :
SEBNN NG N = &

215331

PrIz
Tank
Core Piate
Tank Plate O-fing
PEEI

0 Distance {D}: 16 mm (0.5% in.)
[ » -
D /

-

7.
(a)

{b)

(c)

10.

® The points shown in tha illustration cannot be
staked with the SST. Use pliers and be careful not
to damage the cora plates.

INSTALL DRAIN PLUG

CHECK FOR WATER LEAKS
Plug the inlet and outlet pipes of the radiator with
88T,
S§ST 089230-01010 {09231 -00060)
Using a radiator cap taster, apply pressure to the
radiator.
Test prazsure:
147 kPa {1.5 kpf/cm®, 21 pai)

Chack for water leaks.

HINT: On radiators with resin tanks, there is a clear-
ance betwesn the core plate and tank plate where a
minuta amount of air will ramain, giving tha appear-
ance of an air leak when the radiator is submerged in
water. Therefore, before performing the water leak
test, first swirl the radiator around in the water until all
air bubbles disappear.

PAINT TANK PLATE

HINT: If the water leak test checks out okay, allow the
radiator to dry completely and then paint the tank
plate.

INSTALL SUPPORTS

Torque: 12.7 N-m (130 kgf.cm, 8 ft.1bf)

INSTALL CUSHIONS
Install the 2 cushions as shown in the illustration.
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ENGINE — COOLING SYSTEM

EG-191

SERVICE SPECIFICATIONS

SERVICE DATA -
Tharmostat Valve openng temperature 74 - 78°C (185 - 1712°R
Valve hft at 90°C {194"°F) 10 mm (0.39 in} or mors
Radistor cap Reliaf velve opaning pressure STD | 74 — 103 kPs (0.76 — 1.05 kgt/cm® 10.7 — 14.9 psi)
Mwnimum | 58 kPs {0.8 kef/cm®, 8.5 pai)
N -1A
TORQUE SPECIFICATIONS
Part tightanad N-m kgf-cm fr- bt
Drain plug x Qil coolar covar 294 oo 22
Water pump x Cylmdar biock 12 mm head 19.8 200 14
14 mm head 9.2 400 20
Fan x Fluid coupling 6.4 -1 57 in.-Ibf
Fluid coupling x Water pump pulley 13:L] 200 14
Water infet x Cyhnder bock 19.8 200 14
Water inlat x Alternator brackst 198 200 14
O cooler x Lower tank 10 300 7
O coolar pipe x Ol cooler ib 150 1
Suppont X Tark on vadiator 12.7 130 8
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ENGINE — LUBRICATION SYSTEM

LUBRICATION SYSTEM

PREPARATION
SST (SPECIAL SERVICE TOOLS) -
T 08032—00100 O4 Pan Saal Cutter
09228-1G002  Od Filtar Wranch
RECOMMENDED TOOLS -
— % é Co200—00010  Engine Adjust Kit .
=
EQUIPMENT -
hl pressure gaugs
Precision straight edge
Torque wrench
LUBRICANT o
Itemn Capacity Clsamhcation
Engina ol AFPI grade CD or batter
Diry 11 10.0 liters (10.6 US qts, 8.8 Imp. qta)
Dramn and refill
w/ Qil fiter change 8.7 livers (10.3 US q1s, B.S Imp. gts)
wifo il filter change 8.4 liters (8.9 US qta, 7.4 Imp. qgts)

SSM (SPECIAL SERVICE MATERIALS)

(BBZ6-00080 Seel Packing Block or squrvalent
{FIPG)

Ol pump
CH pan

DBBAS—-0O00B0  Adhesive 1344,
THREE BGND 1344,
LOCTITE 243 or squivalent

O pressurs sandsr gauge

Taper scraw plug on tmng gesar
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EG-194

ENGINE — LUBRICATION SYSTEM

(a)
{b}

(a)

(b}

(c)
(d)

(e)

(a)
{b)

(e)

. Care should be taken. therefore. when changing
sngine oil to minimize the frequency and langth of
timea your skin is axposed to used sngina oil. Protec-
tive clothing and gloves that cannot be panetrated
by oll should be womn. The skin should be thoroughly
washed with soap and water, or use water—Iless
hand cleaner. to remove any used angins gil. Do not
use gasoline, thinners, or solvents.

L In order to preserve the environment, usad oil and
used oll filters must be dizposed of only at designs-
ted disposal sitas.

DRAIN ENGINE OIL

Remove tha oil filler cap.

Remove the cil drain plug, and drain the oil into a

containar,

REPLACE OIL FILTER

Using S5T, remove the oil filter.

S8T 09228—-10002

Clean the oil filter contact surface on the oil filter

mounting.

Lubricate the filter rubber gasket with clean engine

ail.

Tighten the oil filter by hand until the rubber gasket

contacts the seat of the filter mounting.

Using SST, give it an additional 3/4 turn to seat the
filter.
§ST 09228-10002
REFILL WITH ENGINE OIL
Clean the drain plug, and install a new gasket and it.
Torque: 34.3 N-m (350 kgf-cm, 25 ft.Ibf)
Fill with new engine oil.
Capacity:
Drain and refill
w/ Ol filter change
8.7 liters (10.3 US qts, B.6 Imp. qts)
w/q OMl filtar change
8.4 liters (8.9 US qts, 7.4 Imp. qts)
Dry fill
10.0 litars (10.8 US qts, 8.8 Imp. qts)
Rainstall the oil filler cap.
START ENGINE AND CHECK FOR OIL LEAKS
RECHECK ENGINE OIL LEVEL
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ENGINE — LUBRICATION SYSTEM EG-193

Recommended Viscosity (SAE) : OIL PRESSURE CHECK

o o 1. CHECK ENGINE OIL QUALITY -
. i l 7 Chack the oil for deterioration. entry of water, dis-
’|-L—!:L coloring or
)] If the quality is visibly poor, replace the oil.
_I_IE‘::Zl I ] [ Oil grade:
R e wE N AP| grade CD or better E—E—E'
TEMPERATURE RANGE ANTICIPATED i

BEFORE NEXT OiL CHANGE P Recommended vizrcosity:

Refer to illustration

2. CHECK ENGINE OIL LEVEL
The il lavel should be batween the “L” and “F" marks
on the dipstick.
If low, chack for leakage and add oil up to "F* mark,
3. REMOVE OQIL PRESSURE SENDER GAUGE
4. INSTALL OIL PRESSURE GAUGE
5. WARM UP ENGINE
s\ Allow the engine to warm up to normal operating
Oil Pressure Sender Gauge > o temperature.

8. CHECK OQIL PRESSURE
Qil preszure:
At idle
20 kPa {0.3 kgf/em?, 4.3 psi) or more
At 3,000 rpm
250 — 800 kPa
(2.5 — 8.1 kgf/cm", 36 — B7 psi}
7. REMOVE QI PRESSURE GAUGE

B. REINSTALL OIL PRESSURE SENDER GAUGE
{a) Apply adhesive to 2 or 3 threads of the ail pressure
sender gauge.
Adhaszivae:
Part No. 08833—-00080, THREE BOND 1344,
LOCTITE 242 or squivalent
(b} Installi the oil pressure sender gauge.
9. START ENGINE, AND CHECK FOR OIL LEAKS

Adhesiva

OIL AND FILTER REPLACEMENT

CAUTION:

¢  Prolongsd and repsatad contact with mineral oil will
resuit In the removal of natural fats from the skin,
leading to dryness, irritation and dermatitiz. In addi-
tion, used engine oil contains potentially harmful
contaminants which may cause skin cancer.

L L]
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ENGINE — LUBRICATION SYSTEM

Camshaft Qil Seal

Retainer s 1 72 £
+ Camshatt Cil Seal —@'\_ {
[ -1
I
o~ fes

(—————

Na.2 Cyhinder Block Insulator

Injection Pump
Drive Gear

Oil Pump Drive
Shaft Gear

ST o @ Injection Pump Drive
b Gaar O1f Seai

Tirung Gear
Covear

Crankshaft Pulley

# O-Ring

@ Non-reusable pan
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ENGINE — LUBRICATION SYSTEM EG-195

OIL PUMP
COMPONENTS FOR REMOVAL AND

INSTALLATION

w /o EGR System w/ EGR System

Intake Pipe Assembly

Intaka Pipe

Vacuum Hose

& Gasket
Intake Heater

intake Pipe
Insulator

Sari
D9,

PR Ly 4

——— e )

Fan

Drive Bel Pulley SetKey __.

