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ENGINE MECHANICAL - Englne Disassambiy

PRELIMINARY
CLEANING AND
INSPECTION

Bafore  dissscembling  engine, o
serve The following items!
. Prine b disassembling. check
ouler parls fog sdgn of lsak past theic
puskeled surfaces.
2. Check fuel hoses foo deterioras
tion, cracEs of olwrwie leakage al
fusl past their jointed of connedied
surlace,
3, Wipe dust and mus off cngine,
4, Iospeet ovter parls for wisual
Falis and Broken or rrissng parts sech
as holes and nuets.
5 Check piping and electrigal cir-
cuifs for  deterioration,  breakogs,
fil lings, discontinuity or nsuletion,

DISASSEMBLY

T ramtove engine from car, refer o
tarfion BRL

1. Rerove transmission [rom en-
zins
2. Bemowe clotch assembly, wsing

Toal EVIN00100 1o suprort weigh!
of eluich disc.

i Boemove  allaseaior,
bracket and starting motor,
4. Place zngine assembly on the en-
2lnz atand

(1} Hemowe sngine reounting 2racket
E.H.

(23 Remowe oi  Slter uzlng Tool
STi9320000,

(3) Remove oil prasure sending wmit,
(%1 Install engzine altachment to cvl-
Iadar hlock wsing bl holes secuzing
alternator bracksl wnd watar dzain
plig.

(51 Rctengioe on the stand.

aiternalor

ENGINE DISASSEMBLY

5, Theroughly drain engine oil and
gonlant by removing drain plogs.

&, Remove the following scter parts
zmid alectrizal parts,

Distribuizr eap and high tersioon
cablz.

Distribuodar

Hesse amel pine conpected (o cngine
Fuel line

Intoke monifeld

FBermoye  intake maniald a5 an
assemnbly of fuel pipe, Injector, air
ragulator, ptn, as follows:

8. [Hsonnnect hose connecting rocker
coyvar to throttle dhamber at rocker
coyar,

b. DHeconnect weater pipe connacting
heater houwsing to water Inlet at
wiater inlet,

Rermave hnlt which seoures waler

pipe and fusl pipe to oylinder head.

o Remove tube connecting lweater
housng to thermpstat hoasing,

d. Remove bolt which secures intake
manifold to cylinder head and ra-
move Intake manifold as an asem-
aly.

a. Remove P.CV. valve hose,

T gvialeson

; B S
= T R

SEMIDE

# Exhousid mmapifedd

& Tharmosiat konsging

& Crank pullay: use suitable puller on
air comditinner equippod models

AT D

Watsr pump
Qi pamp ood ol pump delve
spindle,
Ol Lewe] gangs
Spark phags, e,

Rermove oyfindar head asembly.
(1} Rerove cemshall spreckel and
slecaly loawar toming chair,

-1 &

(M Loasen cylinde: head bolts in The
gequencs us shown balow wing Tool,

[} '- — |
T

ae ® T @ .
j.?y" @-\-\.\__l et |- -. 2 _ .-'\:\..-IF.-‘-.

ST1012000%0

=ne0a

{3) Remove baolts secomng oylinder
head to Front cover.

EM-3



Engine Dizsseembly — EMGINE MECHANICAL

When remowing cylinder head fram
engine installed on car, follaw the
instructions helow,

a, Turn crankshaft until Mo, 1 psten
is at T.D,C. on s compressicn
stroka.

b, To fscilitate assembling operation,
ceribe @ mark - on timing chain and
camshaft sprocket with paint be-
fore remaowal,

& Support timing chain by udllzing
Toal bavswesn timing chains,

& -

AT

& Remowve il pan and odl slrainer

% Remove front cover.

1. Remowve chaln  tepsioner  and
chaln gride.

11, Bemove Cming chain.

12, Bemove oil thrower, oil pumg
drive genr and crankshafl sprocke:
from crankshaft.

Chabn ensknmsr

Slack shde chain gikde
Tenskom side chein guile
Ol Ahrowir

CHl pump deive gear
Cwankshaft sprocket
Timing cham

-3 b e pa —

ENi-4

If it s hard to extract cranjshaft
sprocket, use a suitable puller.

