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PREPARATION — ENGINE MECHANICAL

PP-1

ENGINE MECHANICAL

SST (SPECIAL SERVICE TOOLS)

EGoAY-38

Valve Guide Bushing Remover &

09201-10000
. Replage'r Set
(09201-01050) Valve Guide Bushing Remover & Re
/ placer 5
’ 09201-41020 Valve Stem Oil Seal Replacer
s .

09202-70020 Valve Spring Compressor
(09202-00020) Afttachment

0921354015 Crankshaft Pulley Holding Tool

09223-15030 Qil Seal & Bearing Replacer Crankshaft rear ¢il seal
09223-46011  Crankshaft Front Oil Seal Camshait oil seal

. ' Replacer

09228-06501  Oil Filter Wrench

09330-00021 Companion Flange Holding Tool Crankshaft pulley
0963620010 Upper Ball Joint Dust Cover

' Replacer -

09816-30010  Qil Pressure Switch Socket Qil pressure switch

Knock sensor

0984318020 Diagnosis Check Wire




PP-2

PREPARATION _— ENGINE MECHANICAL

09950~50010  Puller C Set
g (09951-05010) Hanger 150 Crankshaft pulley
i@ ri (09952-05010) Slide Arm Crankshaft pulley
D (09953-05020) Center Bolt 150 Crankshaft pulley
\\m\\\\‘\\m\nm\\'\\'r‘-“““
)
_ ' (09954-05030) Claw No.3 Crankshaft pulley
W 09950-70010 Handle Set
' ' (09951-07150) Handle 150 Valve guide bushing
Crankshaft rear oil seal
T 0904350100  Bi-hexagon Wrench 10 mm .
1 0904538162  Spark Piug Wrench . _
Q;';L)
S 09200-00010  Engine Adjust Kit .
ST T e
& ’
@ 09904-00010  Expander Set .
-
%
g
-
.a.* é
Calipergauge
COMC meter

Compressiongauge

TN



PREPARATION - ENGINE MECHANICAL

Connectingrod aligner

Clindergauge

Dialindicator

Dye penetrant

Heater

Magneticfinger

Micrometer

Piston ring compressor

Piston ring expander

Platigauge

Prection straight edge

Soft brush

Spring tester

Steelsquare

Thermometer

Timing light

Torque wrench

Valve seat cutter

Vemier calipers

SSM (SERVICE SPECIAL MATERIALS)

08826-00080

Seal Packing Black or equivalent Camshaft bearing cap

(FIPG) Cylinder head cover
08833-00070 Adhesive 1324, Spark plug tube

THREE BOND 1324 of equivalent : :
08833-00080 Adhesive 1344, Timing bett idler puliey

THREE BOND 1344,
LOCTITE 242 or equivalent
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PREPARATION - ELECTRONIC FUEL INJECTION

ELECTRONIC FUEL INJECTION

Y

EQOCF-32
SST (SPECIAL SERVICE TOOLS)
| @,@@ . 09268-41046 Injection Measuring Tool Set
ATy
' e ' (90405-09015) No.1 Union
=) : '
: (95336-08070) Hose
DA S= . W
09631-22020  Power Steering Hose Nut Fuel line flare nut
w = 14.x 17 mm Wrench Set
' ' . 09816-30010 Oil Pressure Switch Socket Knock sensor
@ . 09842-30070 Weing F EF1 inspection
/ 0984318020 Diagnosis Check Wire
UECOMMENDED TOOLS T
09032-00040 TOYOTA Electrical Tester.
S — 0920000010  Engine Adjust Kit .
| G 00030 HosePlgSet. "Plug for vacuum hose, fuel hose




PB_EPARATION ~ ELECTRONIC FUEL INJECTION

PP-5

EQUIPMENT

Carburetorbalancer

Throttie body

Graduatedcylinder

Injector

Hexagon wrench

"Sound scope

Injector

Tachometer

Torque wrench

Vacuumgauge
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PREPARATION — COOLING

COOLING

SST (SPECIAL SERVICE TOOLS) -
M GD @ 09230-01010  Radiator Service Tool Set
eﬁc) o
W 0o
. 09236-00101  Water Pump Overhaul Tool Set
@,.,
(09236-15010) Bearing Stay
§
L (09237-00010) Water Pump Bearing Remover &
- = Replacer
- ) -
(09237-00020) Bearing Stay —
G —
'(09237-00040). Shaft "A"
RECOMMENDED TOOLS -
' _09082-00046 TOYOTA Electrical Tester,
-EQUIPMENT o
“THeater o Water temperature switch |
Radiator cap tester _ '
 Thermometer Water temperature switch
. | Torquewrench )
- COOLANT -
. ftem Capacity ' Classification
Engine coolant 6.0 liters (6.3 US qts, 5.3 Imp. qts) Ethylene~glycolbase

SSM (SPECIAL SERVICE MATERIALS)

08826-00100

(FIPG)

Seal Packing 12828, Water pump seal
THREE BOND 1282B or equwalent -




PREPARATION — LUBRICATION

PP-7

LUBRICATION

! i EOLM-1A
5ST (SPECIAL SERVICE TOOLS)
-' ? _ T 0903200100 Ol Pan Sea) Cutier
- 0922806501 Ol Filter Wrench
W i'
‘ 09816-30010 Oil Pressure Switch Socket
IECOMMENDED TOOLS
09200-00010  Engine Adjust Kit .
09905-00013  Snap Ring Pliers .
-. EG1ON-AE
:QUIPMENT
Jil pressure gauge
>recision straight edge
lorque wrench
EGax-77

UBRICANT |
ingine oil AP grade SG or SH, multigrade engine ol or
Dryfil - 3.5 liters (3.7 US qts, 3.1 Imp. gts) ILSAC multigrade engine oil
Drain and refill ) . ’

w/ Qil filter change - 3.0 liters (3.2 US gts, 2.6 Imp. gts)

w/o Oil filter change 2.8 litsrs (3.0 US qgts, 2.5 Imp. gts)
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PREPARATION — LUBRICATION

SSM (SPECIAL_ SERVICE MATERIALS)

0882600080  Seal Packing Black or equival Oil pan
. " (FIPG) _ :
08833-00080  Adhesive 1344, Oil pressure switch

THREE BOND 1344,
LOCTITE 242 or equivalent

L
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_PREPARATION - IGNITION

3NITION N I |
ST (SPECIAL SERVICE TOOLS) | | e

| 09240-00020  Wire Gauge Set _ - | Airgap
ECOMMENDED TOOLS -

09082-00040 TOYQTA Electrical Tester.

TS ———" ] 09200-00010 Engine Adjust Kit .

QUIPMENT f T

aggerinsulation resistance meter Spark plug
ark plug cleaner '
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PREPARATION — STARTING

STARTING

- SST (SPECIAL SERVICE TOOLS) —
25 Piston P|n Remover & Replacer
@aaﬂﬁﬁ% 3 I 0922125026 1 _ epl
=8
., ' :- (09221-00090)  Guide C* | enter bearing. |
RECOMMENDED TOOLS -
. | . 0908_2—00040 TOYOTA Electrical Tester.
| r _ Lo 09904-00010  Expander Set .
S
- é
EQUIPMENT | "
Calipergauge - - TGonter bearing
Dialindicator o : . | Commutator
Micrometer _ Planet camier shaft
Pullscale . o Brush spring
Torque wrench S 1
V-block ' ' Commutator
Vemnereallpers _ ’ Commuhtm—Bmsh




PREPARATION — CHARGING

PP-11

HARGING

CHOOO-1P

ST (SPECIAL SERVICE TOOLS)

09285-76010

Injection Pump Camshatft Bearing
Cone Replacer

Rotor rear bearing cover

09286-46011

Injection Pump Spline Shaft
Puller

Rectifier end frame

09820-00021

Alternator Rear Bearing Puller

09820-00030

Alternator Rear Bearing Replacer

Rotor rear bearing .

09820-63010

Alternator Pulley Set Nut Wrench

. Set

09950-60010

Replacer Set -

Rotor front bearing.

(09951-00260)

Replaperas

(09951-00500)

Replacer 50

. _ @ (09952-06010)
(Ot | -

ECOMMENDED TOOLS

- CHETS-1S

09082-00040

TOYOTA Electrical Tester.

09905-00013

Snap Ring Pliers .
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PREPARATION — CHARGING

EQUIPMENT

CHOOU-1T

Battery specific gravity gauge

Belttension gauge

Torque wrench

Vemier calipers

Rotor (Slip ring), Brush

—
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SERVICE SPECIFICATIONS ~ STANDARD BOLT

| . STANDAR |
HOW TO DETERMINE BOLT STRENGTH
7 Mark Class Mark . Class
Hexagon . 4~ 4T Hexagon 4
; flange bolt
head bol 5= 5T " Protruding T
Bolt 6— 6T w/ washer lines
®/head No. 7_ T hexagon bolt
' 8- ad Hexagon
: 9— aT flange bolt g rud 61'
' rotruding 1
g : 10—1 107 w/ washer lines '
‘ O ' 11— 11T hexagon bolt
Hexagon .
flange bolt 6
No mark 47 Protruding "T
w/ washer lines
hexagon bolt
Hexagon * Stud bolt No mark
flange bolt - . : _ ]
Nomark - 4T )
w/ washer _
hexagon bolt o
Hexagon '
head boit 2 )
. Protruding 5T
lines . .
Grqoved
Q/! Hexagon
flange bokt 2 : : .
Protruding 6T T
w/ .washer " lines _ _
hexagon bokt
Hexagon ‘
head bolt 3 )
Protruding 7T Welded bott _
i - . lines .
. Hexagon | 4T
head bolt 0 4
20D Protruding 8T )
’ 0 lines
VoGa21
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__SERVICE SPECIFICATIONS — STANDARD BOLT
SPECIFIED TORQUE FOR STANDARD BOLTS
. . Specified torque
Class _Dna"r:::ter ﬁ‘t::' __Hexagon head bolt ' Hexagon flange bolt
N'm kgf-cm ft-Ibf N-m - kgf-cm ft-Ibf
6 1 5 55 48 in.-ibf 6 60 52 in.-Ibf
8 1.25 12.5 130 9 14 145 10
T 10 1.25 26 260 19 29 290 21
4 12 1.25° 47 480 35 53 540 39
14 1.5 74 760 55 84 850 61
16 1.5 115 1,150 83 - — -
6 1 6.5 -65 . - BB in.-Ibf 7.5 75 65 in.-Ibf
8 1.25 15.5 160 12 17.5 175 13
- 10 1.25 32 330 24 36 360 26
12 1.25 59 600 43 65 670 48
P 14 1.5 91 930 67 100 1,050 76
N 16 1.5 140 1,400 101 - - -~
6 1 8 80 69 in.-Ibf 9 90 78 in.Ibf
8 1.25 19 195 14 21 210 15
o 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 1,250 920
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 38 58 590 43
12 1.25 a5 970 70 105 1,050 76
14 1.5 145 1,500 108 165 1,700 123
16 1.5 . 230 2,300 166 - - —
- 8 . 1.25 29 300 22 33 330 24
U 8T 10 1.25 61 620 45 68 690 50
| 12 1.25 110 1,100 80 120 1,250 920
8 1.25 34 340 25 37 380 27
9T 10 1.25 70 710 51 78 790 57
12 1.25 1285 1,300 94 140 1,450 105
. 8 1.25 38 390 28 42 430 31
10T 10 1.25 78 800 58 88 890 64
12 1.25 140 1,450 105 155 1,600 116
8 1.25 42 430 31 47 480 35
1T 10 1.26 87 . 890 64 97 990 72
12 1.25 155 1,600 116 175 1,800 130

r\
A Y
oY




SERVICE SPECIFICATIONS - ENGINE MEGHANICAL
ENGINE MECHANICAL
SERVICE DATA
Idie CO Concentration ) 0-1.0%
Compression at250 rpm STD | 1,330 kPa (13.6 kgi/em?, 193 psi) or more
pressure Minimum | 1,080 kPa (11.0 kgf/cm2, 156 psi)
Difference of pressure between each cylinder 98 kPa (1.0 kgf/cm2, 14 psi) or less
Vaive .atcold Intake | 0.19—0.29 mm (0.007 - 0.011 in.)
clearance Exhaust | 0.39~0.49 mm (0.015-0.020in.)
Ignitiontiming w/ Terminals TE1 and E1 connected 10 = 2° BTDC @ idle
Idle speed , ' 880 + 50 rpm
Timing bet Protrusion from housing side 11.9~12.8mm (0.469 - 0.504 in.)
tensioner
Cylinderhead Warpage _
Cylinder block side Maximum | 0.10 mm (0.0039 in.)
, Manifold side Maximum | 0.10 mm (0.0639 in.)
Valve seat
Refacing angle 30%,45%,60°
Contacting angle 45°
Contacting width 1.0—1.4mm (0.039 - 0.055in.)
Valve guide Inside diameter _ 5.010-5.030 mm (0.1972-0.1980 in.)
bushing Outside diameter (for repair part) STD | 9.727-9.738 mm (0.3830-0.3834 in.)
' ' O/50.05 | 9.777-9.788 mm (0.3850 - 0.3854 in.)
Valve ‘Valve overall length $TD Intake | 98.51 mm (3.8783n.)
' ‘ : Exhaust | 108.45 mm (4.2697 in.)
Minimum Intake | 97.81 mm (3.8508 in.)
Exhaust | 107.75 mm (4.2421 in.)
Vale face angle 445 '
Stemdiameter Intake | 4.970~4.985 mm (0.1957 ~ 0.1963 in.)
' Exhaust | 4.965-4.980 mm (0.1955-0.1961 in.)
Stem oil clearance STD Intake | 0.025—0.060 mm (0.0010—0.0024 in.)
Exhaust | 0.030~0.065 mm (0.0012—0.0026 in.)
Maximum Intake | 0.08mm (0.0031in.) '
Exhaust | 0.10 mm (0.0039in.)
Margin thickness STD | 0.8—1.2 mm (0.031 —0.047 in.)
Minimum | 0.5 mm (0.0201in.)
/alve spring Deviation Maximum | 2.0 mm (0.079in.)
Freelength 48.97 mm (1.9279in.) )
Installedtension at37.7 mm(1.4842in.) [ 145165 N (15.2—-16.8 kgf, 33.5~37.0 Ibf)
>amshaft Thrust clearance STD | 0.080—0.190 mm (0.0031 —0.0075 in.)
Maximum | 0.25 mm (0.0098 in.)
Joumal oil clearance STD | 0.035-0.072 mm (0.0014 —0.0028 in.)
Maximum | 0.10mm (0.0039in.)
Joumnaldiameter 24.949-24.965 mm (0.9822 - 0.9829 in.)
Circle runout Maximum | 0.04 mm (0.0016 in.) ' o
Cam lobe height STD Intake [ 40.28 - 40.38 mm (1.5858 —1.5898 in.) oY
Exhaust [ 40.09—40.19 mm (1.5783-1.5823in.)
Minimum Intake | 40.13 mm (1.5799 in) .
Exhaust | 39.94 mm (1.5724in.)




SERVICE SPECIFICATIONS —

ENGINE MECHANICAL

Valve lifter

Lifterchameter

) Lifter bore diameter

Oil clearance STD
Maximum

23.475-23.485mm (0.9242 - 0.9246 in.)
23.500—-23.521 mm (0.9252--0.9260 in.)
0.015-0.046 mm (0.0006 — 0.0018in.)
0.10 mm (0:0039in.)

Manifold

Maximum intake
Exhaust

Warpage

0.10mm (0.0039in.)
0.30mm (0.0118in.)

Cylinder head
bolt

Stndard
maximum

Boitlength

114.0-115.0 mm (4.4882—-4.5276 in.)
116.5 mm (4.5866 in.)

Spark plug
tube

Protrusion

33.1-33.9mm (1.303-1.335in.)

e

S

Cylinder block

Maximum

STD. Mark 1
Mark 2

Mark 3
Maximum STD
0/50.50

Cylinder head surface warpage
Cylinder bore diameter

0.05mm (0.0020in.)

81.000—81.010mm (3.1890-3.1894in.)
81.010—-81.020 mm (3.1894—3.1898 in.)
81.020-81.030 mm (3.1898 ~3.1902in.)

81.23mm (3.1980in.)

81.73mm (3.2177in.)

( Piston and
pistonring

STD Mark 1
Mark 2

Mark 3
0/50.50
Piston oil clearance §TD
Maximurn

Piston ring groove clearance No.1
No.2

Qil Teikoku made

Riken made

STD No.1 Teikokumade
_ Rikenmade

No.2 Teikoku rade
_Riken made

Qil Teikoku made

Riken made

Maximum No.1

No2

Oil

Pistondiameter

Pistonringendgap_

80.895 - 80.905 mm (3.1849—3.1852n.)
80.905-80.915mm (3.18523.1856 in.)
80.915-80.925 mm (3.1856 — 3.1860 in.)

| 81.500~81.530 mm (3.2087 —3.2098 in.)

0.095—-0.115 mm (0.0037—0.0045in.)
0.13mm (0.0051 in.)

0.040 - 0.080 mm (0.0016—0.0031:in.)
0.030—0.070 mm (0.0012—0.0028 in.)
0.020 ~0.160 mm (0.0008 - 0.0063 in.)
0.030-0.110 mm (0.0012~0.0043 in.)
0.250—0.350 mm (0.0098-0.0138in.)
0.280~0.350.mm (0.0110—0.0138 in.)
0.350—0.500 mm (0.0138 —0.0197 in.)
0.350 - 0.450 mm (0.0138~0.0177 in.)
0.100—0.350 mm (0.0039 - 0.0138in.)
0.150 - 0.400 mm (0.0059-0.0157 in.)
0.95 mm (0.0374in.) -

1.05mm (0.0413in.)

1.00mm (0.0394 in.)

il

I

e e —a e



SERVICE SPECIFICATIONS — ENGINE MECHANICAL

0.150 - 0.250 mm (0.0059—0.0098 in.)

: . Thrustclearance STD
Connectingrod Maximum | 0.30mm (0.0118in,)
Connecting rod bearing center wall thickness ' :
Refererice STD Mark 1 | 1.486—1.480 mm (0.0585—0.0587 in.)
Mark 2 | 1.490—1.494 mm (0.0587-0.0538 in.)
Mark 3 | 1.494 — 1.498 mm (0.0588 - 0.0590 in.)
Connecting rod oil clearance STD STD | 0.030—0.061 mm (0.0012-0.0024 in.)
U/S 025 | 0.019-0.073 mm (0.0007 —0.0029 in.)
Maximum | 0.08 mm (0.0031 in.)
Rodbend Maximum per 100 mm (3.94in.) | 0.03 mm (0.0012in.)
Rod twist Maxirmum per 100-mm (3.94 in.) | 0.05 mm (0.0020 in.)
Connecting rod bolt out side diameter STD | 8.860—9.000 mm (0.3488 — 0.3543 in.)
Minimum | 8.60 mm (0.3386 in.) '
Crankshaft Thrust clearance STD | 0.020 ~0.220 mm.(0.0008 - 0.0087 in.)
: . Maximum | 0.30 mm (0.0118in.)
Thrust washer thickness 2.440—2.490 mm (0.0961 -0.0880 in.)
Main journal oil clearance STD STD | 0.015—0.045 mm (0.0006 - 0.00181n.)
U/ 0.25 | 0.015 - 0.053 mm (0.0006 — 0.0021 in.)
Maxirnum | 0.08 mm (0.0031in.)
Main journal diameter STD | 47.982—48.010 mm (1.8891 - 1.8808 in.)
. US0.25 | 47.745-47.555 mm (1.8797 - 1.8801 in.)
Main bearing center wall thickness (Reference)
STD Mark 1 | 2.002— 2,005 mm (0.0788 —0.0789 in.)
Mark 2 | 2.005--2.008 mm (0.0789-0.0791 in.)
Mark 3 | 2.008—2.011 mm (0.0791 - 0.0792 in.)
Mark 4 | 2.011 —2.014 mm (0.0792- 0.0793in.)
Mark5 | 2.014-2.017 mm (0:0793-0.0794in.)
Crank pin diameter STD | 41.985—42.000 mm (1.6530 — 1.6535 in.)
' U/S0.25 | 41.735~-41.750 mm (1.6431 —1.6437 in.)
‘Circle runout Maximum | 0.03 mm (0.0012in.)
Main journal taper and out—of-round Maximum | 0.005 mm (0.0002 n.)
o Crank pin taper and out—of-round Maximum | 0.005 mm (0.0002in.)
FTORQUE SPECIFICATION
Parttightened N-m kgf-cm ft-lbf
Spark plug x Cyiinder head 18 180 13
Distributor x Cylinder head 23 . 230 17
Idier pulley x Cylinder block . 35 350 25
Camshaft timing pulley x Camshaft 59 600 43
No.1 ¢ylinder head cover x Cylinder head 8 80 69in.-Ibf
Tensioner x Oil pump 9.5 95 82in.-tbf
Timing belt covers x Cylinder head, Cylinder block, Oil pump 95 95 82in.-Ibf
Crankshaft pulley x Crankshaft 140 - 1,400 - 101
No.2 cylinder head cover x No.1 cylinder head cover 9.5 95 82in.-ibf
Cylinder head x Cylinder block (1st) 30 300 2
Cylinder head x Cylinder block (2nd) Tum 90° Tum 90° Tum9o*
Cylinder head x Cylinder block (3rd) Tum 90° Tum 90° Tum 90°
Samshaft bearing cap x Cylinder head 17 175 13
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SERVICE SPECIFICATIONS - ENGINEMECHANICAL

Engine mournting stay x Cylinder head 35 350 25
No.2 water inlet x Cylinder head 15 150 1
Oil dipstick guide x Alternator adjusting bar 9.5 95 B82in.-ibt
Intake manifold x Cylinderhead _ 22 220 16
‘Intake manifold stay x Intake manifold, Cylinder block: 22 . 220 16
Engine hanger (RH) x Cylinder head 22 220 16
Water inlet housing x Cylinder hoad 22 220 16
Water outlet x Cylinder head 22 220 16
OSV x Cylinder head 9.5 a5 ) 82in.-bf
Exhaust manifold x Cylinder head 50 " 500 36
Exhaust manifold stay x Exhaust manifold, Cylinder block 45 450 33
Hoeat insulator x Exhaust manifoid 9.5 95 82in_-lbf
Main bearing cap x Cylinder block . 60 610 44
Connecting rod cap x Connecting rod (1st) . 29 300 22
Connecting rod cap x Connecting rod (2nd) Tumg0* Tumg0°* Tum90°
~~\ Rear oil seal retainer x Cyfinder block 95 95 82in.Ibf
~{ Knock sensor x Cylinder block ' 45 450 33
| Water pump x Gylinder block 14 145 ' 1"
RH engine mounting bracket x Cylinder block 51 - 525 ' 38
Alternator adusting bar x Cylinder block _ 39 400 29
Rear end plate x Cylinder block 95 ' 95 82in.-bf
Flywheel x Crankshaft : 75 750 } 54




SERVICE SPECIFICATIONS _— _ ELECTRONIC FUEL INJECTION _

LECTRONIC FUEL INJECTION
ERVICE DATA

lelpressure 1{ Fuel pressure at no vacuum | 235275 kPa
gulator B (2.4 —2.8 kgffom?, 34 — 40 psi)
sel pump Resistance © at20°C (68°F) | 0.2-3.0Q
jector Resistance at20°C (68°F) | 13.4-14.2Q
Injectionvolume 65 —82 cm3 (4.0—5.0 cuin.) per 15 sec.
Difference belween each cylinder 5cm3 (0.3 cuin.) or less
Fuelleakage | One drop or less per minute
wottle body Throttle opener setting speed 2,500 rpm or less
woitle Clearance between stop screw and lever
ysition 0 mm (0in.) VTA-E2 | 0.3-6.3kQ
nsor 0.80 mm (0.031 in.) IDL=E2 | 0.5 kQ orless
1.0 mm (0.040 in.) IDL— E2 | Infinity
Throttie valve fully open VTA-E2 | 1.8-11.5kQ
_ - VC-E2|35-65ka
Cvave, | Resistance (+B—RSCorRSO) - Cold | 17.5-2850Q
‘  Hot|17.0~2450
amshaft Resistance at20"C (68°'F) | 11-130
ning oil
ntrol vatve . _
3VforEVAP | Resistance at20°C (68°F) [30-330°
atertomp. Resistance at-—20°C (—4°F) | 10-20 k@
insor and ' - at0’c (32°F) | 4-7KkQ
keair | at20°C (68°F) [ 2-3 ke
mp. sensor ' at40°C(104°F) [ 09-1.3ka
' . at60°C (140°F) [ 0.4—0.7kQ
N _ .at80°C(176"F) | 02-0.4kQ
tygen sensor Heater coil resistance - at20°C(68°F) |11 ~16Q
1cuum ' Power source voltage " " las-s55v
nsor ., - ’ -
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SERVICE SPECIFICATIONS - ELECTRONIC FUEL INJECTION
ECU Condition Terminals | Voltage
- BATT-E1 [9-14V
IGSWON" +B-E1 |9-14V
IG SWON VC-E2 [45-55V
IG SW ON (Throttle valve fully closed) VIA-E2 | 0.3-08V
IG SW ON (Throttle valve open) VIA-E2 |3.2-49V
IG SWON PIM—E2 [ 3.3-39V
G SWON #1—-E01,EQ2 |9-14V
IG SWON #2-E01,E02 |9—14V
IG SW ON #3—E01,E02 [9-14V
IG SWON _ #4-E01,E02 [9-14V
IG SW ON (Intake air tomp. 20°C (68°F)) THA-E2 [0.5-3.4V
KG SW ON (Coolant temp. 80°C (176°F)) THW-E2 [0.2-1.0V
| Granking. _ _ STA—E1 | 6 Vormore
1 G SW ON (Igniter connector disconnected) _IGF-E1 |45-55V
. idiing T _ IGT—Et | Pulsegeneration
IG SW ON (Engine ECU connector disconnected) RSC~E1 |9—14V
| r IG SW ON (Engine ECU connector disconnected) RSO-Et1 [9-14V
No trouble (Check engine warning light off) W-E1 |9-14V
and engine running . : .
KG'SW ON (Air conditioning ON) AC1—E1 | 1.5 orless
G SW ON (Air conditioning ON) : ACT-E1 |45-55
Maintain engine speed at 2,500 rpm for 2 minutes VF—E1 [1.8-832V
after warning up then retum idling ' .
kiling - G1-G— | Pulsegeneration
Idling G2 -G - | Puisegeneration
idling _ NE = G- | Pulsegeneration
Maintain engine speed at 2,500 rpm for 2 minutes OX —E1 | Pulsegeneration
after waming up : E
idiing _ KNK—E1 | Pulsegeneration
_ Electric cooling fan ON' ELS1—E1 |[7.5-14V
E  Electric cooling fan OFF - ELS1-E1 [0-15V
P Blower motor ON ELS2-E1 |75-14V
Blower motor OFF ELS2-E1 [0-15V
: Taillight switch ON ELS3-ET1 |75-14V
Taillight switch OFF ELS3—E1 [0-15V
Defogger switch ON ELS4~E1 [7.5-14V
Defogger switch OFF ELS4-E1 |0-15V
IG SWON HT-E1 |9-14V
idling HT—E1 |0-3V
IG SWON FC-Et1 |9-1aV
Idling FC-E1|0-3V
G SWON TE1-E1 [9-14V
TE2—E1

9-14V

IG SWON




SERVICE SPECIFICATIONS -~ ELECTRONIC FUEL INJECTION

cu Condition ‘ : Terminals | Resistance

Throttie valve fully open . VTA-E2 | 2,400-11,2000
Throttle valve fully closed VTA-E2 | 340-6,300 @
- VC-E1 |3,100-7,200Q
Intake air temp. 20°C (68°F) : THA-E2 | 2,000-3,000Q
Coolanttemp.80°C (176°F) _ THW-E2 | 200—-400Q
Cold (-10°C (14°F) 10 50°C (122°F)) _ G1,G2-G~ | 125-200Q
Hot (50°C (122°F) 0 100°C (212°F)) G1,G2-G- [ 160-250Q
Cold (—10°C (14°F) 10 50°C (122°F)) NE-G- | 1252000
Hot (50°C (122°F)10100°C (212°F)) ' NE-G- [ 160-250Q
Cold (-10°C (14°F) to 50°C (122°F)) " RSC-4B |17-2450
Hot (50°C (122°F) t0 100°C (212°F)) | _ RSC~+B | 21.5-285Q
Cold (~10°C (14°F) t0 50°C (122*F)) _ '~ RSO-+B|17-2450.
Hot (50°C (122°F) to 100°C.(212°F)) - . RSO-+B|215-2850
o - : . HT-sB|11-160
‘el cut rpm Fuelretummm .- ' e | 1,400 rpm
g : ._ — - —
‘ORQUE SPECIFICATIONS
Parttightened - - Nm kof-cm - ftlbf
‘uel line (Union boit type) o : 295 300 22
‘uel line (Flare nut type) o ‘ S 35 350 25
‘velline (Flare nuttype) : _ w/SST | 30 ' 310 22
‘uelpump x Fueltank” - _ ‘34 85 30in.-Ibf-
‘uel pressure regulator x Throttle body assembile 70 - ' 0 60in.-bf
ink bracket x throttle body assembly L ) 7.0 - 70 60in.-ibf
sable bracket x Throttle body assembly ' _ L - 7.0 70 "~ | eOin-bf
1jector cover x Throttle body assembly . o Sl 70 N 80in.bf
‘uel inlet hose x Delivery pipe R 33 -330 24
hrottie body x Intake manifold B S 7.0 70 : 60 in.Ibf
hrottie body assembly x cylinder head ' 28 280 - ‘20
iurge tank stay x Cylinder block, throttie body 22. 220 16
atake pipe x Throttle body 22 220 _ 16
' Zrge tank cover x surge tank 15 150 IR
‘amshaft timing oil control vaive x Gylinder head 8.0 80 71in.dbf
3C Valve x Cylinder block 2 220 16
‘noc! sensor x Cylinder block 44 450 33
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SERVICE SPECIFICATIONS — COOLING |
BTN
SERVICE DATA
Thermostat _ValQeoparing temperature 80-84°C (176 -183"F)
" | Valve lift ’ at95"C (203°F) | 8 mm (0.31 in.) or more ,
Radiatorcap = Relief vaive opening pressure STD | 74-103 kPa (0.75 - 1.05 kgf/cm?, 10.7 1479 psi)
_ Minimum | 59 kPa (0.6 kgt/cm?, 8.5 psi)
Electric Rotatingamperage 3.2-44A
. cooling fan
EO7M-2M
TORQUE SPECIFICATIONS “
' Parttightened . N-m kgf-cm ftIbf
Cylinder block x Drain plug 35 350 25
Warter pump cover x Water pump housing 9.3 92.5 80in.-bf
Water pump x Cylinder block 15 150 " -
(., | Aternator adjusting bar x Water pump - 22 220 16 L
"] Ol dipstick guide x No.2 water inlet 9.5 95 82in.-lbf
| Water inlet x Water inlet housing 9.3 95 82in.-bf
Fan x Fan motor 6.2 63 55in.-bf
Fan motor x Fan shroud 26 26 23in.-lbf
® .
- p—

iy it

e
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SERVICE SPECIFICATIONS - LUBRICATION

LUBRICATION

SERVICE DATA o
Oil pressure atidle spead | 59 kPa (0.6 kgf/icm2, 8.5 psi) or more
at 3,000 rpm | 245 — 490 kPa (2.5~ 5.0 Kgf/em?, 36 ~ 71 psi)
Qil pump Body clearance STD | 0.100-0.191 mm (0.0039-0.0075in.)
Maximum | 0.20 mm (0.00791in.)
Tip clearance STD | 0.060—0.220 mm (0.0024 —0.0087 in,)
' Maximum | 0.35 mm (0.01381n.):
Side clearance STD | 0.025—0.075 rmm (0.0010 —0.0030 in.)
Maximum | 0.10 mm (0.0039in.)
TORQUE SPECIFICATIONS -
Parttightened N-m kgf-cm ft-lbf
Qil pan x Drain plug 44 450 33
Qil pump body cover x Oil pump body 10 105. 8
Qil pump x Cylinder block 22 220 16
Qil strainer x Cylinder block 9.3 95 82in.-Ibf
Oil strainer x Qil pump 9.3 95 82in.-Ibf
Qil pan x Cylinder block 4.9 50 43in.bf
Oil pan x- Ol pump 49 50 43in. -k
Qil pan x Rear oil seal retainer 4.9 50 43in.-ibf
Dipstick guide x Altemnator adjusting bar 9.5 95 82in.-ibf
Qil nozzle x Cylinder block 25 250 18
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__SERVICE SPECIFICATIONS -~ IGNITION
IGNITION
SERVICE DATA -
Firing order ) - 1-3-4-2
High—tension Resistance Maximum | 25'kQ per cord
cord
Spark plug Recommended spark plug DENSO | PK20R11
' ' NGK | BKREEP—11
Correct electrode gap for new plug 1.1 mm (0.043in.)
Ignition coil Primary coil resistance atcold { 0.36-0.550
‘ athot | 0.45-0.650Q
Secondary coil resistance atcold | 9.0-15.4ka
athot | 11.4-18.1 kQ
Distributor - Air gap 0.2—0.5 mm (0.008 - 0.020 in.)
Pickup coil resistance atcold G1-Go | 125-2000 -
£ G2-Go [ 125-2000
r NE-GO | 155-250
_ athot G1-Go | 160-2350
G2-G& | 160-2350
NE-GO | 190-290 0
G -a7

TORQUE SPECIFICATIONS

. Parttightened N'm - kafcm ft-tof
Spark plug x Cylinder head 18 180 13
Distributor x Cylinder head - 23 230 - 17

deig e

AEEERE-R

n »|

3
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'ARTING

SERVICE SPECIFICATIONS — STARTING

:RVICE DATA -
ter Rated voltage and output power 12V 0.8 kW
No—load characteristics Gurrent | 90 A or less at 1.5V
pm [ 3,000 rpm or more:
Brush length STD | 14.0mm (0.551 in.)
' Minimum | 9.0-mm (0.354in.)
Spring instalied load 13.7-17.6 N (1.4~ 1.8 kgf, 3:1 - 4.0 Ibf)
Commutator : .
Diameter STD | 28 mm (1.1Qin.)
Minimum | 27 mm (1.06in.) )
Undercutdepth STD | 0.6 mm (0.024in.)
‘ _ Minimum | 0.2 mm (0.008in.)
Gircle runout Maximum | 0.05 mm (0.0020in.y
Planetafy shaftdiameter ' 14.982 — 15.000 mm (0.5898 — 0.5906 in.)
Center bearing )
Inside diameter 15.008 — 15.050 mm (0.5909 - 0.5925 in.)
Oil cearance $§TD'| 0.01 - 0.06 mm (0.0004—0.0024 in.) .
o Maximurm | 0.2 mm (0.008n.)
Pinion clearance STD | 1—5mm (0.04-0.201in.)
IRQUE SPECIFICATIONS o
o Parttightened - : N-m ] kgfem - - felbf
cover x Brush holder 15 15 13in.-Ibf
cover x Starter housing 5.9 60 © 52in.Ibf
netic switch x Starter housing 8.3 85 73in.-Iof
I wire of field frame x Magnetic switch 9.8 - 100 87in.-Ibf
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SERVICE SPECIFICATIONS - CHARGING

CHARGING

SERVICE DATA -
Battery Specific gravity at20°C (68°F) | 1.250~1.290
Voltage at20°C (88°F) | 125~129V
Drive belt Deflection New belt { 3.5—4.5mm (0.14-0.18in.)
Used belt | 6,0—7.0 mm (0.24~0.28in.)
Tension Now belt | 686 — 785N (7080 kgf)
, Used belt | 294 -- 441 N (30 - 45 kgf)
Alternator Rated output 12V-70A.
Rotor coil resistance 28-3.00
Slip ring diameter STD | 14.2 mm— 14.4 mm (0.559~0.567 in.)
Minimum | 12.8 mm (0.504 in.)
" Brush exposed length STD. [ 9.5~ 11.5mm (0.374-0.453in.) -
_ ~ Minimum | 1.5 mm (0.059 in.)
(.. Yemator Regulatoqvonage ' at25°C (77°F) | 14.0-150V
Y#égulator (IC) at115°C (239°F) | 13.5-143V
TORQUE SPECIFICATIONS o
Parttightened " N'm kgfem - ftibf
Bearing retainer x Drive end frame 26 27 23in. Ibf
Drive end frame x Rectifier end frame 45 . . 46  40in.lbf -
Pulley nut . S 1105 1,125 . 81
Rexifier holder x Rectifier end frame 3.9 ) 36in. bt
Rectifier holder x Coil lead on drive end frame 1.96 20 - 18inbf
Rectifier end frame x IC reguelator, Brushholdef 196 20 18in.bf-
Rechﬁerendftamexﬂearendoover _ 45 - T 48 © 40in.-bf
Terminalnut ’ 41 42 36 in.-Ibf
-t
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CH-1
CHARGING - CHARGING SYSTEM

- CHARGING SYSTEM

PRECAUTION
1. Check that the battery cables are connected to the
correct terminals.
2. Disconnect the battery cables when the battery is
given a quick charge. '
3. Do not perform tests with a high voltage Insulation

CHOR-¥

resistance tester. _ :
4. Never disconnect the battery while the engine is

running. .
ON-VEHICLE INSPECTION iy B
1. CHECK BATTERY ELECTROLYTE LEVEL ‘

Check the electrolyte quantity of each cell.
Maintenance-Free Battery: _
If under the lower level, replace the battery (or add dis-
tilled water if possible). Check the charging system.
Except Maintenance—Free Battery:

If under the lower level, add distilled water.

