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CYLINDER BLOCK CON-RODS
DESCRIPTION IN. MM
Cylinder bore diameter . .. .. ... . ... ...... 3.3070 to 3.3090 B4.000 to 84.0560

Cylinder bores are graded into classes
with 0,0004 in {0.01 mm) progression.

Auxiliary shaft bushing seats, diameters:
— beltend

2.0126 t0 2.0138
1.6547 to 1.6559

51120 t0 51.150
42.030 to 42.060

Crankshaft bearing saddle bore diameter

2.2329 to0 2.2334

56.717 t0 66.730

Length of rear main bearing bore between
thrust ring seats

0.9095 to0 0.9134

23.100 o 23.200

Big-end bore diameter

2121910 2.1225

53.897 10 53.913

Ky

£
<

Small-end bore diameter

0.9424 10 0.9438

23.839 t0 23.972

Smali-end bushing 0.D.

0.9455 1o 0.9465

24.016 to 24.041

Smali-end bushing 1.D., Class 1 0.86627 to 0.8664 22.004 to 22.007
fitted and finish reamed . . ... ... .. ... Class 2 0.8664 to 0.8665 22.007 to 22.010
Thickness of standard big-end
bearings (2000eng.)......... ... .. ... ... ... 0.0603 to 0.0605 1.56338 to 1.637
Thickness of standard big-end Class A (*) .0599 to .0600 1.521t0 1,525
bearings {1800 eng.). ... ... ... Class B {**) .0600 to .0602 1.525 to 1.629
Range of undersize big-end bearings for
SBIVICE © oo i vt 0.010-0.020-0.030- 0.254-0.508-0.762-
0.040 1.016
Small-end bushing fiz: interference .. ... ... ... .. 0.0017 to 0.0040 0.044 tc 0.102
Piston pin-smali-end bushing fit:
—clearance . ... ... 0.G004 to 0.0006 0.010 tc 0.016
Big-end bearings:
— fitclearance (2000eng) .. ... ... ... .. ... .. 0.0008 to 0.0025 0.021 to 0.065
Big-end bearings: Class A .0018 to .00 .045 t0 .079
— fit clearance {(1800eng.) ........... Class B .0019 to .0032 .047 10 .081
Maximum misalignment between C/Ls of
connecting rod smail-end and big-end:
— measured at 4.32 in (125 mm) from the
shank ... L 0.0031 0.08

{*] Color<oded with red paint.
{**} Coloroded with biue paint.
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PISTON-PINS-RINGS

O

DESCRIPTION

IN.

MM

Class A 3.3051 to 3.30b5 83.950 to 83.960
Diameter of standard pistons,
measured at right angles to Class C 3.3059 10 3.3063 83.970 10 83.980
C/L of piston ring at 1.181
in (30 mm) from piston skirt
edge . . e ClassE  3.3066 to 3.3070 83.990 to 84.000
Oversize pistON range . ........ouvnn .- 0.0079-0.0157-0.0236 0.2.0.4-0.6
Piston boss bore diam. { Class 1 0.8660 to 0.8661 21.996 10 21.999
Class 2 0.8661 to 0.8662 21.999 10 22.002

Piston ring groove width

Center groove

{ Top groove
Bottom groove

0.0604 to 0.0612
0.0798 to 0.0806
0.1561 to 0.1569

1.535 to 1.555
2.030 to 2.050
3.967 to 3.987 g\

— third oil ring: fit clearance . ..

_;3‘

Standard piston pin diam ........ TR { Class 1 0.8658 to 0.8659 21.991 t0 21.994

Class 2 0.8659 to 0.8660 21.994 10 21.997
Quersize piston pin ... . .. it 6.0079 0.2 i
Piston ring thickness: : :
— firstcompression ring - .. ... ... ... 0.0582 to 0.0587 1.478 10 1.490
—secondoilring .. ... ... i 0.0779 to 0.0787 1.980 to 2.000
— third oil ring with cilways and expander . .. .. .. 0.1544 t0 0.1549 3.925 to 3.937
{*] Piston fit in bore (measured at right

angles to pin}:

—fitclearance . ... ...l 0.0016 to 0.0024 0.040 10 4.060
Piston pin in boss: fitclearance . .............. 0.0001 to 0.0003 0.002 to 0.008
Piston ring side clearance: %
— first compression ring: fit clearance ....... ... 0.0018 to 0.0030 0,045 t0 0.077 . :
— second oil ring: fitclearance ................ 0.0011 to 0.0027 0.030 t0 0.070 E; o

0.0011 to 0.0024

0.030 t0 0.062

Piston ring end gap in bore:

T R e N N L
i
I

- first compression ring: fit clearance .......... 0.0118 10 0.0177 0.30 10 0.45
—second oil ring: fitclearance ... ...... ... .... 0.0118 to 0.0177 0.30tc 0.35
— third oil ring: fitclearance . ....... ... . ..., 0.0098 to C.0157 0.25 10 0.40
Oversize piston ring range:

—compression and oil rings ..., .............. 00078-00157-0.0236 0.2-0.4-06

(*) Measured at 1.876 in. {(47.65 mm) from piston head.
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CRANKSHAFT AND MAIN BEARINGS
DESCRIPTION IN. MM

Main bearing journal standard diam. .. .......... 2.0860 to 2.0868 52.985 t0 53.005
Main bearingsaddle bore . ................... 2.2329 10 2.2334 B6.717 to 56.730
Standard main bearing insert thickness {Class 1 0.722t00.724 1.834 t0 1.840

(2000eng.) . ... .. L, Class 2 0.724100.7286 1.839 to 1.845 A
Standard main bearing insert thickness : a

FIBRD BRG] o« onsvnsne poomon s 55 55 5558 oo 0718 to .0721 1.825 to 1.831 | ‘
Main bearing inserts for service . ... ... ... ... .. 0.01-0.02-0.03-0.04  0.254-0.508-0.762-1.016
Crankoin standard di Class A 1.9997 to 2.0001 50.792 to 50.802

SEBSRCREEE S e ek e i e e ClassB  1.9993 to 1.9997 50.782 to 50.792 ;_
Main bearing-to-journal fit; ;
— fit clearance {(2000eng.} . ... ... ... .. ..... 0.0012 t0 0.0030 0.032t0 0.077
Main bearing-to-journal fit: '
— fit clearance (1800eng.) .. ... ... ... .. ..... .0020 to .0037 .050 to .095 —
Length of rear main bearing journal,

shoulder-to-shoulder ............ .. ... B 1.1014 to 1.1034 27.975 10 28.025
Width of rear main bearing seat, between

thrustringseats . ... ... ... ., 0.9095t0 0.9134 23.100 t0 23.200
Rear main bearing seat thrust ring

thickness .. .. ... 0.0909 to 0.0929 2.31010 2.360
Oversize thrust ring thickness .. ............... 0.00959 10 0.0979 2.437 to 2.487
Crankshaft end clearance, thrust rings

instalied:

—fitctearance .. ... L 0.0021 to 0.G120 0.055 to 0.305 !

Maximum misalignment of main bearing journals '

{total indicator reading) {2000eng.) ....... ... 0.0011 0.03
Maximum misalignment of main bearing journals

{total indicator reading) {1800 eng.) . ...... ... 0008 0.02
Maximum misalignmeant of crankpins to main

bearing journais .. ... ... . L 0.013 0.35
Maximum out-of-round of crankpins and main

bearing journals, after grinding . .......... ... 0.0002 0.005 :
Maximum taper of cranlf'pims and main

bearing journals, after grinding ...... ... . .. 0.0002 0.005

Squareness of flywheel resting face to
crankshaft centerline:
~— max. out-of-true with dial indicator set
taterally some 1.3 in (33 mm} apart
from crankshaft rotationaxis ............. . 0.0010 0.025
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Flywheel:
— paraliel relationship of driven plate

resting face to crankshaft flange

mounting face: max. out-of-true . ......... ...
— squareness of above faces to rotation

axis: max. out-of-true ... Lo

Q.10

0.10

O

£
L

:
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CYLINDER HEAD

DESCRIPTION

IN.