3. Remove piston and eennesting
rodl nsgembly.

& PFiston can ba easily removed hy
scraping carban off top face of
eylinder liner with & seraper.

o Mumbers are stamped on connect-
ing red and cap corresponding to
ench eylinder. Cara should be taken
to awoid wrong combination in-
cluding bearing.

14, Bemove crankshall,
(1 Bemose Mywheel and ead plale.

WARNING:
When removing fhywheel, be eareful
not fo drop it

(2} Bemowe maln 2eanng cap.

& When logsening main bearing cap
badt, loosen from outiide in e
s,

s Llse Tool to remove center and
rear main baaring caps, Keep them
in order,

{3} Remove rear oil seal.

(4) Remove cranksmaft,
5. Remove Baffle plate and  steel
el




ENGINE MECHANICAL — Enging Disassembly

PISTON AND
CONNECTING ROD

[. TRemowe piston edngs with a ring
(Rt [ [RFE =] I

7, TPross piston pin oul. Using pres
and Tuel.

ST10%001

Krep the disssembled parts in
arder.

EMIEG

Cairshall

Walve pockee apoing
Walye recker arin
Walve pocker guide
Valve gring collet
Walve zpeing setames
Walwe QL spring
Walwe iener spImg
Walwe imnm SErIAE Real
10 Vaowvs mel seal

11 walve cater spring s2at
12 Walva

15 Walwg cocker prot

i&  Bopckes pivot mck nut
15 Rneckes spring retaiesr
I Hockes preal brashicg

s I L

EMTES

1o Reowve walve rocksr spong,
2, Locsen valwe rockes pivat lock

nut and remove rocker aom by pressing
i valve soring,

—

SR EMTYS

At this time, mke cara not to dam-
age carmshaftt beanngs and cam lobes.

4, Remove valve rocker pivel, mocs-
er pivel lock nut anil ocker sprle
retainer,

Do not remove rocker pivor bush-
Emg.

5. Remave valves wsing Toal.

e Bre surme to leave cemehe® Desreg
[ntact, Bacsuie bsamng oemter o
lHable tio be out of align=s-:

& Take ecare not to lots wares g
pant, oil seal, valvs cofe? o el
pacxar guide



imimaction ang Aecatr —ENGINE MECHANICAL

INSPECTION AND REPAIR

PREPARATION FOR
INSPECTION

Belose cleaning, check for sign of
aanerand Sl leals.

Clean il and carbon deposils
feore all parte, Thew should be clean
from zasket or ssalanl.

: Clean all oil koles with. solvent
and dry with campressed zir. Maka
sure thal Lhey are ot sestaicted,

CYLINDER HEAD
AND VALVE

CHECKING CYLINDER
HEAD MATING FACE

CAUTION:

Mever remove camshaft bearings unless
wou have a suitable machine for boring
gamshaft beating in line. 1T you onte
mmove camshaft bearings, bearing
centers will be out of alignment and
reconditioning is very difficult wathout
center horings.

ERTIE |

1. Mszke a visual check tor cracks
and Flaws.
7 Measure the surface of cylindor
hewd (o cevlinder block  side) for
Warpnge.

If tewvond the specified limit, vor
rezd with = surface grinder.

Warpage of sirface:
Less than
1 mim (0,004 inj

En-5

Surface orinding [imit:

Tha prinding limid of eylinder head
it derermined by the cylinder block
grinding in an engine,

Bupth of cylinder hesd grinding is

kn-’l

Cepth of oylinder block grinding is

B

The limit is as follows:

A 4 B = 0.2 mm (0,008 in)

VALVE

[, Chesk sach of the inteke and
oxhaust vabwe for worm, damaged or
Zoformed valve caps or sleins. Corsect
ar replace the valve that is faulty,

Fior standand size of valve, refer to
505,
2 Walve face or walve stem end
g face should be rafaced by using o
sulve prlader.

When walve head has been wom
down to 0.5 mm (0020 in) in thick-
ness, raplace the valve.

Grnding allwance for valva stem
end surface is 05 mm (0.020 inl or
fass.

VALVE SPRING

. Check valve spring for squareness
using @ steel sguare apd surface plate
If spring & out of sguare “57 more
than specified linit, replace with new
OS5,

Dut of sguare {757)
Outer:
Less thian
2.2 min (.07 inl
| awer;
Less than
1.2 mm [0.047 in)

2. Measure the free length and the
tension of each soricg. If the measired
value exeemeds the specified limit, re-
placa agring.