No.1 Camshaft Timing T
Pulley 5?’-

Clamp {w/ EGR System)
Plate Washer

o ———————

Idler Pulfay a1

O=ah)

Timing Belt Tensionerﬁ@_-a*";_ e
o . ——
No.2 Camshaft Timing e £ - N
BN S No.1Flange

Pulley
Clip

MNo.2 Flange
Timing Belt Cover
Seal Washer

Clamp

Vacuum Hose

Seal Washer

Saal Washer
# Non-reusable part

P2 |
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ENGINE — LUBRICATION SYSTEM EG-197

& Gasket

Water Outiet

o —— e te g

4 Gasket for Oil Pump @.

* Taper Screw

& 0O-Ring
for Injection Pump

Qil Strainer

x7

Qil Pan

& & Gasket

&—-—Drain Plug

¢ Non-reusable part
* Precoated part

OIL PUMP REMOVAL

HINT: When repairing the oil pump, the oil pan and
strainer should be removed and cleanad.

DRAIN ENGINE CODLANT

DRAIN ENGINE OIL

REMOVE TIMING GEARS

(Sea steps 1 to 3 in timing gears ramoval in

Engine Mechanical)

REMOVE OIL PAN

wN

Remove the 27 bolts and 3 nuts.

Insert the blade of S5T betwean the cylindar block

and oil pan, and cut off applied sealar and ramove the

oil pan.

SST 09032-00100

NOTICE:

. Do not use SST for the oll pump body slde and rear
oil seal retainer.

L Be careful not to damage the oll pan flange.

(a)
{b)

Donated by Onur Azeri . cruisercult.com
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EG-198

ENGINE — LUBRICATION SYSTEM

REMOVE WATER OUTLET

(Ses step 8 in cylinder head removal in Engine
Mechanical)

REMOVE OIL PUMP (TIMING GEAR CASE)

Remove the 2 nuts holding the injection pumgp to the
timing gear case.

Remove the 7 bolts holding the timing gear case to
the cylinder block.

Using a screwdriver, remove the ¢il pump by prying
the portions between the oil pump and cylinder block.
Remove tha gasket and O ~—ring.

REMOVE OIL STRAINER

Remove the 2 bolts, 2 nuts, oil strainar and gasket,

COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY

Plug
# Gasket

Spring

¢ Non-reusable part

Relief Valve

Timing Gear Case

Driven Rotor
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ENGINE — LUBRICATION SYSTEM

EG-199

PziTd)

-

OIL PUMP DISASSEMBLY

1.
2'

REMOVE DRIVEN ROTOR
REMOVYE RELIEF VALVE
Remove the plug, gasket, spring and raliaf valve.

OIL PUMP INSPECTION

1.

INSPECT RELIEF VALVE

Coat the valve with angine cil and check that it falls
smoothly into the valve hole by its own weight.

If it doasn’t, replace the relief valve. If necassary,
replace the oil pump assembly.

INSPECT DRIVE SHAFT

Turn the gear, and check that the drive shaft moves
smoothly and quietly.

If necessary. replace the oil pump assembly.

INSPECT DRIVE AND DRIVEN ROTORS
Inspect rotor tip clesrance
Using a fealar gauge, measure the clearance batwaen
the drive and driven rotor tips.
Standard tip clearance:

0.080 — 0.160 mm [0.0031 — 0.0063 In.)
Maximum tip claarance:

0.21 mm {0.0083 in.}
If the tip clearance is greater than maximum, replace
the oil pump assembly.
Inspect rotor body clearance
Using a faalar gauge, measure the clearance between
the drivan rotor and body.
Standard body clearance:

0.100 - 0.170 mm (0.0038 — 0.0067 in.)
Maximum body clearance:

0.20 mm (0.0079 in.)
If the body clearance is grsater than maximum, re-
place the ocil pump assembly.
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ENGINE — LUBRICATION SYSTEM

C.

1.
(a)
(b)

1.

(a)

Inspect rotor side clearance
Using a feeler gauge and precision straight edga, maa-
sure the clearance batween the rotors and precision
straight adge.
Standard side clearance:

0.030 — 0.090 mm {0.0012 — 0.0035 in.)
Maximum side claarance:

0.15 mm (0.0059 In.)
If the side clearance is greatar than maximum, replace
the oil pump assembly.

R

OIL PUMP ASSEMBLY

INSTALL RELIEF VALVE
Insert the relief valve and spring into the installation
hole of the timing gear case.

Install a new gaskat and the plug.
Torque: 42 N-m {425 kgf.cm, 31 tIbf)

INSTALL DRIVE AND DRIVEN ROTOR

OIL PUMP INSTALLATION

INSTALL QIL STRAINER

Install a new gasket and the oil strainer with tha 2

boits and 2 nuts.

Torque: 8.8 N-m (80 kgf-em. 78 in_.Ibf)

INSTALL OIL PUMP (TIMING GEAR CASE)

Remove any old packing (FIPG)} material and be care-

ful not to drop any oil on the contact surfaces of the

timing gear case and cylinder biock.

®  Using a razor blade and gasket scraper. remova
all tha old packing (FIPG) material from the
gasket surfaces and sealing groovae.

®  Thoroughly clean all components to remove all
the loogse material,

& Using a non—residue solvant, clean both sealing
surfaces.
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ENGINE — LUBRICATION SYSTEM

EG-201

Seal Width 2~ 2 mm

5 mm Haxagon Wrench

P22887

(b} Apply seal packing to the timing gear case as shown

(c)

(d)
(e)

(f)

3.
(a)
(b)

(c)

(d)

in the llustration,

Seaal packing:
Part No. 08828 — 00080 or equivalent

& |nstall a nozzle that has beencuttoa 2 — 3 mm
(0.08 — 0.12 in.} opening,

® Parts must be assambled within 5§ minutes of
application. Otherwise the material must be re-
movad and reapplied.

¢ Immaeadiately remeove nozzle from the tube and
reinstall cap.

Place a new gasket into the groove of the timing gear

case as shown in the illustration.

install a naw O—ring to the injection pump.

Install the timing gear case to the cylinder block with
the 7 bolts. Uniformly tighten the bolts in several
passes.

Torque: 19.68 N.m (200 kgf.cm, 14 ft.lbf)

Install the 2 nuts holding the injection pump to the
timing gear case.

Tarque: 18 N-m (185 kgf-cm, 13 ft:bf)

POUR ENGINE OIL INTO CIL PUMP

Using a 5 mm hexagon wrench, remove the taper
screw plug.

Pour in approx. 10 ¢¢ (0.8 cu in.} of engine oil into the
oil pump.

Apply adhesive to 2 or 3 threads of the taper screw

pluy.
Adhaegive:

Part No. 08833~00080, THREE BOND 1344,
LOCTITE 242 or squivalent
Using a 5 mm hexagon wrench, instali the taper screw
piug.
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ENGINE — LUBRICATION SYSTEM

Seal Width
4 -5 mm

F\"WA

e

4.

5.
(a)

(b)

(c)

oo

0.

INSTALL WATER OUTLET

(See step 15 in cylinder head installation in

Engine Machanical)

INSTALL QOIL PAN

Rarmove any old packing (FIPG) material and ba care-
ful not to drop any oil on the contact surfaces of the
oil pan and cylinder block.

Using a razer blade and gasket scraper, remove
all tha old packing {(FIPG) matarial from tha
gasket surfaces and sealing groove.

Thoroughly clean all components to remove all
tha loose material.

Using a non—residua solvent, clean both sealing
surfaces.

NOTICE: Do not use s solvant which will affect the paint-
od surfaces,

Apply seal packing to the oil pan as shown in tha

llustration.

$eal packing:

Part No. 08828 — 00080 or aquivalent

¢ [nstall a nozzle that has beencut to a 4 — 5§ mm
(0.16 — 0.20 in.) opening.

* Parts must be assembled within 5 minutes of
application. Otherwise the material must be re-
moved and reapplied.

¢ Immediataly remove nozzle from the tube and

rainstall cap.