MM

Valve guide seat bore (2000 eng.}

0.5492 to0 0.5502

13.950 t0 13.977

Vaive guide seat bore {1800 eng.)

5886 to 5896

14.950 t0 14.977

Valve guide 0.D., standard {2000 eng.}

05527 t0 0.5534

14.040 to 14.058

Valve guide 0.D., standard {1800 eng.)

.5805 to 5912

14.998 t0 15.016

Valve guide oversize on O.D., 0.0019-0.0038- 0.05-0.10-
forservice (2000eng.) ... ... ... ... ... ... .. .. 0.0098-0.0177 0.25-0.45
Valve guide oversize on 0.D.,
forservice (1800eng) ... ... ... ... .. . ... .. 0079 2

Fit between valve guide and bore in head:

interference (2000 eng.)

0.0024 10 0.0042

0.0683 tc 0.108

fit between valve guide and bore in head;

interference (1800 eng.)

0008 to 0026

021 to .066

Inside diameter of valve guides, fitted
in cylinder head

0.3158 10 0.3165

8.022 to 8.040

Valve stem diameter

0.3139 t0 0.3146

7.974 10 7.992

Fit between valve stem and guide:

= fRECIRBERMEN, « ¢ cesmrminn 5225 25 % 8 98 4 HEHT s o 0.0012 o0 0.0026 0.030 to 0.066
Valve seat angle in cylinder head. . ... ........... 45° + §°
Valvefaceangle . ... ... .. ... ... ... .. .. .... 45° 30" £ 5

, ; intake 1.6377 to 1.6535 41.60 10 42.00
VRWE Ress dianetdt2000:8ngih . oo s n. exhaust  1.4114 to 1.4350 35.85 10 36.45
. intake 1.661410 1.6772 42.20 to 42.60
Valve head diameter (1800 eng.). ... .. exhaust  1.4115 to 1.4350 35.85 10 36 45
Max. eccentricity of valve head in one
complete turn guided by stemn, with
indicator set on center of contact face. ... ... ... (.0012 0.03
Width of valve seat in cylinder head
(contact face), abt ... ... .. ... L. 0.07¢ 2
fnside diameter of valve seats intake 1.4b66 to 1.4645 37.00t0 37.20
in cylinder head (2000 eng.) ......... exhaust 1.2755 to 1.2834 32.40 10 32.60
Inside diameter of valve seats intake 1.4134 t0 1.4213 35.901t0 36,10
incylinder head (1800 eng.) ... ...... exhaust 1.2756 10 1.283% 32.40 10 32.60

Lift on valve C/L {without play)

0.3765

9.564

Diameter of tappet bores in head

1.4567 10 14576

37.000 to 37.025

Qutside diameter of tappets

1.4557 t¢'1.4585

36.975 to 36.995

Fit clearance belween tappets and bores in head. . ..

0.0002 1o 0.0020

0.005 10 0.050

Thickness of tappet cap plates: basic dimension .. . .

0.1575 + 0.0004

41 0.01

Tappet caps are supplied {or service in the following thick nesses:
1280, 1299, 1339, 1378, 1417, 1457, 1496, 1535, 1575, .1614, .1654, (1683, 1732, 1772,

A811,.1850 in,

(3.25, 3.30, 3.40, 3,50, 3.60, 3.70, 3.80, 3.90, 4.00, 4.10, 4.20, 4.30, 4.40, 4.50, 4.60, 4.70 mm)
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VALVE SPRINGS

DESCRIPTION

"INNER SPRING

QUTER SPRING

Spring height under a load of 85.5 Ibs.
1089 KA} e v v s et a e R s R R BN A

1.417 in (36 mm)

Spring height under a load of 32.7 Ibs.
{(149kg) ..o o

1.220 in {31 mm]}

Minimum permissible load referred to the
aboveheights.. ... ... ... ... .. .. ...

32 Ibs. {14.5 kg)

79.4 Ibs. (36 kg

VALVE MECHANISM

DESCRIPTION IN. MM
Diameter of camshaft journa! bores in head: .
—front ... ....... e 1.1814 to 1.1824 30.009 10 30.034
—middle ... . 1.8031 to 1.8042 45.800 to 45.825
—TBAT e e 1.8189t0 1.8198 46.200 10 46,225

L1 1 T T

1.1788 10 1.1795
1.8013 to 1.8020
1.81711t0 1.8178

29.944 to 29.960
45,755 to 45.771
46.155 to 46.171

Camshaft journal to bore fit:

— fit clearance
rear

front
middle

0.0019 to 0.0035
0.0011 t0 0.0027
0.6011 to 0.0027

0.049 to 0.080
0.029 10 0.070
0.019t0 0.070

AUXILIARY DRIVE SHAFT

Diameter of bushing bores in crankcase:
—fromt ...

2.0126 to 2.0138
1.6547 to 1.6559

51.120 to 51.150
42.G30 to 42.060

Inside diameter of bushings finished
in bores:
i) &1 S R T LT L

1.8930 1o 1.8938
1.5354 t0 1.6362

48,084 to 48.104
38.000 t0 39.020

— front

1.8903 to 1.8913
1.6326 to 1.5336

48.013 t0 48.038
38.929 to 38.954

Fit between bushings and bores in crankcase:
interference fit

0.00314 10 0.0035

0.08 to 0.751

Fit between bushings and shaft journats:
{ front

— fit clearance 1 cear

0.0018 to 0.0G36
0.0018 to 0.0036

0.045 10 C.OMN
0.0446 to 0.097

O

LGN

g

5
E
d
H
.-3:
2
a
3.

g
g
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CARBURETORS
Position
Venturi | Main | Idle |Emulsion] Air Pump { Needle | Float Primary
Type, Diameter| Jet | Jet Tube {Corrector; Jet Valve | Level | Throttle on
Year Weber MM MM [ MM MM Jet MM VM MM MM Full Choke MM
32ADFA 2/100 ‘ 1.85
. 148 State) *23 |1.26(050] F74 | 1.70
75-76 . : ' 050 | 1.75 1.05/1.15
32ADFA 5/100 25 1140060 F74 1.80 6.5
{Calif.) 1.70
32ADFA 12/100 1.85
{49 State) * 1.70 xxx |
77 2311251050 £73 050 | 1.75 1.05/1.16
32ADFA 15/101 25 1140|060 F7 1.75 6.5
(Calif.) 1.20
32ADFA 11/100 1.85
(49 State) *23 (1.25|050] F73 | 1.70 i
78 e ' ' 0.50 | 1.75 1.05/1.10
32ADFA 14/101 25 1140060 F7 1.75 6.5
(Calif.) 1.70
28/32ADHA 3/179
1.00/1.1
(49 State — 5/T} *22 (120|055 F84 050 | 175 | 00/1.10
28/32ADHA 4/179) **24 115|060 F7 ’ ’ 6.5 05/1.15
L |49 State ~ ATT) 1.05/1.
28/32ADHA 7/179 1.70 1.0011.10
(Calif — $/T) *22 11.20{055| F8a | 1.70
x 050 | 1.75
28/32ADHA 8/179| "724 111510680 F7 | 465 L I
(Calif — A/T) 1.70 G
28/32ADHA 7/180{ *22 |1.20|055| F84 | 1.70 * 4
o 1St Trans) **24 |115|060| F7 | 170 | 080 | 175 1 oo 1.00/1.10
28/32ADHA 8/180 *22 11.20]055| E84 | 165
(e, Thans) 24 1115]060| F7 | 170 | 950 | 175 | g | 1.00/1.10

