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Engine Mechanical

GENERAL DESCRIPTION

L28 ENGINE
CYLINDER BLOCK

CRANKSHAFT
PISTONS AND CONNECTING RODS
CYLINDER HEAD

128 ENGINE
‘The L2B engine i 2,753 ce (168.0

ou in) ое, overhead cama, sx
cnlinder engine, It has an 86 mn (3.39
in) bore and 79 mmm (3.11 in) stroke

with а compression ratio of B.3 =
‘The engine features a wedge-shaped
combustion chamber, aluminum head,

and a fully balanced 7-bearng crank:
shaft to twen out smooth, dependable

power.
‘The cylinder block i cast ina single

‘nit, and features deep skirting

CYLINDER BLOCK
‘The cylinder block, 2 monoblock

specially cast structure, employs the
seven bearingsupport system Ки
quietness and higher durability. OF a
highly rigid deepskirt design, 1 то.
quires по complicated tappet chamber
because of the OHC engine system,
ad is thus lightweight

Fig, ЕМ- Cylinder block

CRANKSHAFT
‘The crankshaft is made of a speci

forged. steel. Provided with high
capacity balance weight, it is charac:

CONTENTS

EM2 САМЗНАЕТ Ема
Ем2 VALVE MECHANISM м3
М2 CAMSHAFT DRIVE es
£2 MANIFOLOS es
м2

terized by quietness and high durabi-
ty at high speed operation. Main bear
ings are lubricated from oll holes
which intersect the main oll gallery
Which runs parallel to the cylinder
bores.

PISTONS AND
CONNECTING RODS

Newrdesign lightweight pistons are
а aluminum sipperskitt type with
invarsuut, The piston pin, a special
hollow steel type is connected (0 the
piston in a full Поза ft, and is
pressltted onto the connecting ro.

Connecting rods are made of forged
steel. Full pressure lubrication is
directed to the connecting tods by
Aled ой passages from the adjacent
rain bearing journal, Oil holes at the
connecting tod journals ae focated в
that ой is supplied to give maximum
Зови at full bearing load,

Om, ®
i

Fig. EM9 Piston ond connecting
rod

Ем?

CYLINDER HEAD

Fig. EM-4 Cylinder head

‘The cylinder head is made of a

light, strong aluminum alloy with good
cooling efficiency. А brass cast valve
seat is used on the intake valve, while a
heat resistant steel valve seat is in
избе on the exhaust valve

These parts are all hot резне

CAMSHAFT
The camshaft is mde ога special

cast iron and is located inside the
rocker cover. Five aluminum alloy
brackets support it, Camshaft bearings
ate lubricated from oil holes which
lead to the main cil galley of the
cylinder hea.

Concentrle pasiages are drilled in
the front and rear parts of the cam
shaft

‘il to each cam lobe is supplied

‘through an oil hole dried in the base
circle of each lobe, Lubricant is
supplied to the front ой gallery from
the 2nd camshaft bearing and to the
tear ой gallery from the 4th camshaft
‘bearing. These hoes on the base сок:
‘of the lobe supply lubricant to the
am pad surface of the rocker arm and
to the vale tip end. The cams feature
4 longoverlap profile to reduce NOx
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©) Те tension of the chain is controlled. =~ MANIFOLDS.
253) by a chain tensioner which is operated

3 by spring and ой pressure.
‘The intake manifold is cast alumi-

‘The exhaust manifold ie a dual
exhaust system designed to prevent a
decline in output due to exhaust inter:
ference and to increase output through
Inertia scavenging action. [is connect-

fed to exhaust pipes by flanges, which
completely eliminate possibility of
exhaust leaks.

Fig EMS Camshaft

VALVE MECHANISM
The valve system has a pivot type

rocker arm that is activated ditecty by ear?
the cam mechanism; this has made tt
moving parts considerably lighter and
provides ideal high speed performance

Fig. BM-6 Valve mechanism

CAMSHAFT DRIVE
The camshaft is driven by a double

row roller chain driven by crankshaft Fig, EMS Exhaust and intake manifold

ENGINE DISASSEMBLY

CONTENTS

PRELIMINARY CLEANING AND PISTON ANO CONNECTING ROD M6
INSPECTING EMS CYLINDER HEAD EMSDISASSEMBLY Ема

PRELIMINARY Базе and crankshaft and water 4. Wipe dust and mud off engine
CLEANING AND pump seals for signs of leakage past $. Inspect block, rocker cover, front
INSPECTING their gasketed surfaces. chain cover oil рав and al other outer

2. Check fuel hoses for deteriora. parts for visual damage and broken or
tion, cracks of leakage of fuel past missing parts such as bolts and nuts
thei jointed or connected surfaces, 6. Test all pipings and electrical

1. Fuel, ol! or water may leak past 3. Remove alternator, distributor cuits for discontinuity or broken ог
sylinder head and block. Prior to and starter, and plug up distributor damaged insulation.
disassembling, check cylinder head, hole to. prevent entry. of foreign
front chain cover, oll pan and oll filter matter,

Before disistembling engine, note
the following:

Емз
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DISASSEMBLY
‘To temove engine from car, refer to

related topic under “Engine Removal
and Iestallation” in Chasis and Body
Service Manual, Section ER,

1. Remove transmission from en

ine
2, Thoroughly drain engine ой and
‘coolant by removing drain plugs,

3. Place engine assembly on engine
stand,
(1) Remove fan and fan pulley.
(2) Remove engine mounting RH.
3) Remove ой filter using Oil Filter

‘Wrench $T19320000

(8) Remove oil pressure sending

(5) _nstall engine attachment to cyl
indor block using bolt holes securing
alternator bracket and engine moun

ing.
(6) Set engine on stand,

Engine Attachment 5105340001

Engine Stand 5105015000

sios3soo01

Fig, EM Engine on engine stand

Remove oll level gauge.
Remove clutch assembly.
Remove high tension cables
Remove spark pgs.
Remove distributor.
Remove air regulator (), rocker

cover to throttle chamber hose ©, at
regulatorto-connector hose @) and
throttle chamber to regulator hose and

pipe @ asan assembly.

Fig. EM-10 Removing or regulator

10, Remove ВРЛ. valve control 14. Remove heater housing to ther.
tube @ from intake manifold rmostat housing tube and heater hous
11, Remove EG.R, heat shield plate ing to water inlet tube
Ф. EGR. control valve Ф and
ВР. valve @ and hoses

®

1 Heater housing to thermostat housing tube
2 Hester housing to water inlet tube

Fig. B14. Removing water tube

Fig. EM-11 Removing £.6.R. control
ор ond ВТ, valve

12. Remove throttle chamber to
ether with dash pot and ВО.

Note: 1s,
Remove throttle chamber with

hexagon wrench

Remove thermostat housing
thermotime switch, thermal trans
ter, and water temperature sensor as

an assembly,

“Tremont housing

3 Dash pot 5

Fig, EM-12 Removing throttle ewros
‘chamber Fig. EMIS. Removing thermostat

‘hows13, Remove fuel pipe, pressure re os
gulator, cold start valve, injector, can-
ister control vacuum tube and canister
‘urge hose as an assembly.

Refer to ЕЕ]. system construction 46,
and function (Section EF) for removal

Remove РСУ, valve hose, sub
heat shleld plate and E.G.R. tube,

1 PLC, wave to comectar hose
2 Subheat shield plate

вм 3 EGR. tube см
ig, EM-13 Removing fuel pipe Fig. EM-16 Removing hove and subonsen bly ‘het shield plate

ema
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17. Remove intake manifold and
Заем shield plate as an assembly
18. Remove exhaust manifold and
rear engine singe.

19. Loosen tension adjust bolt of
later pulley and remove compressor
rive bet.
20. Remove two bolts fastening air
conditioning compressor on lower

‘Then remove twa bolts fastening
compressor on upper side. While doing

this, hold compressor by hand to

‘prevent it from falling
21. Remove ес pulley and aitconditioning mounting
bracket

compressor

{ter pultey and

conpresior mounting bracket

22. Remove crank pulley using
Puller Crank Pulley ST16540000.

JF‘sri6s4o000

ig, EM-18 Removing eronk pulley

23. Remove water purnp
24. Remove camshaft sprocket

Note
When removing -vlinder head froin
engine installed пп car, follow the
instructions hele
Torn cranks t until No. 1 piston

Ва ТОС on its compression
stroke

D. Remove rocker cover and fuel

pump,

©. To facilitate assembling operation,
seribe a mark on timing chain and
camshaft sprocket with paint be
fore removal

4, Loosen camshaft bolt and remove
fuel pump drive cam,

© Support timing chain by utilizing
Chain Stopper 51743000 be-
tween timing chains a8 shown in
Figure EM-19,
This operation eliminates the
problem of realigning timing marks
fon timing chain and crankshaft
sprocket

Fi. EM-19 Supporting timing ehain

©. Remove camshaft sprocket

1B Loosen cylinder head bolts and
remove eylinder head,

25. Remove cylinder heed assembly.
Use Cylinder Head Bolt Wrench

5110120000 to remove cylinder head
bolts, Loosen bots from to. as
shown in Figure EM-20,

Fig. EM-20 Cylinder head Бой
looaening sequence

26. Invert engine
27. Remove oll pan and ой strainer
28. Remove cil punp and its drive
spindle
29. Remove front cover

м5

T17420001

Fig. EM21 Removing front cover

30, Remove chain tensioner and
chain guides.