2. Except Maintenance—Free Battery:
CHECK BATTERY SPECIFIC GRAVITY
{eX _ Check the specific gravity of each cell.
- - Standard specific gravity:
125-1.29at20°C (68°F) _ |
If the specific gravity is less than specification, charge the
N / battery. .
AN | 3. Maintenance-Free Battery: '
v el CHECK BATTERY VOLTAGE
(@) After having driven the vehicle and in the case that 20
tenance-Free Battery minutes have not passed after having stopped the en-
gine, tum the ignition switch ON and tum on the electrical
system (headlight, biower motor, rear defogger etc.) for
60 seconds to remove the surface charge.
(b) Turnthe ignition switch OFF and turn off the electrical sys-
tems. :
(c) Measure the battery voltage between the negative (-)
and positive (+) terminals of the battery.
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CHARGING - CHARGING SYSTEM

Maintenance-Free Battery

Standard voltage:

Blue

oK

CHOMM2

White

Charging Insufficient
Necessary  Water

Altemator

Idier

Water Pump

Crank Shaft
¥_somey]

CORRECT.

WRONG

® "New belt” refers to a belt which has been used lg
than 5 minutes on a running engine. o
®  “Used belt” refers to a belt which has been used &
_— a running engine for 5 minutes or more. :

12.5-12.9V at 20°C (68°F)
If the voltage is less than specification, charge the battery,
HINT: Check the indicator as shown in illustration.

.

i

e e

4. CHECK BATTERY TERMINALS, FUSIBLE LINK,
H-FUSES AND FUSES '

(@) Check that the battery terminals are not loose or cory

m@j (b) Check the fusible link, H—fuses and fuses for continuity::

5. INSPECT DRIVE BELT i

(@) Visually check the belt for excessive wear, frayed cord§
etc.
If any defect has been found, replace the drive belt. i
HINT: Cracks on the rib side of a belt are considered agf
ceptable. If the belt has chunks missing from the ribs, k
should be replaced. 5

(b) Check the drive belt deflection by pressing on the belt 4§}

the points indicated in the illustration with 98 N (10 kgf,

Ibf) of pressure.
Drive belt tension:
New belt
3.5-45mm (0.14 - 0.18 in.)
Used belt
6.0 - 7.0 mm (0.24 - 0.28 in.)
If necessary, adjust the drive belt deflection.
Reference :

Using a tension gauge, check the drive belt tension.
Drive belt defiection:
New belt
686 — 785 N (70 - 80 kgf)
Used belt
- 294 - 441 N (30 - 45 kgf)
If necessary, adjust the drive belt tension.
HINT: g

®  After installing a belt, check that it fits properiy in
ribbed grooves.
slipped out of the groove on the bottom of the pullﬁﬁ.e;‘
®  After installing a new belt, run the engine for abalt®
S minutes and recheck the belt tension. -

G g
"
-
N
ks

~ & Check with your hand to confirm that the belt has Hél-

e KAYRIT £ STIVIRG G AT e Ay
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CHARGING - CHARGINGSYSTEM

CH-3

(@)
(b)

7.
(a)

(b)

(@)

(b)

(@)

6.

. INSPECT CHARGING CIRCUIT WITH LOAD”:. -~ * ]
With the engine running at 2,000 rpm, tum on the high .
beam headlights and place the heater blqwe -swimh at 2

VISUALLY CHECK ALTERNATOR WIRING AND LIS-
TEN FOR ABNORMAL NOISES

Check that the wiring is in good condition.

Check that there is no abnormal noise from the alternator
‘while the engine is running.

INSPECT DISCHARGE WARNING LIGHT CIRCUIT

Tumn the ignition switch "ON". Check that the discharge

warning light comes on.

Start the engine. Check that the light goes off.

If the light does not operate as specified, troubleshoot the
discharge waming light circuit.

INSPECT CHARGING CIRCUIT WITHOUT LOAD

HINT: If a battery/alternator tester is available, connect

the tester to the charging circuit as per manufacturer’s
instructions.

If a tester is not available, connect a voltmeter and amme-
ter to the charging circuit as follows:

o Disconnect the wire from terminal B of the altémator '

and connect it to the negative (-) lead of the amme-
ter.
e Connect the positive (+) lead of the ammeter to'ter-
minal B of the alternator. -
¢  Connect the positive (+) lead of the voltmeter to ter-
minal B of the alternator.
e  Ground the negative (-) lead of the voltmeter
Check the charging_circuit as follows:

With the engine running from idle to 2,000 rpm, check the = -

reading on the ammeter and voltmeter.
Standard amperage:
10 A orless
Standard voltage:
At25°C(77°F):  14.0-150V
At115°C (239°F): 13.5-14.3 V :
If the voltmeter reading is more than standard voltage, re-
place the IC regulator.

If the voltmeter reading is less than the standard voltage.‘ L

check the IC regulator and alternator as follows:

¢ With terminal F grounded, start the engine. an .

check the voltmeter reading of terminial By
® If the voltmeter reading is more t} i
-age, replace the IC regulator;”; i
e If the voltmeter reading is legs:hil
age, check the altlemator,

nHlB
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CHARGING — ALTERNATOR

ALTERNATOR
COMPONENTS | D

Bearing Cover
Bearing Cover’ .

Terminal Insulator
Rubber Insulator '

DISASSEMBLY =
1.. REMOVE REAR END COVER '

(a) Remove the nut and terminal insulator.
(b) Remove the 3 nuts and rear end cover.

2. REMOVE BRUSH HOLDER AND IC REGULATOR
(a). Remove the 5 screws, brush holder and IC regulator.
(b) Remove the brush holder cover from the brush holder.
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CHARGING - ALTERNATOR

SST (A)

$ST (B)—

SST (C)

p10gx |

3.
(@)
(b)

(@)

(b)

)
(d)

(e)

®

(9)
(h)

(@

REMOVE RECTIFIER HOLDER P

Remove the bolt, 4 screws and rectifier holder.
Remove the 4 rubber insulators.

REMOVE PULLEY

clockwise to the specified torque.

SST 09820-63010 _

Torque: 39 N-m (400 kgf-cm, 29 ftIbf) _
Check that SST (A) is secured to the rotor shaft.

Mount SST (C) in a vise.

SST (C).

To loosen the pulley nut, turn SST (A) in the dlrectlo
shown in the illustration. :
NOTICE: To prevent damage to the rotor shaft, do not
loosen the pulley nut more than one-half of a-turn. '
Remove the alternator from SST (C).

Turn SST (B) and remove SST (A and B).
Remove the pulley nut and pulley.

REMOVE RECTIFIER END FRAME
Remove the 4 nuts.

1T

T -
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CHARGING - ALTERNATOR

(b) Using SST, remove the rectifier end frame.
SST 0928646011 - ' o
() Remove the alternator washer from rotor.
6. REMOVE ROTOR FROM DRIVE END FRAME

INSPECTION -
== Rotor
O: m— 1. INSPECT ROTOR FOR OPEN CIRCUIT
‘ Using an ohmmeter, check that there is continuity

between the slip rings.
Standard resistance: :

2.8-3.0 2 at 20°C (68°F) _
If there is no continuity, replace the rotor.

Continuity

2. INSPECT ROTOR FOR GROUND
Using an ohmmeter, check that there is no continuity
between the slip ring and rotor.
If there is continuity, replace the rotor.

3. INSPECT SLIP RINGS
(a) Check that the slip rings are not rough or scored.
If rough or scored, replace the rotor.
(b) Using a vemier caliper, measure the slip ring diameter.
Standard diameter:
14.2 - 14.4 mm (0.559 ~ 0.567 in.)
Minimum diameter: )
12.8 mm (0.504 in.)
If the diameter is less than minimum, replace the rotor,

Ohmmeter Stator (Drive End Frame)

1. INSPECT STATOR FOR OPEN CIRCUIT _

Using an ohmmeter, check that there is continuity
between the coil leads. .

If there is no continuity, replace the drive end frame
assembly.
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CHARGING - ALTERNATOR

No Continuity

Ohmmeter

[-] [-]

p1Em |

Rectifier
Terminal

2

Brushes
1 2

(a)

“(b)

(@

@

(e)
(f)-

Rectifiers (Rectifier Holder)

1.
(@)

(b)
(©)

_brushes.

INSPECT STATOR FOR GROUND ;
Using an ohmmeter, check that there is no continuity be~ ;
tween the coil lead and drive end frame.
If there is continuity, replace the drive end frame assem- ':
bly. :

— ‘i

INSPECT EXPOSED BRUSH LENGTH s
Using vernier calipers, measure the exposed brush.
length. :
Standard exposed length:

9.5 - 11.5 mm (0.374 — 0453in)
Minimum exposed length: _

1.5 mm (0.059 in.) _ )
If the exposed length is less than minimum, replace the

[}

| ]

<

RN

IF NECESSARY, REPLACE BRUSHES

Unsolder and remove the brush and spring.
Run the wire of a new brush through the spring and th&
hole in the brush holder, and insert the spring and brusn

5
5

into the brush holder _ % ,

g

Solder the brush wire to the brush holder at specified ex’éi
posed length.

Exposed length:

9.5 - 11.5 mm (0.374 - 0.453 in.) -
Check that the brush moves smoothly in the brush holder.t |
Cut off the excess wire. : o
Apply insulation paint to the soldered area. i

INSPECT POSITIVE RECTIFIER '
Using an ohmmeter, connect one tester probe to the posi-
tive (+) terminal and the other to each rectifier terminal.
Reverse the polarity of the tester probes and repeat step
(a). . :
Check that one shows continuity and the other shows no
continuity.

;H

If continuity is not as specified, replace the rectifier holder.
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CHARGING — ALTERNATOR

2. INSPECT NEGATIVE RECTIFIER

(a) Using an ohmmeter, connect one tester probe to each
negative (—) terminal and the other to each rectifier termi-

. nal

(b) Reverse the polarity of the tester probes and repeat step
(@. .

(¢) Check that one shows continuity and the other shows no -
continuity. :
If continuity is not as specified, replace the rectifier holder.

Bearings
1. INSPECT FRONT BEARING
Check that the bearing is not rough or worn.

‘2. IF NECESSARY, REPLACE FRONT BEARING
(@) Remove the 4 screws and bearing retainer.

>>>>>

(b) Using SST and a press, press 6ut the beari'h@" ——
$ST 09950-60010 (0995100260, 09962-




CH-10
CHARGING - ALTERNATOR
' 3. INSPECT REAR BEARING
Check that the bearing is not rough or worn.
4. [F NECESSARY, REPLACE REAR BEARING Lo
(a) Using SST, remove the bearing cover (outside) and bear- v
ing. _
SST 09820-00021 _
NOTICE: Be careful not to damage the fan.
(b) Remove the bearing cover (inside).

(c) Place the bearing cover (inside) on the rotor.

-(d) Using SST and a press, press in a new bearing.
SS8T 09820-00030 :

“(e) Using SST, push in the bearing cover (outside).
SST 09285-76010 ' _

REASSEMBLY

1. PLACE RECTIFIER END FRAME ON PULLEY
2. INSTALL ROTOR TO DRIVE END FRAME
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CHARGING - ALTERNATOR |

3. - INSTALL RECTIFIER END FRAME
(a) Place the generator washer on the rotor,

" the rectifier end frame.

(c) Install the 4 nuts.
Torque: 4.5 N-m (46 kgf-cm, 40 in.-lbf)

INSTALL PULLEY
Install the pulley to the rotor shaft by tightening the pulley
nut by hand. _ . ‘

Hold SST (A) with a torque wrench, and tighten SST (B)
clockwise to the specified torqué. . 7, .o
SST09820-63010° . i

(b) Using 229 mm sockef wrench and press, slowly press in

1.
4
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CHARGING - ALTERNATOR

®

(@)
(h)

@

(b)

 INSTALL RECTIFIER HOLDER

(b).

To torque the pulley nut turn SST (A) in the direction - ¢
shown in the illustration. 3
Torque: 110.5 N-m (1,125 kgf.cm, 81 ftIbf)
Remove the alternator from SST (C).

Turn SST (B), and remove SST (A and B).

Install the 4 rubber insulators on the lead wires.
NOTICE: Be careful of the rubber insulators installation
direction. . ’

Install the rectifier holder while pushing it with the bolt and ,
4 screws. : & |
Torque: _
Bolt: 3.9 N-m (40 kgf.cm, 36 in.-Ibf)
Screw: 1.96 N-m (20 kgf-cm, 18 in..Ibf)

INSTALL IC REGULATOR AND BRUSH HOLDER
install the brush holder cover to the brush hoider. e
NOTICE: Be careful of the holder installation direction. 4%

Place the IC regulator together with the brush holder hol
zontally on the rectifier end frame. '
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CHARGING _~ ALTERNATOR

| (¢) Install the 5 screws until there is a clearance of approx. 1

mm (0.04 in.) between the brush holder and ‘connector.
Torque: 1.96 N-m (20 kgf-cm, 18 in.. ibf)

Fit the brush holder cover.

7. INSTALL REAR END COVER :
(@) Install the end cover with the 3 nuts.
Torque: 4.5 N.-m (46 kgf-cm, 40 in..1bf)
(b) Install the terminal insulator with the nut.
_ Torque: 4.1 N-m (42 kgf-cm, 36 in.-Ibf)
8. CHECK THAT ROTOR ROTATES SMOOTHLY

NP
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ENGINE MECHANICAL - CO/HC

CO/HC

CHECK

HINT: This check is-used only to determine whether or not
'~ the idle CO/HC complies with specifications.

1. INITIAL CONDITIONS

(@) Engine at reach normal operating temperature

(b) Air cleaner installed

(c) All pipes and hoses of air induction system connected

(d) All accessories switched OFF

(e) All vacuum lines properly connected

() SFI system wiring connectors fully plugged

(9) Ignition timing set correctly

(h) Transmission in heutral'range

(i) - Tachometer and CO/HC meter callbrated by hand

2. START ENGINE :

3. RACE ENGINE AT 2,500 RPM FOR APPROX. 180
SECONDS

EMpByY-01

CO/MC Meter 4. INSERT CO/HC METER TESTING PROBE INTO
78 TAILPIPE AT LEAST 40 cm (1.3 ft) DURING IDLING
5. CHECK CO/HC CONCENTRATION AT IDLE
ldle CO concentration:
0-1.0%
Idle HC concentration:
Applicable local regulation
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ENGINEMECHAMICAL - COMG _ : ' -

Troubleshooting _
If the CO/HC concentration does not conform to specifica-
tions, perform troubleshooting in the order given below.
(@) Check oxygen sensor operation. |
(See Oxygen Sensor Inspection under EFI)-
(b) See the table next page for possible causes, and then in-
- spect and correct the applicable causes if necessary.

CO HC : Problems ' " Causes

(.~

Nomal High Rough idle 1. Faulty ignitions:
: ® Incomect timing .
® Fouled, shorted or improperly gapped plugs
& Open or crossed high-tension cords
e Cracked distributor cap

Incorrect valve clearance
. Leaky intake and exhaust valves.
Leaky cylinder

s woN

—

1 Low High Rough idie . . Vacuum leaks:
’ (Fluctuating HC reading) ® PCV hoses
’ : # Intake manifold
o Throttle body
"~ @ I1SC valve
® Brake booster line

2 Lean mixture causing misfire

High - | High " | Rough'idle . - | 1. Restricted air filter
o (Black smoke from exhaust) 2. Faulty EFI systems: -
Faulty pressure regulator -
Clogged fual retumn line
Defective water temp. sensor
Defective air temp. sensor
Faulty engine ECU
Faulty injectors
Faulty throttie position sensor
- Defective vacuum sensor

—\us12




ENGINE MECHANICAL - COMPRESSION

EM-3

COMPRESSION

CHECK

2,

3.

4.

5.

Compression . 6
Gauge (a)
- (b)
(c)
(d)

Y 15

(e)

EXD0-08

HINT: If there is lack of power, excessive oil consumption
or poor fuel economy, measure the compression pres-
sure.

WARM UP AND STOP ENGINE

Allow the engine to warm up to normal operating tempera-
ture. :

DISCONNECT DISTRIBUTOR CONNECTORS
REMOVE OIL FILLER CAP AND NO.2 CYLINDER
HEAD COVER | '
DISCONNECT HIGH-TENSION CORDS FROM
SPARK PLUGS '

Disconnect the high—tension cords at the rubber boot. DO
NOT pull on the cords. o
NOTICE: Pulling on or bending the cords may damage the
conductor inside. ' ;

REMOVE SPARK PLUGS

Using a 16 mm plug wrench, remove the 4 spark plugs.

. . CHECK CYLINDER COMPRESSION PRESSURE

Insert a compression gauge into the spark plug hole.

. Fully open the throttle.

While cranking the engine, measure the compression
pressure. , _ _ '
HINT: Always use a fully charged battery to obtain engine
revolutions of 250 rpm or more.
Repeat steps (a) through (c) for each cylinder.
NOTICE: This measurement must be done in as short a
time as possible. '
Compression pressure: =~ :
1,330 kPa (13.6 kgf/cm2, 193 psi) or mor
Minimum pressure:
1,080 kPa (11.0 kgf/cm?, 156 psi)
Difference between each cylinder:
98 kPa (1.0 kgt/cm?, 14 psi) or less
If the cylinder compression in one or more cylinders is low, |
pour a small amount of engine oil into the cylinder through
the spark plug hole and repeat steps (a) through (c) for
cylinders with low compression.
¢ If adding oil helps the compression, it is likely that
the piston rings and/or cylinder bore are worn or
damaged.

® Ifpressure stays low, a valve may be sticking or seat-

ing is improper, or there may be leakage past the
gasket.
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VALVE CLEARANCE
INSPECTION

~ Remove the oil filler cap.

(a) Check only the valves indicated.

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

SET NO.1 CYLINDER TO TDC/COMPRESSION

Turn the crankshaft pulley and when the concave mark of
the camshaft appears, make the notch of the cranksha
pulley meet the timing mark 0" of the No.1 timing belt cov ;
er.

If not, turn the crankshaft 1 revolution (360°).
DISCONNECT HIGH-TENSION CORDS FROM
SPARK PLUGS

REMOVE CYLINDER HEAD COVER

(See timing belt)

INSPECT VALVE CLEARANCE

® Using a thickness gauge, measure the clearance
between the valve lifter and camshaft. '
® Record the out-of-specification valve clearances
measurements. They will be used later to deteérminej
the required replacement adjusting shim.
Valve clearance (Cold):

intake - 0.19-0.29 mm (0.007 - 0.011 in.)

Exhaust 0.39-0.49 mm (0.015—0.020in.).

(b)

(c)

(a)

(b)

()
(d)

N
Tum the crankshatft pulley 1 revolution (360°) and ahgni Q
its groove with timing mark "0 of the No.1 timing belt cov~
er.
Check only the valves indicated shown. Measure the
valve clearance. (See procedure in step (a))
ADJUST VALVE CLEARANCE
Remove the timing belt. .
(See timing bet) 1
Remove the camshafts. :
(See cylinder head)
Remove the valve lifter and adjusting shim.
Determine the replacement adjusting shim size by these
Formula below:
® Using a dial indicator, me.asure the thickness of the

removed shim. '

rﬂ-—w,sat. s N s e -
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e Calculate the thickness of a new shim so that the
valve clearance comes with in the specified value.

| . Thickness of removed shim
A......... Measured valve clearance
[\ I Thickness of new shim

Intake N=T+(A—0.24 mm (0.009 in.))
Exhaust N=T+ (A-0.44mm (0.017 in.))

¢ Select a new shim with a thickness as close as pos-
sible to the calculated value.

HINT: For adjusting shim, 10 sizes of supplies are avail-
able for every 0.02 mm (0.0008 in.) between 1.70 mm
(0.0669 in.) and 1.98 mm (0.0740 in.), 21 sizes for every
0.01 mm (0.0004 in.) between 1.90 mm (0.0748 in.) and
2.10 mm (0.0827 in.) -and 10 sizes for every 0.02 mm -
(0.0008 in.) between2.12 mm (0.0835 in.) and 2.30 mm

(0.0906 in.). _
New shim thickness
ShimNo. | Thickness mm (in.) | Shim No. | Thickness mm (in.)

78 | 1.700(0.0669) 10 2.010(0.0791)
79 1.720(0.0677) 1" 2.020(0.0795)
80 1,740(0.0685) C 12 2.030(0.0799)
81 1.760(0.0693) 13 2.040(0.0803)
82 1.780(0.0701) 1 14 2,050(0.0807)
83 1.800(0.0709) 15 2.060(0.0811)
84 1.820(0.0717) 16 2.070(0.0815)
85 1.840(0.0728) 17 2.080(0.0819)
86 1.860(0.0732) 18 2.090(0.0823)
a7 1.880(0.0740) 19 2.100(0.0827)
88 1.900(0.0748) 20 2.120(0.0835)
89 1.910(0.0752) 21 2.140(0.0843)
o1 1.920(0.0756) 22 2.160(0.0850)
o2 1.930(0.0760) 23 2.180(0.0858)
03 1.940(0.0764) 24 2.200(0.08686)
04 1.950(0.0768) 25 2.220(0.0874)
05 1.960(0.0772) 26 2.240(0.0882)
06 1.970(0.0776) 27 2.260(0.0890)
07 - 1.980(0.0780) 28 2.280(0.0898)
08 1.990(0.0783) 29 2.300(0.0906)
09 . 2.000(0.0787)

(e) Place a new adjusting shim on the valve.
(f) Place the valve lifter.
(9) Install the camshafts (See cylinder head).
(h) Install the timing belt (See timing belt).
6. INSTALL CYLINDER HEAD COVER
- (See timing belt)
7. RECONNECT HIGH-TENSION CORDS TO SPARK
PLUGS
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IGNITION TIMING

INSPECTION ' ot |
1. ‘WARM UP ENGINE C

@)

(b)

()
(d)

(e)

Allow the engine to warm up to normal operating temperag
ture. _ o

CONNECT TACHOMETER AND TIMING LIGHT TO
ENGINE : : : -
Connect the test probe of a tachometer to terminal IG&
of the check connector. 4
NOTICE:
e  Never allow the tachometer terminal to touch ground
as it could result in damage to the igniter and/or ignij
tion coil. _ : o
® As some tachometers are not compatible with thig
ignition system, we recommend that you confirm thd
: compatibility of your unit before use. -
INSPECT AND ADJUST IGNITION TIMING 5
Using SST, connect terminals TE1 and E1 of the checl
connector. : '
SST 09843-18020 ‘ i
HINT: After engine rpm is kept at 1,000 — 1,500 rpm for §
seconds, check that it returns to idle speed.

Using a timing light, check the ignition timing.
Ignition timing: '

8-12° BTDC @ idle

(Transmission in neutral position)

D

Loosen the hold~down bolt, and adjust by turning the diss
tributor. ' ;
Tighten the hold—down bolt, and recheck the ignition tims,
ing.

Torque: 23 N-m (230 kgf-cm, 17 ft-Ibf)

Remove the SST from the check connector.

SST 09843-18020
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4,

FURTHER CHECK IGNITION TIMING
Ignition timing:

10° or more BTDC @ idle

(Transmission in neutral position) _
HINT: When engine speeding up to the engine rotation,
confirm that the ignition timing degree increases prompt-
ly.
DISCONNECT TACHOMETER AND TIMING LIGHT
FROM ENGINE
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®

O

" IDLE SPEED

INSPECTION

1. INITIAL CONDITIONS _
(a) Engine at normal operating temperature
(b) Air cleaner installed

(c) All pipes and hoses of air induction system connected k

(d) All vacuum lines properly connected
(e) EFI system wiring connectors fully plugged -
(f) All operating accessories switched OFF
(g) Ignition timing set correctly
(h) Transmission in neutral position
2. CONNECT TACHOMETER
(See ignition timing)

3. INSPECT IDLE SPEED

(a) Race the engine at 2,500 rpm for approx. 90 seconds.
(b) Check the idle speed.
Idle speed (w/ Cooling fan OFF):
880 + 50 rpm

If the idle speed is not as specified, check the ISC system §

4. DISCONNECT TACHOMETER

= -
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TIMING BELT
COMPONENTS

No.3 Timing

peioover Oil Filler Cap

No.2 Cylinder

No.2 Timing
Belt Cover

idler Pulley

T
[\ A

Drive Belt

140 (1,400, 101)

Crankshaft Pulley

No.1 Timing
Belt Cover

k Precoated part P '
Nem {kgFem, ft-ibf) | : Specified torque Crankshaft Timing Pulley

® Non-reusable part
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1.

(@)
(b)

(©)
(d)

(e)

2.
(@)

(b)

(@)
1 ()

REMOVAL

REMOVE ALTERNATOR DRIVE BELT AND WATER
PUMP PULLEY . ;
Loosen the 4 water pump pulley bolts. )
Loosen the idler pulley adjusting lock nut and adjusting
bolt. A
Loosen the pivot bolt and adjusting bolt, and remove th¢
drive belt. ‘ ;
Remove the 4 bolts and water pump pulley.
Remove the adjusting lock nut and idler pulley.
REMOVE CRANKSHAFT PULLEY '
Using SST, remove the pulley bolt.

SST 09213-54015, 09330-00021

Using SST and the pulley bolt, remove the pulley.
SST 09950-50010 (0995105010, 09952—05010,
09953-05020, 09554—05030)

REMOVE TIMING BELT COVERS
Remove the 9.bolts and timing belt covers.
REMOVE TIMING BELT GUIDE

SET NO.1 CYLINDER TO TDC/COMPRESSION
Temporarily install the crankshaft pulley bolt to the crank4
shaft. ' 1
Turn the crankshaft, and align the timing marks of the}
crankshaft timing pulley and oil pump body. '
NOTICE: Always turn the crankshaft clockwise.

PN

O

/4

]

(~ 1|
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(©)

@

10.

Check that timing marks of the camshaft timing pulleys
and No.1 cylinder head cover are aligned.

If not, turn the crankshaft 1 revolution (360°).

Remove the crankshaft pulley bolt.

IF REUSING TIMING BELT, CHECK INSTALLATION
MARKS ON TIMING BELT

Check that there are 3 installation marks and front mark
on the timing belt.

If the installation and front marks have disappeared, be-
fore removing the timing belt, place 3 new installation
marks on the timing belt to match the timing marks of the
timing pulleys, and place a new front mark on the timing
belt.

REMOVE TIMING BELT TENSIONER
Alternately loosen the 2 nuts, and remove the tensioner.
REMOVE TIMING BELT '

REMOVE IDLER PULLEY _
Using a 8 mm hexagon wrench, remove the bolt, pulley
and washer.

REMOVE CRANKSHAFT TIMING PULLEY
If the pulley cannot be removed by hand, use 2 screwdriv-

- ers.

NOTICE: Position shop rags as shown to prevent damage.




ENGINE MECHANICAL - TIMING BELT

REMOVE NO.2 CYLINDER HEAD COVER

1.

Remove the 6 bolts and No.2 cylinder head cover. _

12. DISCONNECT HIGH-TENSION CORDS |

13. REMOVE SPARK PLUG

i

14. REMOVE CYLINDER HEAD COVER

(a) Disconnect the PCV hose. 4

(b) Remove the 3 cap nuts, seal washers and cylinder heag;
cover. 3

15. REMOVE RH CAMSHAFT TIMING PULLEY ;
Hold the hexagonal head wrench portion of the camshaff
with a wrench, and remove the bolt and timing pulley. §
NOTICE: Be careful not to damage the cylinder head witf
the wrench. ‘

16. REMOVE LH CAMSHAFT TIMING PULLEY
Hold the hexagonal head wrench portion of the camshaffl C
with a wrench, and remove the bolt and timing pulley. $:
NOTICE: Be careful not to damage the cylinder head wi
the wrench. S .

INSPECTION -

1. INSPECT TIMING BELT
NOTICE: -
¢ Do not bend, twist or turn the timing belt inside out.’
¢ Do not allow the timing belt to come into contact with

oil, water or steam. _ : 1
® Do not utilize timing belt tension when installing or re-
moving the mount boit of the camshaft timing pulley.

N
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(a)

(b)
(c)

(d)
(€)

(@

(@)

(b)

If there are any defects, as shown in the |Ilustrat|ons

check these points:

Premature parting

®  Check for proper installation. _

® Check the timing cover gasket for damage and prop-
er installation..

If the belt teeth are cracked or damaged, check to see if

either camshatft is locked.

If there is noticeable wear or cracks on the belt face,

check to see if there are nicks on the side of the idler

pulley lock and water pump.

If there is wear or damage on only one side of the belt,

check the belt guide and the alignment of each pulley.

I there is noticeable wear on the belt teeth, 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.

INSPECT IDLER PULLEY .

Visually check the seal portion of the idler pulley for oil
leakage.

If leakage is found, replace the idler pulley.

Check that the idler pulley turns smoothly.
If necessary, replace the idler pulley.

INSPECT TIMING BELT TENSIONER
Visually check the seal portion of the tensioner for oil leak-

age.

HINT: If there is only the faintest trace of oil on the seal on
the push rod side, the tensioner is all right.
If leakage is found, replace the tensioner.
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(b)

(©

(b)

(@)

(b)

(@)

(b)
()

INSTALLATION
1. INSTALL CRANKSHAFT TIMING PULLEY
“(a) Align the pulley set key with the key groove of the timin’_

INSTALL IDLER PULLEY

Torque: 59 N-m (600 kgf.cm, 43 ft-1bf)

Hold the tensioner with both hands and push the push rod
strongly as shown to check that it doesn’t move. ]
If the push rod moves, replace the tensioner. E
NOTICE: Never hold the tensioner push rod facing down-}

ward. X

Measure the protrusion of the push rod from the housing}
end. ) :
Protrusion: _

11.9 — 12.8 mm (0.469 — 0.504 in.)
If the protrusion is not as specified, replace the tensioner.

pulley, and slide on the timing pulley. »
Install the timing pulley, facing the sensor side inward. .§
NOTICE: Do not scratch the sensor part of the crankshaft}
timing pulley. | :

Adhesive:
Part No. 0883300080, THREE BOND 1344,
LOCTITE 242 or equivalent 9
Using a 8 mm hexagon wrench, install the plate washed
and idler pulley with the pivot bolt.
Torque: 35 N-m (350 kgf-cm, 25 ft.Ibf)
Check that the pulley bracket moves smoothly.