Install the oil pan with the 27 bolts and 3 nuts. Uni-
formly tightan the bolts and nuts in several passes.
Torque: 8.8 N-m (100 kgf-cm. 87 in.[Ibf)

INSTALL TIMING GEARS

{See steps 2 to 13 in timing gears installation in
Engine Mechanical)

FILL WITH ENGINE DIL

FILL WITH ENGINE COOLANT

START ENGINE AND CHECK FOR OIL LEAKS
RECHECK ENGINE OIL LEVEL
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OIL COOLER
COMPONENTS FOR REMOVAL AND

INSTALLATION

w /o EGR System w/ EGR System

EGR Valva Bracket

o v
Intake ; 'é’
Pipa Gf
:@jkb Gasket
Vacuum i
Hose .-

i .
& Gasket™

tntake Pipe Assembly

Intake Pipe
Insutator

Vacuum Hose (w/EGR 'SVM
Clamp {(w/ EGR System} ==
Vacuum Hose {w/ EGR System}

- —-— - o 1 1
Timing Belt Tensioner m .- ‘:::__-/*"' I}
No.2 Camshaft st - @ _:’5:-
Timing Pulley . '*‘ -2/l No.1 Flange

Mo 2 Flange

Timing Bslt Cover Timing Belt

Clamp 2) Gasket

VYacuum Hose

@r@—q' &~ Seal Washar
CIarnp_l"cm o=

Seal Washer

# Non-reusable part
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Qil Conlar and Cover Assembly
Qil C?oier —

Intake Manifold
Insulator

Link
Assembly

Sansor Connector
{ Excapt )
Australa M/T

t

)

1

I i

I |

H i / z\

i

! %_T_!_FI ' Clamp Throttle Postion
:

"

~d

.
i Ot Dipstick and
! Guide

———

?—:—*-0 0O-Ring

|

| Water Bypass Hose

' {from Injection Pump}
¢ & Gaosket

-?4

&)

Oil Filter

)

]

_~Check Valve

& *:Q;#LQ Gasket
2. o
0 %\@
%\0 Gasket
Relief Valve

[
f
!

# O-Ring

e Cover Agsambly
-
# O-Ring S - gD

No.1 Cylinder Block i
Insulator .
: Water
Injection Pump ; Oil Caolar and Temperature
i Sensor
{
]
A

Water Bypass Hose
) {irom Injection Pump)

* Non-reusable pant
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ENGINE — LUBRICATICN SYSTEM

EG-205

OIL COOLER REMOVAL

1.
2-

10.
(a)

(k)
11.

12,

CoOCOoODo0D o000

Tl

Push 1.

[\
N

|

FIWTY

DRAIN ENGINE COOLANT

REMOVE TIMING BELT

(See steps 1 to 3 in timing belt removal in
Engine Mechanical)

REMOVE NO.2 CAMSHAFT TIMING PULLEY
(See step 5 in timing belt removal in Engine
Mechanical)

REMOVE INJECTION PIPES

{See steps 3 and 5 in injection nozzles removal
in Fuel System)

REMOVE INJECTICN PUMP

{See steps § to 7 in injection pump removal
in Fuel System)

REMOVE OIL FILTER

{Sea step 2 in oil and filter replacement)

REMOVE RELIEF VALVE

Remove tha relief valve and gasket.
REMOVE CHECK VALVE

Remove tha chack valva and gaskat.
REMOVE WATER TEMPERATURE SENSOR
Remove the sensor and gasket.

REMOVE OIL DIPSTICK AND GUIDE

Remove the bolt, and pull out the dipstick guide to-
gother with the dipstick from the oil pan.

Ramove the O—ring from thae dipstick guide,
REMOVE OQIL COOLER AND COVER ASSEMBLY
Remove the 13 bolts. 2 nuts. the oil cooler, cover
assembly and gasket.

REMOVE 0il. COOLER FROM OIL COOLER COVER

-al

OIL COOLER AND RELIEF VALVE
INSPECTION

INSPECT RELIEF VALVE

Push the valve with a wooden stick to check if it is
stuck.

If stuck, replace the relief valve,

Donated by Onur Azeri . cruisercult.com




|

ém

unhe

EG-208

ENGINE — LUBRICATION SYSTEM

| Push

P2

INSPECT CHECK VALVE

Push the valve with a woodan stick to chack if it is
stuck.

if stuck, replace the chack valve.

INSPECT OIL COOLER
Chack the oil cooler for damage or ¢logging.
if nacessary, replace tha oil cooler.

e )

OIL COOLER INSTALLATION

(a)
(b)
(c)
(d)

(o)

INSTALL OIL COOLER TO OIL COOLER COVER
Install 2 new gaskets and the oil cooler to the oil

cooler cover with the 4 nuts.
Torque: 15.7 N-m {160 kgf-cm, 12 fu.lbf)

INSTALL OIL COOLER AND COVER ASSEMBLY
Install a new gasket, the oil cooler and cover assembly
with the 13 bolts and 2 nuts. Uniformly tighten the
bolts and nuts in several passes,
Torque: 18.6 N-m (200 kgf-cm. 14 ft-Ibf)
HINT: Each bolt length is indicated in the illustration.
Bolt langth:

A 20 mm (0.78 in)

B 40 mm (1.57in.)
INSTALL OIL DIPSTICK GUIDE AND OIL DIPSTICK
Install a new O—ring to the dipstick guide.
Apply soapy water to the O~ring.
Push in the dipstick guide end into the guide hole of
the cylinder block.
install the oil dipstick guide with the bolt.
Torque: 19.6 N-m {200 kgf-cm, 14 ft.Ibf)
Install the dipstick.
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4., INSTALL RELIEF VALVE
Install a new gasket and the ralief valva.
Torque: 38 N-m (400 kgf.cm, 29 ft-1bf)

6. INSTALL CHECK VALVE
Install a new gasket and tha chack valva.
Torque: 27 N-m {275 kgf-cm. 20 ft-Ibf)

6. INSTALL WATER TEMPERATURE SENSOR
Install a naw gasket and the sensor.
Torque: 19.6 N-m (200 kgf-cm, 14 ftIbf)

7. INSTALL OIL FILTER
(See step 2 in oll and filter raplacement)

8. INSTALL INJECTION PUMP
{Soe stops 1 to 3 in injection pump installation
in Fuel System)

9. INSTALL INJECTION PIPES
(See steps 3 and 5 in injaction nozzle installation
in Fuel System)

10. INSTALL NO.2 CAMSHAFT TIMING PULLEY
(Sea step 3 In timing belt Installation in Engine
Mechanical)

11. INSTALL TIMING BELT
(See steps 5 1o 10 in timing belt installation in
Engine Mechanical)

12. FILL WITH ENGINE COOLANT

13. START ENGINE AND CHECK FOR LEAKS

14. CHECK ENGINE OIL LEVEL
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ENGINE — LUBRICATION SYSTEM

OIL NOZZLE
COMPONENTS FOR REMOVAL AND
INSTALLATION

% Mon-reusable part

Qil Nozzle 4%
CheckValve — &
Cil Pan
: a——-O Gasket
5—" 7 Crain Plug

Py

OIL NOZZLES REMOVAL

1. REMOVE OIL PAN
{Sea ateps 1 and 4 In oil pump removal)

2. REMOVE CHECK VALVE AND OIL NOZZLES
Remove the 6 check valves and 8 oil nozzles,

OIL NOZZLES INSPECTION

1. INSPECT CHECK VALVES
Push the valve with a8 wooden stick to check if it is
stuck.

If stuck, replace tha check valve.
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ENGINE — LUBRICATION SYSTEM

EG-209

f 2. INSPECT OIL NOZZLES

If necessary, raplaca the oil nozzla.

FZZ878

OIL NOZZLES INSTALLATION

cylinder black.

oil nozzles and 8 check valvas.
Torque: 27 N-m (275 kgf-cm, 20 ft-Ibf)
2. INSTALL OIL PAN

Check the cil hozzles for damage or clogging,

e -0l

1. INSTALL OIL NOZZLES AND CHECK VALVES
(a) Align the pin of the oil nozzle with the pin hole of the

(b) Install the oil nozzie with the chaeck valve. Install the 6

(See staps 5§, 7, 89 and 10 in oil pump installation)