Fig. BM-22 Removing chain tensioner
‘and timing chain

31. Remove timing chain,
32. Remove oil thrower, crankshaft
‘worm gear and chain drive sprocket

Fig. ЕМ.23 Removing chain drive
‘Sprocket

33. Remove piston and connecting
tod assembly, Fxteact connecting rod
‘bearings and keep them in order

Fig, BM-24 Removing piston and
connecting rod

‘asembly
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DI. Remove flywheel an end pate
Be careful not to drop it.

Fig, EM-25 Removing ywheet

35, Remove main bearing cap.

‘Use Crankshaft Main Bearing Cap
Puller KV10104}S0 to remove center

‘and rear main bearing caps, Keep them
inorder

viens

are
0 ;1 | ‘Son

Fi B38 Remo et mat

36, Remove rear ol seal

Fig, EM27 Removing rear ofl seal

37. Remove crankshaft.
38. Remove baffle plate and yl
inder block net.

Ве

rie

PISTON AND
CONNECTING ROD

1, Remove piston rings with a ring

Note:
‘Avoid damaging piston rags by
spreading excessively; excessive spread
ing makes them unfit for further
service as a result of breakage or

‘weakened tension

Fig, EM-29 Removing piston ring

2. Press out piston pin with Piston
Pin Press Stand ST13030001

Fig, EM-30 Removing piston pin

3. Keep disasembled pats in order.

CYLINDER HEAD
1. Loosen yale rocker pivot lock
‘nut and remove rocker am by pressing
valve spring down,

Fig £M-31. Removing rocker arm

ems

Note:
Take care not to lose valve rocker

snide.

2. Remove camshaft

Fig, EM.32 Removing camshaft

CAUTION:
Be careful not to. damage camshaft
bearings and cam lobes,

3. Remove valves using Valve Lifter
712070000,

4. Take cate not to lose valve spring
seat, oll seal, valve collet, and valve

rocker guide

Note

а. Take care not to lose valve spring
seat, oll eal, valve collet, and valve
rocker guide,

Ь Be sure to keep camshaft bearings
intact, or the bearing center is able
to come ou of alignment

ars

ъ
оли take

Fig, EM.S4 Valve components
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INSPECTION AND REPAIR

CONTENTS

PREPARATION FOR INSPECTION EM. 7 PISTONS, PISTON PINS AND PISTON
CYLINDER HEAD AND VALVE EM. 7 RINGS М5

CHECKING CYLINDER HEAD CONNECTING ROO EMG
MATING РАС EM. 7 — CRANKSHAFT Ема
VALVE ASSEMBLY EM 7 ISHING AND BEARING Ема?
va RING eM 8 MEASUREMENT ОР MAIN BEARING
ROCKER ARM AND VALVE В CLEARANCE вм
РУО Ем. 9 MEASUREMENT OF CONNECTING ROD
VALVE GUIDE Ем. 9 BEARING CLEARANCE M7
VALVE SEAT Ем ITING BEARINGS вв

CAMSHAFT AND CAMSHAFT BEARING... EM.11 MISCELLANEOUS COMPONENTS eMag
CAMSHAFT BEARING CLEARANCE Ем CRANKSHAFT SPROCKET, CAMSHAFTvi NING emt SPROCKET eng
CANSHAFT ALIGNMENT Ема CHAIN TENSIONER AND CHAINCYLINDER “RLOCK evar) HIDE M20
HOW TO MEASURE CYLINDER FLYWHEEL £20
aor FRONT COVER AND REAR ОИ. SEAL... M20
cy Вим

PREPARATION FOR
INSPECTION

1. Before cleaning, check for signs
‘of water of oil leaks in cylinder Black
and head
2. Clean ой and carbon deposits
from all pats. Thay should be fiee of
аки or sealant.

3. Clean all oil holes with solvent
and dry with compressed ай. Make
sute that they ate not restricted

CYLINDER HEAD
AND VALVE

CHECKING CYLINDER
HEAD MATING FACE

CAUTION:
Never remave camshaft bearings unless
You have suitable machine far baring
camshaft bearing in line. f you once
remave camshaft bearings, hearing
centers will come out of alignment:
reconditioning is very difficult without
center borings.

1. Make а visual check for eracks
and Пани.
2. Measure the susface of eylinder
ад (on eytinder block side) for
warpage. If Cis found to be beyond

the limit designated below regrind the
affected surface with a surface grinder

Fig. EM-35 Checking cylinder head

Head surface fatness

Standard

Jess than 0.05 | 0.1 mm
пт (0.0020 in) | (0.004 in)

м7

Surface grinding limit

‘The grinding limit of cylinder head

can Бе determined from the cylinder
block grinding

Depth of cylinder head grinding is

Depth of cylinder block grinding is

The Limit i a follows:
‘A+B=0.2 mom: (0.008 in)

VALVE ASSEMBLY

1. Check each intake and exhaust
valve for worn, damaged or deformed
valve caps or stems. Corteet or replace

ny valve that i faulty,

2. Valve face or valve stem end
surface should be refaced with a valve

злобы

„| :,

и |

р 7 Л

Fig E836 Intoke and exhoust valve
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Valve head diameter
mm (in)

Valve length
: ‘mm (in)

Valve stem diameter
P| mm (n)

а | Valve seat angle In. & Ex

вк | 35010352 (1.378 to 1.386)

4400 to 44.2 (1.73210 1.140)[in |

In, | 149 11524.52 10454)

Ex. | 1570 1604.56 10457)

7.965 10 7.980 (0.3136 10 03142)

7.945 t0 7.960 (0.3128 to 03134)

45°30

Fig. EM-37 Checking vale stem
Fig. EMIS Regrinding valve face

diameter

Note:
When valve head has been worn down
to 05 mm (0.020 in) in thickness,
replace the vale.
Grinding allowance for valve stem end
surface is 0.5 mm (0.020 in) or less.

‘Valve spring specifications

Valve spring fre length mm (in)
Outer
Inner

Valve spring pressured length

(valve open)
Intake Outer

Taner

Exhaust Outer
Inner

Valve spring assembled height
(alve close)

Outer
Inner

Out of square (“S")
Outer
папе

mm ЛЬ)

smn) (nb)

sm (in)

ema

VALVE SPRING

1. Check valve spring for squaveness
sing а steel square and surface plate.
If spring is out of square ("Sin
Figure EM-39) beyond specified limit
replace
2. Measure the free length and ten-

son of each spring. Ifthe measured
value exceeds specified limit, replace
spring,

ig. BM-39 Meawuring spring
Squarenest

Fig. B40 Measuring spring tension

4998 (19677)
4485 (17657)

29.5490 161/108.0)
245/255 (09651562)
29.490 (1161/1080)

245/25.5(0965/56.2)

400/213 (1.575147.0)
35.0/12.3 (1.378/27.1)

220087)
1.2 (0.047)
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ROCKER ARM AND
VALVE ROCKER PIVOT

‘Check pivot head and cam cont
and pivot contact surfaces of rocker

arm for damage or wear, If damage is

found, replace them. А faulty pivot
must be replaced together with its
corresponding rocket arm,

VALVE GUIDE

Measure clearance between valve
guide and valve stem. If clearance
exceeds designated limit, replace worn
parts ог both valve and valve guide. In

this cae, itis essential to determine if

atance has been caused by a
worn or bent valve stem or by a worn
valve guide.

such ad

on воза

03270359)

+

Intake 8.000 108018
(0.1150 60.3187)

Е ваз

ewe? Unis me во)

Fig. EM-A1 Value guide dimensions

Determining cle:

Precise measurement of clearance
between valve stem and valve guide
requires the aid of a micrometer and a
telescope hole gauge. Using these
gauges, check the diameter of valve
stem in three places: top, center and
bottom. Inert telescope hole gauge in
valve guide bore, measuring at center
Subtract the highest reading of valve
stem diameter from valve guide bore
to obtain the stem-to-guide clearance.