Befer g 5. DS

s
5

ROCKER ARM AND VALVE
ROCKER PIVOT

Check pivol head =nd cam contoot
and pivet contact surfaces of rocker
aren for darmrape or weur, 10 Gaulls ae
fond, replace therm. A faulty pivat
necessilades its replagement topether
with the corresponding rocler arm.

VALVE GUIDE

Maasure  the  clearance  between
walve puide and valve stem. 1T the
cloaronce exceeds the specifisd Limil,
replace the wom parts or both valve



ENGINE MECHAMICAL — fnspection and Ragair

and walwe puids. In thiz casz, it s
peniin] o detenmine if such a clsar-
gnee has been cagzed by A4 Wain of
bemwt valve stam or by a womp valve
pilde.

Determining clearance

Procise maasrerent of <learace
betwesn valve stem and valve guide
oe=ds the aid of 0 WUCruaEtar Ao
telescops Fole rauge.

1. Measure the dismster of valwe
gtem in Lhree places; top, cenier and
bl logr.

Ruefer tu .05

ERAZ30

-

%, lnsarl teleseope hols peuge in
valve puide bum, measuring al contar,

Gubtrzct the highesl reading of
valve stean duameter from valve pride
bofe o obtiin the tem 1o puide
alearanice.

3. As an expedient, d valve is pushed
in walve godde and moved e the rigat
and left, 7 its tip deflects beyond the
apacified limit there, it will be known

that the clezrznee batween slerm and
goide excesds the maximim Lmil,

Mo allavinbio deflactlon
-i- .2 mym (0.008 m]

_r!- I'
I, ’I_]:m s 1.8 il
] oL

" 1

5 = .

-\.1 __"-_,I || | o
= i |

ERIi1S

Miax. allowabde deflection:
0.2 men (0,008 inj
Max, tolerans:;
Stern to gulde cloarance
0.1 mm (0004 in}

Valve should be moved in parallal
with rocker anm. [Generally, a large
amount of wear accurs in thia direc-
tiom.

Replacement of valve guide

1. Ta remaove ood guides, use Tood
STUIA20000 and o press (uader 4
Z-ton pressue) o o hammer,

Drive them ot from combusiion
chamber side toward rocker cover,
Heated cylindet head will facilitata the
aperalicn.

2, Ream evlinder hesd valve puide
bl wsing Tool [12.2 mm (L2450 in)
dia.] at cowrn terperatune.

Valve guide of 02 mm (0008 n)
aversive dinmeter s wvailanla for serv-
ee. Befor to 5.00.5.

4, Ream the hore wilh valve pulde
pressed in. wsing Tool STL 1020
[8.0 mre (D315 in) diz |

Reaming bore:
§.000 - 5.018 mm
(0.3150 - 0.3157 in)

5 Correet vplve seat osurfuce with
new yalve quide as the axis.

VALVE SEAT INSERTS

Check wvalve seat imserls [ ancy
evidence of pilting 2t walwe contact
sarface, and ressal or replace if wom
ol dxcassively .

Cartect  valve  smat serface  with
Tool and gind with a grinding com-
proriunal,

Yalve aeat ingert of 1.5 mm (0020
in} oversize is available for sarace.

Refer ta 5 IL5.

.-"\-'f.I -
g S aTiisRLoan
b - .l':--\..'{-l:
. LTS
S i
B R T = T 3
5:;;,,\. _\_...- — '\.-\---'? -L_.___-c ] Iﬁ‘
PR AR R
S S
% - ... ER17Y

3. Pross pew valve guwidz into head
cerefully so thal it will fit smoothly
afier heating ovimder head to D30 1o
007 (32 o 3F2VF)

ST LGS0 _
- : -i-}-
_-l- "-- 1
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Replacement of valve seat
insart

I, Ol inserd cen be removed T
bordng out until @ collapss: The
maching depth stop should 22 =1 32
that boring ¢annot continue 7o o0-
the botrom face of the insssr -2iis o
cylindar head.