*Primary Throat
**Secondary Throat
***Tolerance + T MM

80
and
on

BOSCH LJETRONIC FUEL INJECTION
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LUBRICATION

gear type

by auxiliary shaft

built in oil pump

Clearance between gears upper end
and pump cover mating face. .. ... .. ... L

0.0010 to 0.0051 in, (0.026 to 0.131 mm)

Clearance between gears and pump
housing inside wall

0.0043 to 0.0071 in. (0,110 to 0.180 mm)

Fit between drive spindle guide
bushing and bore in crankcase

interference at all times
{0.0010 to 0.0027 in. [0.025 10 0.070 mm])

Clearance between drive spindle and f{p;
bushing press fitted in crankcase .. .. ......... .0C12 to 0.0026 in. {0.032 to 0.067 mm} .
Clearance between drive gear spindle
andbore inpump body ... ... . L 0.0006 to 0.0021 in. (0.016 to 0.055 mm)
Clearance between pin and drivengear ........... 0.0007 to 0.0022 in. {0.017 to 0.057 mm)
Lash between matchedgears .. ... ... ....... .. 0.006 in. (0.15 mm)
Lash between drive spindie gear and
auxiliary shaftgear . ... . ... . .. ... .. 0.0023 in. (0.06 mm)]
Full-flow oil filter with by-passvalve ... ....... .. cartridge type
Low ol pressure indicator sendingunit . ......... electric tell-tale
Lubrication pressure at 212°F
8] ) S e N T T T T R LT TS 501to 71 psi (3.5 to 5.0 Kg/sq. cm)
OIL PRESSURE RELIEF VALVE SPRING =

Length of seated spring under a load
of 13.67 + 055 Ibs,
{6.2 £ .25 kg)

0.886 in. {22.5 mm)

Minimum permissible load referred to
length of seated spring

12.78 ibs. (5.8 kg)

COOLING SYSTEM

Water cireulation cooling systerm:

— Water DUMP .
—Water pumpdrive ... ...
— Radiatorcoolingfan ... ... .. ... L.

centrifugal vane type
by belt
four bladed fan driven by electric motor
controlled by thermal switch

Radiater fan thermal switch:
—CUTS N BT .
—cuts out at .

194 to 201°F. (90° 10 94°C)
185° to 192°F. (85" 10 89°C]

1L AR LA

TR TS, U ST SR b T R SO
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Thermostat;
—beginsopeningat ........... ... . ... 172° to 180°F {78° to B2°C)
— opening at 198°F {92°C), .
equaltoormorethan...................... 0.29in. (7.5 mm)
Fit clearance between impeller vanes
andpumpbody ....... ... .. ... .. ... 0.04 in. (1 mm)
Radiator cap valve opening pressure .. ........... 11.4 p.s.i. (0.8 Kg/sq. cm)
Water temperature indicator . . ................. electrical gauge
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TORQUE SPECIFICATIONS

THREAD TORGEE
DESCRIPTION {(METRIC) MATERIAL N'm FT.LB. Kgm
Bolt, center main bearingcap ... ... M12 x 1.25 R100 113 83 115
Bolt, front main bearingcap....... M10 x 1.25 R100 80 59 8.2
Bolt, self-locking, main bearingcap.. M12 x 1.25 R100 113 83 1156 :
Bolt, engine breather mounting. . . .. M8 R80 Znt 24 17 23 ) -
Bolt, cylinder head hold-down . . . .. M10 x 1.25 R100 83 61 85
Bolt, cylinder head extensions ... .. M8 8.8 Znt/Deidr 22 14 2
. Bolt, cylinder head extensions .. ... M8 8.8 Znt/Deidr 22 14 2
i we R s w2
Bolt, intake manifold ... ... .. ... M8 8.8 Cdt/Deidr % 18 25 = |
i
o i 8 (StuRdsgSZOntht) > R0 i ,,,,,,
RGO - BON
Nut, connecting rod bolt. . ... ... .| M10 x 1 e - 75 54 75
(Bolt 12 R}
38 Cd-4Rct-BON
or
Bolt, flywheel-to-crankshaft . .. .. .. M12 x 1.2b 40Ni-Cr-Mo- 145 106 145
Trf-Ret
120-135 Kg/mm?
Nut, belt tensioner . ............. M10 x 1.25 (Si‘fdoéngo) 44 33 45
Bolt, camshaft sprocket ... ... .. .. Mt2 x 1.25 ' 12.9 118 87 12 ;
Bolt, oif pump body and scoop . . | .. M8 8.8 22 14 i‘_”
Bolt, oil fifter .. ................ M10 x 1.25 8.8 Znt/Deidr 51 36 5 '
R50 Znt
Nut, alternator, and water pump. . . . M20x 1.5 Waxed or Oiled 245 181 25
{Shaft 40 Cr-Mo-4 BON)
Bolt, oil filter support............ M10 x 1.25 8.8 Znt/Deidr 51 38 3]
Bolt, water pump pulley ... ... .. .. M8 x 1.25 8.8 Znt/Deidr 24 17 2.3
Nut, alternator to crankcase .. . ..., M12x 1.25 (Bolt ggozi?/tDeidr) 59 B 7
59:dgf:;:gr”UU;F,)::’IEET;KE”., ....... 0% .29 {Bolt QSOZi?/tDeidr} 43 32 a4
Bolt, aiternator upper bracket. . .. .. M1Gx 1.26 8.8 Znt/Ec 71 52 7.2
Union, diverter valve vacuum port .. M10 x 1.5 taper RHOTRF Znt 13 11 1.5
Nut, air pump bracket. . . ........ M10 x 1.25 ol 25 18 25

{Stud REBO Zn1)
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TORQUE SPECIFICATIONS
THREAD FOROUE
DESCRIPTION {METRIC) MATERIAL N-m FT.LB. Kgm
: R50 Znt '
Nut, air pump support stud...... .. Mi0x 1.2 (Bolt B8O Znt) 51 36 5
. RBO Znt
Nut, air pump support ........... M8 (Bolt R8O Znt) 28 20 28
Boit, air pump bracket ..... ..., .. M10 x 1.25 R8O Edt b2 38 83
Bolt, airpump pulley ............ 20 UNC - 2A R50 Znt 6 4 0.6 .
Plug, EGR pipe fitting. . ....... ... M16x 1.5 R50 Znt 54 40 65 i
Switch, oil pressure . .. ... ..., ... M14x 15 Steel COT or Znt 31 24 33 I
Switch, water temperature .. ... .., M16 x 1.5 taper Brass 49 36 5
Spark plugs . . ............. ... .. M14x1.25 - 37 27 38
**Components with new coating Znt/EC
Warning! — Znt/EC coating involves a variation in the

tightening tarque reference, Components coated with Znt/EC are olive green colored, and
torgue figures are as follows:

Bolt, air pump bracket ... ...... .. M10x 1.2 8.8 Znt/EC M52 7.2

T TR P e
|
!
|

WITH TURBOCHARGING

T

| TORQUE

DESCRIPTION FT. LB,
Turbocharger to exhaust manifold bolts .. ............ .. 20
Exhaust manifoldnuts ..., . ... ... .. ... 22 :
Outiet elbow to turbocharger bolts. .. ... ........ .. .. . 22
Gutlet elbow to exhaust pipe nuts ... ....... . ... ..., .. 22
Turbocharger support bracket to cylinder block bolts . . . . | 22 E
Outlet elbow support bracket to eylinder block nuts . . . . . . 30 4
Plenum support bracket to plenum bolt . ... .. ... ... ... 12 ?
Spark plugs .. ... o e 14 ;
LAMBOE SENSOF © & .« 50w 5050 5% 4 v s e s morerse o n e 30

........................ 22
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Engine Assembly
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ENGINE
REMOVAL AND INSTALLATION

Disconnect battery ground cable located in trunk. Loosen fuel
tank filler cap to release any fuel pressure.