Valve guide specifications

Intake valve

Valve guide inner
diameter mm (in)

Valve stem

diameter mm (in)

965 to 7.980

Guide to stem | 0.020 10 0.083

clearance mm (in)

(031386 10 03142)

(0.0008 to 0.0021),

Exhaust valve ‘Wear limit

£8,000 to 8.018 (0.3150 1903157)

71945 10 7.960

(03128 100.3134)

0.049 10 0.073
(0.0016 w 0.0029)

0.1 (0.004)

AAs an emergency expedient, a valve

can be pushed into valve guide and
moved to the left and right. If its tip
deflects about 0.2 mim (0.008 in) ог

more, it indicates that the clearance
between stem and guide exceeds the
maximum limit of ОЛ mm (0004
in),

Note:
Valve should be moved in parallel with
rocker arm, (Generally, a large amount
‘of wear occurs inthis direction.)

Max, allowable deietion

(0.2 mm (0.008 9)

P30 mm 0.18)

ig. ЕМ-42 Measuring clearance
Detween valve stem

ond vale guide

Replacement of valve guide

Valve guide of 0.2 mm (0.008 in)
meter i available

1. To remove old guides, use a drift
and a press (under a 2-ton pressure) ог
hammer

Drive them out from combustion

chamber side toward rocker cover
Heated cylinder head will facilitate the
operation

2. Ream cylinder head side guide
hole at room temperatare

| teh
is

Sry >
Ay Alle

Fig. ЕМ-43 Убе guide hole for

Service valve guide outer diameter

rm (in)

Service valve guide hole inner
diameter (4) sm (in)

Interference fit of valve guide hole
min (in)

3 to 12.284 (0.4812 100.4817)

85 to 12.196 (0.4797 to 0.4802)

0.027 t00.049 (0.0011 10 0.0019)

3. Carefully peess new valve guide
into head so that it will ft smoothly

emo

after heating cylinder head to 150 10
200°C (302 to 392°F).
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Fig. EM-44 Rearing vale guide

4. Ream bore with valve guide
presed in, using Valve Guide Reamer

Set KV10103980.

‘Reaining bore
8.000 t0 8.018 mm
{0.3180 0033157 ia)

$. Correct valve seat surface with
‘ew valve guide a5 the axe

VALVE SEAT

Check valve seat imerts for any
evidence of pitting at valve contact

surface, nd resest oF replace if worn
excessively.

‘Valve seat insert of 0.5 mm (0.020
10) oversize В available for service in
this engine

Retacing valve seat

When width of valve seat is wide
ок narrow beyond specifications, valve
Seat should be refuced with cutter or

grinding stone.

SST11680001_

Pig. EM-45 Correcting valve seot

ast ad

] 128

45:97 45613
0179521617988). 7)

sak 
i | 2260

91039 RFT — Г
| дю i ald

(0039 o0059)R | 390158)¢8. —| Soy

526 (1.283) ain

|

t

Exhaust =o
И

| ооолюви 4 |

3007596 |
Crates to a8 a

Fig, EM-46 Service value seat dimensions

Cylinder head recess diame.

For standard insert

For standard insert

For service insert,

37.000 to 3

37.500 to 37,516 (1476410 1.4770)

45.000 t0 45.016 (1.7717 (0 1.7723)

For service insert | 45.500 to 45,516 (1.7913 to 1.7920)

(1.4567 t0 1.4573)

Interference
fit mm G9) и

10,081 t0 0.113 (0.0032 t0 0.9048)

0.064 to 0.096 (0.0025 10 0.0034)

Roplacing valve seat insert

1, Old insert can be removed by
boring it out unt it collapses. The
machine depth stop should be set $0
that boring. cannot continue beyond

EM.10

the bottom face of the insert recess in
cylinder head.
2. Select s suitable valve seat insert
and check is outside diameter.
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3. Machine cylinder head reces: to
the concentric circles in valve guide
enter so that insert will have the

correct fi

4. Ream the cylinder head recess at
00m temperature

5 Heat cylinder head to э tempera

ture of 150 to 200%C (302 to 392°F), dimensions ae shown in Figure EM-47
66. Fit insert ensuring that it beds on 8. Apply small amount of fine grind
the bottom face of its recess, end ing compound to valve contacting face
caulk more than 4 points. and put valve into guide, Lap valve

Valve seats newly fitted should be against is seat until proper valve seat
cut or ground using Cutter Set Valve ing i obtained. Remove valve and then
Seat 711650001 at the specified clean valve and vale set

Unt: Gn)

полке ю С

Las

b 39.1534) 4i

Е батлы

| 6.638) din

Fie 1.726) ain

346(1362) ai

CAMSHAFT AND
CAMSHAFT BEARING

CAMSHAFT BEARING
CLEARANCE

Measure the inside diameter of
camshaft bearing with an inside dial

gauge and the outside diameter of
camshaft journal witha micrometer. IF
Wwear is found inside bracket, replace

cylinder head assembly.

Fig. BMA7 Standard valve seat dimensions

VALVE TIMING

This diagram will apply to all ey
inders. If any valve is found out of
specifications, one possibilty is that

eam lobe is worn or damaged. This
calls for replacement of camshaft

Fig. BM-48 Checking cameho(t bearing

ton
Camshaft journal to bearing clearance p>

Ls Standacd Wear limit
0.038 10 0.067 Fi, EM-19 Value timing Фит

авео Gn) | pas o'9026) 0.41 0.008)

Inner diameter of cam | 48.000 to 48.016
shaft bearing mm (in) | (1.8898 to 1 8904)

emt
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Unie варю

oe Sa PS ee

we [aw [вия

18 Standard Bend init
ayes 002,0.0008) | 005 (00020)

CAMSHAFT ALIGNMENT

1. Chock camshaft, camhaft journal
and cam surface for bend, wear ое

(Cunshaft specifications

Standard height of eam um (in)
Intake
Exhaust

‘Wear limit of eam height пит (in)

Allowable difference in diameter between
smax. wor and min, wor parts of camshaft
journal ra (i)

Maximum tolerance in journal diameter
‘am (in)

‘Camshaft end play smn (in)

CYLINDER BLOCK
3. Vesually check cylinder block for Note’
‘racks or laws.
2. Measure top of cylinder block

(Gylinder head mating face) for warp-

damage. If damage is beyond limits,
replace affected pars

Surface grinding limit
Grinding limit of cylinder block can be
determined by cylinder head grinding

age. If warpage exceeds limits, correct i an engine.
x Depth of cylinder head grinding is

a

128 Standard Maximum tolerance
‘Surface Natness Jess than

um (in) 0.05 (0.0020) Бы

Ема

2. A bend valve is one-half of the
reading. obtained when camshaft is

turned one full revolution with в dial
‘gauge applied tothe center journal

Fig. EM-50 Checking camshoft bend

40,30 to 40.35 (1.5866 to 1.5886)
40,30 to 4035 (1.5866 to 1 5886)

925 (0.0098)

0.05 (0.0020)

0.1 0.004)

(0.08 to 0.38 (0.0031 to 0.0150)

Depth of cylinder block grinding is
че

‘The imi iss follows:

s+ Hb = 0.20 mm (0.0079 in)

Fig. BM-51 Checking eylinder block
‘тс
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Surface grinding limit:

The grinding limit of cylinder Block
fan be determined by the cylinder
head grinding in an engine

Depth of cylinder head grinding is
*^

Depth of cylinder Block grinding is
os

‘The limit is as follows:
‘A+B =0.20mm (0.0079 in)

3. Using a bore gauge, measure су.

inder bore for out-of-round ot taper. I
outofround of taper В excessive,
rebore cylinder walls with a boring
‘machine. Measurement should be
taken along bores for taper and around
bores for out-ofsound. See Figure

EMS3,

Ovtofround ХУ
Taper AB

Fig, EM-52 Measuring cylinder bore
‘diameter

4. When wear, taper or out-of'round
is minor and within limits, remove step
at topmost portion of cylinder using a
ridge reamer or other similar too.

HOW TO MEASURE
CYLINDER BORE

‘A bore gauge is used. Measure
cylinder bore at top, middle and bot-
tom positions toward A and В direc
tions as shown in Figure EM-S3 and
record the measured values.

Ио

Teese

Unit: nm Gn)

Pig. ЕМ.53 Cylinder bore measuring
postions

Cylinder bore mm (in)

Difference cylinder bore | mm (in)

Inner diameter

Outof-round

Tiana | S2an0.0460%0 | 020
(3.3858 to 3.3878) | (0.0079)

“0.015(0.0006) ee
001500006) |

Гозо | 92

Oversize pistons ( hy pin) specifications

Piston diameter rom (in)

Standard

050(0.0197) Oversize

1.00 (0.0394) Oversize

| 65.985 to 86.035 9.3882 to 3.3872)
86.465 to 86515 0401 034081)

86.968 to 7015 6.4238 0 3.4288)

CYLINDER BORING

1. When any cylinder needs boring,
all other cylinders must also be bored
atthe same time.
2. Determine piston oversize accord
ing to amount of wear of cylinder.

emia

3. The size to which cylinders must
be honed is determined by adding
piston-to-cylinder clearance tothe
largest piston diamoter (at piston skirt
in theust direction)
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Fig. BM-54 Measuring piston diemeter

Fig. EM-55. Measuring piston shirt
‘diameter

Robored size calculation

D=A+B-C=A+ [0005 to
(0.025 mm (00002 to 0.0010 No)

where

D: Honed diameter
А: Skirt diameter as measured
В: Pistonto-wall clearance
С: Machine allowance [0.02 mm

(0.0008 =)

CAUTION:
а. To prevent strain due to cutting

heat, bore cylinders in this order:
153624,

Ь. Before boring any cylinder, install
bearing caps. in place and

tighten to the specification so that
‘the crankshaft bearing bores. will
not become distorted from the bor-
ing operation.