SERVICE SPECIFICATIONS

- ox
SERVICE DATA
01l prassure at idle spead | 29 %Ps (0.3 kgf/cm® 43 pai} or more
at 3,000 rpm 250 — 800 kPe (2.6 — 8.1 kgf/fom®, 38 — B7 psi}
Ol pump Tip claarance STD 0.080 — 0160 mm (0.0031 — 0 0063 In.}
Maximum 0.z1 mm (0.0083 n.)
Body clearance 8TD | 0.100 — 9170 mm (0.00389 — 0 0067 1n)
Maximum 0.20 mm (0.00791n.)
Side claarance STD 0.030 — 0.080 mm {0.0012 — 0.0035 in.}
Maximum | 0.15 mm (0.0058 in.)
B -
TORQUE SPECIFICATIONS
Part tightened Nm kgf cm ft-Ibf
Drain plug x Qi pan 34.3 350 25
Rel:ef velve x Timing gear case 42 425 N
Ol strainer x Main bearing cap 88 80 72 m. Ib¥
Timing gear casa x Cylinder block, Mamn bearing sap 198 200 14
Injection pump X Timing gaar case 18 186 13
Cil pan x Main bearing cap, Timing gear cese, Rear otl seal ratainer 98 100 87 in.-bf
Qil cooler cover x VIl caoler 15.7 160 12
O cooler cover, Oil dipstick guide x Cylinder block 194 200 14
Rehef valva x Oil coalsr cover as 400 29
Check valve x Oil cooler cover 27 275 20
Water temperature sensor X Oil coolar cover 19.6 200 14
Oul pozzle » Cylinder blosk 27 279 20
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STARTING SYSTEM

PREPARATION sr+ssrrsrsanmssisiacarmmnnmnnsemmmames ST— 2

PRE—HEATING SYSTEM rrerrvrrirvensrrnnanin §T— 3

STARTER «rorserrisisnmsansssnerisisrasnmmsasisnssnas ST— 8§

STARTEH RELAY .................................... ST.— 18

VOLTAGE CONVERTER TIMER ---+=+ecerensneee sT—19
{w/ 24 V Starter)

VOLTAGE CONVERTER RELAY «--riveenens - §T—2
{w/ 24 V Starter)

24 V HOLD WARNING RELAY -reeerereerenenene ST—2
{w/ 24 V Starter)

SERVICE SPECIFICATIONS reresrerravsennsnnisas §T- 22
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57-2 STARTING SYSTEM — PREPARATION

PREPARATION .
SST (SPECIAL SERVICE TOOLS)
(9286 -4501)  Inwctan Pump Spiine Shafy
Puller
0882000030  Alternaiar Resr Beanng Replacer Armaturs raar beanng
RECOMMENDED TOOLS il
' '_f?%. ﬁ 0B0BZ—-00050 TOYOTA Electncal Taster Sat
JES=- R
EQUIPMENT —
Dial indicator Commutator
Magnetic finger
Pull scale Brush sprng
Sandpaper Commutsior

Torque wrench

V —hlock

Verniar calipers

Cammutator, Brugh
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STARTING SYSTEM — PRE—HEATING SYSTEM

PRE—HEATING SYSTEM
ON—VEHICLE INSPECTION

HINT: Refar to Diesel Electrical System Diagnasis for
inspaction procedures.
(See troubleshooting in Engine Mechanical}

1. INSPECT LIGHTING TIME OF INTAKE HEATER
INDICATOR LIGHT
Turn the ignition switch "ON", measure the lighting
tims.
Light lighting time: Refer to tha chart graph
2. INSPECT AFTER GLOW
Turn the ignition switch “ON*, measure the time bat-
tery voltage is applied t¢ terminal GREL of the pre—
heating timer or emission ECL).
After glow time: Refer to the chart graph
w/ EGR System
Emission ECU
M T O T T Ty
e
w/o EGR System & 0 x
Pre-Heating Timer . E 1 \ 2
REL E g 120 o
F After g
g 8 | Glow 90 %
‘[za}' 4 N Time 60 3
[ -1 = . o
e = 2 Lighting B B
o Time | 8
= = 9/ 1 20 « & 8 °
-4 (32 68y (104) (140) (176)
Water Temperature *C{*F)
FIM
P22971 P21ST4 iR

PRE—HEATING TIMER OR EMISSION ECU™
INSPECITON

1.

DISCONNECT PRE—HEATING TIMER OR EMISSION

ECU CONNECTOR(S)

LOCATION: Under the instrument panel on the pas-

senger seat,

Donated by Onur Azeri . cruisercult.com
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ST-4 STARTING SYSTEM — PRE—HEATING SYSTEM

2. INSPECT PRE—HEATING TIMER OR EMISSION ECU
CIRCUIT
Check the connector on the wire harness side as
shown in these chart;

fi

Check for Tester connection Condition Specifiad value
Voltage*1 BATT - Ground - Battery voltage
Vol GIND - G d Ignition switch OFF No voltage
@ - Groun
oltag Ignition switch ON Battery voltage
Voltage*1 8. +B1 - Ground Ignition switch OFF No voitage
age +0, + - . .
ones Ignition switch ON Battery voltage
Ignition switch OFF No voltage
* -
Voltage*2 |G - Graund Ignition switch ON Battery voitage
Vol STA - G d Ignition switch OFF No voltage
oltage roun |gnition switch START Battery valtage
Ignition switch OFF No voltage
- d
Vakage VPWC - Graun Ignition switch ON Battery voltage
Continuty GREL - Ground - Continuity
Continuity*1 THW -E2 - Continuity
Continuity*2 THW -EG - Continuity
Continuity®™1 E1, E01, EQZ — Ground - Continuity
w/ EGR System
Wire Harness Side of Emission ECU
rriTacks T ] [/ [TE1 STA st W . GHEL
v asclses « B1] 02 exfvalye _Ine<l Et E01] B EGR{
r
¢ H‘__ IJ.‘ A1 L_11 —y
nig-1Amnlsl
w /o EGR System
Wire Harness Side of Pre-Heating Timer
GREL G
081 THWISTA vewe] EG Jamp
*1: w/ EGR System
*Z: w/oEGR System

voesd

3. RECONNECT PRE—HEATING TIMER OR EMISSION
ECU CONNECTOR(S)}
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STARTING SYSTEM — PRE—HEATING SYSTEM ST-5

Intake

Heater
Relay

No Continuity

Ohmmater
Q]
OO-J

Continuity

[i<li]

INTAKE HEATER RELAY INSPECTION

1.

(a)
(b)

REMOVE INTAKE HEATER RELAY

INSPECT INTAKE HEATER RELAY

Inspect relay continuity

Using an ohmmetar, chack that there is eontinuity
between tarminals e and g.

Check that there is no continuity between terminals B
and G.

If continuity is not as specified, replace the ralay.

Inspect relay oparation

Apply battery voltage across terminals e and g.
Using an chmmeter. chack that there is continuity
between tarminals B and G.

If operatian is not as spacified, replace tha relay.
REINSTALL INTAKE HEATER RELAY
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STARTING SYSTEM — PRE—HEATING SYSTEM

INTAKE HEATER INSPECTION
Components

Vacuum Hose

Intake Pipa

Air Hose@ Clamp

w/ EGR System V—EVRV Connector ','

intake Pipe Assembly ﬁ WTUM Pressure Sansor Connector
L

? _}:\‘ ~ 1
~ 3 g
Ny Ty LR 37’—\'5\! for Turbo Pressure Sensor

o s A ﬁ Vacuum Hose .
i @—‘0 Gasket Tl
44 k]
\ Intake Heater /
. Intake Heater J
F‘.-Laad Wire S>> Intfiiia Pipe Insulator

]
|
]
EGR Valve Connector : @—n ‘
:' & Gasket ' s
i :

# Nonh-reusable part

Foxom
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STARTING SYSTEM — PRE—HEATING SYSTEM 517

w{ EGR System Inspection

INSPECT INTAKE HEATER
Using an chmmetar, check that thers is continuity
batwaan terminal of the intaka heater and ground.

Ot t : inui i
e or if there is no continuity, replace the intake heater.
P
Continuity J
w/o EGR System
Ohmmeter
Continuity 2¢
5

P22984
Pazoss 71537

WATER TEMPERATURE SENSOR
INSPECTION

1. REMOVE WATER TEMPERATURE SENSOR
2. INSPECT WATER TEMPERATURE SENSOR
Using an chmmater, maeasure tha resistance betwaen
the terminals.
Resistance:
Refar to the chart graph

If thae resistance is not as specified, replace the water

tempearature sensor.
3. REINSTALL WATER TEMPERATLURE SENSCR

20} Acceptable

Ohmmeter

RESISTANCE k)

0.1|-

55 0 36 20 81 80 00
{~ap (32) (B8 {104} (taD) {176} {212)
POTAE?
Frezas TEMPERATURE *C {°F)

Ml
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5T-8 STARTING SYSTEM — STARTER

STARTER .
COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY

Starter Housing

Stop Collar

Retainer

Starter Clutch
Snap Ring
| Pinion Gear
e

Compression Spring
Clutch Shaft
Return Spring
Magnatic Switch
< \omprassion Spring

e —

Idtar Gear Beaﬂnrg‘ﬂ -
Plate Washer __ -~~~ ~

~
-
T~ ‘-_._-

-
S

~

! -

w'l‘ 8
g
rl ’ & Dust Protector g e ?_,,-
Lead Wire 4 O-Ring e
L3 ‘ \ Feit Washer
. e ) Rear Bearing

8® L Armature

/f:: 2N Front Bearing
s 48 Fietd Frama
Brush Holder  (Fisld Coil)
* 0-Fung

# Non-reuseble part End Cover  Lust Protector

P2XR2

STARTER DISASSEMBLY

1. REMOVE FIELD FRAME WITH ARMATURE AND
LEAD WIRE FROM MAGNETIC SWITCH

{a) Remove ths nut, and disconnect lead wire from the
magnatic switeh tarminal,

(b) Remocve the screw, washer and tha lead wire from the
terminal 50.
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STARTING SYSTEM — STARTER

sT-9

bly:
{1)
(2)
()
(4)
(5)

PZ2OET

(c} Remova the 2 through bolts and spring washers.