Remove hood {refer to Body Section). Remove four screws to
remove hood spring.

Drain radiator thru plug on lower left side of radiator. Drain
engine coolant thru plug in lower right side of black,

The follewing procedures refer to carburetored engines:
Remove three nuts (1) holding air cleaner top cover [2).
Remove zll air and vacuum lines tg air cleaner.

Remove four nuts holding air cleaner to carburetor. Lift air
cleaner up high enough to discannect lines underneath. Remove
air cleaner assembly {3) and all attached lines.

1. Nut 2. Air cleaner top cover 3. Air cleaner assermbly

On feft side of engine, mark to identify, then disconnect fuel
infet line (1), fuel return line {2), fusl vapor line {3}, EGR line
(4), power brake vacuum fine (5], vapor canister vacuum line
(6], gulp vaive vacuum lines {7) and carburetor electrical con-
nector to solencid (8],

Disconnect throttle rad (9} at linkage {10} on top of engine.

Remove two nuts attaching linkage to camshaft cover, and tay
linkage to one side.

Mark to identify, then disconnect two water temperature
switches electrical conpestars from tap of cylinder head.

Discannect vacuum line from intake manifold 1o autamatic
transmission, if equipped with automatic transmission,

Disconnect electricel leads at alternator and starter Disconnect
ail pressure switch electrical connectar at ail filter

B Poweer brioke vacuurs lin

5

Yahar canister vaguurn e
0 salenod 9 Throttle rod

empEraturg segtch

ToFustielet tine 2 Fuelreturn ling 3 Fusl vapor ine 4. ESH s
T

valve vacuur lines B
10 Throttle hnkaoe 19

3
il

oo R EC I e

RESTINTIN
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On right side of engine, loosen clamps (1) and disconnect two
heater core hoses at firewall.

Cn vehicles with automatic transmission, disconnect dipstick
tube from right cam housing.

Disconnect distributor white lead wire (2) connector at elec-
tronic control module mounted on right fender shield.

Disconnect coil high tension fead (3) at distributor,

Disconnect module ground wire from rear of right cam hous-
ing (4],

1.Clamp 2. Distributor lead wire 3. High tension lead 4. Right
cam housing

The following procedures refer to fuel injected engines:

Remove air intake line {1) by loosening three clamps (2},

1. Airintake line 2, Clamp

Disconnect electrical connector {1} from air flow sensor (2).
Release four catches (3) holding air filter cover to housing (4},
and remove filter element (5).

Remaove housing by removing three nuts and washers,

i. Electrical connector 2, Air flow sensor 3. Catch 4. Air filter
housing &, Filter element
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Loosen clamps to remove power brake vacuum line {1} and
vapor canister vacuum line (2) from intake manifold fittings.
Disconnect vacuum line to automatic transmission, if so
equippad.

Remove belts and clamps (3 securing wire harness (4) to in-
take manifeld. Disconnect all electrical connectors coming out
of harness (pull connectars straight out).

1. Power brake vacuum line 2. Vapar canister vacuum line 3. Clamp
4. Electrical harness

Rotste throttle lever (1) and remove throttie cable {2}).

CAUTION: Note for reassembly that both adjustment nuts {3)
are on the left side of meount (4} To assemble
otherwise will result in erratic throttle operation.

1. Thrattle lever 2. Throttle cable 3. Adjustment nuts 4, Throttle
cable mount

Before disconnecting fuel lines to engine, fuei pressure must
first be released.

Remoave fuel tank filler cap.

Remove vacuum hose (1} from fus| pressure regulator (7).

Using ahand vacuum pump (3) apply about 25 inches of vacuum
to pressure requlator as shown. Fusl system pressure will then
be refeased into fuel tank.

1. Vacuum hase 2. Fuel pressure regulator 3. Hand vacium pamp
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WARNING: Take all necessary precautions to prevent a fire
when fuel lines are opened.

CAUTION: The fuel injection system is highly susceptible to
contamination, Make sure area is clean whenever
lines are apened, and that dirt does not enter
system.

Disconnect fuel return hose (1) from regulator {2}, Discannect
fuel supply fiex line fitting (3} from metal line (4} near left
fender shield.

1. Fuel return hose 2. Fuel pressure regqulator 3. Fuel supply line
4, Metal fuel supply line frem pump

Disconnect crankcase breather hose {1}, Disconnect starter (2}
and alternator {3) electrical leads.

Disconnect oil pressure electrical connector at oil fitter,

Mark to identify, then disconnect two water temperature
switches electrical connectors from top of cylinder head.

1. Crankcase breather hose 2, Starter 3. Alternator 4. Fuel supply
fine 5. Fuel pressure regulator

On right side of engine, ioosen clamps and disconnect two
heater core hoses at firewall.

On vehicles with automatic transmission, disconnect dipstick
tube from cam housing.

Remove plastic nut {1) and clamp holding wire harness.
Disconnect Lamhaoa sensor connector (21

Disconnect  distributor white lead wire (31 connectar st
tlectronic control module.

Disconnect coil high tension lead at distributor.

Disconnect enging dround wire from rear of right cam housing.

1. Plastic nut - 2, Lambda sensor connector 3. Distributar lead wirs
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If engine is equipped with 2 turbocharger, disconnect the fol-
lowing in addition to most items covered under fuel injected
engines.

On left side of enigne disconnect vacuum lines (1) to turbo
pressure switches {2}

1. Vacuum line 2. Turbo pressure switch
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The faliowing procedures refer to all engines:

Remove radiator (refer to Cooling in this section).

S THTRRE EAN T,

Remove controlied bypass thermostat {1} and attached hoses
(2} by loosening clamps.

If wvehicle is eqguipped with windshield washer container
mounted on left fender well, disconnect electrical connector
and fluid line at container, then remove two nuts securing it
to body and remove container.

1. Controlled bypass thermostat 2. Coolant hoses

T T
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Raise vehicle on lift.

On vehicles without turbocharger, bend locking tabs back and
remove nuts securing exhaust pipe 1o exhaust manifold.

Remove bolt (1) holding exhaust pipe (2} to bracket (3) a3
shown. Remove bolt (4] and nut (5] holding bracket to trans-

misston.
Pull exhaust pipe away ham exbaest maniiold
1 Bolr 2 Eshauspne S0 Hracker S0 Bnit 5 MNus
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On vehicles with turbocharger, remove 4 nuts {2} and allen
bolts (4} holding exhaust pipe (1) to exhaust elbow (3).

Remove boit holding exhaust pipe to bracket as shown in
figure. Remove bolt and nut holding bracket to transmission.

Pull exhaust pipe away from exhaust elbow.

1. Exhaust pipe 2. Nuts 3. Exhaust eilbow 4. Bolts

P
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Remave starter (refer to Electrical Section),

L T

Remove four bolts (7} helding flywheel inspection cover {6} to bellhousing (8).

If equipped with autematic transmission, remove three bolts (5} attaching flywheel (4} to torque converter {3). Engine must be
rotated to line bolts up with inspection cover opening.

After removing bolts, push converter free from crankshaft as far back as it will go.
CAUTION: During engine removal be sure converter stays on transmission and does not slide forward and fall off.

Using special tool A.55035 or U-joint socket with long extension, remave four bolts (2} attaching bellhousing (8} to engine.

t. Protection plate 2. Bolt 3. Torque converter 4. Flywheel 5. Boli 6. lnspection cover 7. Bolt 8. Beilhousing
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Remove two engine mount nuts thru openings in crossmember
(arrow).

:‘,-ma:\

Lower vehicle and position floor jack under transmission.

Attach engine lift sling {1]. Front lift bracket is attached to
engine. For rear attach point, head bolt must be removed and
lift bracket secured to it.