INSTALL LH CAMSHAFT TIMING PULLEY 3
Align the camshaft knock pin with the knock pin groove on+
the pulley side without "5” mark and slide on the timing}
pulley. :
Temporarily install the timing pulley. bolt. _ _‘
Hold the hexagonal wrench head portion of the camshaft
with a wrench, and tighten the timing pulley bolt. |

N
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4

@
(b)
(c)

(d)
(e)

(€)

{a)

(b)

©)
(d)

()

INSTALL RH CAMSHAFT TIMING PULLEY
install a new O—ing to the camshaft.

Aplly light coat the engine oil to a new O-~ting.
Align the knock pin on the camshaft with the knock pin
groove of the timing pulley, and slide on the timing pulley.
Temporarily install the timing pulley bolt.

Hold the hexagonal wrench head portion of the camshaft
with a wrench, and tighten the timing pulley bolt.
Torque: 59 N.m (600 kgf-cm, 43 fi-1bf)

SET NO.1 CYLINDER TO TDC/COMPRESSION

Turn the hexagonal wrench head portion of the camshaft,
and align the timing mark of the camshatt timing pulleys.
Temporarily install No.1 cylinder head cover.

. Check align the timing marks of the pulieys and cylinder

head cover. |
Remove cylinder head cover.

Using the crankshaft pulley bolt, turn the crankshaft and
align the timing marks of the crankshaft timing pulley and

oil pump body.

INSTALL CYLINDER HEAD COVER
Remove any old packing (FIPG) material.
Apply seal packing to the cylinder head as shown in the
illustration. :
Seal packing: :
Part No. 08826-00080 or equivalent
Install the gasket to the cylinder head cover.
Install the cylinder head cover with the 3 seal washers and

cap nuts.

~ Torque: 8 N-m (80 kgf-cm, 69 in..Ibf)

Connect the PCV hose to the cylinder head cover.
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O

7.

(@)

(b)
(c)

(d)
(e)

(a)
(b)

(©)

(a)

" INSTALL TIMING BELT

(3) RH camshaft timing pulley

“Release the press.

~ Torque: 9.5 N-m (95 kgf-cm, 82 in.-ibf)

10.

NOTICE: The engine should be cold. ,
Remove any oil or water on the puilleys, and keep the§
clean. : ' 3
NOTICE: Only wipe the pulleys; do not use any cleansing
agent \ _. g
Face the front mark on the timing belt forward. :
Align the installation mark on the timing belt with the tin
ing mark of the crankshaft timing pulley. 4
Align the installation marks on the timing beit with the tir§
ing marks of the camshaft timing pulleys. ;
Install the timing belt in this order:

(1) Crankshaft timing pulley

(2) LH camshaft timing pulley

1|

(4) Idler pulley

- (‘} .

SET TIMING BELT TENSIONER . ‘_
Using a press, slowly press in the push rod using 981 _
9,807 N (100 — 1,000 kgf, 200 — 2,205 Ibf) of pressure
Align the holes of the push rod and housing, pass a 1 2
mm hexagon wrench through the holes to keep the sef
ting position of the push rod. ' :

INSTALL TIMING BELT TENSIONER |
Temporarily install the tensioner with the 2 bolts.
Alternately tighten the 2 bolts.

Remove the 1.27 mm hexagon wrench from the tensio .
er.

CHECK VALVE TIMING
Tum the crankshaft, and align the timing marks of thej
crankshatft timing puliey and oil pump body. j
NOTICE: Always tum the crankshaft clockwise. E
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(b)

(©)

(@
(b)

(@)

17.
18.

@
(b)

(b)

(c)
(d)

19.

11'

10.

13.

(b)

14.
15.
16..

Check that the timing marks of the RH and LH timing pul-
leys with the timing marks of the No.1 cylinder head cover
as shown in the illustration.

If the marks do not alugn remove the timing belt and rein-
stall it.

Remove the crankshaft pulley bolt.

INSTALL TIMING BELT GUIDE

Install the guide, facing the cup side outward.

INSTALL TIMING BELT COVERS

Install the No.1 timing belt cover with the 3 bolts.
Torque: 9.5 N-m (95 kgf-cm, 82 in.-Ibf)

Install the No.2, No.3 timing belt covers with the 6 bolts.
Torque: 9.5 N-m (95 kgf-cm, 82 in..Ibf)

INSTALL CRANKSHAFT PULLEY

Align the pulley set key with the key groove of the pulley,
and slide on the puiley.

Using SST, install the pulley bott. -

SST 0921354015, 09330-00021

Torque: 140 N-m (1,400 kgf-cm, 101 ft- Ibf)

INSTALL SPARK PLUGS

CONNECT HIGH-TENSIONCORDS

INSTALL NO.2 CYLINDER HEAD COVER

Torque: 9.5 N-m (95 kgf-cm, 82 in..Ibf)

INSTALL OIL FILLER CAP :

INSTALL WATER PUMP PULLEY AND
ALTERNATOR DRIVE BELT ‘

Temporarily install water pump pulley with the 4 bolts.
Temporarily install the idller pulley with the nut.

Install the drive belt with the ajusting bolt and pivot bolt.
Tighten the nut.

Tighten the 4 water pump pulley bolts.

ADJUST DRIVE BELT

(See CH section)
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'CYLINDER HEAD . 1
COMPONENTS ;

11

Oil Filler Cap
No.2 Cylinder Head Cover

- [[N-m (kghcm, ft-bf) | : Specified torque
& Non-reusable part
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Surge Tank Cover

No.1 Camshaft No.4 Bearing Cap
Bearing Cap
| 175 (175, 133, intake Camshaft

No.5 Camshaft Bearing Cap

No.6 Camshaft
Bearing Cap -

No.2 Engine
é Hanger
%aﬂ
o)

ﬁ @. 16)
take Manifold Assembly

ETC X0y
G ;.

No.4 Timing Belt
Cover _

@
Ground Strap
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REMOVAL
1.

2.

3.

(a)
(b)

(b)
(c)

(d)

H

1

DRAIN ENGINE COOLANT
REMOVE TIMING BELT
(See timing belt)

REMOVE DISTRIBUTOR

REMOVE EXHAUST MANIFOLD
Remove the 3 bolts and upper heat insulator.
Remove the 2 bolts and manifold stay.

Remove the 2 bolts, 3 nuts, exhaust manifold and gaske}
REMOVE WATER OUTLET 3
Remove the 2 bolts, water outlet and gasket.
REMOVE OIL SWITCHING VALVE (OSV)
Remove the 2 bolts, OSV and O—ing.
Remove the O—ing from the OSV. i
DISCONNECT OIL PRESSURE SWITCH CONNECT

REMOVE WATER INLET AND INLET HOUSING
Disconnect these connectros:

(1) Water temperature sensor connector

(2) Water temperature switch connector

(38) Water temperature sender gauge connector :
Remove the bolt holding the ground wire to the water inig
and inlet housing assembly. ]
Disconnect the 2 water bypass hoses. -

Remove the bolt, 2 nuts, the water inlet and inlet housin
assembly and gasket. 4

]
"
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9. REMOVE SURGE TANK
(a) Disconnect the cord clip from the surge tank cover.
(b) Remove the 5 bolts, surge tank cover and gasket.

(c) Remove the 8 bolts and 4 intake pipes.
(d) Disconnect the vacuum hose and ISC hose from the
surge tank.
- (e) Remove the surge tank and gasket.

- 10. REMOVE ENGINE WIRE PROTECTOR
(a) Disconnect these connectros and wire:
(1) . Alternator -wire connector
(2) - Alternator wire

BN\ ~ R | (3) Injector connectors
(4) VSV for EVAP connector
(5) Knock sensor connector

@ - @ @ . (6) 1SC connector
@ (7). Throttle position sensor connector
. (b) Remove the 2 bolts, 2 nuts and engine wire protectors.

11. REIIOVE INTAKE MANIFOLD STAYS
- Remove the 5 bolts and intake manifold stays.
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12.
(@)

(b)

13

(@
(b)

14.
@
(b)
©
15.
16.

(@
®)

17.
18.
10.
20.

21.

(@)

(b)

-‘Remove the 3 cap nuts, seal washers, cylinder head co_

REMOVE NO.2 ENGINE HANGER B
Disconnect the fuel returm hose and vacuum hose fron‘j‘
the No.2-engine hanger.

Remove the 2 bolts, ground strap and No.2 engine hangy

er. f
!
|
!

REMOVE INTAKE MANIFOLD
Disconnect the ISC hose and PCV hose. ]
Remove the 7 bolts, 2 nuts, intake manifold and gaskef]

REMOVE OIL DIPSTICK AND GUIDE
Remove the mounting bolt and ground strap. ;-
Pull out the dipstick guide together with the dipstick. =
Remove the O—ring from the dipstick guide. -
REMOVE ALTERNATOR AND ADJUSTING BAR
REMOVE NO.2 WATER INLET 3
Remove the 2 nuts holding the water inlet to the cylindg
head. ) _ |
Disconnect the inlet hose from the water pump, and ré
move the No.2 water inlet and gasket. 1
REMOVE ISC VALVE -
REMOVE CYLINDER HEAD COVER

er and gasket.

REMOVE CAMSHAFT TIMING PULLEYS
(See timing belt) _
REMOVE ENGINE MOUNTING STAY
Remove the 2 bolts and engien mounting stay.
REMOVE NO.4 TIMING BELT COVER
Remove the 3 bolts and No.4 timing belt cover.
REMOVE CAMSHAFTS 3
Uniformly loosen and remove the 10 bearing cap bolts, B
several passes, in the sequence shown, and remove thi
5 bearing caps, oil seal and camshaft. Remove the intak§
and exhaust camshafts. o §
Remove the No.5 bearing cap from the cylinder head. §

>

p—

_——

[

|

A
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23. REMOVE CYLINDER HEAD

(@) Uniformly loosen and remove the 10 cylinder head bolts,
in several passes, in the sequence shown.
NOTICE: Cylinder head warpage or cracking could result
from removing bolts in incorrect order.

(b) Remove the 10 plate washers.

(c) Lift the cylinder head from the dowels on the cylinder
brock and place the head on wooden blocks on a-bench.
. HINT: If the cylinder heads is difficult to lift off, pry with a
screwdriver between the cylinder head and block sa-
liences. o '
NOTICE: Be careful not to damage the contact surfaces of
the cylinder head and cylinder block.

DISASSEMBLY
1. REMOVE VALVE LIFTERS AND SHIMS
HINT: Arra_nge the valve lifters and shims in correct order.

2. REMOVE VALVES
(@) Using SST, compress the valve spring and remove the 2
keepers. :
SST 09202-70020, 09202-00020
(b) Remove these parts: '
(1) Spring retainer
() Valve spring
(8) Valve
(4) Spring seat
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HINT: Arange the valves, valve springs, spring seats an'
spring retainers incorrect order. E
(c) Using needle—nose pliers, remove the oil seal.

\

INSPECTION

1. CLEAN TOP SURFACES OF PISTONS AND
CYLINDER BLOCK : J

(a) Turn the crankshaft, and bring each piston to top dea
center (TDC). Using a gasket scraper, remove all the ca
bon from the piston top surface.

o
720\ \

- f

(b) Using a gasket scraper, remove all the gasket materij
from the cylinder block surface. |
(c) Using compressed air, blow carbon and oil from the bdj
holes. ‘
CAUTION: Protect your eyes when using high—co "

pressed air.

2. REMOVE GASKET MATERIAL FROM CYLINDE}
HEAD : P
Using a gasket scraper, remove all the gasket materig C ,
from the cylinder block contact surface.
NOTICE: Be careful not to scratch the cylinder block corl
tact surface. q

| lzgas

3. CLEAN COMBUSTION CHAMBERS
Using a wire brush, remove all the carbon from the con
bustion chambers. F
NOTICE: Be careful not to scratch the cylinder block comj
tact surface. )

Z5N]

K
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4. CLEAN VALVE GUIDE BUSHINGS
Using a valve guide bushing brush and solvent, clean all
the guide bushings.

5. CLEAN CYLINDER HEAD
Using a soft brush and solvent, thoroughly clean the cylin-
der head. ;

6. - INSPECT FOR FLATNESS OF CYLINDER HEAD
Using a precision straight edge and thicknesss gauge,
measure the surrfaces contacting the cylinder block and
the manifolds for warpage.

Maximum warpage:

Cylinder block side 0.10mm (0.0039n.)
Manifoldside 010 mm (0.0039n.)

if warpage is greater than maximum, replace the cylinder
~ head.

Intake Malnifold Side

7. INSPECT FOR CRACKS OF CYLINDER HEAD
Using a dye penetrant, check the combustion chambers,
intake ports, exhaust ports and cylinder block surface for
cracks. o
If cracked, replace the cylinder head.
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8.
(a)

(b)

(a)

(b)

T
4

CLEAN VALVES
Using a gasket scraper, chip off any carbon from the valvy
head. _ _ '
Using a wire brush, thoroughly clean the valve.

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

5.010 - 5.030 mm (0.1972 - 0.1980 in.) :
Using a micrometer, measure the diameter of the valvg
stem. '
Valve stem diameter:

Intake 4.970—4.985 mm (0.1957 - 0.1963n.)

Exhaust | ° 4,965—4.980 mm (0.1955—0.1961 in.)

(€)

Subtract the valve stem diameter measurement from
guide bushing inside diameter measurement.
O_il clearance:

_ltem Intake Exhaust

0.025-0.060 mm 0.030-0.065mm
(0.0010-0.0024in.) © (0.0012-0.0026in.) !

Standard

Maximum 0.08 mm (0.0031 in.) 0.10mm (0.0039in.) &

10.

@)

(b).

(c)

If the clearance is greater than maximum, replace th§
valve and guide bushing. 3
IF NECESSARY, REPLACE VALVE GUIDE '
BUSHINGS : b
Gradually heat the cylinder head to 80 — 100°C (176 §
212°F). , o
Using SST and a hammer, tap out the guide bushing. §
SST 09201-10000 (09201-01050), ]

09950-70010 (09951—07150)

Using a caliper gauge, measure the bushing bore diam =

ter of the cylinder head. ' :

Standard valve guide bore (Cold):
9.679 - 9.701 mm (0.3811 - 0.3819 in.)

el PN\
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o (d) Select a new guide bushing (STD or O/S 0.05).
Both intake and exhaust _ if the bushing bore diameter of the cylinder head is great-

Bushing bore diameter o ‘ er than 9.701 mm (0.3819 in.), machine the bushing bore
?nm (in.) . Bushing size to these dimension:
9.679 - 9.701 Use STD 9.738 — 9.777 mm (0.3834 - 0.3849 in.)
(0.3811 - 0.3819) If the bushing bore diameter of the cylinder head is great-
9.738 - 9.777 Use O/S 0.05 erthan 9.777 mm (0.3§49 in.), replace the cylineder head.
(0.3834 - 0.3849) se ) (e) Gradually heat the cylinder head to 80 — 100°C (176 —
Y o5 212°F). -

() Using SST and a hammer, tap in a new guide bushing un-
tilthere is 8.2 - 8.8 mm (0.323 — 0.346 in.) protruding from
- the cylinder head.
SST09201-10000 (09201-01050),
09950-70010 (09951-07150)

(9) Using a sharp 56 mm reamer, ream the guide bushing to
obtain the standard specified clearance (See step 9
above) between the guide bushing and valve stem.

11. INSPECT AND GRIND VALVES

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

(b) Check that the valve is ground to the correct valve face
angle. - : ' :
Valve face angle:

45. .

0254 EMO180 ) Z00054

(c) Check the valve head margin thickness.
Margin thickness:

Standard 0.8=1.2mm (0.031 - 0.047 in.)
Minimum 0.5mm (0.020 in.)

If the margin thickness is less than minimum, replace the

fargin Thickny \ valve.

ya A}
} : emorgn |
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F - 1 (d) Check the valve overall length. . ;
Overall length: -

1 1

_ ftom. Intake B Exhaust :

- . |
Overall Len gth Standard 98.51 mm (3.8783in.) 108.45mm (4.2697in.) }
Minimum 97.81 mm (3.8508 in.) 107.75mm (4.2421in.)

Iif the overall length is less than minimum, replace th
valve.

(e) Check the surface of the valve stem tip for wear. 2
If the valve stem tip is worn, resurface the tip with a grmd
or replace the valve.

NOTICE: Do not grind off more than minimum.

1 _az B
q

roe

e AN

12. INSPECT AND CLEAN VALVE SEATS
(@) Using a 45° carbide cutter, resurface the valve seats. -
Remove only enough metal to clean the seats.

(b). Check the valve seating position. : B
~ Apply a light coat of prussian blue (or white lead) tot - 3 C
valve face. Lightly press the valve against the seat. Don ;W
rotate vaive. ;]
(c) Check the valve face and seat for the followmg aé'
® If blue appears 360° around the face, the valve #§
concentric. If not, replace the valve.. :
® |If blue appears 360° around the valve seat, i
: guide and face are concentric. If not, resurface th
seat. ﬂ
® Check that the seat contact is in the middle of thg B
valve face with the following width: -g
1.0 - 1.4 mm (0.039 - 0.055 in.) '
If not, correct the valve seats as follows: :
(1) If the seating is too high on the valve face, use 30
and 45° cutters to correct the seat. ‘




EM-29
ENGINE MECHANICAL _— CYLINDER HEAD

(2) If the seating is too low on the valve face, use 60°
a5° and 45° cutters to correct the seat.

60°

(d) Hand-{ap the valve and valve seat with an abrasive com-
~ pound. _
(e) After hand-lapping, clean the valve and valve seat.

13. INSPECT VALVE SPRINGS
(@) Using a steel square, measure the squareness of the
valve spring.
Maximum squareness:
2.0 mm (0.079 in.)
If the deviation is greater than maximum, replace the
valve spring. ‘

Deviation —e{f=—

~ {b) Using a vemnier caliper, measure the free length of the

[-—P<f< valve spring.
Free length:

N\ 48.97 mm.(1.9279 in.)

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

(c) Using a spring tester, measure the tension of the valve
spring at the specified installed length.
Installed tension (at 37.7 mm (1.4842 in.)):
149 - 165N (15.2 - 16.8 kgf, 33.5 - 37.0 Ibf)
If the installed tension is not as specified, replace the
valve spring.

Eansl 100000
/=

E.MOZB‘I
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14. INSPECT CAMSHAFT FOR RUNOUT
(a) Place the camshaft on V-blocks.

(b) Using a dial indicator, measure the circle runout at t i_._ 3

center journal.
Maximum circle runout:
0.04 mm (0.0016 in.)

If the circle runout is greater than maximum, replace t

camshaft.

15. INSPECT CAM LOBES
Using a micrometer, measure the cam lobe height.

 Cam lobe height
' 40.28—40.38 mm 40.09—4019mm W i
Standard o . W
(1.5858 - 1.5898 in.) (1.5783-1.5823in.) ¥
Minimum 40.13mm (1.5799in.) 39.94mm (1.5724in.) g€+

Y SESH|

Plastigauge

If the cam Iobe height is less than minimum, replace tHll

camshaft.

16. INSPECT CAMSHAFT JOURNALS _
Using a micrometer, measure the journal diameter.
Journal diameter: '

26.949 - 26.965 mm (1.0610 = 1.0616 in.)

If the journal diameter is not as specified, check the @& .|

clearance.

17. INSPECT CAMSHAFT BEARINGS
Check that bearings for flaking and scoring.
If the bearings are damaged, replace the bearing
and cylinder head as a set.

(a) Clean the bearing caps and camshaft journals.
(b) Place the camshaft on the cylinder head. :
(c) Lay a strip of Plastigage across each of the camshaft jour
nals.
(d) Install the bearing caps.
(See step 3 in installation)
Torque: 17 N-m (175 kgf.-cm, 13 ft-1bf)
NOTICE: Do not turn the camshaft.

11

2N\

43
"

18. INSPECT CAMSHAFT JOURNAL OIL CLEARANCE 4

o~
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(e) Remove the bearing caps.
() Measure the Plastigage at its widest point.

Qil clearance:
Standard ' 0.035~0.972 mm (0.0014 —0.0028 in.)
Maximum 0.10 mm (0.0039in.)

If the oil clearance is greater than maximum, replace the
camshaft. If necessary, replace the bearing caps and cyl-
- inder head as a set.

(g) Completely remove the Plastigage.

19. INSPECT CAMSHAFT THRUST CLEARANCE

(a) Install the camshaft. -
(See step 3 in installation)

(b) Using adial indicator, measure the thrust clearance while
moving the camshaft back and forth.
Thrust clearance:

Standard 0.080—0.190 mm (0.0031 —0.0075 in.)
Maximum 0.25 mm (0.0098 in.)

If the thrust clearance is greater than maximum, replace
the camshaft. If necessary, replace the bearing caps and
cylinder head as a set. :
20. INSPECT VALVE LIFTERS AND LIFTER BORES

~ (a) Using a caliper gauge, measure the lifter bore diameter
of the clinder head. '
Lifter bore diameter:

23.500 - 23.521 mm (0.9252 - 0.9260 in.)

(b) Using a micrometer, measure the lifter diameter.
' Lifter diameter: _
_ 23.475 — 23.485 mm (0.9242 — 0.9246 in.)
(c) Subtract the lifter diameter measurement from the lifter-
' bore diameter measurement.

Oil clearance:
Standard _ _0.015-0.046 mm (0.0006 - 0.0018 in.)
Maximum - 0.10mm (0.0039in.) -

If fhe oil clearance is greater than maximum, replace the
lifter. If necessary, replace the cylinder head.
21. INSPECT INTAKE AND EXHAUST MANIFOLDS

take

- - Using a precision straight edge and thickness gauge,
i i-:-‘z;é.;‘;_-; e measure the surface contacting the cylinder head forwar-'

page.
Maximum warpage:

Intake . 0.10mm (0.0039 in.)

Exhaust 0.30mm (0.0118in.)
- If warpage is greater than maximum, replace the man-
Y .

ifold. ,
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22,

INSPECT CYLINDER HEAD BOLT
Check the head bolt Iength
Bolt length:

Standard 114.0— 115.0 mm (4.4882-4.5276 in.)

Maxdmum 116.5mm (4.5866 in.)

23,

(@)

(b)
(€

REASSEMBLY

Protrusion

(@)

IF NECESSARY, REPLACE SPARK PLUG TUBE
GASKETS
Using a needle—nose pliers, pry out the tube gasket.

Using a 32 mm socket wrench and a hammer, tap in a ne
tube gasket as shown in the illustration. ‘
Apply a light coat of MP grease to the gasket lip.

HINT: ' :

e  Thoroughly clean all parts to be assembled. \

e Before installing the parts, apply new engine oil to '
sliding and rotating surfaces. F

® Replace all gaskets and oil seals with new ones. }

INSTALL SPARK PLUG TUBES
HINT: When using a new cylinder head, spark plug tubed
must be in stalled. 3
Mark the standard position away from the edge, onto ¢
spark plug tube.
Standard protrusion:

33.1~33.9mm (1.303 - 1.335 in.)

(O

=)

I le
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(b)

()

(@)

32

(b)

Apply adhesive to the spark plug tube hole of the cylinder
head. " :
Sealant:
Part No.08833-00070, Adhesive 1324, THREE BOND
1324 or equivalent :

Using a press, press in a new spark plug tube until there
is 33.1 —33.9 mm (1.303 - 1.335 in.) protruding from the
camshaft bearing cap installation surface of the cylinder
head. '

'NOTICE: Avoid pressing a new spark plug tube in too far

by measuring the amount of protrusion while pressing.

INSTALL VALVES
Using SST, push in a new oil seal.
SST 0920141020

HINT: The intake valve oil seal is gray and the exhaust -
valve oil seal is green.

Install these parts:
(1) Valve

(2) Spring seat
(3) - Valve spring
(4) Spring retainer
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Upward-
Painted

=

EMB112 Zl@j

()

«

(@)
(b)

IN
1.

STALLATION

ward.

Using SST, compress the valve spring and place the

13
B

keepers around the valve stem.
SST 09202—70020, 09202--00020

Using a plastic~faced hammer, lightly tap the vaive ste .

tip to assure proper fit. '

INSTALL VALVE LIFTERS AND SHIMS

Install the adjusting shim and valve lifter. _
Check that the valve lifter rotates smoothly by hand.

INSTALL CYLINDER HEAD GASKET . B!
Place a new cylinder head gasket in position on the cylif
der block. : ' _ -

NOTICE: Be careful of the installation direction.

7 |
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5

(@)
(b)
()

(d)
(e)
®
(@)

3 (a)
- (b)

(©)
(d)

INSTALL CYLINDER HEAD

HINT:

® The cylinder head bolts are tightened in 3 progres-
sive steps (steps (c), (e) and (f)). _

e [f any bolts is broken or deformed, replace it.

Place the cylinder head in position on the cylinder head

gasket.

Apply a light coat of engine oil on the threads and under

the heads of the cylinder head bolts..

Install and uniformly tighten the 10 cylinder head bolts, in

several passes, in the sequence shown.

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

If any one of the bolts does not meet the torque specifica-

tion, replace the boit.

Mark the front of the cylinder head bolt head with paint.
Retighten the cylinder head bolts 90° in the numerical or-
der shown.

Retighten cylinder head bolts by an additional 90°.
Check that the painted mark is now facing rearward.

INSTALL CAMSHAFTS

Intake side: : :

Install the No.5 bearing cap to the cylinder head.

Place the 2 camshaft on the cylinder head.

HINT: Exhaust camshaft has slit and intake camshaft
does not. ' : :

Remove any old packing (FIPG) material.
Apply seal packing to the No.1 and No.6 bearing caps as
shown in the illustration. S
Seal packing: _
Part No. 08826-00080 or equivalent
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(e)

(f)
(@)

1.
(@

(b)
(©)

+ the heads of the bearing cap bolts.

- Torque: 9.5 N-m (95 kgf-cm, 82 in.-1bf)

10.

12.

Install the bearing caps in their proper locations. ﬁﬂ
HINT: Each bearing cap has a number and front mark.;?

Apply a light coat of engine oil on the threads and und

Install and uniformly tighten the 10 bearing cap bolts, ]
several passes, in the sequence shown. "
Torque: 17 N-m (175 kgf-cm, 13 ft-Ibf)

CHECK AND ADJUST VALVE CLEARANCE
(See valve clearance)

INSTALL OIL SEAL
Apply MP grease to a new oil seal lip.
Using SST, tap in the oil seal.

SST 09223-46011

NOTICE: L B

e Do not install the oil seal with the lip facing the wro]
direction. _ | ‘

* Insert the oil seal into the deepest part of the cylindil ;
head.

INSTALL NO.4 TIMING BELT COVER
Install the No.4 timing belt cover with 3 bolts.

INSTALL ENGINE MOUNTING STAY
Torque: 35 N-m (350 kgf-cm, 25 ft-Ibf)
INSTALL CAMSHAFT TIMING PULLEYS
(See timing belt)

INSTALL CYLINDER HEAD COVER
(See timing belt)

Torque: 8 N-m (80 kaf-cm, 69 in..Ibf)

INSTALL ISC VALVE

INSTALL NO.2 WATER INLET . E
Place a new gasket to the cylinder head, facing the protr U8
sion upward. : k.
Connect the inlet hose to the water pump.
Install the No.2 water outlet with the 2 nuts.
Torque: 15 N-m (150 kgf-cm, 11 ft.Ibf)
INSTALL ALTERNATOR ADJUSTING BAR




EM-37

ENGINE MECHANICAL _— CYLINDERHEAD

13.
(@)
(b)
(©)

14

(a)

(b)

15.
(@

(b)

16.

17.
(@)

()

18.
(a)

(c)

(d)
(e)
- (f)
(9)

(b)

INSTALL OIL DIPSTICK GUIDE AND DIPSTICK

Install a new O—ring to the dipstick guide.

Apply soapy water to the O—ing. -

Push in the dipstick guide together with the dipstick, and
install them with the bolt and ground strap.

Torque: 9.5 N.-m (95 kgf-cm, 82 in.-Ibf)

INSTALL INTAKE MANIFOLD

Install a new gasket, the intake manifold with the 7 bolts
and 2 nuts. Uniformly tighten the bolts and nuts in several
passes. '

Torque: 22 N-m (220 kgf-cm, 16 ft-Ibf)

Connect the ISC hose and PCV hose.

INSTALL NO.2 ENGINE HANGER

Install the No.2 engine hanger and ground strap with the
2 bolts.

Torque: 22 N-m (220 kgf-cm, 16 ft-Ibf)

Connect the fuel return hose and vacuum hose to the
No.2 engine hanger. '

INSTALL INTAKE MANIFOLD STAYS

install the: manifold stays with the 5 bolts.
Torque: 22 N-m (220 kgf-cm, 16 ft-ibf)

INSTALL ENGINE WIRE PROTECTOR

Install the engine wire protectors with the 2 bolts and 2
nuts.

Connect these connectors and wire; -

e Throttle position sensor connector

Knock sensaor connectors

VSV for EVAP connector

Injector connectros

Alternator- wire

Alternator wire connwctor

INSTALL SURGE TANK

Install the gasket to the surge tank.

Install the surge tank to the throttle body. .
Coonect the vacuum hose and ISC hose to the surge
tank. '

Install the 4 intake pipes with the 8 bolts.

Install the gasket to the surge tank.

Install the surge tank cover with the 5 bolts.

Connect the cord clip to the surge tank cover.
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{

19.

INSTALL WATER INLET AND INLET HOUSING

3

(a) Install a new gasket, the water inlet and inlet housung as?

(b)
(c)
(d)

20.

(@)
(b)

21.

(@)

(©)

(d)

23.
24-

26.

sembly with the bolt and 2 nuts.

Torque: 22 N-m (220 kgf-cm, 16 ft.Ibf)
Connect the 2 water bypass hoses.

Install the ground wire with the bolt.
Connect these connectors:

®  Water temperature sender gauge connector
e  Water temperature swith connector

e  Water temperature sensor connector -
INSTALL OIL SWITHCING VALVE (OSV)
Install a new O—ring to the OSV.

Install the OSV with the 2 bolt.

Torque: 9.5 N.m (95 kgf-cm, 82 in..Ibf)
INSTALL WATER QUTLET

Install a new gasket and the water outlet with the 2 botdlt

Torque: 22 N.m (220 kgf-cm, 16 ft-1bf)
INSTALL EXHAUST MANIFOLD

Install a new gasket, the exhaust manifold with the 2 bolt§ _“‘
and 3 nuts. Uniformly tighten the bolts-and nuts in severgll

passes. -
Torque: 50 N-m (500 kgf:cm, 36 ft-1bf)

Install the manifold stay with the 2 bolts. Alternately tig “ -

en the bolts.

Torque: 45Nm(450kgfcm,33ftlbf)

Install the upper heat insulator with the 3 bolts.
Torque: 9.5 N-m (95 kgf-cm, 82 in..Ibf)

INSTALL DISTRIBUTOR

INSTALL TIMING BELT

(See timing belt)

ADJUST DRIVE BELT

(See CH section)

FILL WITH ENGINE COOLANT

N R

o
s

——

R r? 3

I* \ 4=
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CYLINDER BLOCK -
COMPONENTS .

3 Piston Ring

Piston Ring (No.2 Compression) — —_ : (No.1 ComMn)
Piston Ring (Expander): g 1 Piston Ring (Side Rail)
Piston — i f—————— Snap Ring .
Piston Pin ~———— - Connéchngﬁod_Beanng
Connecting Rod See page EM-57
- et 29 (300, 22)
2nd Tumeo®

H Engine
lounting
racket

50 (610, 44)

Qil Pan Buffle Plate
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DI
1.

2.

14.

A

15.

SASSEMBLY

REMOVE FLYWHEEL

Remove the 6 bolts and flywheel.

REMOVE REAR END PLATE

Remove the bolt and end plate.

INSTALL ENGINE TO ENGINE STAND FOR
DISASSEMBLY

'REMOVE TIMING BELT AND PULLEYS

(See timing belt)

REMOVE CYLINDER HEAD

(See cylinder head)

REMOVE ALTERNATOR BRACKET

Remove the 2 bolts, nut and alternator bracket.
REMOVE RH ENGINE MOUNTING BRACKET
Remove the 3 bolts and mounting bracket.
REMOVE WATER PUMP

Remove the 2 bolts and water pumip.

Remove the O—ring.

REMOVE OIL FILTER

(See LU section)

REMOVE OIL PRESSURE SWITCH

(See LU section)

- REMOVE OIL FILTER BRACKET
. REMOVE KNOCK SENSOR

Using SST, remove the knock sensor.
SST 09816-30010 o
REMOVE OIL PAN AND OIL PUMP

(See LU section)

REMOVE REAR OIL SEAL RETAINER
Remove the 6 vbotts, retainer and gasket.

moving the connecting rod back and forth.
Thrust clearance:

CHECK CONNECTING ROD THRUST CLEARANCE "‘
Using a dial indicator, measure the thrust clearance whi

Standard 0.15-0.25 mm (0.0059 —0.0098 in.)

. Maximum 0.30mm (0.0118in.)
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@
(b)

(c)

(d)

(€)
(f

(@)
(h)

16.

If the thrust clearance is greater than maximum, replace
the connecting rod assembly. If necessary, replace the
crankshaft. - ‘ :
REMOVE CONNECTING ROD CAPS AND CHECK
OIL CLEARANCE

Check the matchmarks on the connecting rod and cap to
ensure correct reassembly.

Remove the connecting rod cap nuts.

Using a plastic—faced hammer, lightly tap the connecting
rod bolts and lift off the connecting rod cap.
HINT: Keep the lower bearing inserted with the connect-

ing rod cap. '

Cover the connecting rod bolts with a short piece of hose
to protect the crankshaft from damage. -

Clean the crank pin and bearing.

Check the crank pin and bearing for pitting and scratches.
If the crank pin or bearing is damaged, replace the bear-
ings. If necessary, grind or replace the crankshaft.