(d) Pull out the fisld frame with the armature from the
magnetic switch assembly.

{e) Remove the felt washer from the rear bearing.

2. REMOVE STARTER HOUSING, CLUTCH
ASSEMBLY AND GEARS
{a)] Remove tha 3 scraws,

(b} Ramove these parts from the magnetic switch assem-

Starter housing and clutch assembly
Reaturn spring

Plate washear

Idler gear

Bearing

3. REMOVE STEEL BALL
Using a magnetic finger, remove the steel ball from
the clutch shaft hole.

4. REMOVE BRUSH HOLDER
(a) Remove the 2 screws and end cover from the field
frame.
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§T-10

STARTING SYSTEM — STARTER

(b}
{c}

1.

1.

{a)
(b}

Using a screwdrivar, hold the spring tank back and
disconnect tha brush from the brush holder.
Disconnect the 4 brushes and remove the brush
holder.

REMOVE ARMATURE FROM FIELD FRAME

STARTER INSPECTION AND REPAIR
Armature Coil

INSPECT COMMUTATOR FOR OPEN CIRCUIT
Using an chmmeter, check that thera is continuity
hetween the segments of tha commutator.

if there is no continurty between any segment, replace
the armature.

INSPECT COMMUTATOR FOR GROUND

Using an ochmmeter, check that there is no continuity
between the commutator and armature coil cora.

If there is continuity, replace the armatura.

Commutator

INSPECT COMMUTATOR FOR DIRTY AND BURNT
SURFACES
If the surface is dirty ar burnt, correct it with sandpa-
per (No. 400) or on a lathe.
INSPECT COMMUTATOR CIRCLE RUNOUT
Place the commutator on V—blocks.
Using a dial gauge, measure the circle runout.
Maximum circle runout:

0.05 mm {0.0020 in.)
It the circle runout is greater than maximum, correct it
on a lathe.
INSPECT COMMUTATOR DIAMETER
Using vernier calipers, measure the commutator diam-
eter.
Standard diameter:

38.0 mm {1.417 in.)
Minimum diameter:

35.0 mm (1.378 In.)
If the diameter is less than minimum, raplace the
armatura.
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STARTING SYSTEM — STARTER sT-11

4. [INSPECT UNDERCUT DEPTH
Chack that the undercut depth is clean and free of

foraign materials. Smooth out the edga.
Stendard undercut depth:
0.7 — 0.8 mm {0.028 — 0.035 in.)
Minimum undercut depth:
STOOM0

0.2 mm (0.008 in.)
If the undercut depth is less than minimum, correct it
with a hacksaw blade.

Field Frame (Field Coil}

Continuity

1. INSPECT FIELD COIL FOR OPEN CIRCUIT
Using an ohmmater, check that there is continuity
between the lead wire and field coil brush lead.
if there is no continujty, replacea the fiald frame.

2. [INSPECT FIELD COIL FOR GROUND
Using an ohmmeter. check that there is no continuity
between the field coil end and field frame.
If there is continuity, rapair or replace the field frame.

| Ohmmeter

7

2 @

Brushes

INSPECT BRUSH LENGTH
Using verniar calipers, measurs the brush length.
Standard length:
20.5 — 21.0 mm {0.807 — 0.827 in.)
Minimum length:
13.0 mm {0.612 In.)
If the length is less than minimum, replace the brush
hoider and field framae.

ST b
P2i639 215074
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STARTING SYSTEM — STARTER

ST

Brush Springs

INSPECT BRUSH SPRING LOAD

Take the pull scale reading the instant the brush
spring separates from the brush.
Spring installed load:

186 — 353N (1.0 — 3.8kgtf. 4.2 — 7.9 bN
if the installed load is not within specification, replace
the brush gprings.

Brush Holder

INSPECT BRUSH HOLDER INSULATION

Using an ohmmaeater, chack that there is no continuity
betwsaan the positive (+) and negative {—) brush hel-
ders.

If there is continuity, reépair or replace the brush
holder.

Clutch and Geoars

{b)

INSPECT GEAR TEETH

Cheack tha gear testh on the pinion gear, idle gear and
clutch assambly for wear or damage.

If damaged, replaca the gear or clutech assembly,

If damaged. also check the drive plate ring gear for
wear or damags.

INSPECT CLUTCH PINION GEAR

Held the starter clutch and rotate the pinion gear
clockwise, and chack that it turns fresly. Try to rotate
tha pinion gear counterclockwise and check that it
locks.

If necessary, replace the clutch assembiy,

IF NECESSARY, REPLACE CLUTCH ASSEMBLY
Disassemble starter housing and clutch assembly
Push down the pinion gear and starter housing.
Using a plastic—faced hammer, tap down the stop
collar.
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STARTING SYSTEM —~ STARTER

ST-13

SI0505

(c} Using a screwdriver, pry out the snap ring.

{d} Disassemble these parts:

{1
(2)
(3)
{4)
{5)
{6)
(7)
(8)

Stop collar

Pinion gear
Ratainer
Compression spring
Starter housing
Starter clutch
Compressian spring
Clutch shaft

B. Assamble starter housing and ¢lutch assembly
{a} 1st, assembie these parts:

"
(2)
(3)

Clutch shaft
Compression spring
Starter clutch

(b) 2nd, assemble thase parts:

m
(2)
3
(4)
(5)
(6)

Clutch shaft and starter shaft assembly
Starter housing

Comprassion spring

Retainer

Pinion gear

Stop eollar

(e} Push down the pinion gear and startar housing.
{8) Using snap ring pliers, install a new snap ring.
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5T-14

STARTING SYSTEM — STARTER

(d) Using pliers, compress the snap ring.
(8) Check that the snap ring fits correctly.

{f) Using a plastic—facad hammar, tap the clutch shaft
and install the stop collar onto the snap ring.

Bearings

1. INSPECT BEARINGS
Turn the bearing by hand while applying inward force.
If resistanca is felt or the bearing sticks. replace the
bearing.

POXZI

2. |F NECESSARY, REPLACE BEARINGS
(a) Using SST. remove the bearing.
85T 09286—46011

POIS1&

Front Beanng

Rear Beaning {b} Using a press, press in a new front bearing.
{c) Using SST and a press, press in a new rear bearing.
SST 09820—-00030
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STARTING SYSTEM — STARTER

Ohmmaeter

o
J\

Switch Body

1.
Ohmmaeater
Terminal 50
2@
) 72539
2.

2.
(a)
(b)

{c)
3.
{a)
{b}

PZ2a67

Magnetic Switch

PERFORM PULL—IN COIL OPEN CIRCUIT TEST
Using an ehmmster. check that there is cantinuity
betwean terminals 50 and C.

If thera is no continuity, raplace the magnatic switch.

PERFORM HOLD—IN COIL OPEN CIRCUIT TEST
Using an chmmeter, chack that there is continuity
batween tarminal 50 and the switch body.,

If there is no continuity, replacae the magnetic switch.

MrSat—H

STARTER ASSEMBLY

HINT: Use high—temperature grease to lubricate the
bearings and gears when assembling tha starter.
PLACE ARMATURE INTO FIELD FRAME

Apply grease to the armature bearings, and insert tha
armature into the field frame,

INSTALL BRUSH HOLDER

Place the brush helder on the armature.

Using a scrawdrivar, hold tha brush spring back, and
connact the brush into the brush holder, Connact tha
four brushas,

NOTICE: Check that the positive (+) lead wires are not
grounded.