4. Do not cut too much out of
cylinder bore ata time. Cut only 0.05

‘mm (0.0020 in) or so at atime
5. Measurement of just machined
cylinder bore requires utmost care

since iti expanded by cutting heat.

128

Standard clearance am (i 0.025 t0 0.045 (0.0010 10 0.0018)

Feeler gauge mm (in) 0.04 (0.0016)

Extracting force xg (by 02 1015 (04 103.3)

Cylinder liner for sevice

6. As a final step, cylinders should
be honed to size
7. Measure the finished cylinder
bore for outof-ound or tapered part,
8. Measure pistonso:

‘This clearance canbe checked
easly by using а feeler gauge and a
spring balance hooked on Felerguuge,
‘measuring the amount of force re
кей to pull gauge out from between

piston and cylinder.

er clea

Note:
8, When measuring clearance, slowly

pil feeler gauge straight upward.
b, It is recommended that piston and

cylinder be heated to 20°C (68°F),

pigs
Wa

Fig. BM-56 Measuring piston ft in
‘суде

Note:
If cylinder bore is worn beyond limits,
vse-cylnder liner.
Oversize cylinder liners are availble
for service.
Interference fit of cylinder liner in

cylinder block should be 0.08 to 0.09
‘mim (00031 to 0.0035 in)

Unit: mm (in)

400.137)
Oversize

45 (0477)
Oversize

5.0 (0.197)
Oversize

128

Outside diameter

‘90.00 to 90.05
(6.5433 to 3.5453)

90,5010 90.55
(3.5630 to 3.5650)

91,00%09105 |
8.5827 10 3.5846) |

Inner diameter

85.50 to 85.60

(3.3661 10 3.3701)

Ем
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PISTONS, PISTON ee й
PINS AND ри либо)
PISTON RINGS

2 anda Wear mit1. Remove carbon from piston and Lad Ge |
ring grooves with а catbon ара and J ——____|

2 curved ste! wire Clean out ol вов
0.040 190.073in bottom land of ol ing groove Top tng pepe.2. Check for damage, scratches and ue Е ов

wear Replace И necessary 0.030 10 0070
3. Measure side clearance of rings in Sah ie, (0.0012 to 0.0028)
ting grooves a8 each ring is installed.
Clearance with new pistons and ings
should bea follows Ring op Unit: mm in)

р Standard Wear init

a 050% |
ми (0.0098 to 0.0157) |

0.30 100.50Secondring | 0500050 | 10009)

03010090 |ея iting (60118000354)
Fig EM-57 Meomring piston ring

ide clearence

Пао to outer diameter of pin. wear extent that it ean be finger pressed at
4. Tush ring into cylinder with 4 crceeds limit, replace each piston pin room temperature. THis. pston pia
Piston $0 as to place it squarely it together with piston on which iC is must be a tight press fit into eonnee-
cylinder; measure ring gap With в jntalied ор
feeler gauge. 6 Determine the fitting of piston

Ring should be placed to diameter
at upper or lower limit of ring travel

sil ‘Fig. EM-60 Measuring piston pinig. EM-59 Piaton pin fitting > poles

it: mam (in),
Fig БМ Meowring ring ep

128—|

Note Piston pi ouside diameter | 20993020998 0.8265 to 0.8267)
4% When piston rng only is to be

первый, without cyilader bore Piston pin hole diameter | 21.001 to 21.008 (0.8268 to 08271)
being comected, measure gap at _
bottom of обе where wear is Piston pn to piston clearance | 000800013 (0,0002 10 0.00051)

5. Oversie piston rings are walable Interference fit of piston at a
for service. [0.5 mm (0.020 in), 1.0 pin to connecting rod (015 15.0.033 (0.00059 to 0.00130)

‘mm (0.039 in) oversize]
м5
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Standard Maximum

‘Connecting rod bend
‘torsion (per 100 ram
or 3.94 in length)

0.03 (0.0012) 9.05 (0.0020)

: = | ae

CONNECTING ROD
1. Wa connecting vod has any flaw
ton either se of the thrust face or the
large en, courect ое replace it

aia

ig. PM-G1 Cheching rod alignment

2. Check connecting od for bend or
{orsion using a connecting rod aligner
bend oF torsion exceeds the limit,
corrector replace,

3. When replacing connecting rod,
Select 10d во that weight difference
between new and old ones в within
7 (05 02)

4. Install connecting rods with bear
ings on {0 coresponding crank pins
and measure thrast clearance. If meas
ured value eacoeds the limit, replace,

Fg, EM-62 Checking big end ру

CRANKSHAFT
1, Whenever crankshaft is removed
fom engine. It should be cleaned
thoroughly in suitable solvent. After

cleaning, check erankshaft journal and
frank pin for score, bias weat of
cracks. Repair ог replace as required
If damage is minoc, dress with fine

crocus cloth
2. Check journals and crank pins for
taper and Gvtofround with a micro

eter, Measurement sliould be taken
slong journals for taper and around
joumals for outofround. See Figure

'EM.63 for detailed info

Outotzound — X-Y
Taper ^в

rt

‘main ora
44210 54958 Allan pin

(2.1631 to 2.1636) 49961 о 49.974
{139670 0 1.9685)

Fig. EM-63 Crenbshaft and journat

If journals of crank pins are tapered

with a now 3

3, Crankshaft bend can be checked
by placing on V-blocks and using а
lial gauge with its indicating fingee
resting on center journal

ig, ВЫ: Checking crankshaft bend

Las Standard Maximum
Taper and outofround

Jess than
Luann | ОО) 0.03 (0.0012)

Ем16
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18 st

(Crankshaft bend im (in)
9.05 (0.0020)

dard Maximom

0.10 (0.0039)

Note
When measuring bend, use a dial
gauge. Bend value is half of the reading
obtained when crankshaft is tured
fone full revolution with a dial gauge
attacked to its center journal.

4. After egrinding crankshaft, nish
iw the necessary size indicated on

pages EMIS and 19 by using an
adequate vndersize bearing according
to the extent of requited repair.
5. Install crankshaft in cylinder ig. EMC65 Checking crankshaft ond

play.

pay ram (in) (0.0020 t0 0.0071) 93/0012)

check crankshaft pilot bushing for 9S mm (0.974 ву

() Pall out bushing sing, Pit
Bushing Puller 5116510001

tonne

Fig ЕМ 86 Pulling out pilot bushing

2) Before instaling а new bushing,
thoroughly clean bushing hole. Press
‘At bushing so its height above Mange
end Is 65 to 7.0 mm (0.256 to 0.276
in), Do not of bushing.

BUSHING AND
BEARING

MEASUREMENT OF
MAIN BEARING CLEARANCE

1. Thoroughly clean all. beating,
check for scratches, melting, scare ot

Replace bearings if any damage is
detected,

Ем?