Lay a strip of Plastigage across the crank pin.
Install the connecting rod cap.
(See step 10 and 11 in reassembly)
Torque: :
1st: 29 N-m (300 kgf-cm, 22 ft.1bf)
2nd: Turn extra 90°
NOTICE: Do not turn the crankshaft.
Remove the connecting rod cap.
(See procedure (b) and (c) previous page)
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_ Front Mark

(Protrusion)

)

Measure the Plastigage at its widest point.
Standard oil clearance:

ltem . ST _ Us50.25

0.030—-0.061 mm 0.019--0.073mm
Standard )

ol i S S s Sl

Maximum . 0.08 mm (0.0031 in.) 0.08 mm (0.0031 in.) 3

If the oil clearance is greater than maximum, replace

bearings. If necessary, grind or replace the crankshaft
HINT: Ifusing a standard bearing, replace it with one ha
ing the same number marked on the connecting rod
There are 3 sizes of standard bearings, marked 17, *

‘and "3” accordingly.

Standard sized bearing center wall thickness:

“Mark "1~ ) 1.486 — 1.490 mm (0.0585 -~ 0.0587 in.)

Mark "2° 1.490 - 1.494 - mm (0.0587-0.0588 in.)

Mark "3" 1.494 —-1.498 mm (0.0588—0.0590 in.)

(k)

17.

(@)
(b)
(©

18.

- Using a dial indicator, measure the thrust clearance whilg ;
prying the crankshaft back and forth with a screwdnv .

Completely remove the Plastigage.

REMOVE PISTON AND CONNECTING ROD

ASSEMBLIES

Using a ridge reamer, remove all the carbon from the tg

of the cylinder.

Cover the connecting rod bolts with a short piece of h 04

to protect the crankshaft from darnage.

Push the piston, connecting rod assembly and uppé

bearing through the top of the cylinder block. y

HINT:

®  Keep the bearings, connecting rod and cap togeth |

¢ Arrange the piston and connecting rod assemblics
in correct order. 4

CHECK CRANKSHAFT THRUST CLEARANCE

Thrust clearance _
Standard 0.020—0.220 mm (0.0008 — 0.0087 in)
Maximum _ 0.30mm (0.0118in.)

If the thrust clearance is greater than maximum, rep|a
the thrust washers as a set.
Thrust washer thickness:

2.440 - 2.490 mm (0.0961 — 0.0980 in.)

(0.0012-0.0024in.) (0.0007-0.0029in.) 3§

- ' : =‘$;-:,‘1‘ r

A

R
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(@)

(b)

(c)

(d)
(e)

19.

REMOVE MAIN BEARING CAPS AND CHECK OIL
CLEARANCE

Uniformly loosen and remove the main bearing cap bolts,
in several passes, in the sequence shown.

Using the removed main bearing cap bolts, pry the main

bearing cap back and forth, and remove the main bearing

caps, lower bearings and lower thrust washers (No.3

main bearing cap only). '

HINT:

e Keep the lower bearing and main bearing cap to-
gether. :

® Arrange the main bearing caps and lower thrust
washers in correct order.

Lift out the crankshaft.

HINT: Keep the upper bearings and upper thrust washers

together with the cylinder block.

Clean each main journal and bearing.

Check each main journal and bearing for pitting and

scratches. o

If the journal or bearing is damaged, replace the bearings.

if necessary, grind or replace the crankshatft.

() Place the crankshaft on the cylinder block.
(0) Lay a strip of Plastigage across each journal.
(h) Install the main bearing caps.
(See step 7 in reassembly)
Torque: 60 N-m (610 kgf-cm, 44 ft.lbf)
- NOTICE: Do not turn the crankshaft.
(i) Remove the main bearing caps.
(See procedure (a) and (b) on the previous page)
() Measure the Plastigage at its widest point.
Clearance:
em $TD /s 0.25
0.015-0.045mm |  0.015-0.053mm
(0.0006—0.0018in) |° (0.0006-0.0021in.)
Maximum 0.08 mm (0.0031 in.) 0.08 mm (0.0031 in.)
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HINT: If replacing the cylinder block subassembly, th ‘
bearing standard clearance will be: 0.015 — 0.045 nis
(0.0006 - 0.0018 in.) : .
If the oil clearance is greater than maximum, replace ti§ .
bearings. If necessary, grind or replace the crankshaft
HINT: If using a standard bearing, replace it with one h

ing the same number. If the number of the bearing can )
be determined, select the correct bearing by adding { -
gether the numbers imprinted on the cylinder block | 5
crankshaft, then selecting the bearing with the s v [
number as the total. There are 5 sizes of standard beal -
ings, marked "1”, "2”, *3", "4” and "5" accordingly.

Number marked
| Cylinderblock ~ | 1 2 Kl
Crankshaft Jofi2]e[a]2]0] ]2 C
Use bearing - 112|3|2|3]|a(3][a[s]R

EM7698 Y 2017

EXAMPLE: Cylinder blo¢k =2* + Crankshaft "1"
= Total number 3 (Use bearing “3°)

- Reference -
| = o Mark ' ~ mm(in.)
Cylinder block main journal bore diameter b 52.025 - 52 031 (2.0482—2.0485 ) -
: 2" 52.031 - 52.037 (2.0485—2.0487 )
- 3 52.037 - 52.043 (2.0487—2.0489 )
Crankshaftjoumal diameter o 47.994-48.000 (1.8895—1.8898 )
' 1" 47.988—47.994 (1.8893— 1.8895)
_ | 2 47.982-47.988 (1.8391 - 1.8893)
: C?s:ama.usmeaueamgoemawaumm 1 2.002--2.005 (0.0788-0.0789)
\ : 2 2.005—2.008 (0.0789~0.0791) ;
e 2.008—2.011 (0.0791 —0.0792) L
4 2.011~2.014 (0.0792-0.0793)
5 2.014-2.017 (0.0793-0.0794 )

(k) Completely refnové the Plasﬁdage.

20. REMOVE CRANKSHAFT

(@) Lift out the crankshaft. :

(b) Remove the upper bearings and upper thrust washef

~ from the cylinder block.
HINT: Arrange the main bearing caps, bearings and th
washers in correct order.
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21. CHECK FIT BETWEEN PISTON AND PISTON PIN
Try to move the piston back and forth on the piston pin.
If any movement is felt, replace the piston and pin as a
set. - :

22. REMOVE PISTON RINGS

(@) Using a piston ring expander, remove the 2 compression
rings. ‘

(b) Remove the 2 side rails and oil ring by hand.
HINT: Arrange the piston rings in correct order only,

23. DISCONNECT CONNECTING ROD FROM PISTON
(@) Using a small screwdriver, pry out the 2 shap rings.
(b) Gradually heat the piston to approx. 60°C (140°F).

- (€) Using a plastic—faced hammer and brass bar, Iighﬂy tap

out the piston pin and remove the connecting rod.

HINT: _

® The piston and pin are a matched set. -

® Arange the pistons, pins, rings, connecting rods
and bearings in the correct order. '

INSPECTION

1. CLEAN CYLINDER BLOCK o

(@) Using a gasket scraper, remove all the gasket material
material from the top surface of the cylinder block.

(b) Using a soft brush and solvent, thoroughly clean the cylin-
der block. :
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Y _Zzoin

2.

- If necessary, replace the cylinder block. '

INSPECT TOP SURFACE OF CYLINDER BLOCK Foj
Using a precision straight edge and thickness gaugd
measure the surfaces contacting the cylinder head gaj
ket for warpage. E
Maximum warpage:

0.05 mm (0.0020 in.) 3
If warpage is greater than maximum, replace the cylind®
block. ;

INSPECT CYLINDER FOR VERTICAL SCRATCHES
Visually check the cylinder for vertical scratches. N
if deep-scratches are present, rebore all the 4 cylinder}

INSPECT CYLINDER BORE DIAMETER . A
HINT: There are 3 sizes of the standard cylinder bore d

ameler, marked "17, "2° and "3" accordingly. The mark i

stamped on the top of the cylinder block.

o et o ek i S (R R e i
Lo e a2 Sy Sabh PR - .

I
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10 mm
_A——JTJ' (0.39in.)
B_.....___
~_ 1t 10mm
C—F (039in)
87
548 Y o

Using a cylinder gauge, measure the cylinder bore diame-
ter at positions A, B and C in the thrust and axial direc-
tions.

Standard diameter:
STD Mark "1” ' 81.000—81.010 mm (3.1890 - 3.1894 in.)
STD Mark 2" 81.010—81.020mm (3.1894-3.1898in.)
STO Mark"3" . 81.020—81.030 mm (3,1898 —3.1902in.)

Maximum diameter:

STD. 81.23mm (3.1980in.)

0/S0.50 81.73mm (3.2177 in.)

(@)

(b)

If the diameter is greater than maximum, rebore all the 4
cylinders. If necessary, replace the cylinder block.

REMOVE CYLINDER RIDGE
If the wear is less than 0.2 mm (0.008 in.), using a ridge
reamer, grind the top of the cylinder.

CLEAN PISTON - :
Using a gasket scraper, remove the carbon from the pis-
‘ton top. :

Using a groove cleaning tool or broken ring, clean the pis-
ton ring grooves.
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-
(c) Using solvent.and a brush, thoroughly clean the pistony
NOTICE: Do not use a wire brush.

ux

;

i

;

7. INSPECT PISTON OIL. CLEARANCE
HINT: There are 3 sizes of the standard piston diametefl + .

marked 1%, "2” and “3" accordingly. The mark is stamp  §
on the piston top. ]

(@ Usinga micrometer, measure the piston diameter at rig
angles to the piston head, 8.0 mm (0.315in.) from the p 5
ton pin center line. A

Piston diameter:
| STDMark™" 80.895-80.905 mm (3.1849 - 3.1852n.)
| STDMark 2" 80.905—80.915 mm (3.1852—3.1856 in.)
STD Mark"3" - 80.915-80.925 mm (3.1856 —3.1860 in.)
0/50.50 81.500—81.530 mm (3.2087 ~3.2098 in.)

(b) Measure the cylinder bore diameter in the thrust diré]
- ftions. (Seestepd) - 4
(c) Subtract the piston diameter measurement from the cylilE

der bore diameter measurement. 4

[

Oil clearance:
Standard 0.085-0.115 mm (0.0037 — 0.0045in.)
Maximum ) 0.13mm (0.0051 in.)

If the oil clearance is-greater than maximum, replace
the 4 pistons and rebore all the 4 cylinders. If necessz
replace the cylinder block

HINT (Use new cylinder block): Use a piston with tHig:
same number mark as the cylinder bore diameter marké
on-the cylinder block. b B

11
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8. INSPECT PISTON RING GROOVE CLEARANCE
Using a thickness gauge, measure the clearance be-
tween new piston ring and the wall of the ring groove.
Ring groove clearance: '

No.1 0.040-0.080 mm (0.0016 —0.0031 in.)

No.2 ) 0.030 - 0.070 mm (0.0012 - 0.0028 in.)
o

Teikoku made | 0.020—0.160 mm (0.0008 — 0.0063 in.)
" Rikenmade { 0.030—0.110 mm (0.0012—-0.0043 in.)

If the clearance is greater than maximum, replace the pis-
fon. _

9. INSPECT PISTON RING END GAP

(a) Insert the piston ring into the cylinder bore.

(b) Using a piston, push the piston ring a little beyond the bot-
tom of the ring travel, 110 mm (4.33 in.) from the top of the
cylinder block. ‘ '

(c) Using a thickness gauge, measure the end gap.
Standard end gap:

Riken made Teikoku made

- mm (in.) mm (in.)
No.1 0.250-0.350 © 0280-0.350
) (0.0098-0.0138) (0.0110-0.0138)
No.2 0.350-0.500 0.350-0.450
’ (0.0138—0.0197) (0.0138-0.0177)
-0.100-0.350 0.150-0.400
Gil {Side rail) :
(0.0039—0.0138) (0.0059—0.0157)
Maximum end gap: '
No.1 ' 0.95mm (0.0374 in.)
No.2 . ‘ 1.05mm (0.0413in.)
Ol (Side raif) . - 1.00mm (0.0394in.)

If the end gap is greater than maximum, replace the pis- -
ton ring. if the end gap is greater than maximum, even
with a new piston ring, rebore all the 4 cylinders or replace
the cylinder block.

10. INSPECT PISTON PIN FIT _
At 60°C (140°F), you should be able to push the piston
pin into the piston pin hole with your thumb.

11. INSPECT CONNECTING ROD ALIGNMENT
- Using a rod aligner and thickness gauge, check the con-
necting rod alignment.
® Check for out—of alignment.
Maximum out-of-alignment:
0.03 mm (0.0012 in.) per 100 mm (3.94 in.)
If bend is greater than maximum, replace the connecting
rod assembly.
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12,

(@)

(b)

(©)

&  Check for twist
Maximum twist:

0.05 mm (0.0020 in. )per100mm(394m)

If twist is greater than maximum, replace the connectiff

rod assembly.

INSPECT PISTON PIN OIL CLEARANCE

Using a caliper gauge, measure the inside diameter of t ‘ \.:l

connecting rod bushing.
Bushing inside diameter:
20.010 - 20.022 mm (0.7878 — 0.7883 in.)

Using a micrometer, measure the piston pin diameter.§

Piston pin diameter:
20.004 — 20.016 mm (0.7876 — 0.7880 in.)

Subtract the piston pin diameter measurement from ,

bushing inside diameter measurement.
Oil clearance:

Standard 0.004—0.008 mm (0.0002 — 0.0003 in.)

Maximum 0.05 mm (0.0020 in.)

13.

(@)

(b)
(c)

--88T 09222-30010

If the oil clearance is greater than maximum replace I

as aset

IF NECESSARY REPLACE CONNECTING ROL R
" BUSHING ;

Using SST and a press, press out the bushmg.

Align the oil holes of a new bushing and the connecti

rod. _
Using SST and a press, press in the bushing.
SST 09222-30010

'})},ﬁ
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(e)

(a)

(b)

14,

Using a pih hole grihdér, hone the bushing to.obtain the
standard specified clearance (see step 12 above) be-
tween the bushing and piston pin. '

Check the piston pin fit at normal room temperature. Coat
the piston pin with engine oil, and push itinto the connect-
ing rod with your thumb. :

INSPECT CONNECTING ROD BOLTS

Install the cap nut to the connecting rod bolt. Check that

the cap nut can be tumed easily by hand to the end of the

thread. - |
If the cap nut cannot be tumed easily, measure the out-

side diameter of the connecting rod bolt with a vemier cali-

15.

per. . '

Outside diameter: _
- Standard . ©° 7.900-8.000 mm (0.31.10-0.315_6in.) Co

Minimum 7.85mm (0.3091in,)

HINT: If the location of this area cannot be judged by visu- _

al inspection, measure the outer diameter at the location

shown in the illustration. S

If the outside diameter is less than minimum, replace the

connecting rod.bolt and nut as a set. :

CYLINDER BORING

HINT: : -

® Bore all the four. cylinders for the oversized piston
outside diameter. _ L

¢ Replace all the piston rings with ones to match the
oversized pistons. ' o

Keep oversized pistons

Oversized piston diameter:

0/8 0.50 : _

81.405 — 81.435 mm (3.2049 — 3.2061 in.)
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B.
(@)

(b)

16.
(@)
(b)

(@)

17,

_ joumal and crank pin.

Calculate amount to bore cylinders
Usmg a micrometer, measure the piston diameter at ng" i
angles to the piston head, 8.0 mm (0.315 in.) from the pi '
ton pin center line. o

follows:
Size to be rebored =P + C-H
P = Piston diameter
C = Piston 0il clearance
- 0.095 - 0.115.mm (0.0037 — 0.0045 in.)
H = Allowance for honing
0.02 mm (0.0008 in.) or less )
Bore and hone cylinder to calculated dlmensnons ;
Maximum honing: ‘
0.02 mm (0.0008 in.) ]
NOTICE: Excess honing will destroy the finished roung
ness. ‘

Y

T

INSPECT CRANKSHAFT FOR RUNOUT
Place the crankshaft on V-biocks. E
Using a dial indicator, measure the circle runout at thi
center journal. -
Maximum circle runout:
0.03 mm (0.0012 in.) ;3
It the circle runout is greater than maximum, replace
crankshaft.
INSPECT MAIN JOURNALS AND CRANK PINS - 8
Using a micrometer, measure the diameter of each maig. .

Main journal diameter:

STD size 47.982-48.010 mm (1.8891—1.8898 in.)

WwsS0.25 47.745—~ 47755mm(1 .8797-1.8801 in.)

Crank pin diameter:

STDsze - 41.985- 42,000 mm (1.6530 - 1.6535in.) _

Ws0.25 41735 41.750 mm (1.6431—1.6437 in.)

(b)

- If the taper and out—of—+round is greater than maxnmum,

if the dlameter is not as specified, check the oil clearancé§

(See step 16 and 19 in disassembly). If necessary, grinds

or replace the crankshaft. *;t

Check each main journal and crank pin for taper and out4

of—round as shown.

Maximum taper and out—of-round: -
0.005 mm (0.0002 in.)

Y

replace the crankshatft.
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18.

(a)

(b)

()

(a)
(b)

()
(d)

19.

IF NECESSARY, GRIND AND HONE MAIN
JOURNALS AND/OR CRANK PINS

Grind and hone the main journals and/or crank pins to the
finished undersized diameter (See procedure in step 17).
Install new main journal and/or crankshaft pin undersized
bearings. :

REPLACE CRANKSHAFT FRONT OIL SEAL

'HINT: There are 2 methods (A and B) to replace the oil

seal which are as follows:
If oil pump is removed from cylinder block:
Using a screwdriver, pry out the oil seal.

Using SST and a hammer, tap in a new oil seal until its sur-
face is flush with the oil pump case edge.
SST09636—20010

Apply MP grease to the oil seal lip.

If oil pump 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 careful not to damage the crankshaft. Tape the
screwdriver tip. :

Apply MP grease to a new oil seal lip.

Using SST and a hammer, tap in the oil seal until its sur-
face is flush with the oil pump case edge.

SST 09636-20010
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20. REPLACE CRANKSHAFT REAR OIL SEAL

seal whlch are as follows: :
A. If rear oil seal retalner is removed from cyllnd‘
block: 1
(@) Using a.screwdriver and hammer, tap out the oil seal. Q;

(b) Using SST and a hammer, tap in a new oil seal until its s )
face is flush with the rear oil seal edge. ;
SST 09223—-15030, 0995070010 (09951-07150)

(c) - Apply MP grease to the oil seal lip.

B. If rear oil seal retainer is installed to cylinder bloc
(@) Using a knife, cut off the oil seal lip.

(b) Using a screwdriver, pry out the oil seal. \

NOTICE: Be careful notto damage the crankshaft. Tape -

. screwdriver tip. E

(c) Apply MP grease to-a new oil seal lip.

(d) Using SST and.a hammer, tap in the oil seal until its s 3'5

face is flush with the rear oil seal retainer edge.

SST 09223-15030, 09950-70010 (09951~07150)

REASSEMBLY
HINT:
®  Thoroughly clean all parts to be assembled. ;
®  Before installing the parts, apply new engine oil to ak
sliding and rotating surfaces.
® Replace all gaskets, O—ings and oil seals with ne\'
parts.

“*:'_

I
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Front Mark
Allow)

Front Mark -
(Protrusion)

B44 508382

Y zoiza

Side Rail

1.
(a)
(b)
()
(d)

()

(a)

(b)

(©)

(a)
(b)

ASSEMBLE PISTON AND CONNECTING ROD

Install a new snap ring on one side of the piston pin hole.
Gradually heat the piston to 80-90°C (176—194°F).
Coat the piston pin with engine oil.

Align the front marks of the piston and connectmg rod,
and push in the piston pin with your thumb.

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

INSTALL PISTON RINGS
Install the oil ring expander and 2 side rails by hand.
Using a piston ring expander, install the 2 compression
rings with the code mark facing upward.
Code mark:

No.1:Tor 1R

No.2: 2T or 2R

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

INSTALL BEARINGS
Align the bearing claw with the groove of the connecting
rod or connecting rod cap.

Install the bearings in the connecting rod and connecting

rod cap.

INSTALL MAIN BEARINGS
HINT: Upper bearings have an oil groove and oil holes;
lower bearings do not.
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(a) Align the bearing claw with the claw graove of the cylindg
block, and push in the 5 upper bearings.

(b) Align the bearing claw with the claw groove of the mal§
bearing cap, and push in the 5 lower bearings.

5. INSTALL UPPER THRUST WASHERS ;
 Install the 2 thrust washers under the No.3 journal p 08
tion of the cylinder block with the oil grooves facmg ol

_ ward. ‘
6. PLACE CRANKSHAFT ON CYLINDER BLOCK

7. INSTALL MAIN BEARING CAPS AND LOWER
THRUST WASHERS

(a) Install the 2 thrust washers on the No.3 bearing cap
the grooves facing outward.

(b) Install the 5 main bearing caps in their proper location'
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(c5
(d)

(@)

(b)

(@)

@)
- (b)

10.

®)

11.

Apply a light coat of engine oil on the threads and unde
the heads of the main bearing cap bolts. '
Install and uniformly tighten the 10 bolts of the main bear-
ing caps, in several passes, in the sequence shown.

- Torque: 60 N-m (610 kgf-cm, 44 ft.Ibf)

Check that the crankshaft turs smoothly.
CHECK CRANKSHAFT THRUST CLEARANCE
(See step 18 in disassembly)

INSTALL PISTON AND CONNECTING ROD
ASSEMBLES o '

Cover the connecting rod bolts with a short piece of hose
to protect the crankshaft from damage. .

Using a piston ring compressor, push the correctly num-
bered piston and connecting rod assemblies .into each
cylinder with the front mark of the piston facing forward.

PLACE CONNECTING ROD CAP ON CONNECTING

ROD

Match the numbered connecting rod cap with the con-

necting rod. _

Install the connecting rod cap with the front mark facing .

forward. _

INSTALL CONNECTING ROD CAP NUTS

HINT: ' .

® The cap nuts are tightened in 2 progressive steps
(steps (b) and (d)). _

e [fany one of the connecting rod bolts is broken or de-
formed, replace it.

Apply a light of engine oil on the threads and under the

nuts of the connecting rod cap. _

Install and altemately tighten the cap nuts in several

passes.

Torque: 29 N-m (300 kgf-cm, 22 ft-Ibf)
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(d)
(e)

M

(@)

(b)
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- 12,

13.

14.

15.

16.
17.

18.

19.

20.

21,

If any one of the cap -nuts does not meet the torque sp 'j
fication, replace the connecting rod bolt and cap nut agh
set. : _
Mark the cap nut and connecting rod bolt with the pain

Retighten the cap nuts 90° as shown.
Check that the painted mark is now at a 90° angle to ti§
mark on the connecting rod bolt. 14

Check that the crankshaft turns smoothly. &

CHECK CONNECTING ROD THRUST CLEARNCE & :

(See step 15 in disassembly) :
INSTALL REAR OIL SEAL RETAINER

Install a new gasket and the retainer with the 6 bolts. " :
Torque: 9.5 N.m (95 kgf-cm, 82 in.-Ibf) .

INSTALL OIL PUMP AND AND OIL PAN
(See LU section) '
INSTALL KNOCK SENSOR

Using SST, install the knock sensor. -
SST09816-30010 '

Torque: 45 N-m (450 kgf-cm, 33 ft.1bf)
INSTALL OIL FILTER BRACKET
INSTALL OIL PRESSURE SWITCH

(See LU section)

INSTALL OIL FILTER

(See LU section)

INSTALL WATER PUMP

Place a new O—ing in potiotn on the cylinder block.

&
Install the water pump with the 2 bolts. *:

Torque: 14 N-m (145 kgf-cm, 11 ft-1bf)

INSTALL RH ENGINE MOUNTING BRACKET
Install the mounting bracket with the 3 bolts.

Torque: 51 N-m (525 kgf-cm, 38 ft.Ibf)

INSTALL ALTERNATOR BRACKET

Install the alternator bracket with the 2 bolts and nut.
Torque: 39 N-m (400 kaf-cm, 39 ft.1bf)
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22. ' INSTALL CYLINDER HEAD

(See timing beit) '
23. INSTALL TIMING BELT AND PULLEYS

(See timing belt) _
24. DISCONNECT ENGINE FROM ENGINE STAND
25. INSTALL REAR END PLATE '

Torque: 9.5 N-m (95 kgf-cm, 82 in..Ibf)

12. INSTALL FLYWHEEL _
(@) Install the flywheel on the crankshaft.
(b) Install and uniformly tighten the mounting bolts, in several
' passes, in the sequence shown. '
Torque: 75 N-m (750 kgf-cm, 54 fi.1bf)

e TS
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ON-VEHICLE INSPECTION o
Spark Test _
CHECK THAT SPARK OCCURS
(@) Disconnect the high—tension cord (from the ignition coil)
from the distributor cap.

(b) qud the end approx. 12.5 mm (0.50 in.) from the body
, ground. '

(c) See if spark occurs while engine is being cranked.
NOTICE: To prevent gasoline from being injected from in-
jectors during this test, crank the engine for no more than
5 —10 seconds at time. ,
If the spark does not occur, perform the test as follows:;

ARK TEST ' ' ]
NO— ' .
ECK CONNECTION OF IGNITION COIL, ' Connect securely.
{ITER AND DISTRIBUTOR CONNECTOR _ ["BAD
_1 OK _ : , . -
ECK RESISTANCE OF HIGH-TENSION CORD - Replace the cord(s).
dmum resistance: 25 k0 per cord . BAD
SCK POWER SUPPLY TO IGNITION COIL AND IGNITER | Check wiring between ignition switch to ignition
Fum Ignition switch to ON. . . __| coil and igniter. S
sheck that there Is battery positive voltage at BAD
gnition coil positive (+) terminal, _ .
ZCK RESISTANCE OF IGNITION COfL ' Replace the ignition coll.
» page IG-5) : '
istance: Cold . . Hot
‘imary  0.36 - 0.550 0.45-0.650 BAD.
econdary 9.0-154k0 = 11.4-18.1 kQ
0K L - K '
iCK RESISTANCE OF SIGNAL GENERATOR . _ Replace the distributor housing assembly,
‘KUP COH.) (See page IG-5) . ' : _
Istance: = Cold . - Hot _ _
31 and GO 125-2000 160-2350 BAD
31 andGO 125-2000 160- 2350
NE and GO 155.2500 190 -2900Q -
- OK _ . ' .
CK AIR GAP OF DISTRIBUTOR - . | Replace the distributor housing assembiy.
'page |G-5) _ : _ -
|ap:__ 0.2 - 0.5 mm (0.008 - 0.020 In.) BAD
JOK ‘ _
CK IGT SIGNAL FROM ECU o .| Check wiring between ECU, distributor and
page Fl-26) ' BAD | igniter, and then try another ECU.
OK

ANOTHER IGNITER J
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‘High-Tension Cords

1. DISCONNECT HIGH-TENSION CORDS FROM
SPARK PLUGS :

(@) Remove the 6 screws and No.2 cylinder head cover,

(b) Disconnect the high—tension cords at the rubber boot.
not pull on the high—tension cords. =
‘NOTICE: Pulling on or bending the cords may damage fj
conductor inside. ' '

2. DISCONNECT HIGH-TENSION CORD FROM
IGNITION COIL

3. DISCONNECT HIGH-TENSION CORDS FROM -
DISTRIBUTOR CAP "

(@) Using a screwdriver, lift up the lock claw and discongi
the holder from the distributor cap.
(b) Disconnect the high—tension cord at the grommet.
- DO NOT pull on the cords. '
NOTICE: Pulling on or bending the cords may da
conductor inside.

4. INSPECT HIGH-TENSION CORD RESISTANC
Using an ohmmeter, measure the resistance.
Maximum resistance: _

25 kQ per cord o
. If the resistance is greater than maximum, check
minals. If necessary, replace the high~tension col

Ohmmeter

OF

5. RECONNECT HIGH-TENSION CORDS TO

DISTRIBUTOR CAP _ b
" (a) Connect the holder and grommet portion to the distril
cap as shown in the illustration. -

NOTICE: Check that the holder is correctly installed 10
grommet and distributor cap as shown in the illus

:lj ' '-. WRONG

1G0949R . ’ 200846 |




Megger

(a)
(b)

IG=3
IGNITION — IGNITIONSYSTEM

(b)

Check that the lock claw of the holder is engaged by lightly
pulling the holder.

. .RECONNECT HIGH-TENSION CORDS TO SPARK

PLUGS

‘Secure the high—tension cords with the clamps as shown

in the illustration. . _
Reinstall the No.2 cylinder head cover with 6 screws.

Spark Plugs

NOTICE:

®  Never use a wire brush for cleaning. o

®  Never attempt to adjust the electrode gap on a used
spark plug. R '

e Spark plugs shouid be replaced every 100,000 km
(60,000 miles). ' o

INSPECT ELECTRODE -
Using a megger (insulation resistance meter), measure:

- the insulation resistarice. -

Standard correct insulation resistance:
10 MQ or more '

 If the resistance is less than specified, proceed to step 4.

(@)
(b)
©)

()

HINT: If a megger is not available, the following simple
method of inspection provides fairly accurate results.
Simple Method: _

Quickly race the engine to 4,000 rpm 5 times.

Remove the spark plug. (See step 2)

Visually check the spark plug.

if the electrode is dry ... OK

If the electrode is wet ... Proceed to step 3

Reinstall the spark plug. (See step 6)

REMOVE SPARK PLUGS _ _
Using a spark plug wrench, remove the 4 spark plugs.




1G4

IGNITION - IGNITION SYSTEM

1

3.

Ignition Coll

. VISUALLY INSPECT SPARK PLUGS "“’7“"‘
Check the spark plug for thread damage and insul g
damage. al%
if abnormal, replace the spark plug. ;
Recommended spark plug:
DENSO: PK20R11
NGK: BKRGEP-11

NN }n,_ﬁQ |

S

Bor—

INSPECT ELECTRODE GAP _
Maximum electrode gap for used spark’ plug 2
1.3 mm (0.051 in.) 3
If the gap is greater than maximum, replace the '
plug. -
COrrect electrode gap for new spark plug
1.1 mm (0.043 m) 1
NOTICE: If adlustmg the gap of a new spark plug,
only the base of the ground electrode. Do not touch thd
Never attempt to adjust the gap on the used plug.
CLEAN SPARK PLUGS ' :
If the electrode has traces of wet carbon, allow it t
and then clean with a spark plug cleaner. 3
Air pressure: _
- Bolow 588 kPa (6 kgt/icm?, 85 psi)
Duration:
20 seconds or less
HINT: If there are traces of oil, remove it with gasoli
fore using the spark plug cleaner.
REINSTALL SPARK PLUGS
Using a spark plug wrench, install the 4 spark pi
Torque: 18 N-m (180 kgf-cm, 13 ft.Ibf)
RECONNECT HIGH—TENSION CORDS TO SP
PLUGS

NOTICE: "Cold” and "Hot” in the following senteng
press the temperature of the coils themselves. ”
from -10°C (14°F) to 50°C (122°F) and ”Hot" is fro
50C(122 F)to 100°* C(212F) )
DISCONNECT IGNITION COIL CONNECTOR
DISCONNECT HIGH-TENSION CORD FROM
IGNITION COIL
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3. INSPECT PRIMARY COIL RESISTANCE
Using an ohmmeter, measure the resistance between the
positive (+) and negative (-) terminals. |
Primary coil resistance: '
Cold: 0.36 -0.55 Q
, Hot:- 0.45-0.65 Q
If the resistance is not as specified, replace the ignition
coil. _
4. INSPECT SECONDARY COIL RESISTANCE
Using an ohmmeter, measure the resistance between the
positive (+) and high—tension terminals. '
Secondary coil resistance;
Cold: 9.0 -~ 15.4 kQ
Hot: 11.4-18.1 kQ
If the resistance is not as specified, replace the ignition
coil. ' :
5. RECONNECT HIGH-TENSION CORD TO IGNITION
coiL . ' '
6. RECONNECT IGNITION COIL CONNECTOR

A\
Ay

Distributor -
~ NOTICE: "Cold” and "Hot” in the following sentences ex-
press the temperature of the coils themselves. "Cold” is
_ from —10°C (14°F) to 50°C (122°F) and "Hot" is from
50°C (122°F) to 100°C (212°F).
1. . REMOVE DISTRIBUTOR CAP '
. Remove the 2 bolts, and disconnect the distributor cap
{from the.distributor housing. -

2. REMOVE ROTOR
3. INSPECT AIR GAP _
Using SST, measure the air gap between the signal rotor
and pickup coil projection. -
SST 09240-00020
Air gap:
0.2 - 0.5 mm (0.008 — 0.020 in.) :
If the air gap is not as specified, replace the distributor
" housing assembly. '
4. DISCONNECT DISTRIBUTOR CONNECTOR

5. INSPECT SIGNAL GENERATOR (PICKUP COIL)
RESISTANCE :
Using an ohmmeter, measure the resistance between ter-
minals.

Terminal Coid Hot
G1and GO 125-200 Q 1602350
G2and GO 125-200 Q 160-235Q
NE and GO 155250 Q 190-290 Q
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o

Mot

If the resistance is not as specified, replace the distrib
housing assembly.

6. RECONNECT DISTRIBUTOR CONNECTOR

7. REINSTALLROTOR =

8. REINSTALL DISTRIBUTOR CAP

Igniter
(See spark test)

Install a new packing and distributor cap with the 2bo

P ;




e

DISTRIBUTOR
COMPONENTS |

IGNITION —  DISTRIBUTOR

Distributor Housing
Assembly
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IGNITION - DISTRIBUTOR

O

—

REMOVAL

1.
2.

3.

(a)

®)

DISASSEMBLY

INSPECTION

REASSEMBLY

1.

(a)
(b)

(@)
(b)

“Turn the shaft and check that it is not rough or

~ sembly.

DISCONNECT DISTRIBUTOR CONNECTOR
DISCONNECT HIGH-TENSION CORD FROM
DISTRIBUTOR CAP :

REMOVE DISTRIBUTOR
Remove the hold—down bolt, and pull out the dj
Remove the O—ing from the distributor housing

REMOVE DISTRIBUTOR CAP
Remove the 3 bolts, distributor cap and packing
REMOVE ROTOR

Remove the 2 screws and rotor.