3. Belect # suwitable valve szal mes
amd check ifs oulaide diamsizr

1. Machine cwlinder head foo==i ®
the concenlie circles 10 wias goid
cenfer so thal inseri = 1 e
correcl [it.

4, Ream the cylimisr 2zl 7=o=
roonm LEmperaTre.

5. Heat cylindsr head 50 2 ==
ture af 150 ta 2000 « 322 -0 7=



soscricn and Repair = ENGINE MECHANICAL

1 pazuring that it beds on
o face of s Tecess, and
cEUDE Tore than 4 pomEs.
= Ve seats pewly ftted should be
—:1 or ground uslag Tool ST1I630001
it the pecified dimensions a5 shown
o515,

apply aall aroount of fne grind-
inp compound to valve contasting face
and pia1 volve into puilde, Lag valhe
againét it seat untl proper valve et
lna is ehtained. Bemove valve and than

Alezn valve amd valve seaf.

CAMSHAFT AND
CAMSHAFT BEARING

CAMSHAFT BEARING
CLEARANCE

Maaznrs the ingide digmeler of came-
shatt haarlag with an inside dinl gauge
and the eutzlds diameter of canshan
jeuenal octa 3 micrometer. [0 oany
malfunction i3 found | reploce camshall
o eylinder head ssszmbly.

Max. tolerance of comshaft
bearimg clearance;
0.1 mm 00044 inl

CAMSHAFT ALIGNMENT

|, Chegk sarmshaft, camshalt journul
andl cam suclace for beod, wear or
damage, If prohlems wre beyoend the
lmits, teplace the parts.

1. A hend wlie s onehadl of Lhe
todal incicator mading obtained when
pamahall is turred oz full rewoludion
witk a dinl paege o Jad and 3pd
Jourmals.

En-3

Camshait bend;
Liess than 0,05 rrime
(00020 in)

3. MWeasure comshaft end play. I
Pevond the ssecified limi, replacs
lezating plate,

.

MR

Camshatt end Hay !
0.08 - 0.38 mmm
{0,0037 - 0.01S0 inl

4, Messure camshait cam height, 17
beyond the specified Lmil, replace
cariahali,

Refer o 5005,

VALVE TIMING

It any walve & found oot of speaifi-
caiions dpefer o 50050, ons pos-
ghility i shat sam lo2e B wom or
damzocd, colling [or replzcement of
cztshafl,

CYLINDER BLOCK

1. Wiswally check cvlicder bock for
cracks ar flaws.

2. Mewsure the top of cylind=r block
(ewlinder head mating faoe) Moo warp-
ape. I warpape cxoecds the specifled
lbit, acrrect with a princer.

Warpaga of eylinder block surface;
Less than 0.10 mm (0.0035 in}

Suriace grinding limit;

The grinding limit of eylinder block
is determined by the cylinder hesd
grimeding in am engling.

Depth of cylinder haad grinding is

g

Depth of cylinder block grinding is

g

Thea limit is 23 Tollows!

A&+ B = 0,2 mm (0003 in]

3. Using & hore paupe, measure oyl-
inder bore for ontofzound or taper,
Tf, cut-ofvound or faper i excossive,
rehore the oylinder walls by mezns of
a boping machine. Measuremerr should
e dzken along bores for dzper and
arcund boses for out-of-rownd.
Reier o 5005,

Chut-of-round .
Taper A8

=1 20 10,740
| il i 2 1

Er 125




ENGINE MECHANICAL — rupection and Repair

4. When wear, Liper o0 out-of-rouncd
is minor and within the lmit, Temon:
the siep at the topmost portion of
evlinder using & ridgs reamsr or ulles
sigriilar Tool

CYLINDER BORING

1. When zny cylinder neads bociog,

Al oiher evlingers must alao e hored

ai the sazne time

2. Detepmine piston oveisize accori-

ing to amount of wear of cylinder
Refer to 5.00.5.

3. The size Lo which cylinders roust

e aoned 5 detarmined by adling

piston-tg-cylindesr elearance to the pis-

toym abirt dlameter "4,

Bleasure dimangion "a"" 3t postion
shown below.