NOTE: To ease removal, provide slings of two differen: lengths
to give upward tilt to front of engine as shown.

Lift engine until mount bolts clear crossmember. Move engine
forward and up.

With manual transmission, ciutch has ta clear transmission main
shaft, and enging must be moved forward mare than with the
autematic transmission ({raising manual transmission slightly
with floor jack wil! aid in engine removall.

Installation is reverse of remaval, Bieed cooling system (refer
to Coaoling in this section).

t. Engine lift siing

8 [P,
i

DISASSEMBLY
Drain ail.
Remove two side mounts with rubber pads from erankcase,

Seribe index marks on clutch {2} and flywheel (1), Remave six
bolts 13) and washers holding cluteh to flywhsel. Remove
cluteh.

1. Flywheel 2 Clutch 3. Bals




Remove nut on alternator tensioner bolt {1) and mounting
bolt {3), then remove belt {4) and alternator (2},

Remove ane bolt to remove tensioner bracket {5},

1, Tensioner bolt 2, Alternator 3, Mounting boit 4. Belt
5. Tensioner bracket

On engines with air pump, remove hose from rear of air pump.

Remove air pump mounting bolt {5} and mounting bolt for
tensioner bracket (2).

Remove belt {3) and air pump (6) with attached tensioner
bracket (2}.

Remove two nuts to remove support bracket {4).

1, Tensioner nut 2, Tensioner bracket 3. Belt 4. Support bracket
5. Mounting bolt 6. Air pumn

Loosen clamp (B) and disconnect hose,

Remove two bolts (3} and washers, then remcve union (2],
gasket and attached hoses (8},

Remaove two belts {4} and two nuts {1 to remove timing belt
cover {B).

Remove three water pump pulley bolts (6) and remove water
pamp pulley (7).

1. Nut 2. Union 3. Bolt 4, Bolt &, Timing balt cover 6. Bolt
7. Fulley  B.Clamp 9. Hoses
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Manually turn engine untit holes in camshaft sprockets align
with timing pointers.

Block flywheel against turning.

Remove nut (4) holding crankshaft pulley (3}. Use 38 mm
socket, Remove pulley.

Remove four bolts (2, & and 8} and twe nuts {1 and 6} holding
lower sheet metal timing cover {7). Remove cover.

1.Nut 2. Bolt 3. Crankshaft pulley 4_Nut &, Bolt 6. Nut
7. Timing belt cover B, Bolt

Remove bracket boit for oil dipstick tube {1). Remove tube.

Remove spacer (3) from tensioner pulley stud. Loosen bolt (2)
for tensioner bracket. Pry pulley to release beit tension.
Retighten balt {2} to hald puliey in belt-slackened position.
Remove timing belt {4). Discard beit.

1. Oil dipstick tube 2. Boft 3. Spacer 4, Timing belt

Loosen bolt (7} for tensioner bracket (3} 1o relieve tension
from spring {2).

CAUTION: Spring is under high tension.
Remove spring from hole {1} in tensioner bracket.

Remove spring retaining bolt (41, Remove spring. Remove ten-
sioner bracket Lol Slide off tersionsr bracket with pulley
(10}

Remove bolt (B and washe: holding sprocket (B} on auxiliary
shaft. Hold sprocket with used timing belt. Remove sprockat.

Rermove four bolts (8) and washers holding water pump (9)
Remave pump and gasket.,

1. Hole 2. 5pcing 3. Tensioner bracket 4. Spring retaining bolt
0. 5procket 6, Bolt 7. Balt 9, Water pump 10, Pulley
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Remove top boit {1).

Remove intake manifold bolt (2} holding rear timing belt
cover {3} to manifold. Remove rear timing belt covers.

1.Balt 2. Intake marifold bolt {behind cover] 3, Rear timing belt
covers

Loosen clamp {3}, then disconnect water hose {4} from heater
tube (2).

Aemove nut halding clamp on heater tube (2) to exhaust
manifold.

Remove ter: cylinder head bolts {11 and washers, Remove
entire cylinder head assembly and gasket.

Disassemnble head as specified in section 101.01.

1. Baolt 2. Heater tube 3. Clamp 4, Water hose

Loosen clamps {8} on oil vapor hose {7}, then remove heose.

Rermove bolt {2} and washer retaining oil vapor separatar {1).
Remove separator,

Remove four oil filter support belts. Remove cil filter support
(6} and gasket.

Remove two fuel pump bolts {4} Remove fuel pump (3},
spacer (5} and two gaskets {carburetared engines).

1. Ol vapor separstor - 2, Bolu 3. Fuelpump 4. 8olt 5. Spacer
6. Ol filter support 7. Oil vapor hase 8. Clamp
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Remove three bolts, nut, and washers holding cover for auxil-
iary shaft. Remove cover and gasket, Remove nut, washer, and
clamp holding spacer for off pump gear {1} in crankcase,

Remove spacer and gasket. Rotate auxiliary shaft to raise oil
pumnp gear. Using thin pliers, remove gear (1). Remove two
bolts (2) and washers holding retainer (3) for auxiliary shaft
(4). Remove retainer. Pull auxiliary shaft {4) out of crankcase.

1. Gear 2, Bolts 3. Retainer 4. Auxiliary shaft

Remeve 18 bolts and washers holding oil sump. Remove sump
and gasket.

Remove five bokts (3} and washers holding cover {2} for crank-
case. Remaoave cover (2).

Remove two bolts {6) and washers holding cil pump {1}, Re-
mave pump (1) and gasket.

Remove two bolts {4]) and washers holding oil tube (5). Re-
move tube.

1, Qitpump 2. Cover 3.Bolts 4. Bolts 5. Oil tube &, Bolt

Remove two nuts (1] and washers holding end cap (2) on
connecting rod. Remove cap and bearing insert. Tura crank-
shaft until piston being removed is at T.0.C. Remcve piston
and reassembie cap and nuts to connecting rod. Repeat for
remaining pistons one at a time.

Remove six bolts and washer plate holding flywheel {3) on
crankshaft. Remove flywheel.

1.Mut 2.Cap 3. Flywhes|
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Remaove six bolts and washers holding rear cover for crank- }
shaft. Remove cover and gasket.

Remaove pilot bearing {3) from crankshaft. Use tool A.402086,
A4Q207, and slide hammer puller.

Remove 10 bolts holding main bearing caps, Remove caps and
bearing inserts.

Remove crankshaft, bearing inserts, and thrust rings.

1. Slide hammer puller 2. Tool 3. Pilot bearing

A
R

ASSEMBLY

Instal! crankshaft. Refer to 101.03. Make sure number on caps
is same as number on crankcase. Meke sure caps are installed at
proper location. Cap without notch is at front of crankcase.
Then cap with one notch, ete.

Install pistens. Refer to Section 101.05.

(g
I

Install bearing for input shaft in seat in crankshaft rear end,
Fit oil seal in rear cover for crankshaft. Install cover with six
bolts and washers.

Rotate crankshaft until crankpins for No. 1 and No, 4 cylin-
dars sre at T.D.C. {crankpins shouid be at top). Pasition fly-
wheel on erankshaft with index mark facing 1 and 4 crankpins.

Secure flywheel to crankshaft with washer plate and six bolts,
Lock erankshaft against turning. Torque bolts to 105 ft. |bs.
{145 kgm}.

t. Holding toal 2. Socket 3. Bolt 4. Torque wrench
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Lubricate bushings for auxiliary shaft with oil. Install auxiliary
shaft. Secure shaft with retaining plate, two bolts, and washers.

Place gasket, oif seal and cover {1) on auxiliary shaft {4},
Secure cover with three belts (3), nut {2) and washers.