INSPECT SHAFT

I it feels rough or womn, replace the distributor

INSTALL ROTOR :
Align the hollow of the signal rotor with the prd
the rotor.

Install the rotor with the 2 screws.

INSTALL DISTRIBUTOR CAP
Install a new packing to the distributor housing
Install the distributor cap with the 3 bolts.



IGNITION — DISTRIBUTOR

—————

INSTALLATION S

1. SET NO. 1 CYLINDER TO TDC/COMPRESSION

' Tum the crankshaft clockwise, and position the slit of the
intake wmshaft as shown in the |Ilustratlon '

2. INSTALL DISTRIBUTOR

(a) Install a new O—ring to the housing.

(b) Apply a light coat of engine oil on the O—ring.

(c) Align the-cutout of the coupling with the line of the hous-
ing.

(d) Insertthe dlstnbutor aligning the center of the flange with
that of bolt hole on the cylinder head ' :

(e) Tighten the hold—down bolt. .
Torque: 23 N-m (230 kgtf-cm, 17 ft- Ibf)

3. CONNECT HIGH-TENSION CORDS TO SPARK
PLUGS
Firing order:

1-3-4-2

4. CONNECT HIGH-TENSION CORD TO IGNmON
COIL

5. CONNECT DISTRIBUTOR CONNECTOR
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LUBRICATION - OILAND FILTER

peended TResy A : OIL AND FILTER
e | INSPECTION | -
o A 1. CHECKENGINE OIL QUALITY
7 lmw-ao ) Check the oil for deterioration, entry of water, discoloring
5W-30 or thinning. ‘

20 18 -7 4 16 27 a8 If the quality is ViSibly poor, feplaCe the oil. .
20 0 20 40 €0 80 100 _ Qil grade:
i RANG: ATED . . :
5rggg?lTEUxHI‘EOIL N HEN AGN'?C'P . _ API grade SG or SH, multigrade engine oil or ILSAC

multigrade engine oil
2. CHECK ENGINE OIL LEVEL
The oil level should be between the "L” and "F” marks on
the dipstick. :
I low, check for leakage and add oil up to "F mark.
NOTICE:
®  When inserting the oil dipstick, insert the curved tip
of the dipstick facing the same direction as the curve
of the guide.
¢  If the dipstick gets caught while inserting it, do not
force it in. Reconfirm the direction of the dipstick.
3. REMOVE OIL PRESSURE SWITCH, AND INSTALL OIL

« oM
/I
. i}

PRESSURE GAUGE
(@) Using SST, remove the oil pressure switch.
SST 09816-30010

(b) Install the oil pressure gauge.
4. WARM UP ENGINE
Allow the engine to warm up to normal operating tempera-

ture.
5. CHECK OIL PRESSURE
Qil pressure:
Atidle 59KkPa (0.6 kgf/em?2, 8.5 psi) or more -
At 3,000 pm 245—490 kPa (2.5 5.0 kgf/cm?2, 36 — 71 psi)
6. REMOVE OIL PRESSURE GAUGE, AND REINSTALL
OIL PRESSURE SWITCH

(a) Remove the oil pressure gauge. .
(b) Apply adhesive to 2 or 3 threads of the oil pressure switch.
~ Adhesive: ' :
Part No..08833-00080, THREE BOND 1344,
LOCTITE 242 or equivalent _
(c) Using SST, install the oil pressure switch.
SST09816-30010
7. START ENGINE AND CHECK FOR OIL LEAKS
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REPLACEMENT

CAUTION: 6"?

e Prolonged and repeated contact with mineral oil wilj:
result in the removal of natural fats from the sk, .
leading to dryness, irritation and dermatitis. In adgi,
tion, used engine oil contains potentially ha
contaminants which may cause skin cancer.

e  Care should be taken, therefore, when changing
gine oil to minimize the frequency and length of i
your skin is exposed to used engine oil. Prote
clothing and gloves that cannot be penetrated b
should be worn. The skin should be thoroug
washed with soap and water, or use water—ess h
cleaner, to remove any used engine oil. Do not

: gasoline, thinners, or solvents.
. O e In order to preserve the environment, used oil
‘ \ : used oil filters must be disposed of only at desig
disposal sites.
1.  DRAIN ENGINE OIL : N
(@) Remove the oil filler cap. e
(b) Remove the oil drain plug, and drain the oil into a con
er.
2. REPLACE OIL FILTER
_(a) Using SST, remove the oil filter.
- SS8T 09228-06501
(b) . Clean the oil filter contact surface on the oil filter s
: ing. . _ '
(c) Lubricate the filter rubber gasket with clean engine

(d) Tighten the oil filter by hand until the rubber gasket
tacts the seat of the filter mounting.

(e) Using SST, give it an additional 3/4 turn to seat the fil
SST09228-06501
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LUBRICATION - OILAND FILTER
3. FILL WITH ENGINE OIL

(a) Clean and install the oil drain plug with a new gasket.
Torque: 44 N-m (450 kgf-cm, 33 ft-Ibf)

(b) Fill with new engine oil.

CQpacny:
Drain and refill
w/ Ol filter chang_e 3.0 iters (3.2 US qts, 2.6 Imp. qts)
wi/o Qil filter change 2.8 lters (3.0 US qts, 2.5Imp. qts)
Dry fill 3.5 liters (3.7 US qts, 3.1 Imp. qts)

(c) Reinstall the oil filler cap.

4. START ENGINE AND CHECK FOR OIL LEAKS
5. RECHECK ENGINE OIL LEVEL
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OIL PUMP
COMPONENTS

No.3 Timing
Belt Cover

No.2 Timing
Belt Cover

Idier Pulley-

w

TiminQ Belt

Gasket

No.2 Cylinder
' Head Cover. yxe

e@ )
]
Idler PulleyA—% .0,--- "

w -
-
-

-

'

!

'

!

]

'

5 Timing
]

i

'

\

\

' -

{ Nm (kgrfcﬁ\. ft-ibf) | : Specified torque
@ Non-reusable part




LU
LUBRICA'_“ON —_ Ol PUMP

Drive Rotor

Driven Rotor

Oil Pump Body Cover

@ Crankshatft Front
Oil Seal
‘ @*Ralief Valve
- &——— Retainer
. @®————Snap Ring
\on-reusable part ' o v mj
REMOVAL

HINT: When repairing the oil pump, the oil pan and strain-
er should be removed and cleaned.
1. DRAIN ENGINE OIL
2. REMOVE TIMING BELT
(See EM section) ' _ _
3. REMOVEIDLER PULLEY AND CRANKSHAFT TIMING
- PULLEY
(See EM section)
4. REMOVE OIL DIPSTICK AND GUIDE
(@) Remove the mounting bolt.
(b) Pull out the dipstick guide together with the dipstick.
(¢) Remove the O—ring from the dipstick guide.

5. REMOVE OIL PAN
(@) Remove the 19 bolts and 2 nuts.
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—

'SST

(b)

(@

(b)
©

(@
)
2.

DISASSEMBLY
1

Insert the blade of SST between the cylinder block and gff{ :

pan, and cut off applied sealer and remove the oil pan

SST 09032-00100

NOTICE:

¢  Donotuse SSTfor the oil pump body side and rear g {
seal retainer. - b &

e  Be careful not to darage the oil pan flange. s

b

R
Ve

REMOVE OIL STRAINER :
Remove the 2 bolts, 2 nuts, oil strainer and gasket.
REMOVE OIL. PAN BUFFLE PLATE
(See procedure step 5)

REMOVE OIL PUMP
Remove the 7 bolts.

Using a plastic—faced hammer, remove the oil pu

carefully tapping the oil pump bodly. X
Remove the gasket,

REMOVE RELIEF VALVE |

Using snap ring pliers, remove the snap ring.
Remove the retainer, spring and relief valve.
REMOVE DRIVE AND DRIVEN ROTORS
Remove the 5 screws, pump body cover, O—ing,
and driven rotors.
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IN
1.

REPLACEMENT

EmTAGY

SPECTION |
INSPECT RELIEF VALVE _
Coat the valve with engine oil and check that it falls
smoothly into the valve hole by its own weight. '

If it doesn't, replace the relief valve. If necessary, replace
the oil pump assembly. '

INSPECT ROTOR BODY CLEARANCE
Using a thickness gauge, measure the clearance be-
‘tween the driven rotor and body.
Standard body clearance:
0.100 - 0.191 mm (0.0039 ~ 0.0075 in.)
Maximum body clearance:
0.20 mm (0.0079 in.)
If the body clearance is greater than maximum, replace

- the rotors as a set. If necessary, replace the oil pump as-

sembly.
INSPECT ROTOR TIP CLEARANCE
Using a thickness gauge, measure the clearance be-
tween the drive and driven rotor tips. -
Standard tip clearance: :
0.060 - 0.220 mm (0.0024 ~ 0.0087 in.)
Maximum tip clearance:
0.35 mm (0.0138 in.)
If the tip clearance is greater than maximum, replace the
rotors as a set. _

INSPECT ROTOR SIDE CLEARANCE

~ Using a thickness gauge and precision straight edge,

measure the clearance between the rotors and precision
straight edge.
Standard side clearance:

0.025 - 0.075 mm (0.0010 - 0.0030 in.)
Maximum side clearance:

0.10 mm (0.0039 in.)
Itthe side clearance is greater than maximum, replace the
rotors as a set. If necessary, replace the oil pump assem-
bly.

REPLACE CRANKSHAFT FRONT OIL SEAL
: I(See EM section)
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=~ QILPUMP

(@)
(b)

2.
(@

(b)

1.
(a)
(b)

(©)

REASSEMBLY
1.

INSTALLATION

INSTALL DRIVE AND DRIVEN ROTO
Place the drive and driven rotors into pu
marks facing the pump body cover si
install the oil pump body cover with th
Torque: 10 N-m (105 kgf-cm, 8 ft.Ibf)
INSTALL RELIEF VALVE k
Insert the relief valve, spring and retainé

body hole. o
Using snap ring pliers, install the snap.g

INSTALL OIL PUMP

Place a new gasket on the cylinder:
Engage the spline teeth of the oil j
the large teeth of the crankshaft; and

Install the oil pump with the 7 bolts.
Torque: 22 N-m (220 kgf-cm, 16 ft-Ibf)
Bolt length:

35 mm (1.38 in.) for long bolt

25 mm (0.98 in.) for other boit k
INSTALL OIL PAN BUFFLE PLATE
(See procedure step 4)
INSTALL OIL STRAINER - ‘
Install a new gasket and the oil strainer: W
and 2 nuts. i
Torque: 9.3 N-m (95 kgf-cm, 82 in.-Ibf)
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LU-8

Seal Width
3-5mm

6 mm
(0.24 in.)

4,
(a)

(b)

©

(a)
(b)
(c)

'INSTALL OIL PAN

Remove any old packing (FIPG) material and be careful

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

and cylinder block.

® Using a razor blade and gasket scraper, remove all
the old packing (FIPG) material from the gasket sur-
faces and sealing groove.

e Thoroughly clean all components to remove all the

- loose material.

®  Using a non—residue solvent clean both sealing sur-

faces.

NOTICE: Do notuse a solvent which will affect the painted

surfaces.

Apply seal packing to the oil pan as shown in the |Ilustra-

tion.

Seal packing: _
Part No. 0882600080 or equivalent

® |Install anozzle that has been cuttoa3 -5 mm (0.12
— 0.20 in.) opening. _

® Parts must be assembled within 5 minutes of ap-
plication. Otherwise the material must be removed
and reapplied.

& Immediately remove nozzle from the tube and rein-

stall cap.

Install the oil pan with the 19 bolts and 2 nuts.

Torque: 4.9 N-m (50 kgf-cm, 43 in.-Ibf)

INSTALL OIL DIPSTICK GUIDE AND DIPSTICK -
install a new O—ing to the dipstick guide. '

Apply soapy water to the O—ring.

- Push in the dipstick guide together with the dipstick, and
install them with the bolt.

Torque: 9.3 N-m (95 kgf-cm, 82 in.-Ibf) -

INSTALL CRANKSHAFT TIMING PULLEY AND IDLER
PULLY

(See EM section)

INSTALL TIMING BELT

(See EM section)

FILL WITH ENGINE OIL _
START ENGINE AND CHECK FOR OIL LEAKS
RECHECK ENGINE OIl. LEVEL
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Ol

COMPONENTS

L NOZZLE

.f P _ OilNozzle
w
Crankshaft
Main Bearing
Crankshaft Thrust

"RE
1.

2.

"~ (See EM section)

INSPECTION
1.

MOVAL
REMOVE CRANKSHAFT

REMOVE OIL NOZZLES

Remove the union bolt and oil nozzle. Remove
nozzles.

INSPECT RELIEF VALVES (UNION BOLTS)
Push the valve with a wooden stick to check if it is
If stuck, replace the union bolts. ' “
INSPECT OIL NOZZLE

Check the oil nozzles for damege or clogging.

If necessary, replace the oil nozzle.
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INSTALLATION |

1. INSTALL OIL NOZZLES
Install the oil nozzle with the union bolt. Install the 4 oil
nozzles.

Torque: 25 N-m (250 kgf-cm, 18 ft.Ibf)
2. INSTALL CRANKSHAFT
(See EM section)
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COOLANT ...t Co-1
WATERPUMP ............ e, . CO-=2
THERMOSTAT ... co-8
RADIATOR .....cooveeeeeaaae COo-10-
ELECTRIC COOLINGFAN ................ CO-15
WATER TEMPERATURE SWITCH ......... COo-17
COOLING FANRELAY ..........ooou..... CO-18
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COOLING — COOQLANT

Y sl

COOLANT |
INSPECTION -
1. CHECK ENGINE COOLANT LEVEL AT RADIATOR

(@)

- (b)

(©

RESERVOIR

The engine coolant level should be between the

"LOW” and "FULL" lines, when the engine is cold.

If low, check for leaks and add engine coolant up to the
"FULL” line.

CHECK ENGINE COOLANT QUALITY

Remove the radiator cap.

CAUTION: To avoid the danger of being burned, do not re-

- move the radiator cap while the engine and radiator are still

hot, as fluid and steam can be blown out under pressure.
There should not be any excessive deposits of rust or
scale around the radiator cap or radiator filler hole, and
the coolant should be free from oil.

If excessively dirty, clean the coolant passages and re-

place the coolant.

Reinstall the radiator cap.

_REPLACEMENT

| (a)

(b)
()

(@)

(b)
(c)
(d)

DRAIN ENGINE COOLANT

Remove the radiator cap.

CAUTION: To avoid the danger of being burned, do hot re-
move the radiator cap while the engine and radiator are still
hot, as fluid and steam can be blown out under pressure.
Loosen the radiator drain plug (on the right side of the ra- -
diator lower tank) and engine drain plug (on the left front
of the cylinder block), and drain the coolant.

Close the drain plugs.

. Torque (Engine drain plug): 35 N-m (350 kgf -cm, 25 ft.Ibf)

FILL ENGINE COOLANT
Slowly fill the system with coolant.

-®  Use a good brand of ethylene-glycol base engine

coolant and mix it according to the manufacturer’s
directions.

®  Using coolant which includes more than 50 % ethyl-
ene—glycol (but not more than 70 %) is recom-
mended.

NOTICE:

¢ Do not use an alcohol type coolant.

¢  The coolant should be mixed with demineralized wa-
ter or distilled water.

Capacity: 5.3 liters (5.6 US gts, 4.7 lmp qts)

Reinstall the radiator cap.

Start the engine, and bleed the cooling system.

If necessary, refill coolant into the reservoir up to the

"FULL” line.

CHECK ENGINE COOLANT FOR LEAKS
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) COOLING - WATER PUMP
WATER PUMP
COMPONENTS

~ Crankshaft Pulley
- No.1 Timing Belt Cover

Alternator Adjusting

-

[ N'm (kgf'ctﬁ, fi-bf) | : Specified torque
% Precoated part o
"@ Non-reusable part
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Water Pump Body

ley Seat

1 (kgf-cm, ft-lbﬁ | : Specified torque

n-reusable part

& Seal

!

Y PROGD)

REMOVAL |
1. DRAIN ENGINE COOLANT :
2. REMOVE ALTERNATOR DRIVE BELT AND WATER
- PUMP PULLEY
(See EM section)
3. REMOVE TIMING BELT AND IDLER PULLEY
(See EM section)
4. REMOVE OIL DIPSTICK AND GUIDE
(@) Remove the mounting bolt and ground strap.
(b) Pull out the dipstick guide together with the dipstick.
(c) Remove the O—ing from the dipstick guide.
5. REMOVE ALTERNATOR AND ADJUSTING BAR

6. REMOVE WATER PUMP _

(@) Remove the 2 bolts holding the water pump to the cylinder
head.

(b) Disconnect the water pump from the water hose and re-
move the water pump.

(e) Remove the O—ring from the cylinder block.
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COOLING — WATER PUMP

- (@) Using a grinding wheel, grind the water pump rot

Emwf‘;;

INSPECTION |
~INSPECT WATER PUMP
(@) Visually checkthe air hole and water hole for coolant leal .
age. 1

If leakage is found, replace the water pump. _
(b) Turn the pulley and check that the water pump bearing

moves smoothly and quietly. ‘

If necessary, replace the water pump.

DISASSEMBLY

1. REMOVE WATER PUMP SUCTION COVER
(a) Remove the 4 bolts.

2. REMOVE PULLEY SEAT

Using SST and a press, press the shaft of the bearing 28 "

remove puliey seat. g
SST09236-00101 (09237-00010, 09237-00040) S

‘1' st

REMOVE WATER PUMP BEARING

shown. _
NOTICE: Do not grind water pump bearing shaft.

(b) Gradually heat the water pump body to approx.
{185°F). '

(c) Using SST and a press, press the shaft of the beari
remove the rotor and bearing. _ ‘
SST 09236-00101 (09237-00010, 09237-00040)

(d)” Remove the seal set from the water pump body.
NOTICE: Do not damage the water pump body.
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4. REMOVE SEAL
Using SST and a press, prsss out the seal.
SST 0923600101 (09236-15010)

REASSEMBLY | .
HINT. Always assemble the water pump with a new seal
set, a new rotor and a new bearing.

1. INSTALL WATER PUMP BEARING .

(a) Gradually heat the water pump body to approx. 8.°C
(185°F).

(b) Using SST and a press, press the outer race of the bear-
ing until its surface is flush with the water pump body sur-
face. '
SST09236-00101 (09237-00020)

2. INSTALL SEAL - '
() Apply a seal packing to a new seal and pump body.
Seal packing:
Part No. 08826-00100 or equivalent

(b) Using SST and a press, press in the seal.
SST 09236—00101 (09237-00020)

7.2 mm

3. INSTALL PULLEY SEAT
Using SST and a press, prss in the pulley seat on the wa-
ter pump bearing shaft to 77.2 mm (3.040 in.) from the
installation surface of the pump body.
SST 09236-00101 (09237-00020)
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4. INSTALL ROTOR
(@) Install a new packing and seat into the rotor.

(b) Apply aittle silicon oil to the seat and rotor contact’ I
face. ko

(c) Usingapress,prssina new rotor on the water pump b
ing shaftto 7.8 mm (0.307 in.) from the installation SUSTaES
of the pump body. ' :

- 5. INSTALL WATER PUMP SUCTION COVER -
Install the. water pump suction cover with a new
and the 4 bolts. '

Torque: 9.3 N.m (92.5 kgf-cm, 80 in..1bf)

6. CHECK THAT WATER PUMP ROTATES
SMOOTHLY
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INSTALLATION ‘
1. INSTALL WATER PUMP = :
(@) Place a new O—ing in position on the cylinder block.

(b) Attach the water pump to the water hose and cylinder
block. - ‘

(c) Connect the water pump to the water hose. ;

(d) Install the 2 bolts. ‘
Torque: 15 N-m (150 kgf.cm, 11 ft-Ibf) I

2. INSTALL ALTERNATOR AND ADJUSTING BAR
Torque: 22 N-m (220 kgt-cm, 16 ft.Ibf)

3. INSTALL OIL DIPSTICK GUIDE AND DIPSTICK

(a) Install a new O—ring to the dipstick guide.

(b) Apply soapy water to the O—ring. _

() . Push in the dipstick guide together with the dipstick, and
install it with the bolt and ground strap. '
Torque: 9.5 N-m (95 kgf.cm, 82 in..Ibf)

4. INSTALL TIMING BELT AND IDLER PULLEY

.(See EM section) S

5. INSTALL WATER PUMP PULLEY AND

- ALTERNATOR DRIVE BELT
(See EM section) _

6. FILL WITH ENGINE COOLANT

7. START ENGINE AND CHECK FOR COOLANT
LEAKS
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_COOUNG - THERMOSTAT

THERMOSTAT
COMPONENTS

" & Non-rousable parts

O

'REMOVAL

~ effect, causing a lowering of cooling efficiency. Do

heat.

HINT: Removal of the thermostat would have an ad
move the thermostat, even if the engine tends to

DRAIN ENGINE COOLANT

DISCONNECT WATER TEMPERATURE SWITCH
CONNECTOR

REMOVE WATER INLET AND THERMOSTAT
Remove the 2 nuts and water inlet from the water |
housing. -

Remove the thermostat.

Remove the gasket from the thermostat.




_COOLING - THERMOSTAT

co-9

Valve Lift

-co1233)]

INSPECTION

(@)
(b)

(0)

(d)

EQTIH-X

INSPECT THERMOSTAT
HINT: The thermostat is numbered with the valve opening
temperature. o

Immerse the thermostat in water and gradually heat the

water.

Check the valve opening temperature.
Valve opening temperature:
80-84°C (176 - 183°F)
If the valve opening temperature is not as specified, re-
place the thermostat.

Check the valve lift.
Valve lift:-

8 mm (0.31 in.) or more at 95°C (203°F)
If the valve lift is not as specified, replace the thermostat.
Check that the valve spring is tight:'when the thermostat
is fully closed. '
If not closed, replace the thermostat

G2

INSTALLATION

(a)

)

PLACE THERMOSTAT IN WATER INLET HOUSING
Install a new gasket to the thermostat. _

Align the jiggle valve of the thermostat with the upper side
of the stud bolt, and insert the thermostat in the water inlet
housing.

HINT: The jiggle valve may be set within 15° of either side
of the prescribed position.

INSTALL WATER INLET

Install the water inlet with the 2 nuts.

Torque: 9.3 N-m (95 kgf-cm, 82 in..Ibf)

CONNECT WATER TEMPERATURE SWITCH
CONNECTOR

FILL WITH ENGINE COOLANT

START ENGINE AND CHECK FOR COOLANT -
LEAKS
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COOLING - RADIATOR ' ) A—
RADIATOR 1 [
ON-VEHICLE CLEANING P
- Using water or a steam cleaner, remove any mud or dj$ |
from the radiator core. 7
NOTICE: If using a high pressure type cleaner, be ca ' !(
not to deform the fins of the radiator core. (i.e. Maints =
distance between the cleaner nozzle and radiator co
ON—VEHICLE INSPECTION
REMOVE RADIATOR CAP
CAUTION: To avoid the danger of being burned, do
move the radiator cap while the engine and radiator a
: _ hot, as fluid and steam can be blow out under pressy
Q _ 2. INSPECT RADIATOR CAP
: NOTICE: 3
¢ If the radiator cap has contammatlons, always riiié
it with water. 4

®  When performing steps (a) and (b) below, keep

diator pump tester at an angle of over 30° abov
horizontal. 2
e  Before using a radiator cap tester, wet the reliefn
and pressure valve with engine coolant or wate
(@ Using a radiator cap tester, slowly pump the teste
check that air is coming from the vacuum valve.
Pump speed:

1 push/3 seconds or more

Radiator Cap

CO1242

©

NOTICE: Push the pump at a constant speed.
If air is not coming | from the vacuum valve replace
_ diator cap. :
™ ‘ : (b) Pump the tester and measure the relief valve
- pressure.
Pump speed:
1 push within 1 second.
NOTICE: This pump speed is for the first pump only
der to close the vacuum valve). After this, the pum
can be reduced. )
Standard opening pressure:
74 -103 kPa
(0.75 - 1.05 kgf/cm?, 10.7 — 14.9 psi)
Minimum opening pressure:
59 kPa (0.6 kgt/cm?, 8.05 psi)
HINT: Use the tester's maximum reading as the opeé
pressure. _
If the opening pressure is less than minimum, replace
- radiator cap.
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COOLING - RADIATOR .

.

INSPECT COOLING SYSTEM FOR LEAKS

3..‘

(@) Fill the radiator with coolant and attach a radiator cap tes-
ter. : ) _

- (b) Warm up the engine. :

() ‘Pumpitto 118 kPa (1.2kgflcm?, 17.1 psi), and check that

- the pressure does notdrop. . L
If the pressure drops, check the hoses, radiator or water
pump for leaks. If no external leaks are found, check the
heater core, cylinder block and cylinder head.

4. REINSTAL_L RADIATOR CAP

COMPONENTS

lon-reusable parts
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COOLING - RADIATOR

=

Dimension “B”

O Normal

X Twis

ted

}\O-Ring

§

X Twisted

£00317.

DISASSEMBLY

1.
(a)
(b)

(@)
()

ASSEMBLY

(@)

- After checking that there are no foreign objects in the

ASSEMBLY SST
88T 09230-01010
Install the claw to the overhaul handle, inserting it in thg’
hole in part "A” as shown in the diagram. o
While gripping the handle, adjust the stopper bolt so
dimension "B” shown in the diagram is 0.2-0. 5
(0.008-0.020 in.). '
NOTICE: If this adjustment is not done, the claw may
damaged.

UNCAULK LOCK PLATES
Using SST to release the caulking, squeeze the h
until stopped by the stopper bolt.
SST 09230-01010

REMOVE TANKS AND O-RINGS
Lightly tap the radiator hose inlet (or outlet) with af
faced hammer and remove the tank.
Remove the O-ring.

INSPECT LOCK PLATE :
Inspect the lock plate for damage.
HINT:
e If the sides of the lock plate groove are defof
reassembly of the tank will be impossible.
® Therefore, first commect any deformation with plig
similar object. Water leakage will result if the
of the lock plate groove is damaged or def
Therefore repair or replace if necessary.
NOTICE: The radiator can only be recaulked 2 times.
the 2nd time, the radiator core must be replaced.
INSTALL NEW O-RINGS AND TANKS

plate groove, install the new O—ring without twisting u*' :
HINT: When cleaning the lock plate groove, lightly It
with sand paper without scratching it.
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r_\coﬂngm - (B) Install the tank without damaging the O-ring.
oL wﬂk (c) Tap the lock plate with a soft-faced hammer so that there

is no gap between it and the tank.

WRONG Lock
Plate

gﬂj

PO,

3. ASSEMBLY SST
SST 09230-01010.

(a) Install the punch assembly to the overhaul handie, insert-
ing it in the hole in part "A” as shown in the illustration.

(b) While gripping the handle, adjust the stopper bolt so that
dimension "B" shown in the diagram is 7.7 mm (0.03 in.).

Part "A*

Dimension "B* ST

Stop

per Bolt

»é{“ N

nch Assembly

Overhaul Handle CO1206

4. CAULK LOCK PLATE
5 3 . (@) Lightly press SST against the lock plate in the order
, shown in the illustration. After repeating this a few times,
fully caulk the lock plate by squeezing the handie until
- stopped by the stopper plate. '

S5T 0923001010
L7517 |
( Tank ] 11 ‘
(" (|
HINT:

® Do not stake the areas protruding around the pipes,
brackets or tank ribs.




COOLING — RADIATOR

(b)

(a)
(b)

©)

(d)

®  The points shown in the illustration cannot be stg

with the SST. \
Use a plier or similar object and be careful not to dam
the core plates. .

Check the lock plate height (H) after completing the
ing.
Plate height:

7.75 - 8.25 mm (0.3051 — 0.3248 in.)
If not within the specified height, adjust the stop
of the handle again and perform the caulking ag

INSPECT FOR WATER LEAKS

Tighten the drain cock. 4

Plug the inlet and outiet pipes of the radiator withj

SST 09230-01010 _

Using a radiator cap tester, apply pressure to the 1

Test pressure: ) ’
177 kPa (1.8 kgticm?, 26 psi)

Inspect for water leaks.
HINT: On radiators with resin tanks, there is a c}
between the tank and lock plate where a minute;
of air will remain, giving the appearance of afi
when the radiator is submerged in water.

Therefore, before doing the water leak test, fi
radiator around in the water until all air bubbles ¢
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"ON”

© @
Battery

EL
ON
1.

COOLING - ELECTRIC COOLING FAN ’

ECTRIC COOLING FAN
~VEHICLE INSPECTION -

CHECK COOLING FAN OPERATION WITH LOW TEM-

- PERATURE (Below 83°C (181 ‘F)

(a)
(b)

()
(d)

(e)

(b)

(@)
(b)

()

(d)

Turn the ignition switch ON.

Check that the cooling fan stops. .

If not, check the cooling fan relay and water temperature
switch, and check for a separated connector or severed
wire between cooling fan relay and water temperature
switch.

Disconnect the water temperature switch connector.
Check that the cooling fan rotates.

If not, check the cooling fan relay, cooling fan, engine
main relay and fuse, and check for a short circuit between
the cooling fan relay and water temperature switch.
Reconnect the water temperature switch connector.

CHECK COOLING FAN OPERATION WITH HIGH TEM-
PERATURE (Above 93°C (1 99°F))

Start the engine, and raise coolant temperature to above
93°C (199°F).

Check that the cooling fan rotates.

If not, replace the water temperature switch.

INSPECT COOLING FAN
Disconnect the cooling fan connector. _
Connect battery and ammeter to the cooling fan connec-
tor. :
Check that the cooling fan rotates smoothly, and check
the reading on the ammeter.
Standard amperage:

32-44A
Reconnect the cooling fan connector.
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COOLING - ELECTRIC COOLING FAN

COMPONENTS

Fan Shroud

DISASSEMBLY
1. REMOVE FAN
Remove the nut and fan.
Torque: 6.2 N-m (63 kgf-cm, 55 in..Ibf)

‘2. REMOVE FAN MOTOR

Remove the 3 screws and fan motor.
Torque: 2.6 N-m (26 kgf-cm, 23 in.-Ibf)

REASSEMBLY

Reassembly is in the reverse order of disassetiil
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WATER TEMPERATURE SWITCH

INSPECTION

1.  DRAIN ENGINE COOLANT
~ 2. REMOVE WATER TEMPERATURE SWITCH

3. INSPECT WATER TEMPERATURE SWITCH
(@) Using an ochmmeter, check that there is no continuity be-
tween the terminals when the coolant temperature is
above 93°C (199°F).
- (b) Using an ohmmeter, check that there is continuity be-
“tween the terminals when the coolant temperature is be-
low 83°C (181°F).
If continuity is not as specified, replace the switch.
4. REINSTALL WATER TEMPERATURE SWITCH
5. REFILL WITH ENGINE COOLANT




Co-18

__COOLING - NO.1 COOLING FAN RELAY

Ohmmeter -

[ 9 Continuity
O@ 1
L Continuity

NO.1 COOLING FAN RELAY
INSPECTION

1. REMOVE NO.1 COOLING FAN RELAY ("FAN NO.1#:}

2. INSPECT NO.1 COOLING FAN RELAY CONTINUI SR

(@) Using an ohmmeter, check that there is continui [
tween terminals 1 and 2.

(b) Check that there is continuity between termmals 3 aifl
If continuity is not as specified, replace the relay. 3§

3. INSPECT NO.1 COOLING FAN RELAY OPERA11
(@) Apply battery voltage across terminals 1 and 2. ';'
(b) ‘Using an ohmmeter, check that there is no oontlnu v
tween terminals 3 and 4.
If operation is not as speccﬁed replaoe the relay
4. REINSTALL NO.1 COOLING FAN RELAY

11
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COOLING - _ ENGINE MAIN RELAY

ENGINE MAIN RELAY

INSPECTION _
1. REMOVE ENGINE MAIN RELAY ("ENGINE MAIN")

|-

2. INSPECT ENGINE MAIN RELAY CONTINUITY

(@) Using an ohmmeter, check that there is continuity be-
tween terminals 3 and 5. _

(b) Check that there is continuity between terminals 2 and 4.

(c) Check that there is no continuity between terminals 1 and
2. ' o
If continuity is not as specified, replace the relay.

3. INSPECT ENGINE MAIN RELAY OPERATION
(a) Apply battery voltage across terminals 3 and 5.
(b) Using an ohmmeter, check that there is no continuity be-
tween terminals 2 and 4. :
-{c) Check that there is continuity between terminals 1 and 2.
If operation is not as specified, replace the relay.

5 ® |57, Continaty 4. REINSTALL ENGINE MAIN RELAY

o101
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ELECTRONIC FUEL INJECTION - EFISYSTEM

EFI SYSTEM
PRECAUTION

1. Before working on the fuel system, disconnect the
negative () terminal cable from the battery.
HINT: Any diagnostic trouble code retained by the com-
puter will be erased when the negative (=) terminal cable
is removed from the battery.
Therefore, if necessary, reéad the diagnosis before remov-
ing the negative () terminal cable from the battery.

2. Do not smoke or work near an open flame when work-
ing on the fuel system.’ : i

3. Keep gasoline away from rubber or leather parts. . i

" smean-0v

. Maintenance Precautions .
1. PRECAUTION WHEN CONNECTING GAUGE
(a) Use battery as the power source for the timing light,
. tachometer, etc. : -
(b) Connect the tester probe of a tachometer to the terminal
' IGO of the check connector. ' :

2. IN EVENT OF ENGINE MISFIRE, FOLLOWING
- PRECAUTIONS SHOULD BE TAKEN |

(@) Check proper connection of battery terminal cables, etc.
(b) Handle high—tension cords carefully. N

() After repair work, check that the ignition coil terminals and

all other ignition system lines are reconnected securely.

(d) When cleaning the engine compartment, be especially

~ careful to protect the electrical system from water.

3. PRECAUTIONS WHEN HANDLING OXYGEN
SENSOR _ _

(@) Do not allow oxygen sensor to drop or hit against an ob-
ject.

(b) Do not allow the sensor to come into contact with water.