Dirmencion “a™
(distance from center of pinl:
Approxirmately
20 mm (0,79 in}

L t} Ej:: i

b '."0.\_
L -
| -__'__,_,-

e

& ‘When meosuring clcaranee, slowly
pull feeler gauge straight upweard,
|t s recommended that piston amd

arylineder b heated o 20°C [G8°F).

e Ty

ENT14

Rebored dee caleulation
N=A+E- C=A+[0005 10
0,025 oo (0,000 £ 0001000

whers,

0 Hoogo dlameter

o Skist dismeter as menFwCsd

¢ Piston-to-will cleaance

- Machining pllowance

0,002 gpmn (0D iy

e E T

CAUTIOMN:

8. To prevent strain due to cutting
heat, bore the cylinders in the order
of 2-4-1-3.

b. Before horing any cylinder, install
main bearing eaps in plece and
tighten to the specification so that
the crankshaft bearing bores wll
nat become distorted trom the hor-
ing operatian,

4 I onot ocat ton muckh out ool
cylinder bore al a time, Cul oply 005
mm (00020 in) or 40 in dizmeber ata
LT

3. Measurement of a just machmed
cylinder bore requires uimost carc
siace it is expanded by culiing beal.

G, As g ftinal step, cylindess should
be honad to size.

7. Measure the finished ¢ylinder
zore for oubel-ownd or tazered part.

Refer to 5.0.8,

K, Measure piston-to-cylindsr clear-
anca.

Thiz clearance can be cheekel
cazily by wdng a feeler gauge and a
spring balarce hooked on feele pauge,
measuring the amoant of force e
quired to pull gaupe out fiom betwesn
pizton and cylinder.

Fecler gauwyge used:

.04 mm [D,0076 in)

Exctracting fores:

20-147 M
in?-15kg 0.4 -3.31b)

I cylinder bore hes worn beyond
the wear limit, vsa eylindar liner,

Undersize cylinder liners are avall-
abile Tor sarvics,

interfarence fit of cylinder liner
cylinder block should he 008 1o
0,09 mm (00037 to 00035 in).

PISTON, PISTON
PIN AND
PISTON RINGS

I Serspe earbon off pieton and
ring Eracyves with a carbom scraper and
a curved stecl wire, The wire will be
dselul Gy cleaniog beottom land of ring
groove, Clean cut o slofs ia bottom
land of oil fag groove.
2, Check for damage, soratches and
wiar. Repiace if aoch & Fault 45 detect
ed,
3. Measure the side clzarance of
pags b oring grooves as gech mng 1A
iostalled.

[f side clzaronce exeesds the spevi-
fizd limit, replzce miston [opather with
pist-:_:-n i,

EX1ZZ

Max, tnleranes of side clearansa:
0.1 mm 10,004 in|

EN.G



Irsnection ahd Rapair

ENGINE MECHANICAL

4, Measure ring psp with s feeler
ZANEE, P_Iaci_n;a dng !q'l!.ﬁrﬁl]." in oy
inder.
Ring should be ploced to diameisr
at wppes or Lower limiz of dng trave
£ orng gep excecds the specified
Hi=nit, 1eslace ring.

Max. tolerance of ring gap:
1.0 am (0.03% in)

® When plston ring only is to be
raplaced, without cylindar bore be-
ing catrected, measure the gap at
the bottom of cyfinder where the
WEAE §E redmor,

@ Overslze piston rings ere available
for service, [0.5 mm [0.020 in), 1.0
trm [0.03% ind cversizs] .

5. Messure piston pin hole in rela-
ton Lo the culer diametes of pin, 1F
wedi exceeds the limit, saplace such
pistenn pn togelher with glston oo
which it i installed.

Pleton pin to piston clearance:
0.006 - 0,013 mm
(00002 - 0.0005 in)

Determine the fitting of plsion
pin into piston pin hala to such an
extent that it cen be prossed smoothly
by finger et room temperature. This
pEton pin mwist be a tight press hic
into comnecting rod,

L LRl

CONNECTING ROD

l. s connecting rod has ony flaw
om hoth sides of the thoust fzee aned
Lhe large end. correct o reploce it.

2. Check connecting rod Tor bend or
torsion uslag & copnestliog zod aligner.
If beid e tomion exessds the Hmit,
COfrech Or replace.

Beznd and torsion
[per 100 mm [3.84 In} length] ;
Lezs than
005 mm (0.0020 In}

A, Wher replacing connecting o,
elest mod so that weight dMeence
between new and old ones is witkin
T 2023 oz).