2. Crankshaft journals and bearings
should be clean and free from dust and
dirt before oil clearance is measured

Seale

ое

Fig BM-68 Plostigage

3. Set main beating on cap black.
4. Cut a plastigage 10 width of bear

ing and place it im parallel with crank
pin, getting clear ofthe of! kote. Install,
cap on the assembly and tighten them
together tothe specified torque

Tightening torque
4.5 10 SS kam (33 t0 40 fb)

Note:
Do not turn eraakshaft while phsti-
gage is being inserted

5. Remove cap, and compare width
Of the plstigage at its widest part with

scale printed in plastigage ence

ig, FM-89 Measuring bearing
leerance

MEASUREMENT OF
CONNECTING ROD
BEARING CLEARANCE

1. Measure connecting 104 bearing

tlearance inthe same manner зн above,

Tightening torque’
45 1055 kam

(33 1 40 felb)



Engine Mechanical

Bearing ой clearance

valve, replace bearing with an under.
size Dearing and grind crankshaft jou

tal adequately

128 Standard [Wear tim
Main bearing clearance | 0.020 10 0072 даряum (in) (0.0008 to 0.0028) a
Connecting rod beating | 0025100055 7 А,elearance-mm (in) 0.0010 to 0.0022) de ral

2. If learance exceeds specified Bearing crush

ее Las

‘All main beating mm (in) 019003 (0 te 0.0012)
FITTING BEARINGS All connecting od bearing. mm (in) 0.015 t0 0.045 (0.0006 to 0.0018)

Bearings are manufactured with

rush to make bearing snug down into
Its bore. To measure this, proceed 29

follows:
Main bearing undersize

Unit: mm (in)

128 Bearing top thickness Crank journal diameter

sD
1.822 to 1.835

(00717 «9 00722)
54.942 054.955
(2.1631 10 2.1636)

0.25 (0.0098)
Undersize

1.947 to 1.960
(0.0767 10 0.0772)

54.692 to 54.705
(2.183210 21537)

050(0.0197)
Undersize

2.072 to 2.085

(0.0816 to 0.0821)
54.442 10 54.455

(2.1434 02.1439)
Fig, EM-70 Checking Dearing crush

0.75 (0.0295)
Undersize

2.197 t0 2.210
(020865 v0 0.0870)

54.192 054.205

(2.1335 to 2.1341)

1. Set ein beating in main bearing
‘ap recess or cylinder block bearing

1.00(0.0394)
Undecsize

2322 02335

(60914 10 0.0919)
53,942 1053955

(2.1237 (02.1242)
recess corcecty.
2, Lock one side end of bearing and
press other side until bearing. back
surface touches the recess,
3. Тел, measure beating crash “HTM
with a feeler gauge. See Figure EM-70,

‘The standard bearing crush value is
listed below.
4. Handle connecting rod besting in

the same manner a8 above

ewe
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Connecting rod bearing undersze п

Las Bearing top thickness Crank pin diameter

Е 1.493 10 1.506 49.961 049974
a (0.0588 10 0.0593) (19670 10 19675)

ae 1.523 10 1.536 49.901 10 499140.06 (0.0024) Undersze( (6.0600 t0 0.0605) (1.9646 10 1.9651)
1.553 to 1.566 49.841 049.54

9.12 (0.0087) Undersize (0.0611 100.0617) (1.9622 101.9628)
ns ‘A 1.618 10 1.631 49.711 1949.724

ir natant (0.0837 0 0.0642) (19571 101.9576)
1,743 10 1.756 49.461 10.45.47450 (0.0197) Underszeоон CGoess ions) | (1947310 1.9475)
1.868 10 1.881 49.211 0492340.75 (0.0295) Unsersze speech

1.993 102.006 48.961 10 48.974
(0.0785 t0 0.0790) (1.9276 10 1.9281)

(1.9374 10 1.9379)

1.00 (0.0394) Undersize

MISCELLANEOUS
COMPONENTS

CRANKSHAFT SPROCKET,
CAMSHAFT SPROCKET

1. Check tooth surface for flaws or
wear. Replace sprocket if damage is

(1)__ Turn engine until No. 1 piston is
at TDC, on its compression stroke.

Determine whether camshaft sprocket
Jocation notch comes off the left end
оГ the oblong groove on camshaft
focator plate, (Ifthe losation notch is
off the let end of the oblong groove,

2. Install camshaft sprocket in posi- 2 y
ceeds ОЛ mm (0.004 10) total indi
ator reading, replace camshaft
sprocket, Also check for end play

Fig. EM-72 Checking camshaft
nd play

т 3. Check chain for damage, exces
| tive wear oF silch at rae Maks

es Replace if faulty,
г |] 4 When chain stretches excessively, п ewes

ooo <> cbr the valve timing. goes out of order 0°
Py EMT! Checking camanofr TWO location (camshaft set) holes are Fig, EM-73 Comshaft locete plate

“tprocitet runout provided in camshaft sprocket to cor.
tect vale timing

Adjust camshaft sprocket location.
If the stretch of chain roller links is
excessive, adjust camshaft sprocket

Camshaft end play location by transferring the camshaft
1008 100.38 mm Set position of camshaft sprocket to
(0.0031 100.0150 in) No. 20r No.3 holes.

Ем
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О: Timing ark

а к

до adjustment

©)_ Тир engine untit No. 1 piston is
at ТОС. on its compression stoke,
Setting camshaft on No.2 location

hole in camshaft sprocket. This No.2
notch should then be on the right end

of the oblong groove. When No.2 hole
is used, No.2 timing mark must also

be used. The amount of the modifica:
tion isa 4° rotation of erankshalt.
©) If the valve timing cannot be
corrected. by using No.2 hole, use

No.3 hole in the same procedure as
above. The amount of modification by
using No, 3 hole в an 8° rotation of
crankshaft

(4) When modification becomes
impossible even by transfering. eam:
shaft location hole, replace chain as
sembly,

CHAIN TENSIONER AND
CHAIN GUIDE

Check for wear and breakage. Ве
place if necessary

Lasaton hele >, Oblong groore

Location notch

Го
Afteradistment gat)

ig. EM-74 Adjusting camshaft sprocket location

Fig, EM-75 Camshaft drive mechanism

FLYWHEEL,
1. Check elutch dsc contact surface
with flywheel for damage of wear.

Repair or replace if necessary.
2. Measure runout of clutch Че
‘contact surface with a dal gauge. IF it
exceeds 015 mm (0.0059 in) total
indiator reading, replace it.

M20

Fig. EM-76 Checking fywheet
deviation

3. Check tooth surfaces of ring gear
for Dawe or wear

Replace if necessary

Note
Replace ring gear at about 180 to
220°C (356 to 428°F).

FRONT COVER AND
REAR OIL SEAL

Fist check front cover and rear oil
seal for worn of folded over sealing lip
‘or oll leakage. IF necessary, install а
new seal. When instabing new seal,
Pay attention to mounting destin,

Note: It is good practice to renew ol
seal whenever engine 5 overhauled

Front Rew

ig. EM77 ОЙ seat of erankshoft
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PRECAUTION

cYUN

PRECAUTIONS
1, Use thoroughly cleaned parts.
Especially, make sure that oil holes are
clear of foreign matter.
2. When installing siding parts such
зе beatings, be sure to apply engine ой

3. Use new packings and ой seals.
4. Do not eouse lock washers.
5. Keep tools and work benches
clean,
6. Keep necessary parts and tools
near at hand
7. Be sure to follow specified tight-

nig torque and order
8. Applying sealant

‘Use sealant to eliminate water and
oil leaks. Pots requiring seulan ae:

(1) Front cover and corners of сур
Inder block: See Figure EM-78,

@)_ Main bearing cap and cylinder
block: Bach side of rear main bearing
‘ap and each corner of cylinder block

Зее Figure EM-79,

(3) Cylinder block: Step portions at

flour mating surfaces (cylinder block to
vear_main bearing cap). See Figure
M0.

Note:
Do not apply too much sealant.

‘Apo selina hese points

‘ig. EM-78 Applying reo
(Pront over and gasket)

ENGINE ASSEMBLY

CONTENTS

Ема TING ROD ЕNo.22
EM21 ENGINE ASSEMBLY M22

Note:Cinder block Rear min bearing ор

2010.25 mm “
(0273 100.98 i)

чт

ТН. ео
Fp. БИ Лоры an

м

Points be
plied want \

Fig. BM-80 Applying sealant

(Cylinder block)

CYLINDER HEAD
1. Valve assembly and valve spring

Using Valve Lifter 8712070000, set
valve spring seat in position, and ft
valve guide with ой ea.

‘Assemble valve in the order: valve
lianer and outer valve springs, sping
felainer, valve collet and valve rocker

guide

Fig. BMBF Installing valve

eM.21

Ensure that valve face is free from
foreign mater,

'. Outer valve spring is of an uneven
pitch type. Install spring facing
painted side о cylinder head sur-

face.

is

Мом pitch Wide ich

Fig, EM-82 Inatlling value spring

Valve rocker pivot astembly

Screw valve rocker pivots joined
with lock nuts into pivot bushing
3. Camshaft assembly

Set locating. plate and carefully
install camshaft in cylinder head. Do
rot damage the bearing inside. Oblong
groove of locating. plate must be
ixected toward front side of engine.

Fig. M83 Installing camshaft
Tocating plate
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4, Install camshaft sprocket oncam- PISTON AND.
shaft and ‘tighten it to specified ~~ @QNNECTING ROD

torque 1 Assemble pistons, piston pins and
| Tightening connecting. rods on the designated

13 to IS kgm ово.
(4 10 108 fb)

| A this time, check camshaft end Е
pay ty а

Fig, BM.89 Installing piston ving

| токи 3. Ра beatings on connecting rod
: and connecting 104 ар.

my Note:
#186 Clean back side of bearing careful.