Air Induction System

1.~ Separation of the engine oil dipstick, oil filler cap, PCV

"hose, etc. may cause the engine to run out of tune.
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ELECTRON!CFUELINJEC’T!ON —_ EFISYSTEM

2.

Electronic Control System

1.

o o

(@
(b)
(a)

(b)

()
(d

._tact can further troubles; _ o ’_

Dnsconnectlon looseness or cracks in the parts of the anr l
induction system between the throtile body and cyllnder'*
head will allow air suction and cause the engine fo run ou; ‘
of tune. 5

N
i

4

.y

Before removing EFI wiring connectors, termmals etc
first disconnect the power by either turning the ignitiofg
switch OFF or disconnecting the negative (-) terming}
cable from the battery.
HINT: Aiways check the diagnostic code before discon
necting the negative (—) terminal cable from the batte
When installing the battery, be especially careful not to in
correctly connect the positive (+) and negative (-) cableg
Do not permit parts to receive a severe impact during re
moval or installation. Handle all EFl parts carefully, espi
cially the ECU.
Do not be careless during troubleshooting as there ag
numerous transistor circuits and even slight terminal cg)

Do not open the ECU cover. ,

When mspectmg during rainy weather, take care to p
vent entry of water. Also, when washing the engn I
compartment, prevent water from getting on the EFl pa
and wiring connectors.

Parts should be replaced as an assembly.
Care is required when pulling out and mserung wmng cof
nectors.
Release the lock and pull out the oonnector pulllng on tHE
connectors. .

Fully insert the connector-and check that it is locked.
When inspecting a connector with a volt/ohmmeter
Carefully take out the water—proofing rubber if it is a
ter—proof type connector.

Insert the test probe into the connector from the wiri
side when checking the continuity, amperage or voltag
Do not apply unnecessary force to the terminal.

After checking, install the water—proofing rubber on t
connector securely.
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10. Use SST for mspectuon or test of the injector or its wiring
connector. _
SST 09842-30070

Fuel System

1. When disconnecting the high pressure fuel line, a large
amount of gasoline will spill out, so observe the following
procedures:

(a) Put a container under the connection.

(b) - Slowly loosen the connection.

(c) Disconnect the connection.

(d) Plug the connection with a rubber plug.

2. When connecting the flare nut or union bolt on the high
pressure pipe union, observe the foIIowmg procedures:
Union Bolt Type:
(a) Always use a new gasket. -
(b) Tighten the union bolt by hand.
(c) - Tighten the union bolt to the specifide torque
- Torque: 29.5 N-m (300 kgf-cm, 22 ft-Ibf) '

- Flare Nut Type:
(a) Apply a light coat of engine oil to the flare and tighten the
flare nut by hand.
(b) Using SST, tighten the flare nut to the specified torque.
- S§S8T 0963122020
Torque: 30 N-m (310 kgf-cm, 22 ft. Ibf)
HINT: Use a torque wrench with a fulcrum length of 30 cm
(11.81 in.).

3. Observe the following precautions when removing and
installing the injectors.

(@) Never reuse the O—ing.

(b) When placing a new O—ring on the injector, take care not .

] to damage it in any way.

o () Coat a new O-ring with spindle oil or gasoline before

installing-never use engine, gear or brake oil.

| O-Ring
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ELECTRONIC FUEL INJECTION — EFISYSTEM

4,

(@)

~(b)

d)
-(e)

©

SST09843-18020° .

Install the injector to delivery pipe and intake manifold ag;
shown in the illustration. | _

Check that there are no fuel leaks after performing mairg
tenance anywhere on the fuel system.
Using SST, connect terminals +B and FP of the ch
connector.

SS8T09843-18020

Turn the ignition. switch ON.
NOTICE: Do not start the engine.

~ D

Pinch the fuel return hose. The pressure in the high pre@:
sure line will rise to approx. 392 kPa (4kgf/cm?, 57 psi). i -
this state, check to seé that there are no leaks from arfg
part of the fuel system. ' - - ¢
NOTICE: Always pinch the hose. Avoid bending as it
cause the hose to crack.. _ ' '
Turn the ignition switch OFF.- _
Remove the SST from the check connector.



FI-5

ELECTHONICFUEL wecnou ~  DIAGNOSIS SYSTEM-

Hfj) .

CHECK" Engine Waming Light .

function’
10.26

OFF OFF OFF

026

ON ON ON ON

(Seconds)

Zmi0)]

DIAGNOSIS SYSTEM
CHECK ENGINE WARNING LIGHT =

| CHECK

The check engine warning light will come on when the
ignition switch is at ON and the engine is not running.
When the engine is started, the check engine waming
light should go off. If the light remains on, the diagnosis
system has detected a malfunction or abnormality in the
system. :

-0

DIAGNOSTIC CODES OUTPUT

Normal mode:

“To obtain an output of dlagnostlc codes, proceed as fol-

lows:
Initial conditions -

Battery voltage 11 V or more

Throttle valve fully closed

Accessories switched OFF -

Engine at normal operating temperature

Turn the ignition- switch ON.

CAUTION: Do not start the engine.

Using SST, connect termmals TE1 and E1 of the check
connector.

- SST 09843-18020

Read the diagnostic code as indicated by the number of
flashes of the check engine warning light. '

Diagnostic. Codes

(@)

(b)

Normal System Operation (no malfunction)

®  The light will alternately blink ONand OF F at0.26 se-
cond intervals.

Malfunction Code Indication

® Inthe event of a malfunction, the light will blink every
0.52 seconds. The 1st number of blinks will equal the
1st digit of a 2 digit diagnostic code, and after a 1.5
second pause, the 2nd number of blinks will equal
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ELECTRONICFUEL INJECTION — _ DIAGNOSISSYSTEM

Code No.13
052

458
15

o
ONONON ONONONON

Code No.31 _

OFF OFF
25 l 45
{Seconds)

PO1921

¥are2

"~ {1st time)

"Malfunction detection

(temporanly recorded)

Malfunction detection
{2nd time)

(Warning light lights up) |

T patter
IG SW IG SW IG SW

16 SW
_ Ol} 1sttime OFF | ON _ 2nd time OFF
2 trips
_EM94‘II3 .

()

Test rnode'

@

(b)

- (@

e Compared to the normal mode, the test mode has

the second digit. If there are 2 or more codes,

will be a 2.5 second pause between each cod
e  After all the codes have been output, there will

4.5 second pause and they will all be repeat

long the terminals TE1 and E1 of the check con

tor are connected.
HINT: In the event of a number of trouble codes indicatj
will begin from the smaller value and continue to the Ig
er. - :

2 trip detection logic:
Diagnostic code 21. use "2 trip detection logic". With §
logic, when a malfunction is first detected, the malfu
is temporarily stored in the ECU memory. If the same
is detected again during the second drive test, this
cond detection causes the warning light to light up.
The 2 trip repeats the same mode a 2nd time. (Howev
the ignition switch must be turned OFF between the 2
time and 2nd time.) In the Test Mode, the check en ‘
wamning light lights up the 1st time a malfunctlon is «
tected.

After the diagnosis check remove the SST from u
check connector. :
SST 0984318020

HINT:

increased sensing ability to detect malfunctions.
® It can also detect malfunctions in the starter sngn

circuit, air conditioning signal.
o  Furthermore, the same diagnostic items which al

- detected in the normal mode can also be detecte

in the test mode. : ‘
To obtain an output of diagnostic codes, proceed as fq
lows: '
Initial conditions '
Battery voltage 11 V or more
Throttle valve fully closed
Accessories switched OFF
Turn the ignition switch OFF.
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Fi=7

‘ Flashi.ng

ONAAr .-

0.131 Seconds

3.

Fll'St using SST, connect tenmnals TE2 and E1 of the
check connector. .

SS8T 09843-18020

Turn the ignition switch ON to begln the dlagnOSIS in the
test mode.

HINT: To confirm that the test mode is operating, check
that the check engine waming light ﬂashes when the igni-
tion switch is turned ON.,

Start the engine and drive the vehicle at a speed of 10
km/h (6 mph) or higher. -

Simulate the conditions of the malfunctlon descnbed by .
the customer.

Using SST, connect termmals TE1 and E1 of the check
connector. :
SST 09843-18020"

“Read the diagnostic code as indicated by the number of

flashes of the check engine warming light.
After the diagnosis check, remove the SST from the

~ check’ connector.

SST 09843-18020

HINT:
~® The test mode will not start if terminals TE2 and E1

are connected after the ignition switch is turned ON.

@ The starter signal and vehicle speed signal will be

_ diagnosed by the ECU as malfunctions, and code -
‘Nos. 42, and43w1|lbeoutput if the operation in step
5 is not done.

®  When the air conditioning is on or when the accelera- -

tor pedal is depressed, code "51” (Switch condition.
signal) is output, but this is not abnormal.

DIAGNOSTIC CODE CHECK USING ™™
HAND—HELD TESTER

2.

Hook up the hand-~held tester to the check connector.
Read the diagnostic codes by following the prompts on
the tester screen.

Please refer to the hand-held tester operator’s

manual for further details.
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'DIAGNOSIS INDICATION
1..

2

2.

After repair of the trouble area, the diagnostic code "’-‘w
tained in memory by the ECU must be cancelled out byj

removing the EFI fuse (15A) for 10 seconds or more, de{jj
pending on ambient temperature (the lower the temperas}
ture, the longer the fuse must be left out) with the lgnmor,
switch OFF.-

HINT:

o Cancellation can also be done by removing the neg

ative (-) terminal cable from the battery, but in this
- case, other memory systems (clock, etc.) will aisg
cancelled out.

e If the diagnostic code is not cancelled out, it will

retained by the ECU and appear along with a ne
code in the event of future trouble.
e Ifitis necessary to work on engine components re
‘quiring removal of the battery terminal, a check mus
firstbe made to see ifa diagnostic code has been re!
corded.
After canoellatlon road test the vehicle to check that i
normal code is now read on the check engme wamind
light.
If the same diagnostic oode appears, it indicates that th
trouble area has not been repaired thoroughly.

EOte- 1

When 2 or more codes are indicated, the Iowest numt
(code) will appear first. ‘
All detected diagnostic codes, exoept code Nos. 42, :
and 51 under the test mode will be retained in memory
the ECU from the time of detection until cancelled out. |
Once malfunction is cleared, the check engine warnin
lightin the combination meter will go off but the dlagnos d
code(s) remains stored in ECU memory. 5

ECU DATA MONITOR USING T
'HAND—HELD TESTER 3
1. Hook up the hand-held tester to the check connector. q;

Monitor the ECU data by followmg the prompts on the tes- .
ter screen. §
HINT: Hand-held tester has a ”Snapshot' function which "
records the monitored data.

Please refer to the hand—held tester operator’s

- manual for further details.

SrEn g

T A

|18

ELECTRONIC FUEL INJECTION — DlAGNOSIS SYSTEM . ' ﬁ ‘
‘

DIAGNOSTIC CODE CANCELLATION "

\\

T

21
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ELECTHON!CFUEL INJECTION - DIAGNOSISSYSTEM

tnterfaoe Box

eNos*nc CODES

a malfunctlon is detected during the diagnostic code check, refer to the curcuut lndlcated in the table,

nd turn to the corresponding page.

our readlngs may vary from the parameters listed in the table, dependlng on the instruments used.

ECU TERMINAL VALUES
MEASUREMENT USING

TESTER

Hook up the break—out-box and hand-held tester to the

vehicle.

'BREAK-OUT-BOX AND HAND-HELD

Read the ECU mput/output values by followmg the

prompts on the tester screen.

HINT: Hand—held tester has a "Snapshot" functlon This .
records the measured values and is effective in the diag-

nosis of intermittent problems.

Please refer to the hand-held tester/break—out—box op-

erator’s manual for further details.

[+ 4

. i
. i -
1

Number of blinks | E‘% - |
of Gheok Engine. | System warling_resl. Diagnosis Trouble Area Memory ,fge
Warming Light e e ‘ '
UL (nomei | — |~ | Quputwhon po oter . - | -
_ 1L = (Nommal " | code is recorded. - .
N * No G or NE signal is not |« Qpen or shortin G, NE
" "n . RPM - - ON -'N.A. _imutt:ﬂgrcufor_a-&c.or _ circuit "o : O _
- S‘gnal . mos cfanh .D{s(rb"tof
. F1eos § : -Open'l'lG-eim.liLng- *ECU .
| | . |NoNE signalto ECU for |*Open or short in NE circuit |
_H_JUUI_ g;ral | ON | ON 50m-sec.gormoreat - | » Distributor O -
Lomeer| T - [~ |1,000 pmor more. *ECU
T N No IGF signal 1o ECU for- °"°“°’“‘°““'GF°"GT
L. 'sgw"‘"“' ON | N.A {4 consscutive IGT signais |, WWECU © 0O -2
T mes , - during engine running. .w
Open or short in heater Openorshoninheater
N.A. |circuit of sensor |, °°‘Y9°"s°"s°'
| © |for 0.5 sec. or more. (HT) .Oé{?en
- AL nofmal arving A-21 |
_ Oxygen | - (below 100 km/h (60 mph) | * Open or short in oxygen - |A-29
||| — Sensor | OFF engine is above| sensor circuit O |a-e
‘ Signal 1,500 rpm), amp (oofx) Oxygenm ' F-68
‘ ON |oxygen signal * Open or vacuum _
o is reduced to between £8nsor circuit
: 0.35-0.70 V continuously| « Vacuum sensor
: e for 60 sec. or more. sECU
. 's(ztﬂpdetedionloglc) o
"|water * Open or short in water
. Openorshortinwater f
—JULIN___ (382, | oN | ON temp. sensor circutt for Ve oot ofoust o |A-x
)  F1810 Signal ] 0.5 sec. Ofm-_(mW) «ECU ' a
‘ -~ |Intake Air Open or short in intake air {* OPen or short in intake
ULJUNN_ |2, | OFF | ON |temp. sensor circuit for « intake Sirome ot | O B2
riven1 |Signal |95 8ec. ormore. (THA) |, £y '
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ELECTRONIC FUEL INJECTION

— _DIAGNOSIS SYSTEM
DIAGNOSTIC CODES (Cont'd) _
| Nomber ofblinks .| Check Engind '
DN";C of Check Engine | System Wm%m Diagnosis Troublo Area ,ﬁ:&
_ . -g&e‘nﬁ:‘nemjemarum
Oxygen sensor output in blocka
 |ak-Fuel less than 0.45 V or at et okag°) Fi—22
Ratio . : soc. whon oxygen|  (cnar
125 [MUNMUL |Lean | OFF | ON |sensoris warmed up (Iaoumg\l:gemor(mrmka) 2 g
Mallunction| - - | (racing at 1,500 rpm or menormlnoxmen gl it
more). . ci ‘
. “@%’bmm) - gﬁoo!nsensor
2582 . .
] short in vacuum
Vacuum Open or short in vacuum * Open or
1|3 [V |Sonsor | ON | N |sansorsiomal for 0.5 sec. |, (RSt
. .. Rieiz|Signal | | - (PIM) * ECU
‘ " [idie Speed _ . shortin idlo
: Control Open or short in idle Open o shottinidle =~
33 _flllfLmUl_vm 1 ON-| ON wmmm.?psgeewmamn
g . [Throttle | - Opendr-sllohhﬂlm Openorshortmﬂ'lroittﬂe
4 | UL (89580 | oFr | N sensor circuit for |, SProrn poation “s';'}'w
| - e | Signal 0.5 sec. or more. (VTA) -ECU ‘
S'gnu's Tor ot oot
Vehiclo - ignal to or * Open or short in vehicle
. Speed - oN | oer 8 sec. during he: load sensor circuit
42 _".IUULH."_ Sensor "I | driving with engine speed |« Vehicle speed sensor
) Signal between 2,000 pmand |« ECU -
© O mes| 5000pm. _
_ ' g ' N + Open or short in starter
UL [Starter - | W | OFF |whon crankag with Test | e orouan
a3 | _[UMNMIAN_ |Starter.- | - * Open or short in
: - Signal. | mode. (STA) - switch or starter circuit
A1G1E i ECU '
_ No.1 Knock| _ mﬂ:ECUforcmnk ' Openorshonmknock
s2 [_TUUUULIU__ [32720" | ON | NA |revolutions with engine | SEnsor circul )
: . sﬁi&"“ﬂm - spoed between 2,000 rpm “ECU sensor (loosanoes
— mene |( ) and 6,000 rpm. (KNK1) :
A s3 | _JUIMMMLAN Controt | on: | NA |So0on matfunctonat  eEcu
( |l meto | Signal %rpmandBOOOrpm
T . . . whon A/C is s
‘ _ Switch _ ; * A/C switch system
st | UL |Condtion | OFF | NA"| T8 an BT connacted i | Accsleratc podal, cable
. merr|Signal test mode. R :
REMARKS

-

*3:

“ON" displayed in the diagnosis mode column indicates that the check engine waming light is Ilght 5
up when a malfunction is detected. "OFF” indicates that the check engine wamlng light does not light
up during malfunction diagnosis, even if a malfunction is detected.
"O" in the memory column indicates that a diagnostic code is recorded in the ECU memory when a mak
function occuts. "X* indicates that a diagnostic code is.not recorded in the ECU memory even if a mak 3 j-
function occurs. Accordingly, output of diagnostic results is performed with the ignition-switch ON.
"2 trip detection logic®. (See step 4 (c) in trouble codes output (normal mode}))

l

' 'r
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ELECTRONIC FUEL lNJEC'l'ION =~ _DIAGNOSIS SYSTEM

iNOSTIC TROUBLE CODE DETEC110N DRIVING PATTERN

ose of the driving pattern

To simulate diagnostic code detecting condition after diagnostic code is recorded.

To check that the malfunction is corrected when the repair is oompleted confirming that dlagnostlc code
is no longer detected.

ode No.- | 21 Oxygen Sensor Circuit

lalfunction: -Dﬂeﬁomﬁon of Oxygen Sensor

(-Vehié.le speed) - _ o ' @ Detection
80 km/h {50 mph) - — T '
64 km/bh (40 mph)-

Idling

¥ Frk — & 1o T Gime)
Gs/wO . 3min. | . ® 1-2min._ o] (Time)

(D Disconnect the EFI fuse (15A) for 10 sec. or more, with IG switch OFF.
Initiate test mode (Connect terminals TE2 and E1 of check connector with IG swntch
OFF). '

'@ Start the engine and warm it up with all accessories switched OFF.
@ Let the engine idle for 3 min..

(@ Accelerate gradually with in the range 1,300 ~ 1,700 rpm (Centered around 1,500
- rpm) with the A/C switch ON and Sth gear.

(Take care that the engine speed does not fall below 1, 200 rprn when shnftlng
Gradually depress the accelerator pedal and keep it steady so that engine braking
does not occur).

® Maintain the vehicle speed at 64 — 80 km/h (40 — 50-mph). o
® Keep the vehicle running for 1 - 2 min. after starting acceleration

HINT: . If a malfunction exists, the malfunction indicator lamp will light up after approx. 60 sec.
from the start of acceleration. .

'NOTICE: [Ifthe conditionsin this test are not strictly followed, detectlon of the malfunction will not
be possible.
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ELECTRONIC FUEL NJECTION' —_DIAGNOSIS SYSTEM

DIAGNOSTIC TROUBLE CODE DETECTION DRIVING PATTERN (Cont’d)

Purpose of the driving pattern
(a) To simulate diagnostic code detecting condition after diagnostic code is recorded.

(b) To check that the malfunction is corrected when the repalr is completed confirming that diagnostic cod i

is no longer detected.

Co_de No., 25 Air—FueI Ratio Leah Malfunc_tion-

o

Malfunction: Open or Short in Oxygen Sensor

. @ |
(Engine rpm) - ————
4,000 rpm -
2,000 rpm ®
Idling Q@ ?
IG SW OFF @ L e , ' —
3 min. _ - . S0sec. _|(Time)

‘P2491

'HINT: Before thié_tesf, check the feedback voltage for. oiygeﬁisehsbr_.

@ Dlscdnnect the EFl-fuse (15 A) for 10 sec. or more, with IG switched OFF.
_Initiate test mode (Connect terrmnals TE2 and E1 of check connector wnth IG
switch OFF). =~

@ Sstart engine and warm it up with all accessories swntched OFF.
@ Let the engine idle for 3 min.
. -'@ Accelerate rapidly to 4,000 rpm three times.

®. Mamtam at2, 000 rpm for 90 seconds

HINT If any malfunctnon is detected, the check engine warning I:ght will light up during step

NOTICE: Hthe oondmons in thns test arenot su'lctiyfollowed detectlon of the malfunction will not
be possible. _




ELECTRONIC FUEL INJECTION

FI-13

- _DIAGNOSISSYSTEM .

DIAGNOSIS CIRCUIT INSPECTION ™~

EFI
15A

Ignition Switch

7.5A
- L)

Check Connector

Engine ECU
O BATT
EFl Main Relay
. 4? +B
) C
{)—-aow
. Check Engine
Warning Light _
_:LTE1

I—e

21505 |

Doe_e check engine warning light come on’ _YES : ' L
when ignition switch is at ON? Syetem normal.
. NC_’ T - _ |
Does check engine warning light come on YES _Check wiring between 0K ' '
~vhen engine ECU terminal W is grounded to the engine ECU terminal E1 l’ry ia':leo g&e{,
jody? = . . : Land body ground. - *ng '
[ NG _ . ~ 1 BAD _
heck bulb, fuse and wiring between englne - | Repair or replace.
£CU and ignition swrtch hiidia : repl
" | BAD
Repeir or repleoe.
Does check engine warning light go off when YES ol c ' .
the engine is started? System normal.
] NO” - : '
“heck wiring between engine ECU and BAD ﬁepeir
sheck engine wermng light. , i
y OK _ _ _ _
. . iy NO | Check wiring between engine ECU terminal TE1
;ﬂ‘:;&gﬁg':;?:;lm c::‘tgtét"w.:zr:':;:cdl; and check connector terminal TE1, and engine
) - ECU terminal E1 and ¢heck connector terminal E1.
¥ YES ] OK
Does check engine waming Iif;ht go off after NO ' . . "| Try another
r‘epair according to malfunction code? Further repair required. engine ECU.

1 YES

System OK

Cancel out diagnostic code.

Vo410
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" - ELECTRONIC FUEL INJECTION — TROUBLESHOOTING w/ VOLT, OHMMETER :

TROUBLESHOOTING w/ VOLT, OHMMETER

HINT: %
e The following troubleshootmg procedures are desngned for inspection of each separate system, a ‘
therefore the actual procedure may vary somewhat. However, troubleshooting should be perform -8 v
while referring to the inspection methods described in this manual. i
& Before beginning inspection, it is best to first make a simple check of the fuses, H—fuses fusible I|
and the condition of the connectors. A
'@  The following troubleshooting procedures are based on the supposmon that the trouble lies in elth ..
a short or open circuit within the computer.
~ @ If engine trouble occurs even though proper operating voltage is detected in the computer oonnect
.then it can be assumed that the ECU is faulty and should be replaced. -

LOCATION

IAUGE 10A" "ST 5A"

“ALY 100A"

§ !
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ELECTRONIC FUEL INVECTION - TROUBLESHOOTING w/ VOLT, OHMMETER

EFI SYSTEM CHECK PROCEDURE
\ PREPARATION
I oM Disconnect the ECU from the vehicle body.

HINT:

e Do all voltage measurements with the connectors
connected.

® Verify that the battery voltage is 11-V or more when
the ignition switch is in the "ON” position. _

Using a voltmeter with high impedance (10 kQ/V mini-

mum), measure the voltage at each terminal of the wiring

connectors.

2 o Engine ECU Terminals L
S_ymbol Terminal Name Symbol Terminal Name  [Symbol]  Terminal Name -
-E01 | POWERGROUND - - — ' AC1 | A/C AMPLIFIER
E02 | POWERGROUND - - ACT | A/C AMPLIFIER
#1 | INJECTOR - - - SP1 | SPEED SENSOR
#3 |INJECTOR = E1 | ENGINE GROUND ' , - -
#£2 | INJECTOR " | VF | CHECK CONNECTOR =
#4 | INJECTOR _ VVT | CAMSHAFT OiL CONTROLVALVE | _—" | -

RSO |ISCVALVE - = el L= . -
: - TE1 | CHECK CONNECTOR - ' e
RSC | ISCVALVE ) 'OX | OXYGEN SENSOR _ ; —

ELS1 | ELCTRIC COOLING FAN RELAY| TE2 | CHECK CONNECTOR - : -

HT | HEATED OXYGEN SENSOR| - KNK | KNOCK SENSOR " W | WARNING LIGHT .
~ ELS2 | BLOWER RELAY . - | ELS4 | DEFFOGGER SWITCH - S -
 ELS3 | TAILLIGHT RELAY THW | WATER TEMP.SENSOR |._— =

IGT | IGNITER ' ' N ' ik -

: B L= THA | INTAKE AIR TEMP. SENSOR | _—| e

. | VTA | THROTILE POSITIONSENSOR|. FC | CIRCUIT OPENING RELAY
‘G2 | CRANKSHAFT POSONSENSOR|  PIM | VACUUM SENSOR _ =

"Gl | CRANKGHAFTPOSITIONSENSOR| EVP | EVAP ~ -

NE | CRANCSHAFTPOSIONSENSOR| v | VACUUM SENSOR, TH BATT | BATTERY

G- wwmmnmsemne - E2 | SENSOR GROUND - _+B | BATTERY
IGF | IGNITER STA | STARTER RELAY '

CF _ | COOLING FAN RELAY : —

Engine ECU Torminais -

1|1 |42 s .HTFISJ az|nefiod v /Joxka aive| fmalaorises W
| Edsa[es] Tstester] /ei|e-[or| /[e1] it /v

=

B
3
&




e ELECYRONIC FUEL INJECTION - TROUBLESHOOTING w/ VOLT, OHMMETER
Engine ECU Wiring Connectors Voltage
No.| Terminals ' Condition ) STD voitage (V)
1]  +B-E1 | IGSWON _— | 914
2 | BATT-E1 - | 9-14
VC-E2 - - 4.5-55
3 IGSWON | Throttie vaive fully closed - 0.3-0.8
: ViA-E2 | | _ ‘ -
o _ Throttie valve fully open - 3.2-4.9
PIM-E2 | | - 33-39
) VC-E2 .| 1cswON | _ ' 4.5-5.5 .
6| m™A-E2 Intake air tomporature 20°C (68°F) - | 0.5-3.4
: ‘ IGSWON [~ — ‘ —
)7 |- THW-E2 | " | Coolanttemporature80°C (176°F) - | 02-10
.8 |  STA-E1 c:ariking I L ' 6 or more
-9' IGF-E1. | IGSWON | Igniter connector disconnected : 45-55
IGT-E1 | Iding | | : Pulse generation
10| 2358-51- IGSWON. EngmeEOUconnemsdmuemd ﬁ 9-14
n| .w'-_Ei W(Mmmwmoﬁ)wmm : 914 |
‘Engine ECU Terminals N | |
] e ﬂ%clmhsl_ 62NEIIGFI Vel /lox wve| Eraacisey w
C 'Fn_aliaﬂ el -‘G1G-|Gl.=' &) wijre mkwl _ AV Y,
9 —1s —— —tr— o — 1 L s
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ELECTRONIC FUEL INJECTION - TROUBLESHOOTING w/ VOLT‘ OHMMETER = ' -
Terminals Trouble ' . Condition o . STD voltage
+B-E1 | Novoltage : IG SWON 9-14V
Engine ECU

EFl - EFl Main Relay ' -
15A :
-0 O +B

Ignition Switch
1G2

FL . [
MAIN 2.0L

I
H—

P
@ There is no voliage botween ECU terminals +5 and EH.
(1G SW ON) . E
‘® MmﬂleargmbetwgenECUtemmalﬁand g
NO oK. | i
' ®. ChedcwmngbetweenECUtemunalHandbody
0K . e
Try another ECU. - " Repair or replace.
Gheddlsesﬂ-fusefmblelirkand 1 BAD | pepair or replace.
_jox L
Check EF1 main relay. | .BAD_| meniace.
{See page FI-60) - - )
oK
mmEﬁmﬂnrelay __BAD .R_GﬁifOf@P'aﬂe-
— Y
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S ELECTRONIC FUEL INJECTION -— TROUBLESHOOTING w/VOLT, OHMMET ER

— m*
] ) !
No. Terminals - Trouble Condluon ' | STD voltage "
2 | BATT=E1 No voitage - _ : 9-14V W _

Engine ECU

EFl
15A _
o~o— - — e O BATT ;

=18\

MAIN 2.0L - . . | . ‘i :
Battery ) P
—Jr E1 ' l:r

|| @ Thers is no vaitage between ECU terminals BATT and E1, J

[ 3 Check that there is voltage between ECU terminal BATT and body

N - ok

® Checkwmngbetween ECUterminal E1 andbody
ground. _ _

oK BAD 4

. -

'TtyanoherEcu. - Repmrorreplace

- " BAD [— : B )

sy ""‘Lﬂ‘-ﬁ;vé}_-

cmckmmgbetwemecuwmnal BAD .
and battery. — - Repair or replace,
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ELECTRONIC FUEL INJECTION — TROUBLESHOOTING w/ VOLT OMMMETER
Terminals “. Trouble Condition STD voltage
VC -E2 ' . - 45-55V
V'I'A. E2 ' No voltage G SWON -Throttle valve fully closed 0.3-08V
Throttle valve fully open 3.2-49 v
_ _ Engine ECU
Throttle Position Sensor
Vo417

) | » VC-E2

®Therelsnovoltagel:»et\tveenECUtcarrmnalsVCaanclE.”_

(IG SW ON)

‘ @ Checkﬂ\atmerelsvoltagebatweenECUtennnaHBand

bodygmund.(lGSWON)
ok NO
" _ Reforto No.1: -
@Checkﬂmﬂlepoaﬂonsm (See page F1-17)
BAD OK
. Cheekmnngbe(waenECUandﬂ\rotﬂe
Hepanror.replaee. MW J
oK
' Repair or replace
Try another ECU, wiring.

Y VOSO7T3

R

Cih T

!
1

i
3
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ELECTRONIC FUEL INJECTION

» VTA-E2

— TROUBLESHOOTING w/ VOLT, OHMMETER

®ThemsnospeciﬁedvoltagoatECUtemnalsVTAandE2

(1G SWON)

_ ®Ghedcmatthere|svolhagebatweenECUtenmnalsVCandEz.

ECU 'vc

' ‘[ e —
L N, -

o r—
ST S

(IG SW ON) |
4N A oK
Refer to VC - E2 trouble
o | |
@ Checkmmtuepoabonsersor : Repair of replace.
"mmnbtmfcum' | Repair or replace. )
|ox ' N
“Try another ECU.
¢
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ELECTRONIC FUEL INJECTION - TROUBLESHOOTING w/ VOLT, OHMMMETER

Terminals _Trouble - Condition : STD voltage
PIM - E2 ‘ ' - 33-39V
voita : - IG SWON , :
Ve -E2 Novoltage | | ' 45-55V
Engine ECU

U
Vacuum Sensor
(Manifold Absolute)

Pressure Sensor

V05419
CD1heraisnovolta_99beMeenECUtenﬁnalsPlMorVCandE2
gaswoN) - .
®Chaokthatmem|svoltagebetweenECUtenmal+Bandbody
gromd.(lGSWON) _
ok - - - |no
Refer to'No.1.
- | (See page Fi-17)
' @ Check witing between ECU terminal E1 and body ground.
1840 - ok | h
;s ' o iy - Replaoevamm - - | Check wiring between ECU and vacuum
nmeter _ @ oK : BAD
m ‘ Y Ty~ b = - iid -
7
L] Y

¥ VoS
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No.| Temminals Trouble - Condition _ _ STD voitage

n _eon | : | o-1av |3k
5 # ~E02 No voitage S ~ IGSWON _ ~14V :

wﬂagebeMeanCUmknlsﬂ-MgiﬂEo1arvdlw502. ; ‘

Check that there is voitage botween ECU terminal #1, #2, #3 and /or #4

MMMEGUWMENWINEMW

ITryanoumEcu._ ] | | Repalr or reptacs, |

‘Check H-fuse, fuse, fusible ink and ignition | BAD  _ F'poes or replace. =

e —

Chack resistance of each injector, : . o i :
STD resistance:13.4-1420 . ‘ g

F e el
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ELECTRONIC FUEL INJECTION - TROUBLESHOOTING w/VOLT, OHMMETER

Terminals |  Trouble ' Condition . STD voltage
 THA -E2 Novoltage | IGSWON | Intake air temperature 20°C (68°F) 05-34V

Engine ECU

intake Air Temperature Sensor

Voee
®'I'herensnovonagebetweenECUtennhalsTHAandE2.
aeswom
®CheckthatmerevsvonagebetweenECUtemunal+Bandbody
S ground. (IGSWON) __
oK . o ‘NO
‘Refer.to No.1.
(See page FI-17)
" | | Check wiring between ECU terminal E1 and body ground.
OK SR S 'BAD
| | @ Check intake air temp. sensor. .| " Repair or replace.
BAD 1oK
v | | Replace intake Check wifing between ECU and air temp.
T air temp, sensor. Sensor, :
oK : .| BAD
Try another ECU. _ .- | Repair or replace.

v VOO0
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ELECTRONIC FUEL INJECTION — 'i'ROllB_LESHOOTING w/ VOLT, O'-MMETER
No. Terminals Trouble Condition STD voltage
? THW-E2 No voltage IG SW ON Coolant temperature 80°C (176°F) 02-10V
Engine ECU
Water Temperature Sensor +B
: _ lTHw —QTHW
E2 —0E2
138
| re =

(1G SW ON)

| ®Thera|snovoltagebelweenECUtenmnalsTHWandE2.

)

®ChackmattherelsvoltagebetweenECUtennnal+Bandbody
ground. (IGSWON)

OK-

 RefertoNo.t. |}
(See page FI-17) -3

Check wiring between ECU terminal E1 and body ground.

oK

® Check water temp. sensor.

ln

ii .

Repairor replace.