Place ail pump drive gear in crankcase. Place spacer on gear, |

1. Cover 2. Nut 3. Bolts 4. Auxiliary shaft

Place auxiliary shaft sprocket {1) onto shaft. Rotate auxitiary
shaft until gear seats. Secure spacer with clamp, washer and
nut,

Place oil pump {2) with pickup tube, gasket and drive gear in
crankcase. Start belts (3} thru pump.

Turn auxiliary shaft while tightening bolts securing oif pump.

fnstall oif fine for breather with two bolts and washers in
crankcase.

Instail oil sump.

1. Auxiliary shaft sprocket 2. Oil pump 3. Bolts

Install two bolts {4), washers, gasket, spacer (5) gasket and
fuel pump (3) {carburetored engines).

Instal! gasket, oil filter support (8) and four balts,

tnstall separator {1} and bolt {2}, Install oil vapor hose (7) and
clamps {8],

1. Oil vepor separator 2. Bnlt 3. Fuel pump 4. Balt 5. Spager

G. Ol filter support 7. 08 vapor nose 8, Clamo
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Lubricate cylinder bores, then turn crankshaft until No. 4
cylinder is at top center.

Place cylinder head gasket on block. Make sure word "ALTO"
is up.

Check that cam sprocket timing marksare aligned with pointers
on cam housing, then place cylinder head on block.

Install ten bolts and washers thru cylinder head, Tighten as
shown in two steps; 29 t. {bs, {4 kgm), 61 ft. tbs. (7.5 kgm}.

Connect hose from carburetor choke to heater tube. Secure
with clamp {carburetored engines).

Attach clamp on heater hose to exhaust manifold stud.

Slide crankshaft puliey on crankshaft. Check that crankshaft
pultey timing mark aligns with T.D.C. {longest pointer on
timing scale).

.
TN TN

e

[nstall rear timing belt covers {3). Install bolt {2) halding cover f
. 1o intake manifold. Instalf top balt {1} ;
1. Top bolt 2, Bolt (behind cover] 3. Rear timing belt covers

Place water pump (6] and gasket on crankcase, Secure pump
with four bolts {5) and washers.

install sprocket {4) and bolt on auxiliary shaft. Using old tim-
ing belt to hold spracket, torque bolt to 87 ft, Ibs, (12 kam),
Install tensioner bracket {1} with pulley and tensioner bracket
bott, Install spring and spring retaining bolt {2). Place spring in
hole in tensioner bracket.

CAUTION: Spring is under high tension when set.

Turn auxitiary shaft sprocket to align hole {3) in sprocket with
spring retaining bolt {2},

uwr‘ FET

1. Tensioner bracket 2. Spring retaining bolt 3. Hole 4. Sprocket
5. Balt 8. Water pump




Engine Assembly 100.00

(\ . Page 10-31
|

With tensioner bracket bolt {4} slightly loose, pry tensioner
pulley {11} to belt-slackened position and tighten tensioner
bracket bolt.

Wrap new timing helt {12) over crankshaft sprocket {8},
auxiliary shaft sprocket (9}, intake camshaft sprocket (2) and
exhaust camshaft sprocket {1}.

Make sure all play is between exhaust camshaft sprocket {1)
and tensioner pulley (11).

Place timing belt over tensioner pulley. Loosen tensioner
bracket bolt (4) and allow tensioner pulley to take out play,
DO NOT apply additional force to tensioner pulley.

Turn crankshaft two full turns. Check that timing is correct,
then tighten tensioner bracket bolt.

Install spacer {10} on tensicner puiley stud. fnstall oil dipstick
tube {3} and bracket bolt.

1. Exhaust camshaft sprocket 2, Intake camshaft sprocket 3. Qil
dipstick tube 4. Tensioner bracket bolt 5. Spring retaining bolt

6. Hole 7.Bolt B8, Crankshaft sprocket 9. Auxiliary shaft sprocket
10. Spacer 11 Tensioner putley 12, Belt

H
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Install lower sheet metal timing belt cover with four bolts (2,
5 and 8) and two nuts {1 and 6}, Torque nut {1) to 33 ft. Ibs,
(4.5 kgm).

Coat crankshaft pulley {3) inside diameter with anti-seize com-
pound. Place puiley on crankshaft. Secure pulley with nut (4},
With flywheel blocked, torque nut to 181 ft. Ibs. (25 kgm).

1.Nut 2. Bolt 3. Crankshaft pulley 4, Nut 5. Bolt 6. Nut
7. Timing belt cover 8, Bolt

S

i

Install water pump pulley (7) and three bolts {6).

Install timing belt cover (5) and retain with two holts (4) and
twa nuts {1).

Install union gasket, union {2) and two bolts (3} and washers.

Connect hose and tighten clamp (8],

1.Hut 2 Union 3. Bolt 4. Balt 5 Timing belt cover 6. Balt
7.oWater pump putley 8. Clamp 9. Hases




On engine with air pump, install air pump support bracket (4)
using two nuts, Tighten nuts to 20 ft, lbs. {2.8 kgm).

Using mounting bolt {5) and bolt for tensioner bracket (2),
install air pump (6}, Tighten bolt for tensioner bracket to 38
t. Ibs. {52 ft. Ibs, for Znt/EC coating™).

Install belt {3}. Adjust belt tension, then tighten tensioner nut
{1) to 18 ft. Ibs.

ighten mounting bolt (5} to 38 ft. Ibs.

*Znt/EC coated components are olive green colored.

1. Tensicner nut 3. Tensioner bracket 3. Belt 4. Support bracket
. Mounting boit 6. Air pump

Install tensioner bracket (5). Tighten nut to 51 fi. ths, (7.05
kgm).

Using alternator mounting bolt {3) and tensioner bolt (1}, in-
stall alternator {2).

Instell belt (4}. Adjust belt tension, then tighten nut for tan-
sioner bolt to 32 ft. Ihs. (4.4 kgm).

Tighten mountiing belt to 51 ft. ibs. (7.05 kgm).

1. Tensioner bolt 2. Alternator 3. Mounting bolt 4, Belt
5, Tensioner brackat

Place protruding part of clutch disc away from fivwheel (1),

Align scribe marks on clutch pressure plate {2) with scribe
mark an flywheel (1],

Install six boils {4} finger tight,

fnstall cluteh centering tool (3} A.70081, then fully tighten
bolis 141

Attach enyging to crane, Remove support arms, Instail two side
mounts with rubbier pads on crankease.

1. Fiywheel 2. Clutch pressure plate 3. Ciutch centering tool
4. Bolt
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CRANKCASE
CHECKING CYLINDER BORES

Carefully examine cylinder bore surface. If only stight scaring
ot scratches are found, dress bores, Use extra fine emery cloth
wrapped around a hone. Zero disl indicator (1) Using ring
gauge A,96146 (2).

1. Dial indicater 2. Ring gauge A.86146

Check cylinder bore at thres points both lengthwise and o oss s i
wise, ‘ b
\
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The bore class is indicated by letters stamped on the bottom
of crankcase {indicated by arrows}.

Cylinder bore diameter may vary from 3.3070 to 3.3090
tnches (84.000 to 84.050 mml.

Bores are selected in 0.004 inch {0.071 mm) classes,

A =84.000 - 84.010 mm
C = 84.020 - B4.030 mm
£ = 84.040 - 84.06C mm
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CYLINDER HEAD (Carburetored)
REMOVAL AND INSTALLATION (Engine in Vehicle)

Disconnect battery ground cable located in trunk. l.oosen
fuel tank filler cap to release any fusl pressure,

Drain radiator thru plug on lower left side of radiator. Drain
engine coofant thru plug in lower right side of block.

Remove three nuts (1) holding air cleaner top cover (2).
Remove all air and vacuum fines to air cleaner.

Remove four nuts holding air cleaner to carburetor, Lift air
cleaner up high enough to remove lines underneath. Remaove
air cleaner assembly {3} and all attached lines.