Fig. ВМ? Installing piston pin

| Sara ENGINE ASSEMBLY
| Fig, ЕМ 84 Installing сотовой 1. The frst step in engine assembly
| ‘sprocket is to bolt Engine Attachment

‘ST05340001 to right hand side of
cylinder block. Next, install block on
Engine Зав 5105018000 with

Otthote engine bottom up.
2. Set main bearings at the proper
portion of eylinder block.

5. Install rocker arms by pressing
valve springs down with a screwdeiver.

ig, RM-88 Assembling piston and
‘connecting rod

Note:
=. Piston is pressed into connecting

rod with fitting force of from 05
to 1-5 tons; aid of Pin Press Stand

Fig. EM-85 Installing rockerarm —_§T13030001 is necessary.

When pressing piston pia into con-

necting rod, apply engine of fo pin

and small end of connecting rod.
», Arrange зо that ой jet of connect

ing rod big end is directed towardtight side of cylinder block. 3, Install baffe plate including cyl
<. Be sure to install pistom in eylinders _inder block net,

with notch mark of piston head Note

6. Install valve rocker springs
| 7. After assembling cylinder head,

turn eatnshaft until No.1 piston в at
FTC. onits compression stroke.

Fig, EM-90 Main bearings

| toward font of engin, 4. Only center bearing. (No.4) is 2

|| 2. зай piston sings flanged type
| Install top and second rings in right. Allinter-beaings are the sume type.
| ponition, with marked side up. «Front beating (No.1) В ato the

ae same type as rear beating (No.7).
i 4. All upper and lower bearings are

Top tng is omit ped on actuate
liner contacting face

Ъ. Second ring has larger taper surface 4. Apply engine ой to main bearing
than top ring surfaces on both sides of cylinder

«. In the combined ой ing upper ral block and cap and then install rank
Fig, 5U.96 Amembling cylinder hesd i same as lower one. Saft

em22
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5. Install main bearing cap and tight- 7. ‘Install side oil seals in rear main
en bolts to specified torque, bearing cap. Prior to installing, apply

sealant to sealsTightening torque:
45 t05Skgm

(33 t0 40 fb)
Note:
=. Apply sealant fo each side of rear

‘main bearing cap and each comer
of cylinder block as shown in
Figure EM-79,

Ь. Arrange parts so arrow mark on
bearing cap faces toward front of
engine.
ее Fig BM 99 Dring side olsecl

bolts, place bearing cap in proper otspostion by siting ой in 8 ПШ rear ol el sing Crank ADDY engine ot sig partsthe axial direction, shaft Rear Oil Seal Drift ST15310000, 5. Arrange so that notch mark on
4, Tighten bearing cap bolts graduelly Apply lithium grease 0 sealing lip of ‘Piston head faces to front of en

in two to three stages outwardly oll sal sine
<. Install piston rings at 180° fo eachfrom center bearing in the sequence Lettre |papate gah обет, avoiding theit fit in the

а
 

‘thrust and piston pin directions

ascertain that crankshaft tums

Fig. EM-96 Installing piston-rod
‘assembly

smoothly a
«

Fig, EM-94 Installing rear ой sat

Laat ewes
When installing ol sal, give coating of

engine oil to mating shaft to prevent
© gi 95 scratches and folded lip. Also giveOg |. Also 8

Fig. ЕМ.97 Piston rng direction

2. Install connecting rod ваcoating of oil to periphery of oil seal. — '?. _ Install connecting rod caps.ПВН Torgue sequence of к Tightening torque:
‘ap bolts 

5зоба ral ad pits 4.5 10 5.5 kgm (33 t0 40 14%)

10, Install flywheel securely, and
6. Make sure crankshaft has proper tighten bolts to specified torque
end play Tightening torque:

Crankshatt end play 13 to 15 kgm (94 to 108 11)
0.05 100.18 mm

(0.0020 10 0.0071 in)

Fig. EM-98 Installing connecting rod
cap

Note:

‘Arrange connecting rods and connect
ing rod caps so that the cylinder
‘numbers face in the same direction.

вмз

Fig. ЕМ.05 Installing flywheel

р 5424 11, Insert pistons in corresponding
Fig, EM-92 Checking crankshoft cylinder using Piston Ring Compressor 13. Make sure that connecting 109

end ploy #M03470000. big end has proper end play

eM.23
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Li,

Fig, БМ: Checking big end play

Big end play
021003 mm

(0.008 to 0.012 in)

14. Install cylinder head. assembly

Pig, B91-100 Cylinder head Боя

(1). Thoroughly clean cylinder blosk
and head surface.

Do n0t-apply sealant to any other

part of cylinder block and head su
face,
©) Turn crankshaft until No, 1 pis
ton is at TDC. on tts compression
stroke

@)_ Make sure that camshaft sprock
et location notch and plate oblong
groove are aligned at their correct

postions
(4) When instulling cylinder head,

ke sure that all valves are apart
from head of pistons
6) Do not rotate crabkshaft and
camnshaft separately, or valves will hit

sad of pistons.

(©) Temporarily tighten two bolts
.@ shown in Figure EM-106.

‘Tightening torque:

2 kam (14 146)

15, Install crankshaft sprocket and
distabutor drive gear and fit oll
theower

Note:

Make sure that mating marks of crank:
shaft sprocket face to front.

16. asta ing chain

Note:
а Маке sure that crankshaft and cam-

shaft keys pot upwa

ey
Ки

Cha ева
Crank sprocket

ig, EM-101 Installing timing chain

Ь. Set timing chain by aligning its
‘mating snarks with those of crank:
shaft sprocket und camshaft sprock
ef the right hand side. There are
forty-two chain links between two
‘mating marks of timing chain

< Мот hole i factory adjusted
When chain stretches excessive

adjust camshaft sprocket at No. 2

or No.3 hole
4. Use a set of timing marks and

location hole numbers.

17. Install chain guide 1 cylinder
block
18. Install chaia tensioner

=

|lS
eS €

Fig. EM-102 Instlling chain tensioner

19. Press new oil seal infront cove.

Note:
а. Front cover oil seal should be re-

placed when front cover is diss
sembled,

вм

|. Before pressing ой seal ito front
cover, give coating of engine oil to
periphery of oil seal.

< This oil seal is a threaded seal type
which has improved sealing char.
acteristics. Do not apply grease t0

sealing lip.

20. Install front cover with gasket in

Расе

Ting mak

Fig, BM-103 nealing front cover

Note

4. Apply sealant to front cover and
corer of upper section of cylinder
Block ax shown in Figure М 78

© Intl from cover with head gasket
in place

с. Check the height difference be
tween cylinder. block pper face
and front cover upper face. Die
ence must be les than Обри
(0.0059 in

Note that different types of bolts
are ised

Apply lithium grease о sealing ip
of oi seat

Me
ager

Fig. EM-104 Front cover Бони

Tightening torque:
Size M8

1.0 t0 1.6 kgm

(710 12 fulby
Size M6

04 100.8 kem
090581)
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21. Install crankshaft pulley and
water pump, then set No. | piston at

TDC. on its compression stroke

Crankshaft pulley nut
tightening torque:

12 to 16 km

(87 t0 16145)

Fig. EM-108 Installing стопой

ulley

22. Finally tighten head bolts
several steps according to the tighten

ing sequence shown in Figure EM-106,
Note that two types of bolts are

used

Special tool Cylinder Head Bolt
Wrench $T10120000

Tightening torque
701085 kam

(51 t0 61 4)

ig. EM- 106 Tightening sequence

Note:
a. Be sure to tighten two small bolts
b. After engine has been operated for

several minutes retighten if neces-
say,

23. Install ol! pump and distributor
дача spindle in front cover

Tightening torque
LL Ls kem
(to 11 fulb)

Note:

Assemble ой pump and drive
spindle, aligning driving spindle
mark face with ой pump hole.

Ь. Install oil pump together with drive
spindle so that the projection on its

top is focated at the 11 :25 a.m.
position, at this point, the smaller
bow-shape will be faced toward the
front.

© Do not forget to install gasket

Sot oe

Fig. EM-107 Setting distributor
driving spindle

Fig, BM-108 Installing ой pump,

pen
NY

т выно
Fig. EM-109 Setting distributor

drive spindle

24. Install water inlet elbow in its
position

25. Install ой strainer, of pan gasket
and ой pan.

Ем25

Nate:
=. Apply sealant to the step portions

at four mating surfaces as shown in
Figure EM-80.

. Oil pan should tightened in criss
‘ross pattern fo a final torque of

06 to 1.0 kgm (4.3 t0 72 4)

26. Adjust valve clearance (a the
specified dimensions.

Special tool Pivot Adjuster
5110640001

Tightening torque:
5.0 10 6.0 kam

60438)

Note:
a. First set clearance 10 the cold

specifications.

ЯDr
Fig EM-110 Adjusting vate

‘lence

Ъ. After engine has Deen assembled,
‘warm up engine until water temper
ature indicator points (a middle of
gauge and finally adjust clearance
to hot specifications.