BAD ~lOK
Replace water CheekmnngbetweenECUandwater
temp. sensor. temp. sensor. .
OK ‘ BAD
Try another ECU. Repair or replace.

P

e 7‘?~'«r:-~{f“‘ Xl

Tow
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ELECTRONICFUEL INJECTION - _ TROUBLESHOOTING w/ VOLT, OHMMETER

Condition : $TD voltage
Cranking _ 6 V or more

lo.| Terminals

8 | STA-E1

Engine ECU
AM2Y
15A
' <STA
MAIN |
FL | 1
2.0L Starter
: Relay
- Battery ra .
= . : ‘ : |
st ™ v
®ThereisnovohgebetweenECUtemunalsSTAandE1
(IG SW START) _
Check starter .OK__[ Check wiring between ECU terminal STA
operation. 1 _and ignition swilch terminal ST2,
y 1 ' | Repair or feplace.
e | e
mester _ | @) Check wiring between ECU terminal E1 and body
Jox - |
Try another ECU. Repair or replace.
'| Check H-fuses, fusible link, battery, BAD ]
. Y . iring, ignition switch and starter relay. Repair or replace.
1etor. o @ oK .
El Terminal 50 ®Checkmatmermsvoltageatstanertenmnalsu
j ' (1G SW START) STD voltage: 6-14V
oK - ino o
Check wiring between ignition switch
Check starter. terminal ST2 and starter terminal 50.
1
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ELECTRONICFUEL INJECTION — _TROUBLESHOOTING w/VOLT, OHMMETER

No.| Terminals Trouble Condition __ STDvoltage |
o 1GF - E1 No voltage | 1G SW ON | Igniter connéctor disconnectsd 45-55V  |«d
IGT - E1 No voitage idling Paise generation |
o Switct | , | " Ecy
'orition Switeh . — )
C1BA %
MAIN g
ZLOL IGF
for
e U - S E
E-E

l® ThemisnovolhgebetweenECUtanninalslGFandiEL
(Disconnect igniter connector, IG SW ON) '

Check that there is vottage between ECU terminals IGT
' and E1. (iling) N ' U
[N ok

| @ Check witing between ECU | BAD _
terminal E1 and body ground.
oK )

Try another ECU.

| switch.
oK _
oK

Check H-fuse, fuse, fusiblo link and ignition | BAD

Ched(wiﬁngbetweenECUandbaﬂery. BAD Rapalrorrapl-aoe.“
0K ' ' ‘

Check igniter. . ' BAD Repair or replace.
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ELECTRONIC FUEL INJECTION — TROUBLESHOOTING w/ VOLT, OHMMETER

Terminals . Trouble ~ Condition - STD voltage

RSC _ Engine ECU
RSO E1. : No voltage IG SWON connecters disconnected 9-14V
Engine ECU

EFI EFl Main Relay
18A o

RSO
RSC

ISC Valve

:r +B

Themnsmvoltagabatwaen&a«mmalsRSCorHSOandBof
(@ ECU connector.
(IGSWON,EngIneECernneetor_sdleonne_cted) _
' ® chackumm-svonagebetweenecmemmmandbody
ground. (IG SW ON)
oK | 0 [No
Refer to No.1.
| (See page FlI-17)
- ferminals +B8 and RSC or RSO. . -
Q@ STD resistance: 19.3-22.30°  [BAD.] Repiace ISC valve.

Cold: 175-2850
Hot:  17.0-2450

oK

‘Check wiring between ECU and ISC BAD_ | Repair or replace
oK '

Try another ECU.

Y VOIoT
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ELECTRONIC FUEL INJECTION

— TROUBLESHOOTING w/ VOLT, OHMMETER
No. Terminals Trouble CQndruon _ STD voltage [
_ No trouble GChed: engine wamlng light off) - a_ Ja:
" W ~E1 . Novoltage Mmm“mng 9-14V
Engine ECU
_ ( )
To Ignition . @ J._ Sw
10A Warning Light
Combination Meter : '_ -,- QET
. y

(idling)

®ThemismvoltagebetwemECUtemunalsWand El.

-_ground.

@chea(mmeraisvona'gequenswtmﬁalwwbody

Ino oK -

ground.

| ® ChedcwnmgbetweenECU tem'unal E1 and body

ok
Try another ECU.

warming light.

Check GAUGE fuse (10A) and check engine-

oK BAD

Repair or replace,

Fuse blows again

W and fuse.

Wrmmhw.
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ELECTRONIC FUEL INJECTION — TROUBLESHOOTING w/ VOLT, OHMMETER

| OﬁgenSQnmr
* To EFI Main Relay ———s ,
Oxygen
Sensor
Check Connector Y1
D
14 5 TET
-_ E1 |
23390
23z
| @T@smmmmw&mwmsm ]
@wm-mswmmtmwwm,m. —I
| Check witing between ECU terminal £1 and body ground. ]
_ _JOK aap  —¥BAD
| I;WmEW ' = Repair or repiace. |
oK 3 '
, vI_Ched;_fo’rakleakfmnakhm.syst«n. P Repar arieak. |
| [Checkeperkpiugs e T
ssT @ ok —— === s
oltmeter LG»G;MM P22 T Ropair or repiace |
== | g ,,°K|, — | '
o+ ~ToK ._ . I‘—_’lﬁepairornaplaeal
oK — -
@mﬁmmmwmmﬂm;—[nmrm ]
OK . _

| Replace oxygen sensor. ]
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REFERENCE VALUE‘ FOR ENGINE ECU DATA
(Engme at normal operating temp.)

ELECTRONIC FUEL INJECTION = REFERENCE VALUE OF ENGINE ECU DATA

REFERENCE VALUE OF ENGINE
ECU DATA

N =k

| manual for further details.

HINT: Engine ECU data can be monitored by hanc
tester..
Hook up the hand-held tester to the check connecto
Monitor engine ECU data by following the prompts on
tester screen.

Please refer to the hand—held tester- operators

: ttem Inspectioncondition _ Referencovalue
(F) NJECTOR | MO0 coldtohot | Graduallydecreases
: : Enmeitﬁngatnomaloperahngtemp Approx. 3 -4 msecs
IGNITION | Increase engine speed Graduallyincreases
oo Engw\egcilrgatmrq\alopemﬁn_gten\p.'1 Approx.29—39_% o
ISCDUTY | A/C switch ON o Duty ratio increases
: AT sittingin D" position Duty ratio increases
- ENGINE . - E
80 RPMkenstable(Compansonmmmneter) Nogreatchanges
INTAKEMAN. Engmeﬁngatnormalopetabngtem ) -Approx.160-350mmHg
o ;Inaeaseengmespeed - | Graduallyincreases
TEMP - Engmeatnonnaloperanng‘tamp. . 75—95°C (167 - 203°F)
THROTTLE . | Wideopenthrote . Above 70°
_ . | From closed throttie position to wide open throttie Graduallyincreases
| vEHICLE SPD Duringchvmg(Comparsonwuhspeedometer) No large differences
' _'DTARGET--NF_ T ‘
. . Lo Emmdngatnorma!opemhngmm 25007V
AF FBLEFT npusmueatz,sqorpmmmnr_alopemnsmp. ON
- KNOCK FB | Depress throttle pedal suddenty during idling ON
STASIGNAL | Duringcranking o ON
IDLSIGNAL | Closed throttie position ON
- AICSIGNAL |A/CswitchON- ON
Ox L _ RPMsaaueatasoOrpmwnhnommoperamgtem. RICH LEAN is repeated

*: Al aocessones and A/C are switch OFF.

*2: If the engine coolant temp. sensor circuit i is open or shorted, the engme ECU assumes an engme CO

ant temp. value of 80°C (176°F).

*3: When feedback control is forbidden, 0 V is displayed.




ELECTRONIC FUEL INJECTION — FUEL PUMP

Fi-31

1.
(@)

(©)

(@
()

@
®

(©)

-(d)

®).

FUEL PUMP
ON-VEHICLE INSPECTION

Foe-m

CHECK FUEL PUMP OPERATION _
Using SST, connect termmals +B and FP of the check
connector. -

SST 09843-18020

NOTICE: Do not connect wrong the temunals
Turn the ignition switch ON.

NOTICE: Do not start the engine.

Check that there is pressure in the fuel inlet hose from the
fuel filter.”

HINT: If there is fuel pressure, you will hear the sound of
the fuel flowing.

If there is no pressure, check these parts:

® Fusible link '

® H-Fuses

o Fuses -

®  EFI main relay

®  Fuel pump

®  Wiring connections

Turn the ignition switch OFF.,

Remove the SST from the check connector.
SST09843-18020 o

INSPECT FUEL PRESSURE _
:Check that battery voitage is above 11 V.
Dusconnect the- negatnve (-) terminal cable from the bat- :

tery.

‘Remove the union bolt and 2 gaskets and dlsconnect the '
- fuel inlet hose from the delivery pipe.

HINT :
® Puta su:table contamer or shop towel under the de-

livery pipe.
L Slowly loosen the union bolt

Install the fuel inlet hose and SST (pressure gauge) to the -
delivery pipe with the 3 gaskets and SST (union bolt).

- SST 0926845012

Torque: 33 N-m (330 kgf-cm, 24 fi-Ibf)
Wipe off any splattered gasoline. . '
Reconnect the negative (—) terminal cable to the battery.
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ELECTRONIC FUEL INJECTION - _FUEL PUMP

(@)

()
U

. If pressure is low, check these parts:

. ® Fuel pressure regulator

0
)

()}
. (m)

(n)

(q)

~ SST to prevent gasoline from splashmg '_

(r)

T R
1 ] 1 ] l&

‘connector.

Reconnect the vacuum sensmg hose to the fuel pressi) T

. regulator.
(o)

~ .. Fuel pressure:

" hose and fuel pressure. regulator

QO R :'(p)'

Using SST, connect terrmnals +B and FP of the .cl

SST 0984318020
Tum the ignition switch ON.
Measure the fuel pressure. -
Fuel pressure;
235 — 275 kPa (2.4 - 2.8 kgf/cm?, 34 - 40 psi)
If pressure is high, replace the fuel pressure regulator

e Fuel hoses and connection
e Fuel purp
e Fuel filter.

Remove the SST from the check connector.
SST 09843—-18020
Start the engine.

Dlsconnect the vacuum sensing hose from the fuel pr g
sure regulator, and plug the hose end.. J
Measure the fuel pressure at idle.
Fuel pressure: '

235 - 275kPa(24 28kgf/cm2 34 — 40 psi)

1

Measure the fuel pressure at idle.

196 kPa (2.0 kgticm?, 28 psi) ‘
If pr&ssure is not as specified, check the vacuum sens iR
Stop the engine. - *5
After checking fuel pressure, disconnect the negatlve
. terminal cable from the battery and carefully remove w

SST 09268-4501 2 :
Connect the fuel inlet hose to the dellvery pipe with 2 n 3
gaskets and the union bolt.
Torque: 33 N-m (330 kgf-cm, 24 ft-Ibf)

Check for fuel leaks.

REMOVE REAR SEAT CUSHION

REMOVE FLOOR SERVICE HOLE COVER
DISCONNECT FUEL PUMP & SENDER GAUGE
CONNECTOR
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ELECTRONIC FUEL INJECTION —  FUEL PUMP

6.

INSPECT FUEL PUMP RESISTANCE
Using an ohmmeter, measure the resnstance between the
terminals 4 and 5.
Resistance:
0.2-3.0 Qat 20°C (68° F)

ifthe resistance is not as specrﬁed replace the fuel pump.

INSPECT FUEL PUMP OPERATING . |
Connect the positive (+) lead from the battery to terminal
4 of the connector, and the negative (-) lead to terminal

5. Check that the fuel pump operates.

If operation is not as specrﬁed replace the fuel pump

" NOTICE:

o These tests must be performed quickly (within 10 se-
eonds) to prevent the coil from buming out.

e Keep the fuel pump as far away from the battery as
possible.

®  Always perform switching at the baltery side.

RECONNECT FUEL PUMP & SENDER GAUGE

CONNECTOR . -

REINSTALL FLOOR SERVICE HOLE COVER

REINSTALL REAR SEAT C.USHION
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ELECTRONIC FUEL INJECTION - FUELPUMP

COMPONENTS

[N-m (kgf-cm, ft-bf)|: Specified torque
4 Non-reusable part.

4 Non-reusable part
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ELECTRONIC FUEL INJECTION — _FUEL PUMP

(a)
(b)

)

@)

(b)
()

(a)

(b)
(9]

(d)

REMOVAL

(a) .

- -3

CAUTION: Do not smoke or work near an open flame when
working on the fuel pump.

REMOVE REAR SEAT CUSHION

REMOVE FLOOR SERVICE HOLE COVER

Remove the service hole cover. '
Disconnect the fuel pump & sender gauge connector.
INSTALLATION HINT: Check fuel leakage. _
DISCONNECT: FUEL PIPE AND HOSE FROM FUEL
PUMP BRACKET '
CAUTION: ‘Remove the fuel filter cap to prevent the fuel
from ﬂowmg out. -

Using SST, dlsoonnect the outlet pipe from the pump
bracket. :

88T 09631-22020

Torque: 30 N-m (310 kgf:cm, 22 ft-Ibf)

INSTALLATION HINT: Use a torque wrench with a ful-
crum length of 30 cm (11.81 in.).
Disconnect the retum hose from the pump bracket

REMOVE FUEL PUMP BRACKET ASSEMBLY FROM
FUEL TANK :

Remove the 8 bolt_s. _
Torque: 3.4:-N-m (35 kgf-cm, 30 in.-Ibf) .

Pull out the pump bracket assembly.
Remove the gasket from the pump bracket.
INSTALLATION HINT: Install a new gasket to the pump

_bracket

- B0

DISASSEMBLY

REMOVE FUEL PUMP FROM FUEL PUMP BRACKET
Pull off the lower side of the fuel pump from the pump
bracket.

Disconnect the fuel pump connector.

Disconnect the fuel hose from the fuel pump, and remove
the fuel pump.

Remove the rubber cushion from the fuel pump.




ELECTRONIC FUEL INJECTION -~ FUEL PUMP

2. REMOVE FUEL PUMP FILTER FROM FUEL PUMp % f
(@) Using a small screwdriver, remove the clip.
(b) Pull out the pump fitter. - _ _ _
ASSEMBLY HINT: Install the pump filter with a new
3. REMOVE FUEL SENDER GAUGE FROM FUEL Py U
BRACKET = =~ i 0
(@) Disconnect the fuel sender gauge connector:
(b) Remove the 2 screws and sender gauge. k:
- . ! [ j;
4. REMOVE CONNECTOR S
Remove the 2 screws, connector support, connector AN
gasket. o o ;4
- INSTALLATION HINT: Install the connector with a n
gasket. e S 3
'REASSEMBLY o |
Reassembly is in the reverse order of disassembigg
INSTALLATION

- Ingtallation is in the reverse order of removal.
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FI-37

FUEL PRESSURE REGULATOR
ON—VEHICLE INSPECTION

(.. 2]

INSPECT FUEL PRESSURE
(See step 2 in on—vehicle inspection in fuel pump)

COMPONENTS : o

msablapart T Slmj :
REMOVAL -
- DISCONNECT VACUUM SENSING HOSE FROM
FUEL PRESSURE REGULATOR

‘2. . DISCONNECT FUEL RETURN HOSE FROM FUEL
- PRESSURE REGULATOR
"HINT: Put a suitable container or shop towel under the
~ pressure regulator

~3. REMOVE FUEL PRESSURE REGULATOR
(@) Rernove the 2 bolts, and puli out the pressure regulator. .
(b) Remove the O-ring from the pressure regulator
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- ELECTRONIC FUEL INJECTION - FUEL PRESSURE REGULATOR
INSTALLATION
1. INSTALL FUEL PRESSURE REGULATOR
(a) Apply a light coat of gasoline to a new 0—nng, and in
it to the pressure regulator.
'(b). While turning the pressure regulator left and nght, inste !
it to the delivery pipe. .
(c) Install the pressure regulator with the 2 bolts 4
Torque: 7.0 N-m (70 kgf-cm, 60 in.-Ibf) d
2. CONNECT FUEL RETURN HOSE TO FUEL
. PRESSURE REGULATOR '
3. CONNECT VACUUM SENSING HOSE TO FUEL
. PRESSURE REGULATOR 3
4. START ENGINE AND CHECK FOR FUEL LEAKAG
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ELECTRONIC FUEL INJECTION — INJECTOR

.1.

(a)

(b)

()

> (@

INJECTOR

ON-VEHICLE INSPECTION
INSPECT INJECTOR OPERATION

o

Check operation sound from each injector.
With the engine running or cranking, use a sound scope
to check that there is normal operating noise in proportion

to engine speed. -

If you have.no sound scope, you can check the injector

~ transmission operation with your finger.

If no sound or unusual sound is heard, check the wiring
connector, injector or injection signal from the ECU.

INSPECT INJECTOR RESISTANCE
Disconnect the injector connector. -
Using an ohmmeter, measure the resistance between the
terminals. ’ L '
13.4 - 14.2 0 at 20°C (68°F)

If the resistance is not as specified, replace the injector.

Reconnect the injector connector.




— INJECTOR

‘COMPONENTS

ELECTRONIC FUEL INJECTION

4 Non-reusable part

. [N-m (kgf-cm, ft-1of)|: Specified torque”

Fi-40
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ELECTRONIC FUEL INJECTION _— INJECTOR

REMOVAL o
1. DISCONNECT ACCELERATOR CABLE FROM
" THROTTLE BODY . ' _ S

2. REMOVE LINK BRACKET AND CABLE BRACKET
(a) Disconnect link rod from link bracket.
(b) Remove the 2 bolts and link bracket. -

(¢) Remove the 2 bolts and cable bracket. _
3. DISCONNECT INJECTOR CONNECTORS -
4.. REMOVE INJECTORS _ : '
(@) Remove the bolt and injector cover. Remove the 2 injector

1 covers. - I '
. (b). Remove the insulator from each injector.

(¢) Pull out the 4 injectors from'throttle body.

_(d) Remove the 2 O—rings and insulator from each injector.
INSPECTION |
1. INSPECT INJECTOR INJECTION

‘ CAUTION: Keep injector clean of sparks during the test.
~ (a) Remove the throttle body assembly.
> " (See throttie body) -
(b) Install the 4 injectors to throttle body assembly.
(c) 'Remove the union bolt and 2 gaskets, and disconnect the
~ fuel'inlet hose from the fuel filter outlet.
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: _ELECTROMICFUEL INJECTION — INJECTOR
" Unon- (d) Connect SST (umon and hose) to the fuel filter outlet
—Bolt the 2 gaskets and union bolt. | “
< \ ©—-Gasket SST 0926841046 (90405-09015, 95336-08070)
SST (Union) .-~ ) ' Torque: 29.5 N-m (300 kgf-cm, 22 ft.lb

8ST (Hose) -~ — _
Fuel Hose . L @

| Posaon Filter ;1.4 -

-(f)

(@)
(hy

)

(@)

- NOTICE: Do not start the engine.

. duated cylinder. Test each lnjector 2or 3 hmes

jector.

~ (wire) from the battery and check the fuel Ieakage i\

-y

Connect SST (union and hose) to the throttie body
sembly with the 2 gasket and union. bolt

Using SST connect termlnals +B and FP of the cf
connector ' L
SST 09843-18020 . i
Reconnect negative (<) terminal cable to the batte Y,
Turn the ignition switch ON. : .

Connect SST (wire) to the injector and battery for i
conds, and measure the injection volume with

SST 09842-30070

Volume: : '

65 - 82cm3(40 5.0 cu in.) per 15.sec.

Difference between each injector:
5cm3(03cuin)orless

If the injection volume is not as spec:ﬁed replace

INSPECT LEAKAGE
In the condition above, disconnect the test probes of

the injector.
SST 09842-30070
Fuel drop: -
One drop or less per minute



'ELECTRONIC FUEL INJECTION _— INJECTOR

(b)
(©

(e)

(d)

Turn the ignition switch OFF.

Disconnect the negative (~) terminal cable frorn the bat-

tery.

Remove the SST .

SST 09268—41046 (9040509015, 95336—08070)
09843-18020

Reinstall the fuel inlet hose to the fuel filter outlet with 2

new gaskets and the union bolt.

Torque: 29.5 N-m (300 kgf-cm, 22 f.1bf)

() Remove the 4 injectors from the throttle body assembly |
(9) Reinstall the throttle body assembly

(See throttle body) .
INSTALLATION

(@)
(b)

©
(@

(e)

1. INSTALL INJECTORS AND DELIVERY PIPE

Install 2 new O—rings and a new insulator to each injector.-
Apply a light coat of gasoline to 2 new 0~nng_s

Push in the 4 injectors.
Position the injector connector upward.

Install 4 new insulators.
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_ ELECTRONICFUEL INJECTION — INJECTOR

(9)

N0

3.

(b)

©)

- O-fings.”
(h)

_ Tighten the _bolt ho_ldinQ the injector cdver to the n
‘body. Hold the 2 injector covers. SR
- CONNECT INJECTOR CONNECTORS

'INSTALL LINK BRACKET AND CABLE BRACKET

(@) ‘Install the cable bracket with the 2 bolts.

Torque: 7.0 N-m (70 kgf-cm, 60 in.-Ibf)

Temporarily install the injectof cover with the bol. Ihsta
the 2 injector covers. i _

Check that the injectors rotate smoothly. N
HINT: If the injectors do not rotate smoothly, the probe i
cause is in correct installation of the O—rings. '_Replace ,

Position the injector connector upward.

Torque: 7.0 N-m (70 kgf-cm, 60 in.-Ibf)
Torque: 7.0 N-m (70 kgf-cm, 60 in..Ibf)
Install the link bracket with the 2 bolts.

Connect the link rod to the link bracket. o
CONNECT ACCELERATOR CABLE TO THROTTl
BODY - - - '
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ELECTRONIC FUEL INJECTION - THROTTLE BODY -

THROTTLE BODY
ON-VEHICLE INSPECTION

- 1. INSPECT THROTTLE BODY .
(a) Check that the throttle linkage moves.smoothly.

Tt

| (b) Check the vacuum at the purge port.
- e Gtart the engine. o
®  Check the vacuum with your finger.

2. INSPECT THROTTLE POSITION SENSOR

(a) Disconnect the throttle position sensor connector.

(b) Insert afeeler gauge betweén the throttle stop screw and
throttle lever. ' -

(c) Using an ohmmeter, measure the resistance between -
each terminal. '

leverandstopscrew | - torminals:

Omm(0in.) VIA-E2 0.3-6.3kQ
0.8 mm (0.031n.) . IDL-E2 . 05kQoriess
1.0 mm (0.040 in.) . IDL-E2 Infinity
mmw VIA-E2 . 18-115ka

- VC-E2 . 35-65k

(d) Reconnect the sensor connector.




ELECTRONICFUEL INJECTION — THROTTLE BODY

3.
| ®
(©)

(d)
(e)

()

M)
0}

: tums

N0

(@
)
L ©

G

~ (See step 8 in installation)

(@)

~ture,

(9) - Reinstall the surge tank.

. - INSPECT THROTTLE OPENER
‘Allow the engine to warm up to normal operating tem
ture.
- Disconnect the vacuum hose from the throttle »

‘Check the throttie opener setting Speed

ADJUST THROTTLE BODY
Remove the surge tank. ‘
Fully close the bypass screws of the No.1, No 2,No.3g
No.4 throttle bodies.

Allow the engine to warm up to normal operatlng tem

Using a carburetor balancer, search out the maximum
flowed cylinder.

Using the carburetor balancer, and adjustmg the bypER
screws, tune the other three cylinders in the same as
maximum air flowed cylinder.

HINT: Do not loosen the bypass screw untll it becom
of flange surface of the throttle body: '

Stop the engine.

Start. the engine. ‘
Check that the idle speed is stable in the specn“ catiof
idie speed '
830 - 930 rpm 4
If not within the specified idle speed, stop the engme i
screw the bypass screws which adjust as step (e) i v

‘Repeat step (i) untll the idle speed becomes stable | b
specification.

and plug the hose end.

Throttle opener setting speed:
- . 2500rpm orless '

If the throttle opener setting speed is not as specified
just or replace the throttle opener.



ELECTRONICFUEL INJECTION - - THROTTLE BODY

Fi-47

COMPONENTS

[ N'm (kgf-cm, ﬁ-lbf) | : Specified torq

4 Non-reusable part :

EG1IG-X5
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ELEC'THONIC FUEL INJECTION _— THROTTLE BODY

1.

(@)
(b)

@

©

@)

REMOVAL

‘Loosen the 2 air cleaner hose clamp bolts.

- THROTTLE BODY

. DISCONNECT FUEL HOSES . -

REMOVE SURGE TANK -

)

-tank-cover and gasket. - ‘ _

©

. REMOVE THROTTLE BODY ASSEMBLY

REMOVE AIR CLEANER HOSE

Disconnect the air hose_.,
Remove the ai( cleanet hose. _
DISCONNECT ACCELERATOR CABLE FROM

Remove the union bolt and 2 gaskets, and,discohnect l‘:‘}-
fuel inlet hose from the throttle body.
Disconnect the fuel return hose from the throttie bodyg

Disconnect the cord ¢lip from the surge-iank. :
Using a 5 mm hexagon wrench, remove the 5 bolts, surfig

Disconnect the vacuum-hose and ISC hose from {E
surgetank. - - . . c
Remoave the 2 bolts with the intake pipe. Remove the 418
take pipes, surge tank and gasket.

Disconnect these connectors and hoses:
(1) Air hoses '
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ELECTRONIC FUEL INJECTION  — THROTTLEBODY
' ' (2) VSV for EVAP connector

(b)

. @

6.

@)

4
(5)
6)

PCV hose

Injector connectors

Throttle position sensor connector
Vacuum hose

() :
" engine wire from the throttie body.-

'Remove the 2 nuts, 7. boits, throttie bbdy.aésembly and
gasket. - o -

" CABLE BRACKET : :

Remove the 2 bolts and ehgine wire from the throttle
body.. e '

Remove the 5 botts and the 2 surge tank stays with the

REMOVE LINK BRACKET AND ACCELERATOR

(@) Disconnect the link rod from the throttle lever.
(b) Remove the 2 bolts and link bracket.
(c) Remove the 2 bolts and accelerator cable bracket.




ELECTRONICFUEL INJECTION - _THROTTLE BODY

.. 1.
(@
- (b)

- (a)
(b)
(0)

B

1.
(@)

(b)

INSPECTION -

_tures. Clean the all throttle bodies.

 INSPECT THROTTLE VALVE

' NOTICE: Do not adjust the throttle stop SCrows.
INSPECT THROTTLE POSITION SENSOR
_(See step 2_ in on—vehicle inspection)

'INSTALLATION

REMOVE THROTTLE OPENER
Disconnect the vacuum hose from the throttle opene;
Remove the 2 screws and throttle opener. '

REMOVE NO.1 - NO.4 THROTTLE BODIES
No.1 and No.4:

Disconnect the vacuum hose from the throttle body.
No.1:
Remove the 3 screws, cllp, throttle body and gaske
No.2-No4: L
Remove the 3 screws, throttie body and gasket Re '“. -
the No.2 — No.4 throttle bodies and gaskets. g

_CLEAN THROTTLE BODY
Using compressed air, clean all the passages and

NOTICE: To prevent: detenoratlon, do noi clean the th e
posrtion sensor. | 3

Check that there is no clearance between the throttl
screw and throttle Iever when the throttle valve is 18
closed.

INSTALL NO.1 - NO.4 THRO1TLE BODIES
No.1:

Install a new gasket and-the throttle body with the'¥
screws and clip.

Torque: 7.0 N-m (70 kgfcm,GOm Ibf)
No.2 — No.4: %! 3 B4
Install a new gasket and the throttle body with the 5 a
screws. Install the No.2 - No.4 throttle bodies. 4 —




FI-51

ELECTRONIC FUEL INJECTION -~ THROTTLE BODY

(c)

(b)

(a)

()
(c)

()

@

(e)
®

@

@)

'(b).

Torque: 7.0 N-m (70 kgf-cm, 60 ft-Ibf)

No.1 and No.4: o R
Connect the vacuum hose to the throttie body.
INSTALL THROTTLE OPENER = ‘
Install the throttle opener with the 2 bolts. -
Connect the vacuum hose to the throttle opener.

. - INSTALL LINK BRACKET AND ACCELERATOR

CABLE BRACKET _ :

Install the accelerator cable bracket with the 2 bolts.
Torque: 7.0 N-m (70 kgf-cm, 60 in..Ibf) '
Install the link bracket with the 2 bolts.

* Torque: 7.0 N-m (70 kgf-cm, 60 in..Ibf)

Connect the link rod to the throttle lever.

'ADJUST NO.1 THROTTLE BODY

Apply vacuum to the throttle opener.

Loosen the lock nut A. - o o
‘Using a feeler gauge and 2 mm hexagon wrench, turn th
adjusting screw Ato adjust the clearance as showninthe . -

illustration.
Clearance:

° 0.03 mm (0.001 in.)
Tighten the lock nut A,

Open fully the throttle valve. -
Using a wire, fix the link as keep step (e). .
NOTICE: Do not fix the throttle valve by inserting the tools.




(9)
(h)

(i)

(@)

(€)
(D)

(@

(h)
0
®)

0
(a)
(b)

(a)
(b)

ELECTRONIC FUEL INJECTION — THROTTLEBODY

See procedure (a) to (d) in step 4.

- adjusting screw C to adjust the clearance as shown in P

'Loosen the lock nut D. _— | - _ ;
~ Using-a feeler gauge and 2 mm hexagonwrench, tumiE
- adjusting screw D to adjust the clearance as shown indig

O

* ADJUST NO.4 THROTTLE BODY -

Loosen the lock nut B. :
Using a 2 mm hexagon wrench, tumn the adjusting sc
B until the clearance becomes 0 mm (0 in.). :
Return the adjusting screw B.0.33 to 0.50 turns then tigj
en the lock nut B. , ' : ‘
Clearance: ‘
0.15 - 0.25 mm (0.006 ~ 0.010 in.)
Remove the wire. : o

ADJUST NO.2 THROTTLE BODY

Loosen the lock nut.C. 3
Using a feeler gauge and 2 mm hexagon wrench, turn {8

illustration. | o
Clearance: S “

~ 0.03mm (0.001in.)
Tighten the lock nut C.

it
N‘

illustration. -
Clearance: :

0.03 mm (0.001 in.) -
Tighten the lock nut D. .

i

See procedure (e) to (i) in step 4.

Loosen the fock nut E. :

Using a.2 mm hexagon wrench, turn the adjusting
E until the clearance becomes 0 mm (0 in.). -
Return the adjusting screw E 0.33 to 0.50 turns then tigl
en the lock nut E. e o L
Clearance: 0.15 — 0.25 mm (0.006 - 0.010 in.)
Remove the wire.

ADJUST NO.3 THROTTLE BODY

-Apply vacuum to the throttle opener.

See procedure (b) to (¢) and (i) to () in step 5.

Apply vacuum to the throttie opener.
‘See procedure (e) to (g) and (i) to (I) in step 5.
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ELECTRONIC FUEL INJECTION - THROTTLE BODY

(b)

()

(©)

(@)

(a).

ADJUST THROTTLE OPENER

Loosen the lock nut. _

Using a feeler gauge and 2 mm hexagon wrench, turn the
adjusting screw to adjust the clearance as shown in.the
illustration.. )

. Clearance:

© 1.23~1.37 mm (0.048 - 0.054 in.)
‘ﬁgh_ten’ the lock nut.

INSTALL THROTTLE BODY ASSEMBLY

Place a new gasket to the cylinder head.

Install the throttle body a_ssembly with the 7 bolts and 2

nuts. ‘ .

Torque: 28 Nm (280 kgf.-cm, 20 ftIbf)

.Instail the 2 surge tank stays with'tht-il engine wire and 4

bolts. .

Torque: 22 N-m (220 kgf-cm, 16 ft:ibf)

Connect the these connectors and hoses:

(1) Air hoses -




ELECTHONI(_:&E_L_EJ_EG’HON — THROTTLE BODY

(e)

(@)

(b)
(e)

(e)

- (5) Throttle position sensor connector

10.

(d).

(2) VSV for EVAP connector

(3) PCV hose
(4) _ Injector connectors’

(6) Vacuum hose _ _
Install the engine wire with the 2 bolts.

INSTALL SURGE TANK :
Place the gasket in position on the surge tank.

Place the surge tank with the gasket in position on il

throttie body. . :

Install the intake pipe with the 2 bolts. Install the 4 inig

Torque: 22 N-m (220 kgf-cm, 16 ft-1bf) -
Connect the vacuum hose and ISC hose. -

Place the gasket in position on thé surgje tank.




ELECTRONIC FUEL INJECTION — THROTTLE BODY

U]

(@)

1.
(a)

(b)
12.
1a.
@

(b)

(o) o _
- ADJUST THROTTLE BODY ASSEMBLY BALANCE

14.

15.

Using a 5 mm hexagon wrench, install the surge tank cov-
er with the 5 bolts. ' : '

Torque: 15 N-m (150 kgf-cm, 11 ft.Ibf)

Connect the cord clip to the surge tank.

CONNECT FUEL HOSES |

_Install the fuel inlet hose with 2 new gaskets and the union
bolt. ' :

Torque: 33 N.m(aé.o kgf-cm, 24 ft.Ibf) _

Connect the fuiel return hose the throttle body.
CONNECT ACCELERATOR CABLE TO THROTTLE
BODY : ‘ S -

'INSTALL AIR CLEANER HOSE

Install the air cleaner hose.

Tighten the 2 air cleaner hose clamp bolts.
Connect the air hose. -
(See step 3 in on-vehicle inspection)
CHECK THROTTLE OPENER ©

* .(See step 4 in on—vehicle inspection) .
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ELECTHO'IC FUEL IUEC'HON — _CAMSHAFT TIMING OIL CONTROL VALVE

CAMSHAFT TIMING OIL CONTR 0
VALVE

ON-VEHICLE INSPECTION

INSPECT OIL CONTROL VALVE RESISTANCE
(a) Disconnect the oil control valve connegtor.