Install the end cover to the fiald frame with the 2
SCTews.

INSERT STEEL BALL INTO CLUTCH SHAFT HOLE
Apply grease to the steal ball,

Insert tha staal ball into the clutch shaft hele.
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ST-18 STARTING SYSTEM — STARTER

4. INSTALL STARTER HOUSING, CLUTCH
ASSEMBLY AND GEAR

(a) Apply grease to the return spring.

(b} Insert the return spring into the magnetic switch hola.

{c) Install the plate washer to the magnetic switch.

Plate Washer

s

ST0065
(c) Place these parts to tha starter housing:
(1) ldler gear
{2} Bearing
$T0636
(d) Assemble the starter housing and magnetic switch
assembly and install the 3 screws,
2T

5. INSTALL FIELD FRAME WITH ARMATURE AND
LEAD WIRE TO MAGNETIC SWITCH
(a) Install a new falt washer to the armature.

(b} Align the protrusion of the field frame with the cutout
of the magnatic switch.
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STARTING SYSTEM — STARTER

sT-17

(c}

(d)

{e)

1.
(a)
{b)

Install the fiald frame and armatura assambly with the
2 through bolts.
Torque: 9.3 N-m (85 kgf-cm, 82 in..Ibf)

Install the lead wire to terminal 50 with the screw and
washar.
Torque: 3.8 N-m (41 kgf-cm, 32 in.Ibf)

Connact the lead wire to terminal C, and install the
nut.
Torque: 21.1 N-m (215 kgf-cm, 18 ftibf)

STARTER PERFORMANCE TEST

NOTICE: These teats must be parformed within 3t 5
seconds to avold burning out the coll.

DO PULL-IN TEST

Disconnect the field coil lead wire from terminal C.
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.

DO HOLD—IN TEST

With battery connected as above with the clutch
pinion gear out, disconnect the negative (—) lead from
terminal C. Check that the pinion gear remains out.

If the clutch pinion gear returns inward, replace the
magnaetic switch assembly,
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ST-18 STARTING SYSTEM — STARTER RELAY

3. INSPECT CLUTCH PINION GEAR RETURN
Disconnect the negativea (—} 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., DO NO-LOAD PERFORMANCE TEST

{a} Connect the battery and ammeter to tha starter as
shown.

(b) Check that the starter rotates smoothly and steadily
with the pinion gear moving out. Check that the am-
mater shows the spacified current.

Specified current:
12 V type:
At 11.0 V: 180 A or lass
24 ¥V type:
At 23.0 V: 80 A or less

STARTER RELAY
STARTER RELAY INSPECTION

1. REMOVE STARTER RELAY

INSPECT STARTER RELAY

inspect relay continuity

w/ 12 V Starter:

(a) Using an ohmmeter, chack that there is continuity
between terminals 3 and 4.

(b) Check that there is no continuity between tarminals 1

and 2.

If continuity is not as spacified. replace the relay.

w12 V Starter Ohmmeter

»w

Ohmmeter
N
0.
L] No Continuity
Paxa? 1515
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STARTING SYSTEM — VOLTAGE CONVERTER TIMER{w/ 24 V Starter) ST-19

w /24 V Starter S w/ 24 V Starter:
/ = {a) Using an ochmmaeter, check that there is continuity
B betwean tarminals E and ST.
E[Ej {b) Check that there is no continuity between terminals B
Ohmmeter and MG,
] If continuity is not as specifiad, replace the relay.

stosn NO continuity Continuity paliTg

w/12 V Starter B. Inspect relay operation
w/ 12 V Starter;
| {a) Apply battery voitage across terminals 3 and 4.

:“ = {b} Using an ohmmeter, chack that there is continuity
o o e betwesn terminals 1 and 2.
Ohmmeter SYn If operation is not as specified, replace the relay.
E'
F1310% 215216

w/ 24 V Starter:

(a} Apply battery voltage across terminals E and ST,
NOTICE: If tha vehicle has a voltage converter, do the
check using a 12 V battary.

(b) Using an ohmmeter, check that there is continuity
between terminals B and MG.

If operation is not as specified, replace the ralay.
3. REINSTALL STARTER RELAY

stz Continwity 215x8

VOLTAGE CONVERTER TIMER
(w/ 24 V Starter)
VOLTAGE CONVERTER TIMER

INSPECTION
1. DISCONNECT VOLTAGE CONVERTER TIMER
CONNECTOR
Wire Formaea 2. INSPECT VOLTAGE CONVERTER TIMER

Check the connector on the wire harness side as
shown in these chart:

GTt

115905
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STARTING SYSTEM — VOLTAGE CONVERTER RELAY|w/ 24 V Starter}

Check for Tester connection Condition Specified value

Turn startar switch QFF No voltage
Voltage 1 - Ground -

Turn starter switch START Battery voltage

Turn starter switch OFF No voitage
Voltage 2 - Ground ;

Turn starter switch ON Battery voltage

Turn starter switch OFF No voltage
Voltage 3 - Ground

Turr starter switch START Battery voltage
Continuty 4 - Ground - Continuity
Continuity 5-6 - Continuity
Continuity 7 — Ground - Continuity

3. RECONNECT VOLTAGE CONVERTER TIMER
CONNECTOR
Voltage Convartes Relay VOLTAGE CONVERTER RELAY
S ~ (w/ 24 V Starter) .

VOLTAGE CONVERTER RELAY
INSPECTION

1. REMOVE VOLTAGE CONVERTER RELAY

2. INSPECT VOLTAGE CONVERTER RELAY
A. Inapect relay continuity
(a) Using an chmmeter, check that there is continuity

Continuity No cantinuity batwean tarminals & and g.

0 'I% {b) Using an chmmeter, check that there is continuity
Ol ) En batwean terminals 1 — and €.
-] = {¢) Using an ohmmeater, check that there is continuity

batween tarminals 14+ and 2+.

1_\[{:@ o {d) Using an ohmmater, check that there is no continuity
1+

Continuity betwesn terminals 1 — and 24.

Cicl " If continuity is not as specified, replace the relay.

‘O-ﬂi“' _E 2+

Continuity
O

5TOBE?

539
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STARTING SYSTEM — 24 V HOLD WARNING RELAY(w/ 24 V Starter) ST-21

No continuity Continuity
|

o 1o

2.1

1+
g
e
. E 2+
6 No continuity
Cal
&
Battery ol
=
ST0870
21530

24V Hold Warning Relay

Obhmmeter

No continuity

BEDDOY

Chmmeter

B.
(a}
(b)
(¢}

(d)

inspect relay oparation

Apply battery voltage across terminals e and g.
Using an ohmmeter, chack that there is continuity
batwean tarminals 1— and 2+,

Using an chmmater, check that thera is no continuity
betwesn terminais 1+ and 2+.

Using an ohmmater, chack that there is no continuity
tarminals 1— and E.

If continuity is not as specified, replace tha relay.
REINSTALL VOLTAGE CONVERTER RELAY

24 V HOLD WARNING RELAY
(w/ 24 V Starter) .
24 V HOLD WARNING RELAY INSPECTION

1.

z.
A.

{a)

{b)

B.
(a}
(b}

REMOVE 24 V HOLD WARNING RELAY

INSPECT 24 V HOLD WARNING RELAY

Ingpect ralay continuity

Using an ohmmeter, check that there is continuity
between terminals 1 and 3,

Using an chmmeter. chack that there is continuity
betweeh tarminals 2 and 4.

If continuity is not as specified, replace tha relay.

Inspect relay operation

Apply battery voltage across tarminals 1 and 3.
Using an ohmmeter, chack that there is continuity
betwsesan tarminals 2 and 4.

If continuity is not as specified, replace the relay.