27. Install rocker cover,
28. Install rear engine slinger, ex:
haust_ manifold and intake manifold
with heat shield plate, and EGR.
tube,

Intake, exhaust manifold
ut tightening torque:

Size 8M
1410 1.8 kgm
(1010 13 felby

Size 10M
35 105.0 kam
(25 to 36 11)

‘There are two types of 10M bolts
as shown in Figure EM-111. When
‘installing, do not confuse them,
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L" dimensions; Long bolt ©
Short bolt (

Fa вмаи

): 40 mm (1.57 ia)
32 mm (1.26 in)

Location of intake manifold securing bots

= = 128

Intake 10.20 (0.008)
cold —

aust тValve clearance ве Pe”)
а Intake 0.25 (0.010)

Hot

Exhaust 030 (0.012)

29. Install CLV. valve вое and sub Hoge clamp tightening torque:
beat shield plat.

30. Install thermostat housing, ther
‘motime switch, thermal transmitter

and water temperatute seasor as an a8
sembly
31. Install water hose.

32, Install fuel pip, pressure regula
tor, cold start vale, injector, canister

control vacuum tube and’ canister

purge hose as an assembly.

Note: Replace hoses which are de
formed, scratched or chafed,

0.10 10 0.15 kgm

(07 (01.1 fb)

33, Install throttle chamber together

with dash pot and B.C.D.D.

‘Throttle chamber tightening torque

15 to 20 kgm
(помп)

+ 34, Install ЕС. control valve,
ВРТ. valve and hoses, Install ВРТ.

valve control tube to intake пап.

26

35. Install air regulator, rocker cover
to throttle chamber hos, ai egulator
towonnector hose and throttle cham
ber to regulator hose and pipe as an
assembly,
36. lastalldstefoutr.
37. Install ри plug.

Tightening torque
15 020 kem

(по 414)

38. Connect distributor to igh ten
sion cables,

Note
All pipes and hoses should be clamped
securely, being careful not to allow
them 10 Interfere with adjacent or
surrounding pars.

39. Install the left engine mount
bracket.

40. Install clutch assembly.

Special tool Clutch Aligning

Bar KV30100100

Tightening torque:

12022igm
боб)

XV30100100 ewer
Fig EM-112 Installing clutch essembly

41. Using an overhead hoist and

lifting cable, hoist engine up away
{rom eagine stand and then down onto
engine cari

Install air conditioner compressor
bracket, idler pulley, compressor and
compressor drive bell in that onder

‘Then, adjust air conditioner com
pressor belt tension by tuning ler

palley bolt in or out. It is correct if
deflection В Вю 12 mm (0:31 10
(0.47 in) thumb pressure (10 kg (22
1b) is applied midway between idler
palley and air conditioner compressor
pulley
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Tightening torte
OP 48108 Stem

Garena) emer?
Fig. EM-I12 Instaling compressor

242)

Fig. EMI14 Airconditioning
‘compressor Бей

tension

42. _ Install alternator bracket, adjust.

ing bar, alternator, fun pulley, fan and
fan belt in that order. Then, check to
bbe sure that deflection of fan belt is
held within 8 (0 12 mm @31 to
047 in) when thumb pressure is
applied midway between pulleys [A
pressed force is about 10 ke (22
1b).

Fig. ВМ. Fan belt tension

43, Install engine mount. bracket
(Fight hand), о filter, ой pressure
switch, oil evel gauge and water drain
phug. When installing oil filter, fasten
ito cylinder block by hand

Note:
Do not overtghten filter, oF oil Ieak-
age may occur,

44. Fin engine oil up to speciied

SERVICE DATA AND SPECIFICATIONS

GENERAL SPECIFICATIONS

Engine model

Cylinder arrangement

Displacement ce(cuin)
Bore x Stroke cv (in)

Valve arrangement

Fring onder

Engine ile om

Manual transmission

‘Atomatic transmission (in

Compression ratio

Об pressure
‘Warm at 2,000 rpm) keglom: (psi.

position)

em27

Las

6 imine

2.753 (108.0)

86x79 (3.39% 3.11)

one

153624

800
700

83:1

351042 (50 to 60)
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TIGHTENING TORQUE

Mode!

Cynder head bolts

Connecting rod big end nuts

Flywheel fixing bolts

cap bolts

Camshaft sprocket bolt

Main beo

il pan bolts

0! pump bolts

Ой pan drain plug

Rocker pivot lock nuts

Camshaft locating pate bots

Manifold bolts or nuts

‘Throttle chamber securing bolts

Crank palley bolts

Front over bolts

ew
м

Oi strainer

em (Cb)

kam (tsb)
gan (Ub)

kgm (ub)

gam (ab)

hem (ub)

kgm (sb)

kem (i)

een)

kgm (eb)
xem (tb)
asm (ft)

ть)

kom (eb)

pon (118)

em (ab)

Las

7.01085 (51 1061)

451055 (33 1040)

13 10 15 (94 to 108)
451055 (33 1040)

1310 15 (94 0 108)

06 t0 1.0(43 07.2)

111015 819 It)

2010 3.0(14 10 22)

5.0106.0(361043)

05008 (361054)

Size 8M 141018 (10 0 13)

Size 10M 3.5 t0 5.0(25 t0 36)

1.5 t020(11 to 14)

2116 (87 10116)

04 10 08(29 10 58)
1.01916 1012)

08011 (58 108.0)
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SPECIFICATIONS.
Model Ls

2) Valve mechanism

mm (in)

0.25 (0010)
Exhaust 

0.300.012)
Valve clearance (Cold) mm (in)

Intake 
0.20 (0,008)

Exhaust 0.25 (0.010)
Valve head diameter vam (in)

Intake 44 (1.73)Exhaust 35.38)
Valve stem diameter mm (in)

Intake 
7.965 to 7.980 (0.3136 10 0.3142)Exhaust 7.945 t0 7.960 (0.3128 10 0.3134)

Valve length sm (in)Inuake 1149 t0 1152 (45210454)Exhaust 
11570 116.0 (4.5610 4.57)

Valve it пил (in)
Intake 105 (0.413)Exhaust 105 (0.413)

Valve spring fre length ‘am (in)Outer 49.98 (19677)laner 4485 (1.7657)
Valve spring pressured length (valve open)

‘amg (in/b)
Intake Outer 29.5/49.0 (1.161/108.0)

Inet 24.9255 (0:965/36.2)
Exhaust Outer 29.5492 (1.161/108.0)

Inner 24.5/25.5 (0.965/56.2)
Valve spring asembled height (valve close)

‘mmf (in/b)Outer 40.0/21.3 (1.575/47.9)
Inner 

35.0/12.3 (1.378/27.1)
Valve guide length mm Cin)

Intake 59.0(2.323)
Exhaust $9.0 (2323)

‘Valve gue height from head sueface mm (in) 10410 10.6 (0.409 00417)
Valve guide ier diameter ‘mm (in)

Intake 8.000 to 8.018 (03150 t0 0.3157)Exhaust 8.000 to 8.018 0.3150 t0 0.3157)

мо
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‘Valve guide outer diameter (standard) um (in)
Intake

Exhaust

Valve guide to stem clearance sam (in)
Tatake
Exhaust

Valve seat width nm (in)
Intake

Exhaust

Valve seat angle
Take
Exhaust,

Valve seat interference ft sm (in)
Intake

Exhaust

Valve guide interference ft mm (in)

1b) Camshaft and timing chain

Camshaft end play rman (in)

Camshaft Jobe lit (Effective lit) mm (in)
Tatake

Exhaust

Standard height of eam А"
Intake

Exhaust

mm (in)

‘Camshaft journal diameter sme (in)
IK

2nd 1

за

ath

sth

Camshaft bend mm (in)

‘Camshaft journal to bearing clearance sn (in)

Camshaft bearing ле diameter mm (in)
пы

2nd

aud

зы

sth

eM30

12.023 10 12.034
(04733 1004738)
12.023 to 12.034
(04733 1004738)

(020 t0 0.083 (0.0008 to 0.0021)
0.040 to 0.073 (0.0016 to 0.0029)

14016 (0055 100063)
181022 (0.071 t0 0087)

д

0.081 to 0.113 0.0032 w 0.0084)
0,064 to 0.096 (0.0025 to 0.0038)

0.027 to 0,049 (0.0011 to 0.0019)

(0.08 10 0.38 (0.0081 10 0.0150)

7.00 (0.2756)
7.00 (0.2756)

40.30 to 40.35 (1.5866 to 1.5886)
403014035 (1 5866 to 1.5886)

a

(1.8878 to 1.8883)
479491047962 Г
(1.8878 to 1.8883)
47.949 10 47.962 ewer
(1.8878 to 1.8883)
47,949 10 47.962

(1.3878 to 18883)

902 (0.0008)