A, Install connectinog ods with baeor-
imps nn to correspoading crank pins
and measore the thrust cleaanee, [f
the measuzed wlue axeeeds the lismit,
replace such connecting o,

o, tolarance of big and play:
0.6 e (0024 In)

CRANKSHAFT

. Repair or replace o required. If
faults are minor, correct with fige

crocus cloth.

2, Theck with a micrometer joumnals
and crank pins for taper and out-ofs
round. Measirement shozld be faken
along journals for ape: and arownd
journals for eut-ofsoand.
i outofround or tapsr excescds
Lhe specified limit, replace o1 18zair,
Chartanf-round [X=%¥]}:
Lass than 0,03 mm l{ﬁ}.fﬂ]'l! in}
Taper (A-B];
Lees than 0.02 mm (0.0012 in)

i

30 Aler regrinding crankshalt, fnigy
it Lo the necessory sicy indivated in the
chirl under Szrvice Duty and Specifi-
calivng by using an sdequate udersize
bezring sccording Lo the extenl of
requircd Tenair,
4. Crankshzft cam bz chevked [or
bend by placing it on W-hiocks anid
uging o digl gauge wilh s mdicaling
finger rexling om cenler joumal

A bepd value 2 ane-half of the folal
indicator  reading  obdaoed  when
cranishafl & fuoed one full mevole-
l.il:m.

If Bend excewds the specified fimir.
teplace or repair.

ERTES

Band:
Lesz than 0.05 mm (0.0020 inj
5. Inztall  erankshafl do  cylinder

bleck and measure coonkshoft frae end
=ay,



ENMGINE MECHANICAL — fnscecton and Sepair

Max, tolerance of and play:
0.3 mm (0,012 in}

6. To replace cramkshall rear pilot
bushing, procesd as fellows:
(11 Pull oul tushirg using Tool.

XFTJ L qﬁm"'ﬁ

(2} Befuge installing @ meéw bushing,
theroughly clean bushing hole.

(3) Ineert pilet bushing until dis
tance belween Nange ond and pilot
hushing is the specified distancs "A”.

Filet bushing

EMITW

Distanca “'A"
Approximately
3.0 mm (157 in}

Oo mot ofl bushing.

When installing pilot bushing, be
careful not to demege edge of pilot
bushing and nod 4o insert excessively,

BEARING

MEASUREMENT OF
MAIN BEARING CLEARANCE

1. Thoroughly elean sl beardngs and
check for scratches, melt, scors or
wea,

Repluce bearings, if any lowll s
dazzeted.
I Crankshaft journalz and bezrings
should he clesn and froe fTom dust aed
ditt mafore of slearance is measuoed,
3. Saf main bearing on cap block
4. Cut u plastignge to the width of
bearing end plece it in parailal sith
erank journal, getting clear of The il
hidle, Inazall cap on the asssrably and
tighten them together Lo the specified
bargue

(7 : Main braring cap

44 . Bl M-m
{456 - 5.5 kgm,
33 - 40 fi-lo]
>
:_Eh o
Plastippee
-
|
LEF R

D nol twen crankshaft while the
plostigage b5 being insartad,

5. Remove cap, and compars widra
of the plastigape at its widsst pars with
the sale piintzd in the plastigage
eavelops,

¢, I clearance sxeoeds the specificed
value, replace hearing with an under
size  begring and  gind  erankzhaft
joumal adoguntaiy,
Max. palarance of main
braring elearance:
0,72 mm (0,0047 )

MEASUREMENT OF
CONNECTING ROD
BEARING

1. Measure connecting wod bearlng
clegrancs in the sanoe mnanner 83 above,

(71 = Gonnecting rod bearing cap
d4 - 54 B-m
[4.5 - 6.6 kg-m,
33 - 40 frlb)

2, Il clearancs exceeds the speafied
walue, rzplace beasing witl an woder
size bearng and grind the coaakshall
jouinal adequately.
Plasx. tolerance of connecting
rod bearing clearamce:
0,12 mm (00047 in}

MISCELLANEOUS
COMPONENTS

CAMSHAFT SPROCHKET

1. Check tooth sucface fos flaws or
wear, Beplice sprocket iF any fault is
townd.
2. Insall camsheail sprocket in posi-
tion and check for urout.