3. REINSTALL 24 V HOLD WARNING RELAY
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STARTING SYSTEM — SERVICE SPECIFICATIONS

SERVICE SPECIFICATIONS

Ll e
SERVICE DATA
Starter Rated voltage and eutput power 12VZEEKW. 24V 4.5 kW
No—lcad charactaristics Current 2V wpe | 180Aorlessat11.0V
24 V type 90 A orlass at 230 V
rem 3.500 rpm or more
Brush length &TD 205 — 21.0 mm (0 807 — Q.BZ27 in)
Minimum 13.0 mm (0.512 in)
Spring instailad 'oad 186 — 35.3 N (1.9 — 3.5 kpf, 4.2 — 7.9 |bf)
Commutator
Diameter STD 360 mm {1 417 in.}
Mimimum 35.0 mm {1.378 in.)
Undearcut depth STD 0.7 — 0.9 mm ({0.028 — 0.035 n.)
Minimum 0.2 mm (D.008 in.)
Circle runout Maximum 0.05 mm (0.0020 irn.}
ATONA =L
TORQUE SPECIFICATIONS
Part tightened N-m kgf-om
Startar housing x Magnetic switch 83 a5 82 in.-lb¥f
End cover x Starter housing £.3 95 82 in.|lbF
Lead wire x Terminal 50 38 4% 32 in -tbf
Lead wire x Terminal C 21.1 215
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CH-1

CHARGING SYSTEM

PHECAUT'ON .......................................... CH_ 'z
PREPARATION --e-merrermrrmracrrrmmaamsrssenmananas CH— 2
ON—VEHICLE INSPECTION «-sirsssssiensanien CH— 3}
ALTERNATOR s+srvonirteanisaestenansisisicasanions

SERVICE SPECIFICATIONS
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CH-2 CHARGING SYSTEM — PREPARATION

PRECAUTION
1. Check that the battery cables ara conneactad to the carrect tarminals. ——
2. Disconnect the battery cables whan the battery is given & quick charge.
3. Do not perform tests with a high voltage insulation resistanca tester.
4. Never discannect the battery while the engine is running.
PREPARATION
L)
88T (SPECIAL SERVICE TOOLS)
09285—76010  Injaction Pump Camghaft Bearing Rotor rear bearing cover
Cone Replacar
09286—46011  Injaction Pump Splins Shaft Aectifiar and frame
Puller
09820—00021 AMernator Rear Boaring Puller
(982000030  Altarnator Rear Bearing Replacar
08820—63010  Aiternator Fulley Set Nut Wranch
Set
08950—80010  Replacer Set Rotor front bearinp
(09951—00260) Replacer 26
@ (03951 -00500) Replacer 50
@ (09952-06010) Adapter
DHOIT-K

RECOMMENDED TOOLS

a 0B082—-000B0 TOYOTA Bectrical Tester Set.
,g-‘ <
e
AR

P J—
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CH-3

CHARGING SYSTEM — ON—VEHICLE INSPECTION

EQUIPMENT

Ammeter{A)

Battery specific gravity gauge

Torqua wranch

Vearnier calipers

Rotor {Slip nng)

aner?eval\

l CORRECT WRONG
%U% -

Clearance

L ¥
5 O

P10

ON—VEHICLE INSPECTION

1.
(a)
(b)

2.
(a)
{b)

3.
{a)

(b)

Donated by Onur Azeri . cruisercult.com

CHECK BATTERY SPECIFIC GRAVITY AND
ELECTROLYTE LEVEL
Check the slectrolyte quantity of each cell.
If insufficient, refill with distillead {or purifiad) watar,
Check the specific gravity of sach cell,
Standard spacific gravity:

At 20°C (6B"F}:

105D31L and 105D31R: 1.27 — 1.29

Others: 1.25 — 1.27
If the gravity is less than specification. charge the
battery.

CHECK BATTERY TERMINALS, FUSIBLE LINK AND
FUSES

Check that the battery terminals are not loose or
corroded.

Chack the fusible link and fuses for continuity.

INSPECT DRIVE BELTS

Visually check the drive belt for cracks, oiliness or

wear. Check that the belt does not touch the bottom

of the pullay groove.

if necassary, raplace the drive balts as a set.

Check the drive bealt deflectiont by pressing an the balt

at the points indicated in the illustration with 98 N (10

kaf, 22 |b1) of prassura.

Drive balt deflaction:
New belt: 6 — 8 mm (0.24 — 0.31 in.)
Used belt: 8 — 11 mm {0.31 — 0.43 in.}

If necessary, adjust the drive belt deflection.

HINT:

s  "New belt” refers to a belt which has bean used
less than 5 minutes on a running engine.

®  “Used belt" refars to a belt which has been used
on a running engine for 5 minutes or mare.

e  After installing a new beit, run the engine for
about 5 minutes and recheck the daflection.
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CHARGING SYSTEM — ON—VEHICLE INSPECTION

Hatlery

Voltmeter

Discomnect Wire
from Termunal B

Alternator

v FOITES

4.

(a)
(b)

(a)
(b)

(a)

(b)

(a)

VISUALLY CHECK ALTERNATOR WIRING AND
LISTEN FOR ABNORMAL NOISES
Chack that the wiring is in good condition.
Check that there is no abnormal noise from the alter-
nator whila the engine is running.
INSPECT DISCHARGE WARNING LIGHT CIRCUIT
Turn the ignition switch "ON". Check that the dis-
charge warning light comes on.
Start the angine. Check that the light goes off.
If the light does not operate as spacified, troubleshoot
the discharge warning light circuit.
INSPECT CHARGING CIRCUIT WITHOUT LOAD
HINT: If a battery/alternator tester is available, con-
nect the tester to the charging circuit as per the
manufacturer's instructions.
if a tester is not available. connect a voltmeter and
ammeter the charging circuit as follows:
¢ Disconnect tha wire from terminal B of the alter-
nator and connect it to the naegative (—) lead of
the ammeter.
* Connect the positive {+) lead of the ammaeter to
terminal B of the alternator.
# Connect the positive (+) lead of the voltmeter to
terminal B of the alternator,
®  Ground the nagative (—) lead of the voltmeter.
Check the charging circuit as follows:
With the engine running from idle to 2.000 rpm., chack
the reading on the ammeter and voltmeter.
Standard amperaga:
10 A or leas
Standard voltage:
At 25°C (77°Fk 140 — 150V
At 115°C (239°Fr 136 — 143 vV
If the voltmetar reading is more than standard voltage,
replace the IC regulator.
If the valtmeter reading is less than the standard
voltage, check the IC ragulator and alternator as fol-
lows:
®  With terminal F grounded. start the engine and
chack the voltrmeter reading of terminal B.
® [|f the voltmeter reading is more than standard
voitage, replace the IC ragulator.
e [f the voltmetar reading is less than standard
voltage, check the alternator.
INSPECT CHARGING CIRCUIT WITH LOAD
With the engine running at 2,000 rpm, turn on the
high beam headlights and place the heater blower
switch at "HI",
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CHARGING SYSTEM — ALTERNATOR CH-&

{b) Check tha reading on the ammetar.
Standard amparage:

12V BO A typa: 30 A or mors
12 V 100 A type: 40 A or mora

If the ammeter reading is less than standard ampsr-
ags, repair the alternator.

HINT: K the battery is fully charged, the indication
will sometimes be less than standard amperages.

ALTERNATOR .
COMPONENTS FOR DISASSEMBLY AND

ASSEMBLY

Bearing Cover

Rotor

Alternator

Bearing Retainer
Washer

Front Bearing

Drive End Frame
{Stator}

Brush Holder

Plate Terminal

Rear End Cover

Brush Hoider Cover

Rectifier Holder

Ty

Rubber Insulator
P22597

ALTERNATOR DISASSEMBLY

1. REMOVE REAR END COVER
{a) Remove the nut and terminal insulator,

F2264)
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CHARGING SYSTEM — ALTERNATOR

{(b) Removae the 3 nuts, bolt and plate terminal,
(c) Remove the rear end cover,

2. REMOVE BRUSH HOLDER AND IC REGULATOR
{a) Remove tha brush holder cover from the brush holder.

{b) Ramove the 5 screws, brush helder and IC regulator.

{c) Remaove the seai plate from the rectifier and frame.

3. REMOVE RECTIFIER HOLDER
{a) Remova the 4 screws and rectifiar holder.
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CHARGING SYSTEM — ALTERNATOR

CH-7

PZAT

S5T (A)
SST (B)

PO8242 POB24D 15341

P21 008

(b)

(B)

(c)
(d)

(e)
(f)
(g)

(a)

(b)

Remove the 4 rubber insulators.

REMOVE PULLEY

Hold SST {A} with a torque wranch, and tighten SST
(B} clockwise to the specified torque.

SST 08820-63010

Torque: 39 N-m (400 kgf-cm. 29 ft.Ibf)

Chack that SST (A} is securad to the rotor shaft,

As shown in the illustration, mount SST {C} in a viss,
and install the alternator to SST (C).

To loosan the pullay nut, turn SST (A) in the direction
shown in the illustration.

NOTICE: To prevent damage to the rotor shaft, do not
loosan the pulley nut more than one—half of a turn.
Remaove the alternator from SST (C).

Turn SST (B) and remove SST (A and B).

Remove the pulley nut and pulley.