1. Nut 2. Air cleaner top cover 3. Air cleaner assemnbly

On left side of engine, mark to identify, then remove fuel in-
let line (1), fuel return line (2), fuel vapor line (3), EGHR line
{4), power brake vacuum line {B}, purge tank vacuum line (6],
qulp valve vacuury lines (7) and carburetor electrical connee.
tor {8).

Disconnect throttle rod (9} at carburetor. Remove two nuts

attaching linkage {10} to camshaft cover, and lay linkage to
ane side.

Bemove bolt holding oil dipstick assembly (12) to intake
manifold,

Disconnect vacuum Tline from intake manifold to auvtomatic
transmission, if equipped with sutomatic transmission

1. Fuelinlet line 2. Fuel return line 3. Fuel vapor line 4, EGR tine
5. Power brake vacuum line @, Purge tank vacuum line 7. Culp valus
vatuum lines 8, Idle stop solenoid 3. Thrortle rad 10 Trrottle
linkaae 11 Engine overheat switcl 12, Oil dinstick assermily
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Mark to identify, then disconnect two water temperature
electrical connectors {1} from top of cylinder head.

Loosen clamps and remove air hoses {2) from check valve (two
reed valves for engines without air pump). Loosen clamp and
remove heater hose (3},

f equipped with automatic transmission, remove bolt holding
dipstick assembly to rear of right cam housing.

On vehicles with electronic ignition {1979 and on}, disconnect
white distributor lead wire from electronic control module
mounted on right fender shield. Disconnect black ground wire
from module, at rear of cylinder head.

On vehicles with standard breaker-point ignition (un to 1978),
disconnect two wire connectars at distributor.

Discornect coil high voltage lead (4) from distributor.

1. Water temperature electrical connectar 2. Air hoses 3. Heater
hose 4. Coil high voltage lead

Loosen clamp and remove coolant hose (1) from controlled
bypass thermostat (2}, Loosen clamp on radiator hose (3} and
remove from radiator,

Remove two bolts (4} to remove unien (6) and attached hoses.
Remove drive befts from crankshaft pulley.

Remove two nuts {8) and balts to remove timing belt cover (7).

1. Coolant hose 2, Controlled bypass thermaostat 3. Radiator hose
4. Bolt B Unlon 6. Nut 7. Timing belt cover

Manually turn engine until holes in camshaft sprockets align
with timing pointers.

Block flywheel against turning.

Remove nut (4) holding crankshaft pulley (3). Use 38 mm
socket. Remove pulley.

Remove feur bolts {2, b and 8) and two nuts {1 and 6) halding
iower sheet metal timing shield (7). Remove shield,

T.Mut 2 Boit 3. Crankshaft pulley 4 Nut 5 Bolt 6. Nut
7. Timing belt shield 8, Bolt

1

T,

o’

T



Crankcase and Cylinder Head 101.01

Page 10-37

(\) Looser belt (3} for tensioner bracket {4}, Pry pulley in direc-
tion of arrow to release belt tension. Reinstall nut on pulisy

{1} and tighten it and bolt {3} to hold pulley in belt slackenad
position,

Hemove timing belt (5). Mark belt as "'not reusable”.

Loosen but do not remove tensioner spring retaining holt (2},

1. Tensioner putiey 2. Spring retaining bolt 3, Bolt 4. Tensicner
bracket 5. Timing belt

Remove holts (1 and 2] to remove timing belt shields (3).
1 Bolt 2. Bolt {pehind coverl 3. Timing belt shields ‘
£ 4

Remove nuts securing exhaust pipe Lo exahust manifold {4y,
Disconnect metal heater line (1 by rEmMoving two nuts at
flange (2) and one nut (3] on exhayst mantipld, Remove ten
cylinder head boits and washers. Remova cylinder head and
gasket,

1. Metal heater Hine 2, Flange 3 Nut 4 Cxbaust manifold
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Install eylinder head in reverse order of removal.

Make sure word “ALTO" {top) on head gasket {1} is facing up, and that two guide dowels (2} are in place in cylinder block.
Install timing belt (refer to Camshaft Drive in this section},

Refill and bleed coofing system {refer to Radiator in this section).

Tighten head bolts in order shown. Torque in at least two stages, final torgue will be 61 t Ibs {8.5 kgm).

1. Cylinder head gasket 2. Guide dowel

3
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CYLINDER HEAD
{Fuel Injected and Turbo-Charged)

REMOVAL AND INSTALLATION (Engine in Vehicle)
Disconnect battery ground cabie focated in trunk,
Loosen fuel tank fiiler cap to release any fuel pressure.

Drain radiator thru plug in lower left side of radiator. Drain
engine coolant thru plug in iower right side of block.

Remove air intake tine {1} by loosening three clamps {2},

1. Air intake line 2. Clamp

On turbo-charged engines, first remove auxiiliary air regulator
fitting (1} to eompressor discharge pienum (21, Then remove
bracket {3) and clamps {4) 1o remove plenum.,

Loosen clamp (5) on air outlet hose {B) to remove hose.

1. Fitting 2. Compressor discharge plenum 3. Bracket 4. Clarnp
§. Clamp 6. Compressor air outlet hose
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Loosen clamps to remove power brake vacuum line {1) and
vapor canister vacuum line {2} from intake manifoid fittings.
Also disconnect vacuum line to automatic transmission, if so
equipped.

Remove bolts and clamps (3) securing wire harness {4) to intake
manifold. Disconnect all electrical connectors coming out of
harness {pull connectors straight out).

1. Power brake vacuum line 2. Vapor canister vacuum line 3. Clamp
. Wire harness

Rotate throttle lever {1} and remove throttle cable (2).

CAUTION: Note for reassembly that both adjustment nuts (3}
are on the left side of mount {4}. To assemble
otherwise will result in erratic throttie operation.

Loosen clamp and remove coolant jine {5} to throttie body
heater {6).

1. Throtde lever 2, Throttle cable 3. Adjustment nuts 4. Mount
5, Heater hose 6. Throttle body heater

Before disconnecting fuel lines to engine, fusl pressure must
first be released. :

Remave fuel tank filler cap.
Remove vacuum hose {1} from fuel pressure regulator (2).

Using & hand vacuum pump (3} apply about 25 inches of
vacuum to pressure regulator as shown. Fuel system pressure
will then be released into fuel tank.

ToVaouur hose 2 Fuel pressure regulator 30 Hand vacaurr pump
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WARNING: Take all necessary precautions to prevent a fire
when fuel tines are opened.

CAUTION: The fuel Injection system is highly susceptible to
contamination. Make sure area is clean whenever
lines are opened up, and that dirt does not enter
system?

Disconnect fuel return hose {1) from regulator (2). Disconnect
fuel supply flex line fitting (3} from metal line {(4) near left
fender shield.

1. Fuel return hose 2. Fuel pressure regulator 3. Fuel supply line
4. Metal fuel supply line from pump

Mark to identify, then disconnect two water temperature
electrical connectors (1) from top of cylinder head.

Loosen clamp and remove heater hose (7). Loasen clamp and
remove.crankcase breather hose (3).

I¥ equipped with automatic transmission, remove bolt holding
dipstick assembly to rear of right cam housing.

Discannect white distributor lead wire from electronic control
module on right fender shield. Disconnect black ground wire
from module to rear of cylinder head.

Disconnect coil high voltage lead {4} from distributor.

1. Water temperature electrical connectors 2. Heater hose 3. Crank-
case breather hose 4. Coil high voltage lead

Loosen clamp and remove cooslant hose {1) frem controlied
bypass thermostat (2}, Loosen clamp on radiator hose (3) and
rermave from radiator.

Remove two bolis 44} to remove union (58] and attached hoses.
Remaove drive belts from crankshalt pulley.