Ir munout excesds the specified
Hmit, ceplace samshe sprocket.

FRLar et
(Total indicator resding
Legs than 0.1 mm (0 004 =

TR L



lmgsastion and Bepaf — ENG |NE M EEHANFCAL

CHAIM

Check chain for damuge, excesive
wear o wretch at reller links, Beploce

CHAIN TENSIONER AND
CHAIN GUIDE

Check for wear and breakage. He-
place if necessary.

FLYWHEEL

i Check ke cluteh dise contact
surfoce with Mywheel for damage oo
wear. Repair or replace if necessary,

* Measwre ruraut of the clutch dise
sontact sorface with a dial gauge. IT it
exceeds the specified limit, replace it

Em-12

Runout:
[Total indicator reading)
Less tham 0,15 mon [0.0059 in)

4. Check tooth surfaces of ring 2ecar
o aws or wear.
Raplace of necessary,

Replaoe ring pear at about 1B0 to
220°C (366 to 428°F,

FRONT AND REAR
OlL SEAL

First chesk front and rear il 2eals
for worn or folded over sealing lip or
oil leakage. If necessary, replace with a
new scal. When installing a new seal,
paay alléntion o ils mounting direc-
tign.

It [z good prectice to remew oil seal
whengver angine ls overhauied,

—_— = — — —

Fromi | I

* i

L Efa 180
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ENGINE MECHANICAL - engine Asssmisfy

PRECAUTIONS

1. Lse thoeenighle  cieamed  paris.
Partizutarly, maka sioe that ol holes
are clear of foesign marter.
2. When installing shding parts such
£¢ bearings, be sure 12 apply angine oil
tu therm.
3. Usenew packings and oil seals.
4. T nol seuse lock washers that
tkawe been remmowed.
5. Keep tools end wiork  benches
clean,
f. Keep the necessary part: ond
tools ready near at hand.
7. De sure 1 follow
tightezning *arguee and order.
& Applyving ssalan

Use senalani o eliminare water and
oil leals, Parts requiring tealznt dre:
(1) Front cover gaskat: Frono side
of evlinder black and cover gaskel.
(2} Frome cover: Tnp of front cover,

specilied

Apply seaant at these paints.

{3} Main hearing cap and cwlzder
tlock: Puch side of rear main bearlag
cap and each corner of eylinder block.

Celindar black R wain hedring m@p

5

[P
e

EI:: « 20 pami
1979 - 0.90 in

Y R
__.-'""'--\._ -‘-I |
P E?
1 B | i
e .,

Faoints o he applied sealael,. FrRIzs g

ENGINE ASSEMBLY

i4) Cylinder Block: Step portions ot
four maling susfaces (evlimder Rlock Lo
fromt chuin cover and cylinder block
to rear main bealing cap).

Do not apply sealant too much,

Apply sealanl s polnts, pagrad

CYLINDER HEAD

I. Tno
Tollowrs:

instal:.  wolve, procoed oas

(1) Set waive spring inner and ouwter
soal and yalve il seal,

{2} Tnaall vawe spriog domer and
puter, valve spring retalnss, valee
spring collet and valve rocke: guids Loy
using Tool.

5 ERYAIAS

# Check whather the valve faca is free
frarm foreign maller.

a Cluter walee spring is of an unewen
pitch fype. Install valwe spring with
ita narrow pitch side [pairted} at
cylinder head sida.

Frlrieed colom; e Wik

Painred £di

-
1

1
farrsw ety Wide pitch

CRIZTR

2. Instodl valve rocker pivol bushing.
3. Install wabe rocker glvets polned
with look muts into pivol bushing.

Fully scrow in walve racker plval

4. Install tocker spring recalner on
pileel bushing,

5. Instzll camshaft in cylinder head
carsiilhy.

Do not damage the bearing inside.

10 s Camshaft locating plate
5.9-157 N-m
(0.6 - 1.0 kg-m,
4.3 - 7.2 ft-lh}

The cidong qroove of locuting plate
must be directed toward the front side
of emgine.