0,038 to 0.067 (0.0015 150.026)

48,000 10 48.016

(1.8898 to 1.8904)
48.000 10 48.016

(1.5898 to 1.8908)
48.000 to 48.016

(1.8898 to 1.8904)
£4,000 to 48.016
(1.8898 to 1.8904)
4,000 to 48.016
(1.8898 to 1.8904)
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©) Connecting rod

Center distance sm (in) 13035 (5.13)
Bearing thickness (СЛ) mm (in) 1.493 to 1.506 (0.0588 t0 0.0593)Big end play пиз (in) 0.20 to 0.30 (0.0079 t0 0.0118)
Connecting rod bearing clearance mm (in) 0.025 to 0.055 (0.0010 t0 0.0022)
Connecting rod bend or torsion (per 100 mm or 2.937 in)‘mm (in) Jess than 0.03 (0.0012)

4) Crankshaft and main bearing

Journal diameter mm (in) 5494210 54955
(2.1631 t0 2.1636)

Journal taper & outof-round mm (in) less than 0.01 (0.0004)
Crankshaft free end play mim (in) 0.05 t0 0.18 (0.0020 to 0.0071)Wear limit of ditoed play mm (in) 930012)
Crank pin diameter mm (in) 49.961 10 49.974

(1.9670 ‘о 1.9675)
Crank pin taper & out-of round mm (in) Jess than 0.01 (0,0004)
Main bearing thickness (S.T.D.) a 1.822 fo 1.835 (0.0717 t0 0.0722)
Main beating clearance mim (in) 0.020 to 0.072 (0.0008 to 0.0028)
Wear limit of dittoed clearance mm (in) 0.12 (0.0047)
‘Crankshaft bend mm (in) 0.05 (0.0020)

9 Piston

Piston diameter СЛ) пт (in) 85.985 to 86.035
(8.3882 10 3.3872)

050(0.0197) Oversize. mm (in) 86.465 10 86.515

(84041 10 3.4061)
1.00(0.0394) Oversize mam (in) 86.965 10 87.015

(3.4238 40 3.4258)
Elipse difference mm (in) 0.32 100.35 (0.0126 0.0138)
Ring groove width rm (in)

Top 
2030 to 2.050 (0.0799 20.0807)Second 2.020 to 2.040 (0.0795 to 0.0803)ow 
4015 t0 4.040 (0.1581 t0 0.1591)

Piston to bore clearance mam (in) 0.025 to 0.045 0.0010 10 0.0018)
Piston pin hole offset mm (in) 0.95 to 1.05 (0.0374 10 0.0413)
Piston pinhole diameter mn (in) 21.001 t0 21.008

(0.8268 v0 0.8271)

emar
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1 Paton pin

Pu ghaneter sme (in)

i tenth rman (in)

‘ston pinto piston clearance rn (в)

laverterence ft of piston pin о connecting rod bushing
(in)

2) Piston ing

Ring height пех (i)
Top
Second

Side clearance sn (in)
Top

Second

Ring aap sin (in)
Top

5
ou

1) Cylinder block

Bore
Ine diameter sn (in)
Weer limit mm (in)
Oucofzound sim (in)
Taper 1mm (in)
Difference between cylinders mm (in)

Surface Natness

9 Cylinder bead

Flat виз (в)

м2

2099310 20308
(04265 004267)

72.00 to 72.25 (2.8346 028445)

0,006 t0 0.013
(0.0002 to 0.0005)

0.015 to 0.033 (0.0006 to 0.0013)

1,977 to 1.990 (0.0778 100.0783)
11970 t0 1990 (0.0776 to 0.0783)

(0.040 100073 (0.0016 to 0.0028)
(0.030 to 0,070 0.0012 to 0.0028)

0.25 to 0.40 0.0098 10 0.0157)
1030 t0 0.50 (0.0118 10 0.0197)
(0.30 t0 0.90 (0.0118 10 0.0384)

86,000 to 86.050 (3.3858 033878)
020 (0.0079)
0015 (0.0006)
0015 (0.0006)
0.05 (0.0020)

Jess than 005 (0.0020)

less than 0.05 (0.0020)
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TROUBLE DIAGNOSES AND CORRECTIONS
Condition Probable cause Corrective action

Г Noisy engine

Knocking of crankshaft
and beating

Loose main bearing

Seized beacng

Bent crankshaft.

Gevea wear of journal

Excessive crankshaft end play.

Replace.

Replace.

Repair or replace.

Correct,

Replace center beating

Piston and connecting
tod knocking.

[Loose bearing

Seized bearing

Loose piston pin,

Loose piston in eylinder.

Replace.

Replace

Replace pin or bushing.

Recondition cylinder

Broken piston ring Replace

Improper connecting rod alignment. Realign

Camshaft knocking, {Loose bearing. Replace.

Excessive axial play, Replace bearing thrust pate

Rovgh gear teeth Repair

Broker cum gear. | Replace

‘Timing chain noise Improper chain tension, Adjust.

Worn andor damaged chain Repl
Worn sprocket Replace

Wor undjor broken tension adjusting | Replace
sechaisen.

Excessive camshaft and bearing clearance, Replace.

Camshaft and valve Improper valve clearance. Adjust

mechanism knocking. | won adjusting serew. || Replace
Worn socker face. Replace

Loose valve stem in guide

Weakened valve spring.

Seized valve

Replace guide

Replace

Repair or replace

proper shaft end play,Water pump knocking Replace.

Broken impeller, Replace

1. Other mechasical roubles

Stuck valve Improper valve clearance. Adjust

Usuffcient clearance between valve stem
and guide.

(Clean stem or team guide

Wealkned or broken valve spring. Replace

Seized or damage of valve stem, Replace or clean,

Poor quality fuel [Use good fuel

emag
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Conlon Probable cause Corrective action

Seized valve sat. Improper valve clearance. Adjust.

Weskened valve spring. Replace

‘Thin valve head edge. Replace valve

Narrow valve sat Reface

Overheating Repair or replace.
Over speeding Drive at proper speed

Stuck vale guide Repair.

Excessively worn ‘Shortage of engine oi ‘Add or replace ой.
cylinder and piston, Dirty engine ой.

Poor quality of oi

Overheating

Wrong assembly of piston with connecting
ro,

Improper piston ring clearance.

Broken piston ring

Dirty air leaner.

Mixture too rch

Engine overrun,

‘Stock choke vale

Overchokiog.

Clean crankcase, replace oll and cil filter
clement

Use proper ol

Repair o replace

Repair or replace,

Adjust.

Replace,

Clea.

Adjust.

Drive at proper speeds

(Clean and adjust,

Start correct way

Faulty connecting ‘Shortage of engine oi Aad ol

ig Low ой реше. Conect:
Poor quality engine ой Use proper ol

Rouph sulace of crankshaft Grind and replace bearing,

Clogged ой passage Clean

Bearing worn or eccentric. Replace,

Bearing improper assembled Conect.

‘Loose bearing Replace

Incorrect connecting rod alignment. Repair or replace,

Faulty crankshaft Shortage of engine oll [Add or replace.
bearing. Low oil pressure: Correct

Poor quality engine ой, Use specified ой

CCeankshaft journal worn or outof round. Repair:

‘Clogged ой passage in crankshaft Clean,

Bearing wor or eccentric. Replace

Bearing improperly assembled. Comet

Eccentric crankshaft or bearing, Replace,

ма
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SPECIAL SERVICE TOOLS

ST19320000 Of ier wrench 125664 | stiorat000 Cynder ted bon wens | узы

[races Ревва
Fe 10s

теме | Ss Fie E26
Fete | stisssic00. Совы mai вон

S105015000 Ennead | 234023

ОЗОН Engme sand hg) [120282
DSTOSO12000 Base en es

“ae Beare

KeN Be
О».

@ 78
<

16540000 Pur ма pulley — J stisoincor Pion rin pensnt | узи

Fig. ЕМ-18 Я Fig. EM-30
р Рем

ТРО Chain sopper 12866001 | sri207000 valve er авы

Fe Bo м
Fea

ems:
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СЕЛЕ енто

Tool number & too name те Tool number & tol name Ase

FEN, BEN.

KV101039S0 Valve guide eamerset | 125618 | sT1s310000 Crankshaft rear oit seat | 32569000Qsti08100 даши {22mm ©2298 oat oes
(0.480 in) dia} Saint

@ST11032000 Reamer [8.0 mm (0.31 Фуа
in) dia) я

@ST11320000 Drift а

EMO3470000 Piston ing comprewor | | ——

Fi. E96

ST11650001 Cutter set valve ss 0640001 Pivot adjuster 12561501

Fig Eas Fig, EW-110

'$T16610001, Pilot bushing puller 423907

Fig. EM-66

KV30100100 Clutch aligning bat

Fig. EM-112

вмз
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