. (b) Using an ohmmeter, measure the resistance between
" terminals.
Resistance:
11 -13 Q at 20°C (68°F)

If the resistance is not as specified, replace the va

() Reopnnect the oil control valve connector.

REMOVAL -
_ REMOVE OIL CONTROL VALVE
~(a). Disconnect the oil control valve connector:
(b) Remove the 2 bolts, oil control valve and O—ring.
INSTALLATION HINT: Use a new O—ing.
Torque: 8.0 N-m (80 kgf-cm, 71 in.-Ibf):

INSPECTION _

_INSPECT OIL CONTROL VALVE OPERATION :
Apply battery voltage across the terminals, then c \
the- movement of the valve. _
it operatlon |s not as Specmed replaoe the o|I coniy
valve.

INSTALLATION

Installation Is In the reverse order of removal. )
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ISC VALVE

_' ON-VEHICLE INSPECTlON

(a)

(b)

(a)

7 ®

©

(d)

(e).

INSPECT ISC VALVE OPERAHON
Imtnal conditions:
e Engine at normal Operatmg temperature

e Idle speed set correctly -

e  Transmission in neutral _posttion :

Using SST, connect terminals TE1 and E1 of the check
connector. S

- 'S8T 098431 8020 - :
After engine speed are kept at 1 ,000-~1 500 rpm for 5 se-
- conds, check that they retum to idle speed.

If the rpm operation is not as. spectﬁed check the. ISC'

- valve, wiring and ECU.

Ftemove the SST from the check connector
SST09843-18020

'INSPECT ISC VALVE RESISTANCE

NOTICE: "Cold” and "Hot” in the following sentences ex-

Ppress the temperature of the coils themselves. "Cold” is

from-10°C (14°F) to 50°C (122°F) and "Hot” is from 50°C
(122°F) to 100°C (212°F). -

Disconnect the ISC valve connector.

Using an ohmmeter, measure the restéténce between ter-

‘minal +B and other termmals (RSC RSO)
" Resistance: _

Cold: 175~ 28.59
Hot: 17.0-245Q

If resistance is not as specrﬁed replace the ISC valve.

Reconinect the ISC valve connector.’
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Surge Tank Bracket ISC Valve
with Engine Wire

l N'm (kgf‘an, ﬂm_] . i torque
@ Non-reusable part !
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ELECTRONICFUEL INJECTION - ISC VALVE

REMOVAL |
REMOVE THRO'ITLE BODY ASSEMBLY
_ (See throttle body)
2. REMOVEISC VALVE =
~Remove the 2 bolts and ISC valve.”
Torque: 22 N-m (220 kgf.cm, 16 ft.Ibf)

'INSPECTION S -
INSPECT ISC VALVE OPERA110N '
-(a) Connect the positive (+) lead from the battery to terminal
- +B and negative (-) Iead to terminal RSC, and check op--
.. erating sound. _
(b) Connect the posmve (+) lead from the battery toterminal
+B and negative (=) lead to termmal RSO, and check op-
erating sound.
If operation is not as. Speclfned replace the |SC valve.

INSTALLATION -

B Installation is in the reverse order of removal
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1.

2,
(a)

(b)

- 3.
(@)
(b)

ELECTRONIC FUEL INJECTION - EF| MAIN RELAY

EFI MAIN RELAY
INSPECTION

-Using an ohmmeter, check that there is- contmmty e
~ tween terrmnals 3 and 5. -

: REINSTALL EFI MAIN RELAY

REMOVE EFI MAIN RELAY (Marking: EFI)

- INSPECT EFI MAIN RELAY CONTINUITY
Using an ohmmeter, check that there is contmurty
"tween terminals 1 and 2.
Check that there is no contmuuty between termmals RE
5. £
if oontmunty is not as specuﬁed replace the relay

INSPECT EFI MAIN RELAY OPERATION
Apply battery voltage across terminals.1 and 2. !

If operation is not as specaﬁed replace the relay
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-1--

(@)
(b)

(a)
(b)

5

CIRCUIT OPENING RELAY
INSPECTION

REMOVE RH COWL SIDE TRIM
REMOVE CIRCUIT OPENING RELAY

INSPECT CIRCUIT OPENING RELAY CON11NUITY
Using an ohmmeter, check that there is contlnuuty be-
tween terminals 1 and 2. :

Check that there is no oontnnunty between termmals 3 and

- 6.

If continuity is not as specaﬁed, replace the relay.

- INSPECT CIRCUIT OPENING RELAY OPERATION

Apply battery voltage across terminals 1 and 2.
Using an ohmmeter, check that there is continuity be-
tween terminals 3.and 5. :

If operation is not as specified, replace the relay
REINSTALL CIRCUIT OPENING RELAY

INSTALL RH COWL SIDE TRIM




ELECTHONICFUELNJECTION — _VSVFOREVAP

VSV FOR EVAP
COMPONENTS




Air

DO|

" Battery

Y 50

. ELECTRONICFUEL INJECTION - VSV FOR EVAP

INSPECTION

1.
2.

@

(b)

REMOVE SURGE TANK
REMOVE VSV

Disconnect the 2 EVAP hoses from the VSV,

Remove the 2 bolts and VSV,

INSPECT VSV FOR OPEN CIRCUIT
Using an ohmmeter, check that there is contmuuty be-'

-tween the terminals.

" Resistance:

30-33Qat20° 0(68 F)

- If there is no continuity, repla_cé the VSV.

(b) termin
- Check that air flows from port E to port F.

(©)

(a)

(b)

INSPECT VSV FOR GROUND ' _
Using an ohmmeter, check that there is no oontlnuny be-
tween each terminal and the body.

- If there is continuity, replace the VSV. |

INSPECT VSV OPERA'HON
Check that air ﬂows with. drfﬁculty from port E to port F.

Apply battery voltage across the terminals.

If operation is not as specified, replace the VSV.
REINSTALL VSV

Install the VSV with the screw. :

Connect the 2 EVAP hoses to the VSV,
REINSTALL EMISSION CONTROL VALVE SET
REINSTALL HIGH—TENSION_CORD COVER
REINSTALL V-BANK COVER
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PN

o o
- N
T

30
20
.','_10_

1

[ SR
T™T T7TI77 i._,r

RESISTANCE KQ! - -

W o

T TTTIrT

X _I_‘ 1 1 R SR
. =20 0 20 40 60 80 100
| (4) (32)(68) (104)(140)(176)(212)

 TEMPERATURE *C (F) -

FIA741

"3_, - INSPECT WATER TEMPERATURE SENSOR

-4.  REINSTALL WATER TEMPERATURE SENSOR

5. FILL RADIATOR WITH ENGINE COOLANT r

~ WATER TEMPERATURE SENSOR, :

INSPECTION
1. DRAIN ENGINE COOLANT |
2. REMOVE WATER TEMPERATURE SENSOR

Using an ohmmeter, measure the remstance between i« -
terminals. - : ‘
Resistance:
. Refer to the graph
K the resistance is notas specified, replace the watert 1 )
perature sensor.

Install a new gasket o the water temperature Sensory
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Ohmtﬁeter' .

: =M e
o

N

Acceptébié

T TTTTIT

1

T 7T Ty

| N N 1 L4 _1 1 .
20 0 20 40 60 80 100
4 (32) (68) (104)(140)(176)(212)

TEMPERATURE °C (°F)

ELECTRONIC FUEL INJECTION — INTAKE AlR TEMPERATURE (tAT) SENSOR

INTAKE AIR TEMPERATURE (IAT)
SENSOR

INSPECTION e

1.

REMOVE IAT SENSOR:

: INSPECT IAT SENSOR RESISTANCE

Using an ohmmeter measure the resistance between the

- terminals. -

Resistance:
Refer to the graph

I the resistance is not as specaﬁed replace the IAT sen-
sor, '

.REINSTALL IAT SENSOR :




()
(e)

(a)
(b)

(c)
- ()

“(e)

ELECTRONIC FUEL INJECTION — VACUUM SENSOR

VACUUM SENSOR
INSPECTION |

SENSOR

Disconnect the vacuum sensor connector.

- Tum the ignition switch ON.-

tor terminals VC and E2 of the wmng harness side.

“and measure.the output voltage under ambient a
~ spheric pressure.

Measure the voltage drop from step (c) above for o

INSPECT POWER SOURCE VOLTAGE OF VACUU(

Using a voltmeter, measure the voltage between conn =

Voltage:

45-55V
Tum the ignition switch OFF.
Reconnect the vacuum sensor connector.
INSPECT POWER OUTPUT OF VACUUM SENSO
Turn the ignition switch ON. i
Disconnect the vacuum hose on the air mtake manl {of
Slde 3

A

Connect a voltmeter to termmals PIM and E2 of the. E ¢

Apply vacuum to the vacuum sensor in 13.3 kPa (
mmHg, 3.94 in.Hg) segments to 66.7 kPa (500 mn i
19.69 in.Hg). - 3

segment.
Voltage - drop:_

 Vacum | 133 | 267 | 400 | s3s |

Applied.

kPa

e Rl (rd) (&)

voltage 15305 07-09(1.1-13(1.6-17]

()

'Reconnect the vacuum hose to the intake manifold

dropV




ELECTRONIC FUEL INJECTION - KNOCK SENSOR .

KNOCK SENSOR
COMPONENTS

__‘s'drgeTank.coyer B

. Air Cloamer Hose

- Surge Tank -

Intake Pipe

INSPECTION -

1. ' REMOVE SURGE TANK

2. REMOVE KNOCK SENSOR
(a) Disconnect the knock sensor connector,
(b) Using SST, remove the knock sensor.

~ SST09816-30010

Using an ohmmeter, check that there is no co

tween the terminal and body. _
If there is continuity, replace the sensor.

4., REINSTALL KNOCK SENSOR

(a) Using SST, install the knock sensor.
SST 09816-30010 :
Torque: 44 N-m (450 kgf-cm, 33 ft.Ibf)

. (b) Connect the knock sensor connector.

5. REINSTALL SURGE TANK

1

‘3. INSPECT KNOCK SENSOR =
ntinuity be-
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ELEC'I'RONICFUEL INJECTION _— OXYGEN 3EN SENSOR

OXYGEN SENSOR

INSPECTION : -
INSPECT HEATER RESISTANCE OF OXYGEN
SENSOR -

(a) Disconnect the. oxygen sensor connector.

(b) Using an ohmmeter, measure the resistance between
termmals +B .and HT

11-16£2at20 C(68°F) :
If the resnstance is not as specsﬁed replace the senso

: Torque: 44 N-m (450 kgf-cm, 33 ft.Ibf) :

(c) Reconnect the oXygen sensor connector.

2. WARM UP.ENGINE ' ‘
Allow the englne towarmupto non'nal operatnng tempe

. ture.

3. INSPECT FEEDBACK VOLTAGE :

T ' - Connect the positive (+) tester probe of a voltmeter to t&

JMN ~ minal VF1 of the check connector, and negative (-) te 5
i . probe to terminal E1. Do the test as described.

-HINT: Use SST when connecting between termmals

and E1 of the check connector.

SST 0984318020

Wamm ﬂuoxygensensorwﬂhmeengmeat - -
‘z.sw;’;nforappmx 120 seconds. s ) - o .

; - ‘ : 3 — : ' ( Replace_upeECU. j
Connect terminals TE1 and E1 ofﬂ'lechedtoonnecbr N : 1 S

-'Andmamtamengmaspeedatz.sool'pm _ ' Zero again | After replacing
‘ . L - the oxygen sensor.

-
RPN S Y=k, P 3

) uwnmberdﬁmme‘vaumﬁrmedbm_m‘jom -
Warm up the oxygen sensor with the engine at ' . Normal . )
2,500 rpm for approx. 120 seconds. - —

: _A_ndmahtaillengh\espeedalz.soom .

!

Chedtmenumberofumesmevo&tmeterneedle _ '
ﬂucMatesmWSeconds. _ : . -
o Less than 8 times _

| Disconnect terminals TE1 and E1 of the check connector. -
.| And maintain engine speed at 2,500 rpm.

@ | | ®

CONTINUED ON PAGE Fi-69
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ELECTRONIC FUEL INJECTION. -~ OXYGEN SENSOR :

\ITINUED FROM PAGE F-68 . - .
® | @ o

|

:asure voltage between terminals VF1 and E1.

More than 0 V - ov

Read and record dlagnostlc trouble codes. (See page Fi-9 )

" Normal code; " Malfunction code(s)-
code'Nos. 21-and 25 (Except code Nos. 21 and 25)

(- Repair the relevant diagnostic trouble codes. )

Malfunction code(s) '
(Except code Nos. 21 and 25)

.Read end record diagnostic trouble codes (See page Fl-e_' )

Normal code, :
code Nos 21 and 25

Dlsconnect termmels TE1 and E1 of the. check connector.
And maintain engine speed at 2,500 rpm.

Measure voltage between terminals VF1 and F1,

ov - o 5V
Disconnect the PCV hose. - '
] Measure voltage between terminals VF1 and E1.’
| ov S Morethanov

( Repalr (Over rich) ' )

Disconnect the water temp. sensor connector, and
connect resistor with a resistance of 4 - 8 kQ or send an
: equwalent simulation signal. ‘ :

_ Connect terrhinéls TE1 and E1 of the check connector.

Warm up the oxygen sensor with the engine at 2,600
rpm for approx. 120 seconds. And maintain engine
speed at 2,500 rpm.

Measure voltage between terminals VF1 and E1.
ov ' ' '

-ﬁ( Replace the oxygen sansor. ) : ( Repair (Over lean)

' (1)
" <
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ELECTRONIC FUEL INJECTION ENGINE ECU

'ENGINE ECU

INSPECTION

HINT: The EFI circuit can be checked by measunngz
48] resistance and voltage atthe wiring connectors of the }
gine ECU.
1. PREPARATION
(See EFI check procedure in .
Troubleshooting w/ Volt, Ohmmeter)
2. INSPECT VOLTAGE OF ECU
‘(@) Tumn the ignition switch ON.
(b) Measure the voltage between each terminal of the wi
connectors.
“HINT:
®  Perform all voltage measurements with the con x
" tors connected. :
Verify that the battery. voltage s 11V, or more w
‘the ignition switch is ON.- '

F nEEEESAF ASNNGNNEEE TP
SsEnenEw llll.lltt!_
e — e

- Engine ECU Terminals

bl [t kel 7 o

\Pi(ve
[dus|ed], 161 /|61|e- jor| /e1] Wwiprerfreansd /vl Irc| /e
" ECU Wiring Connectors Voltage
BATT-E1 - T o - o I e T
+B~E1 |GSWON ' ‘ ' ' 914
VC-E2 G SWON - 45-55 o8
" VIA-E2. lGSWON(Thmtﬂevalvemllydosed) | 03-08
"VIA-E2 - IGSWON(rhromeva!veopen) 3.2-49
PIM-E2 |aswon 3.3-39
#1-E01,E02  [IGSWON 9-14
' #2-E01,E02 G SWON 9-14
#3-~E01,E02 IG SWON . 9-14
" . #4—FE01,E02 IGSWON 9-14
THA-E2 IG SW ON (Intake air temp. 20°C (68°F)) 05-34
THW - E2 IG SW ON (Coolant temp. 80°C (176°F)) - 02-10
STA-E1 Cranking - ' ' 6 or more
IGF - E1 IG SW ON (igniter connector disconnected) 4555 ;
IGT—E1 Idiing Puisageneration k3§ '
RSC_E1 G SW ON (Engine ECU connector disconnected) | 912 14
- RSO -E1 IGSWON(EngineECUoonneeto'rciscomected) ) 9-14




ELECTRONIC FUEL INJECTION — ENGINE ECU

Fl-71

No trouble (Check engine waming light off) and engine running ~

W-E1 9-14
‘AC1 —E1 IG-SW ON (Air conditioning ON) _ 1S5orless
ACT—E1 1G SW ON (Air conditioning ON) R i, 45-55
VF-E1 | Maintain engine speed at 2,500 rpm for 2 minutes after warming up  18-32

.| then retumidiing
G1 -G~ | iing ' Pulsegeneration
G2-G- Idling |Pulse generation
NE -G~ iding _ : Pulsegeneration

"OX-E1 Maintain engine speed at 2,500 rpm for 2 minutes after waming up Pulsageneration
KNK=E1 - Tiding. -~ ' Puise generation
ELS1-E1 Electric cooling fan ON 75-14
ELS1-E1 | Electric cooling fan OFF 0=-15"
‘ELS2-E1. -Blower motor ON " 75-14
ELS2-E1 - Blower motor OFF 0-15
'ELS3-E1 | Taillight switch ON 75-14.
ELS3-E1 = | Tailightswitch OFF 0-15
ELS4—-E1 = Defogger switchON . - 75-14

ELS4—E1 ‘Defogger switch OFF - 0-15
HT~E1 IGSWON - ' 9-14
HT-E1 ing 0-3
FC-E1 IGSWON 9—14
FC-E1 | udiing 0-3
TE1-E1 |1GSWON 9-14 .

TE2-E1 -

IGSWON - -

9—14 -
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ELECTRONIC FUEL INJECTION — ENGINEECU. i : . —

3. INSPECT RESISTANCE OF ECU
(@) Turn the ignition switch OFF.

(b) Disconnect the 3 connectors from the ECU.
(c) Measure the resistance between each terminal of the
ing- connectors. :

NOTICE: -
o Do.not touch the ECU terminals.
¢  The tester probe should be inserted in the wiring

nector from-the wiring side.

|| Bl e 1] [l oeadic| e 17T/
DFM'!@N st IGT] / G1_G-|q= E1 .pv_‘r]'ei_ Asd / AIEVPE2 /I 1117/ el /e

“ECU Wiring Connectors Resistance

Torminals . Condiion _ R STD resistance (Q) .
VIA-E2 . - -[Throtlevalvefullyopen =~ - . . 2,400~11,200
VTA-E2 - | Theottie vaive fully closed ' . 340-6,300 -
. VC-E2 - o - R o 3,100-7,200 . A
THA-E2 - |inmakeairtemp. 20°C (68°F) B - .. 2,000-3,000
THW-E2 Coolanttemp.80°C(176°F) . . | ~  200-400
G1,G2~G-- - ' |Cold(-10°C(14°F)t050°C (122°F)) - _ _ 125200
G1,G2-G- . |Hot(50°C(122°F) 15 100°C (212°F)) . 160-250
NE -G~ | Cold(-10"C (14'F) t0 50°C (122°F)) | ST 125-200
... NE-G- . |Hot(50°C(122°F)t0 100°C (212°F)) o  160-250
&  RSC-+B . |Cod¢10C (14*Fr080°C (122°F)) . - S 17-245
o " RSC-+B : - - [Hot(50°C(122°Fw100°C(@12°F) - | 215-285
RSO-+B ". [Cold(~10°C (14°F1050°C (122°F)) . . 17-245
RSO—+B . |HotB0°C(122°F10100°C(212°F)) - - | - . = 215-285
HT - +B ' NE - . ' . N1-16
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_ELECTRONICFUEL INJECTION —  FUEL CUT RPM

FUEL CUT RPM
INSPECTION

WARM UP ENGINE

Allow the engine to warm up to normal operating tempera-
fure.

CONNECT TACHOMETER TO ENGINE

(See EM section) :

INSPECT FUEL CUTOFF OPERATION

Increase the engine speed to at least 2,500 rpm.

Check for injector operating noise.

Check that when the throttle lever is released, injector op— '
eration noise stops. momentarily and then fesumes.
HINT: Measure with the A/C OFF.
Fuel retum speed:

,400 ™nm

 DISCONNECT TACHOMETER'
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_STARTING - STAH'I’INGSYSTEM

STARTING SYSTEM .
ON-VEHICLE INSPECTION
NOTICE: Before changing the starter, check the following
ltems again:

e  Connector connection
®  Accessory installation, e.g.: theft deterrent system
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STARTING - STARTER _ - =
'STARTER | kN
COMPONENTS "

Pl S i o = T A TS TR T R R T
: P R o T AU T ¥ 2 N, % T PO R B o
—— B —

4 Dust Protector

DISASSEMBLY
1. REMOVE MAGNETIC SWITCH _ L ¥R
- (a) Remove the nut, and disconnect the lead wire fron';, ;
' magnetic switch terminal. . - _
(b) . Loosen the 2 nuts holding the magnetic switch 10
starter housing. B
(c) Pull the magnetic switch and while lifting the front parf
the magnetic switch, release the plunger hook from #i
drive lever, then release the magnetic switch. e

2. REMOVE FIELD FRAME AND ARMATURE o
Remove the 2 through bolts, and pull out the field frame - § |
together with the armature. +
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STARTING — STARTER

3

(a)
(b)

REMOVE COMMUTATOR END FRAME

-Remove the 2 screws and commutator end frame, and

hold down the lead wire while releasmg the commutator
end frame.
NOTICE: To avoid interference between the brush holder

. and the dust protector pull the oommutator end frame away

at an angle.

REMOVE BRUSH HOLDER

Using a screwdriver, hold the spring back and dlsconnect
the brush holder.

Disconnect the 4 brushes, and remove the brush holder.

5. REMOVE ARMATURE FROM FIELD FRAME

7.

(a)

(b)
()

REMOVE 2 O-RINGS FROM FIELD FRAME .

REMOVE DRIVE LEVER AND STARTER CLUTCH

WITH SHOCK ABSORBER FROM STARTER
HOUSING

REMOVE PLANETARY GEARS

Remove these parts from the shock absorber
(1) Plate

(2) 3 planetary gears

(8) Plate washer

REMOVE STARTER CLUTCH

Using a screwdriver, tap in the stop collar towards the |

starter cluich.

Using a screwdriver, pry off the snap ring..

Remove the stop coilar and starter clutch from the plane-
tary shaft.
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STARTING - STARTER . ) _

10. REMOVE PLANETARY SHAFT AND INTERNAL

washer. _
(b) Remove the planetary shaft and plate washer.

INSPECTION

Armature Coil _

1. INSPECT COMMUTATOR FOR OPEN CIRCUIT
tween the segments of the commutator.

armature. -

2. INSPECT COMMUTATOR FOR GROUND

tween the commutator and armature coil core.
If there is continuity, replace the armature. '

Commutator | |

SURFACES

(No.400) or a lathe.
2. INSPECT COMMUTATOR CIRCLE RUNOUT
~ (a) Place the armature on V-blocks. :
(b) Using a dial gauge, measure the circle runout.
" Maximum circle runout: o
0.05 mm (0.0020 in.)

a lathe.

3. INSPECT COMMUTATOR DIAMETER _
Using vernier calipers, measure the commutator d
ter.

Standard diameter:
28.0 mm (1.10 in.)
Minimum diameter:

27.0 mm (1.06 in.)

(a) Using snap ring pliers, remove the snap ring and

Using an ohmmeter, check that there is continuity {#%§

1. INSPECT COMMUTATOR FOR DIRTY AND BU

If the surface is dirty or bumt, correct with sand

If the circle runout is greater than maximum, correct it ¢

1k

A o

b
i

If there is no continuity between any segment, replace i

s
iy

- o

iamer §

plate &

B ‘m;riii "

o A,j

e
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STARTING -~ STARTER

aved Part
B

York Side
Terminal. York Side

Terminal
Shaved Part

2

If the diameter i is less than minimum, replace the arma-
ture. ‘
INSPECT UNDERCUT DEPTH

Check that the undercut depth is clean and free of foreign
materials. Smooth out the edge.

‘Standard undercut depth:

0.6 mm (0.024 in.)
Minimum undercut depth:

0.2 mm (0.008 in.)
If the undercut depth is less than | mlmmum correct it \mth
a hacksaw blade.

Field Frame (Field Coil)

1.

INSPECT FIELD COIL FOR OPEN CIRCUIT
Using an ohmmeter, check that there is continuity be-
tween the lead wire and field coil brush lead.

~ I there is no continuity, replace the field frame.

: INSPECT FIELD COIL. GROUND

Using an chmmeter, check that there is no contmmty be-
tween the field coil end and field frame.

“If there is continuity, repair or replace the field frame.

Brushes

.

INSPECT BRUSH LENGTH
Using vernier calipers, measure the brush. Iength

_Standardlengﬂ!

14.0 mm (0.551 in. )

: Mimmum length:

(@)
(b)

90mm(0.354m)

Ifthe length s less than minimum, replace the brush (eld

frame. side) or brush holder, and dress with an emery
cloth.

IF NECESSARY, REPLACE BR_USHES

HINT: Only the 2 brushes of the positive (+) side (yoke

side) are exchangeable, negative (-) side brush must be

changed in the body with the brush holder.

Cut the brush lead wire at the terminal side.

Shave welded mark of the brush lead wire with sandpaper
etc., and correct the terminal to the specified.
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(d)

Brush Springs -

Brush Holder

~ Press the plate of the supply brush on the welded Sig

- Spring installed load:

. Minimum spring installed load:

'Using an ohmmeter, check that there is no oontlnuity

NOTICE: Part to be shaved is so narrow that you shoutﬂfil
take care not to harm the field coil.
Specified width: _

- 5.0 mm (0.197 in.)
Specified thickness: :

15-~1 7mm(0059 0067m)

a

the terminal lead wire.

sures wnh the sandpaper etc.
Specified width: 7.0 mm (0.276 in.)
Specified thickness: 3.3 mm (0.130 in.)
HINT: o o B
¢ Heat the soldered part well, and flow the soldEEEs
side the plate, take care not to flow it into the, HE
lead wire. '

® Take care not to flow the solder into the field,;

INSPECT BRUSH SPRING LOAD :
Take the pull scale reading the mstant the brush §
separates from the brush. ‘

13.7-17.6 N (1.4 - 1.8 kgf, 3.1 ~ 40lbf)
8.8 N'(0.9 kgf, 2.0 Ibf) _
If the installed load is not as specuﬁed replace thq
springs.

INSPECT BRUSH HOLDER INSULATION

tween the positive (+) and negative (-) brush holderé. i ‘
If there is contmuuty repair or replace the brush h
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rminal 50 ]
' Continui

Switch Body

\ Terminal 50

Clutch and Gears

1.

INSPECT GEAR TEETH

Check the gear teeth on the planetary gear, mtemal gear
and starter clutch for wear or damage.

If the gear is damaged, replace it. _

If the starter clutch teeth are damaged, replace the starter
clutch and also mspect the flywheel nng gear for wear or

damage..

INSPECT STARTER CLUTCH

Rotate the clutch pinion gear clockwise and check that it
turns freely. Try to rotate the clutch pinion gear counter-
clockwise and check that it locks.

If necessary, replace the starter clutch.

Magnetic Switch

1-

JINSPECT PLUNGER

Push'in the plunger and replace it.
Check that it returns quickly to its original position.

if necessary, replace the magnetlc swrtch

DO PULL-IN COIL OPEN CIRCUIT TEST

- Using an ohmmeter, check that there is continuity be-

tween terminals 50 and C.

If there is no contmunty, replace the magnetlc swntch

DO HOLD-IN COIL OPEN CIRCUIT TEST

- Using an ohmmeter, check that there is continuity be-

tween terminal 50 and the switch body. _
If there Is no continuity, replace the magnetlc switch.
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1.

(@

(b)

()

| @

(b)

()

Using SST and a press in a new center beanng to th
_position shown in the illustration.. :

Planetary Shaft and Center Bearing _,
INSPECT PLANET CARRIER SHAFT AND CENTER ;

BEARING

Using a micrometer, measure the outer diameter of the _
surface in contact with the center bearing of the planetary _

shatt.
Standard shaft diameter:
14.982 - 15.000 mm (0.5898 — 0.5906 in.)

Using a caliper gauge, measure-ihe inside diameter of th &k

center bearing.
Center bearing inside diameter:.
15.008 —~ 15.050 mm (0.5909 — 0 5925 in.)

é =3 s

Subtract the planetary shaft diameter from the beanng i ﬁ '

side diameter measurement.
Standard center bearmg oil clearance:
- 0.01 - 0.06 mm (0.0004 - 0.0024 in.)
Maximum center bearing oil clearance:
- 0.2 mm (0.008 in.)

i

If the clearance is greater than maximum, replaoe A '

planetary shaft and center bearing.

IF NECESSARY, REPLACE CENTER BEARING R
Using SST and press, press out the center bearing. ¥
SST 09221—25026 (09221—00090) ’

SST09221-25026 (09221-00071)

Align the hollow of the internal gear with the protrusion
side the shock absorber, and remove the internal gesd

g

b :
"

]

4

(1
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REASSEM BLY
'HINT: Use high temperature-resistant grease to Iubncate
the bearings and sliding parts when assembling the start-
er.

1. INSTALL INTERNAL GEAR AND PI..ANEI‘ARY
SHAFT

(@) Apply grease to the internal gear touching the sock ab-
sorber and planetary gears.

(b) Align the hollow of the internal gear with the protruslon in-
- side the shock absorber.,
(c) Insert and turn the internal gear so that rt interlocks wrth
the shock absorber,

(d) Apply turbine oil with additives to the center bearing.

(e) Apply grease to the plate washer, and install it to the plan-
- etary shaft.
(0 Install the planetary shaft to the shock absorber :

(@) Using snap ring pliers, install the plate washer and snap
. ring. o o )

‘2. INSTALL STARTER CLUTCH
(2) Apply grease to the bushing and spline of the starter
clutch and stop collar.
(b) Place the starter clutch and stop collar on the planetary
shaft.
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:

©
(d)

(€)

(a)
(b)

()

(®)

' ©

(d)

.of the planetary shaft.

" INSTALL DRIVE LEVER AND STARTER cr.umtg

———

Apply grease to the snap ring, and rnstall it to the plane. F
tary shaft groove.
Using a vise, compress the snap ring.

Hold the starter cluich, tap the planetary shaft and msctﬂ '
the stop collar onto the snap ring with a plastic—fa 3
hammer

INSTALL PLANETARY GEARS - R
Apply grease to the planetary gears and flange pm parﬁ
Install the plate washer and 3 planetary gears. :3'-‘ '
Align the cutout of the plate with the protrusron inside tltﬁ
shock absorber and install the plate -

e

e
i

WITH SHOCK ABSORBER

Apply turbine ml wrth addmves to the beanng of the st:
housing. :

- ~ R e ‘-
PR T BT S NN S NP R

Apply grease to the drive Iever touchrng the starter i (
part of the drive lever. '
install the drive lever to the starter clutch

Align the protrusion of the shock absorber with the cutot © |

of the starter housing and install them.

R e L T N
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5.
6.
7.
(@)
(b)

8.
(a)

'INST. ALL 2 NEW O-RINGS TO FIELD FFlAME

PLACE ARMATURE INTO FIELD FRAME
INSTALL BRUSH HOLDER .
Place the brush holder in position on the armature.

‘Using a screwdriver, hold the brush spring back, and csn;

nect the brush-into the brush holder.

Connect the 4 brushes. : o '
HINT: Check that positive (+) lead wires are not grounded.
INSTALL COMMUTATOR END FRAME

Apply turbine oil with additives to the beanng of the end

- frame.

(b)

@
| @

10.
(a)

b)
©
«

TEST

NOTICE: These tests must be done withln 3 to5 seconds .

(@)

| o

Install the end frame Wlth the 2 screws.

Torque: 1.5 N-m (15 kgf-cm, 13 in..Ibf) _

NOTICE: To avoid interference between the brush.holder
and the dust protector pull the commutator end frame away
at an angle.

INSTALL FIELD FRAME AND ARMATURE

ASSEMBLY

Align the cutout of the field frame with the protrusuon ofthe
shock absorber. -

Install the field frame and armature assembly with the 2.
through bolts.

Torque 5.9 N-m (60 kgf -om, 52 in.. Ibf)

INSTALL MAGNETICS SWIT! CH

Install the plunger cover to the magnetic switch.
Hang the plunger of the rnagnetlc swrtch tothe dnve lever -
from the upper side. ' ,

_Install the magnetic switch with the 2 nuts

Torque: 8.3 N-m (85 kgf- -em, 73 in..Ibf) .

.Connect the lead wire to the termmal and mstall the nut.

Torque: 9.8 N-m (100 kgf-cm, 87 in.-Ibf).

STORC-0F

to avoid burning out the coil. -

DO PULL-IN TEST

Disconnect the field coil lead from termmal 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 mag-
netic switch. :
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p2g17 ]

2.

@)

(b)

(@)

(b)
(c)

. minal C. : %
{

INSPECT CLUTCH PINION GEAR CLEARANCE

DO HOLD-IN TEST - 1
With the battery connected as above and with the Clutch &
pinion gear out disconnect the negative (-) lead from ter. ? -

- 1

Check that the _dutch pinion gear rémains-_out.
If the clutch pinion gear retums inward, replace the mag- §
netic switch. - 4

INSPECT CLUTCH PINION GEAR RETURN .
Disconnect the negative (~) lead from the switch
Check that the clutch pinion gear returns inward.
If the clutch pinion gear does not retum, replace the
netic switch. : -

Connect the battery to the magnetic switch as sho g :

Move the pinion gear toward the. armature to ren
slack and measure-the clearance between the pi
gear end and stop collar. '
Standard clearance:

~ 1-5mm (0.04-0.20 In.)

DO NO-LOAD PERFORMANCE TEST
Connect the field coil lead to terminal C.
Make sure the lead is not grounded. . G
Connect the battery and ammeter to the starter as showrl. §
Check that the starter rotates smoothly and steadily with §
the clutch pinion gear moving out. o )
Check that the ammeter reads the specified current.
Specified current:
At115V: Less than 90 A
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STARTER RELAY

2.
@

()

(a)
(b)

AI

ST

REMOVE STARTER RELAY (Marking: ”ST”)
INSPECT RELAY CONTINUITY :
Using an ohmmeter, check that there is continuity be-
tween terminals 1 and 2.

If there is no continuity, replace the relay

Check that there isno contrnurty between terminals 3 and
5.

If there is oontlnulty, replace the relay.

INSPECT RELAY OPERATION

Apply battery voltage across terminals 1 and 2,

Using an ohmmeter, check that there is contmurty be-

- tween terminals 3 and 5.

If there is no continuity, replace the relay
REINSTALL STARTER RELAY
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