REMOVE RECTIFIER END FRAME
Removse the 4 nuts.

Using SST, remove tha rectifier end frama.
SS8T 09286—46011
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CH-8 CHARGING SYSTEM — ALTERNATOR

(c} Remove the alternator washar.

6. REMOVE ROTOR FROM DRIVE END FRAME

ALTERNATOR INSPECTION AND REPAIR
Rotor

bg' 1. INSPECT ROTOR FOR OPEN CIRCUIT

Using an chmmeter. check that there is continuity
batween the slip rings.
Standard resistance:
At 20°C (8B°F: 29 O
CHOTBA If there is no continuity. replace the rotor.

Conunuity

2. INSPECT ROTOR FOR GROUND

Using an chmmeter, chack that there is no continuity
\ betwsaen the slip ring and rotor.
If thare is continuity, replace the rotor.

cHOR
3. INSPECT SLIP RINGS
-~ §~ (a) Chack that the slip rings are not rough or scorad.
‘gk\ if rough or scored, replace the rotor.
7. {b) Using vernier calipers, maasure the slip ring diameter.
1‘@?"3! Standard diameter: P
e = };:_;', 7 14.2—14.4 mm {0.558—0.567 in.)
. I’T—T@!’f Minimum diametar:
12.8 mm {0.504 in.)
N if the diamaeter is less than minimum, replace the rotor.
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CHARGING SYSTEM — ALTERNATOR

CH-9

COhmmatsr
Cad
Comi?nuiw ‘ ’%’
e
i
o [4)
Fl ’; Y)
&3
(¥} = -

R
CHMOY
[T
Ohmmeter
———
]
Of
ol| Positve {+) "
Termunal i
Rectifier
Termmnal
POBAS:

Stator (Drive End Frame)

1.

2-

INSPECT STATOR FOR OPEN CIRCUIT

Using an ohmmeter, check that there is continuity
between the coil feads.

If there is no continuity, replace the drive end frama
assembly.

INSPECT STATOR FOR GROUND

Using an ochmmater, check that there is no continuity
between the coil lead and drive end frame.

If thera is continuity, replace the drive end frame
assembly.

Brushes

INSPECT EXPOSED BRUSH LENGTH
Using vernier calipers. measure the exposaed brush
langth.
Standard sxpoxed langth:
10.5 mm {0.413 in.)
Minimum sxposed length:
1.6 mm {0.058 in.)
If the exposed length is less than minimum, replace
the brush holder.

Rectifiers (Rectifier Holder)

1.
{a}

{b)
{c)

(a)

(b)

INSPECT POSITIVE RECTIFIER

Using an ohmmeter, connect one tester probs to the
positive (+) terminal and the other to sach rectifier
terminal.

Revarse the polarity of the taster prebes and rapeat
step (a).

Chack that one shows continuity and the other shows
no continuity.

If continuity is not as specified, replace the rectifier
holder.

INSPECT NEGATIVE RECTIFIER

Using an chmmeter, connact one tester probe to each
negative {—) terminal and the other to each rectifier
tarminal.

Revarse the polarity of the tester probes and repeat
step (a).
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CHARGING SYSTEM — ALTERNATOR

(c)

1.

(a)

(b)

(c)
(d)

Chack that one shows continuity and the other shows
no centinuity.

If continuity is not as specified, replace tha rectifier
holder.

Bearings

INSPECT FRONT BEARING
Chack that the bearing is not rough or worn.

IF NECESSARY, REPLACE FRONT BEARING
Remove the 4 screws, bearing retainer and bearing.

Using SST and a press, press out the bearing.
SST 09950—-60010 {09951 ~00260, 09952 ~06010)

Using SST and a prass, press in a new bearing.
$ST 09950—60010 (09961 —00500)
Install the bearing retainer with the 4 sorews.

INSPECT REAR BEARING
Check that the bearing is not rough or worn.
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CHARGING SYSTEM — ALTERNATOR CH-11

4. |F NECESSARY, REPLACE REAR BEARING

(a) Using SST. remove the bearing cover, bearing and
bearing cover.
SST 0982000021
NOTICE: Be caraful not to damage the fan.

(b) Place the bearing ¢over on the rotor,

(c) Using SST and a press, press in a new bearing.
S8ST 0982000030

{d) Using SST, push in the bearing cover.
SST €9285-76010

ALTERNATOR ASSEMBLY

1. PLACE RECTIFIER END FRAME ON PULLEY
2. INSTALL ROTOR TO RECTIFIER END FRAME
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CH-12 CHARGING SYSTEM — ALTERNATOR

3. INSTALL RECTIFIER END FRAME
{a) Place the alternator washar on the rotor.

pogesa
Ayt (b) Using a 29 mm socket wranch and press, slowly prass
CH: \ e
e in tha ractifier end frame.

P2EA

(c) Install the 4 nuts,
Torques: 4.5 N-m (48 kgf-em, 40 in.bf)
iy A
FIBAE

SST (A) 4. INSTALL PULLEY
SST (B) (a} Install the pulley to the rotor shaft by tightening the
pulley nut by hand.
(b) Hold SST (A} with a torque wraench, and tighten SST
(B) clockwise to the specified torque.
SST 09820-63010
Torque: 39 N-m (400 kgf.cm. 29 #.1bf}
(¢} Check that SST (A} is secured to tha pulley shaft.

(d) As shown in the illustration, mount SST (C) in a vise,
and install the alternator to SST (C).

() To torque the pulley nut, turn SST (A) in the direction
shown in the illustration.
Torque: 110 N-m {1,126 kaf-cm, 81 ft.Ibf)

(f} Ramove the altarnator from SST (C).

(@) Turn SST (B) and remove SST (A and B).

Donated by Onur Azeri . cruisercult.com



CHARGING SYSTEM — ALTERNATOR CH-13

6. INSTALL RECTIFIER HOLDER
(a) Install the 4 rubber insulators on the lead wires.

a7
(b) Install the rectifier holdar while pushing it with the 4 CH
ECrows., haaas
Torque: 2.8 N-m (30 kgf-cm, 28 in.-lbf)
P66

. INSTALL IC REGULATOR AND BRUSH HOLDER
{a) Place the seal plate on tha rectifiar end framae.
(b) Place the IC regulator and brush holder on the rectifier
end frame.
NOTICE: Ba careful of the holder installation direction.
{c) Install the b screws.
(d) Place the brush holder caver on the brush holder,

7. INSTALL REAR END COVER
(a) Install the and cover and plate terminal with the 3 nuts
and bolt.
Tarqus:
Bolt: 3.8 N-m (38 kgf-cm, 34 in..Ibf)
Nut 80 A: 4.4 N-m (45 kgf-cm, 39 in..Ibf)
100 A: 4.5 N-m {46 kgf-cm, 40 in.-Ibf)

(b) Install the terminal insulator with the nut.
Tarque:
BOA: 4.1 N-m {(41.5 kgf-cm, 38 in..lbf)
100 A: 8.5 N-m (68 kgf-cm, &8 in..Ibf)
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CHARGING SYSTEM — SERVICE SPECIFICATIONS

cr] SERVICE SPECIFICATIONS

8. CHECK THAT ROTOR ROTATES SMOOTHLY

e
SERVICE DATA
Battery Specific gravity
a1 20°C (88"F) 10ED3IL and 106D31R | 1.27 — 1.28
Others | 1.25 — 1.27
Alternstor Ratad output 12VBOA 100 A
Rotor coll resistance 29 0
Ship ring diamater STD 142 mm — 14.4 mm (0.559 — 0.567 n.)
Mimmum | 128 mm (0.504 m.)
Briah sxpossd langth STD | 10.5 mm [(0.413in)
Mmimum 1.6 mm {0.059 in.)
IC Regulator Regulating voliage st 26°C(77F | 140 - 16OV
ot 116°C [239°F) | 136 — 143V
L o]
TORQUE SPECIFICATIONS
Part tightensd N-m kgf-cm fr-of
Rsctrtr end frame x Drove ond frame 4.5 48 40 i
Alternator pullsy x Rotor 110 1,125 81
Rectifwr holder x Coil lead on rectrfier end frame 2.9 ao 28 in.-Ibf
Plete terminal x Rectifier holder a8 38 34 in_-bf
Rear snd cover x Ractiliar holder B0 A a4 45 36 in..ibf
100 A 45 48 40 in.-bf
Terminal nsulator x Aectibier holder a0 A 4.1 41.5 36 in..ibf
100 A R L] 58 ..l
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