Remove two nuts 161 and biolw 1o remowe tmirg halt cover (75,

3. Bas
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Manually turn engine until holes in camshaft sprockets align
with timing pointers.

Block flywheel against turning.

Remove nut {4) holding crankshaft pulley {3), Use 38 mm
socket, Remove pulley.

Remove four belts {2, 6 and 8) and two nuts {1 and 6} holding
lawer sheet metal timing shield (7). Remove shield.

1. Nut 2, Balt 3. Crankshaft pulley 4.Nut 5.Bolt 6, Nut
| 7. Timing beit shield 8. Boit

£ B

L :
Loosen bolt [3) for tensioner bracket {4}, Pry pulley in direc- i
tion of arrow to release belt tension. Reinstall nut on pulley 5
{1} and tighten it and bolt {3) to hoid putley in belt slackened b
positien. -
Remove timing belt (5). Mark belt as "'not reusable’’.
Loosen but do not remove tensiener spring retaining bolt {2).
Remaove belts to remove timing belt shields.
1. Tensioner pulley 2, Spring retaining bolt 3. Bolt 4. Tensioner
bracket 5. Timing beit

i i

Remove nuts securing exhaust pipe to exhaust manifoid, On
turbo-charged engines remove nuts (1} holding shietd (2} to
exhaust manifold {3). Remove oil pressure line {4} to turbo
unit (b). Remove three Allen head bolts (6} attaching turbo
exhaust elbow to exhaust manifold,

1.Nut 2. Shield 3. Exhaust manifold 4. Oi! pressure line o
5. Turbo unit 6. Balt =y
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Disconnect metal heater line (1) by removing two nuts at
fiange {2} and one nut {3) on exhaust manifold {4). Remove
ten cylinder head belts and washers. Remove cylinder head

and gasket.

1. Meral heater fine 2. Flange 3. Nut 4, Exhaust manifold

install cylinder head in reverse order of remaval.
Make sure word “ALTO" (top) on head gasket (1) is facing up, and that two guide dowels {2) are in place in eylinder olock.

install timing belt {refer to Camshaft Drive in this section).
Refill and bleed cooling system (refer to Radiator in this section).
Tighten head bolts in order shown. Torgue in at least two stages, final torgue witl be 61 ft Ibs (8.5 kgm).

1. Cylinder head gasker 2. Guide dowel
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DISASSEMBLY AND ASSEMBLY {Carburetored)
Disconnect high voltage cables {1} from spark plugs (5).

Remove dirt from spark plug wells, then remove spark plugs.

I Remove nut (4], washer and bracket {5}, then remove distribu-

tor {3).

1. High voitage cables 2. Wire 3. Distributor 4. Nut 5. Bracket
&._ Spark plug

Remove water temperature sending unit (2},

On cars with air induction, remove reed valves {1},

On cars with air pump, remove air injection check valve.,
Remove three nuts holding shield to exhaust manifold.
Remove five nuts and remove exhaust manifold (3).

Remove four bolts holding camshaft covers {4). Remove
covers and gaskets.

1. Reed valves 2. Temperature sending unit 3. Exhaust manifold
4. Camshaft covers

Disconnect hose [(B) from EGR valve (7). Remove two bolts
(6), then remove EGR valve.

Remove two vacuum hoses (3) from front of carburetor and
two vacuum hoses (3) from side of carburetor,

Remove four nuts {1) and washers, remove the carburetor and
spacer,

Remove twe camhousing bolts holdiny vacuam tube brackets
{21 to camhousing.

Remove four bolts (4}, two nuts and washers, Remove intake
manifold and gasket.

toNuls 2. Bracket 3. Vacuum hoses 4. Bolt 5. Intake mansiiold
6.Bolt 7.EGRvalve 8 Hose 9. ‘Vacuum hoses
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Remove two front camhousing bolts {1). Install tool A 60446
using botts {1}, Remove bolt {4} and washer. Remove camshaft
pufley (3). Repeat for other side.

1. Bolt 2. Toal AB0446 3, Exhaust camshaft pulley 4, Bolt

i
4
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Remove three nuts {3} hclding camshaft covers (4 and b).
Remove camshafts (2).

.
z

Remove bolts (6] hoiding camhaousings (1 and 7). Remove
housings and gaskets.

Remove two bolts (9) and washer holding water extension (B},
Remove extension and gasket.

Assemble in reverse order.

1. Exhaust camhousing 2. Camshaft 3. Nuts 4. Cover 5. Cover

6. Camhousing bolts 7. Intake camhousing 8. Water extension
9. Boits

DISASSEMBLY AND ASSEMBLY
{(Fuel injected and Turbo-Charged)

Disconnect high voltage cables (1) from spark plugs (2). Re-
move dirt from spark plug wells, then remove spark plugs.
Remove nut (3], washer and bracket (4], then remove distriby-

w181 Remove watsr temperaturs sending units (G,

ZoMNut A fracket

B wnliae o
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Remove three nuts holding heat shield {1} to exhaust manifold
{2). Remove five nuts and remove exhaust manifold.

m1. Heat shield 2, Exhaust manifold

Remove four bolts (1} and two nuts {2} to remove intake
manifold {3).

1.8olt  2.Nut 3. Intake manifoid

Remove two front camhousing belts (1), Install tool A.60446
using bolts (1), Remove baolt {4]) and washer. Remove camshaft
pulley {3), Repeat for other side.

1. Bolt 2. Tool A.BD446 3, Exhaust camshaft pulley 4, Bolt

!
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Remove three nuts (3) holding camshaft covers {4 and 5).
Remove camshafts (2).

Remove bolts (6) holding cambousings {1 and 7). Remove
housings and gaskets,

Remove two bolts {9} and washer holding water extension (8).
Remove extension and gasket.

Assemble in reverse order,

1. Exhaust camhousing 2. Camshaft 3. Nuts 4. Caver 5. Cover
8. Camhousing balts 7. intake camhousing 8, Water extension
9. Bolts

CHECKING CYLINDER HEAD GASKET SURFACE

Using a straight edge, check head for distortion. Lay straight
edge across diagonals of gasket surface and lergthwise in the
middle. The gap between head and straight edge must not
exceed 0.002 inch. Uf gap exceeds this, reface cylinder head
gasket surface.

Do not remove more material than necessary. Check depth of
combustion chambers 1¢ make sure it has not been reduced
below allowable limits.

CHECKING DEPTH OF COMBUSTION CHAMSERS

Piace gauge A.96229 (1] in center of combustion chamber,
Check gap between gauge and surface of gasket. Use a feeler
gauge {3},

Gap shouid net exceed 0.01 in. {025 mmy.

T Tanl 895829 2. Cyiinger head 3. Feglar qaungn
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1. Bolt and lockwasher 12. Balt and lockwasher
2. Auxitiary shaft cover 13. Drain plug
3. Gasket 14, S# sump
4. Cover 15. S, iockwasher, and nut
5. Bolt 16, Beltand lockwashe;
6. Gasket 17.Fromt cover )
7. 00l seal 18. Oit seal :
8. Bult and lackwashor 19. Bolt and lockwasher %T.__:*
3. Hear cover 20, Gosket .
10. Gaskst 21. Gil seal
11. Gasket

SEALS AND GASKETS
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OIL SUMP AND CRANKCASE COVERS
REPLACEMENT

When overhauling engine, replace oil seals at crankshaft and
auxiliary shaft,

Crankcase cover with oil seal

Arrows show indexes for positioning rear cover on crankshaft
flange.

£ _
L i
Engine front view »
1. Crankshaft front cover :
2. Crankshaft front oil seal
3. Auxiliary shaft cover
4. Auxiliary shaft oii seal
£ &

Auxiliary shaft and crankshaft covers with oil seals

Arrows show indexes for pasitioning covers on shafts.

mp