. blong groeve of loceting phie

-7




Espr Sy — ENG'NE MEEH:&NICAL

= i rocker arms by DTesting
o= cive ipringe with 3 screwndriver,

7. Install salve rocker springs.

& Afler asiembling cylinder hoad,
furn camshall wedl Mo, 1 piston s at
T.I.C, on ils comnzrassion strake,

PISTON AND
CONNECTING ROD

I. Assemible pistons, pision ping and
connecting rods on the esignaizd
cylimder.

s Picton is pressed inbp conmecting
rod, amd fitting fores is from 0.6 to
1.5 ton: and the aid of Toal is
FECRESENY .

When predsing piston pin in aon-
necting rod, apply engine il 1o pin
and small end of conmecting rod,

sl -IIIIFIIIH:'I_l L
H 1

EmMII0G

# Arrange 5o that oil jet of connedt-
ing rod big and s directed toward
the right side of eylinder block.

& Ba sure to lnstall pisten in eylinders
with notch mark of piston head
toward the front of engine.

EM-14

EmMihr |

2. Imstall piston zing.

[ostall s that stamped mark on
ring faces upward.

& Top ring it chromium-plated on
liner contacting face.

s Second ring haz farger taper surfacs
than 1op ring.

# Dl ring comes in two Lypes: ong is
a =olld types and the other a com-
bimed typa.

In the combined oil rng, upper Fail
i& the same a5 lowar on,

Mazkad aide

T,
o I—-I :_-L] |
Folid  Combioe] |
: == LT |
e type [T . .
ERITZE '
| —

ENGINE ASSEMBLY

1. Iostall baffle plate incloding stesl

nat.
2. 5Bt mmaln beadings at the propsr
pormion of cylinder block.

# Only center bearing (Mo, 3} is a
flanged typa.

o Al inter-bearings (Mo, 2 and Mo, £}
are Lhe same Type.

& Frond besring (No, 1) is alsoe the
sama type 43 rear bearkbrg (Mo, Gh
The differencs is that an ol hole is
'prmiqhd in the frant baering.

# LUpper and lowar haarings are ot
interchamgeable. Uppar ones hade
il groove,

CAUTION:

Wse care when installing main bearinge.
Bide watle ol pgroowe shouold be at
eylinder Hock slde and side without
oil groove sheuld be at main cap side,

3. Agsly engine ofl to mein boaring
sarfaces on hath sides of cvlinder
bloek and cap.

Inatall cesnbshaft.
4. TInafall maln  bessing cap and
tighten bolts to spacified torgque.

[.-_-'T:" : Wiaim besring Gap
44 - 5 M-m
(4.5 - 5.5 kg-m,
33 - 40 ftdb}

& Apply sealant 1o each side of rear
main bearing cap and each sorner
of eylinder blask,

® Arrangr the parts so that the arrow
mark on bearing cop faces toward
the fromt of enoipa.

# Prior to fightening bearing cap
bolts, place bearing cap in proper
positien by shifting crankshaft in
the axial direction.

& Tighten besring cap bolts gradually
in separating two to three stages
and outwardhy from cantar bearing
i ssquanca.

T @ @

ot™” 4
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ENGINE MECHANICAL — Engine Assemibly

# After cecuring bearing cap bolts,
ascartain et erankshaft  turn
simaothby.

% Trstall side oil e=als o rear main
hearing cap. Print to insizlling. apply
peplant o these seals.

Install cdl 2ozl with its cora 8t bear-
ing cap side,

6. Make sure that there extsts propar
erd play at crankshaftt.

Crankshaft and play:
iz, 0.3 mm 13012 in)

7. Ipstall rear il seal wsing Tool.
Apoly a lithbum goeuss to sealing lip of
nfl saul.

When installing ofl saal, give coating

of enging oil to madng sheft to pre
went scratches and folded lip. Also
apply coating of oif to perphery of
oil seal,

A

Trstall rear aad plate.
Tnstall  thywheel sccurely, =and

tighten bolts to specified torquea.

10, Ensert
clnder using Tool,

17 Flywehes! fixing bols

137 - 157 N-m
114 = 18 kg-mm,
107 - 116 fr-Ih)

pistems o aorresponding

e Apply engine oil to diding parls.
e Arrange so that the fromt mark on

plston head faces to the fromt of
Rreglri

a Install piston ring 85 shanvn balow,

KYI10105500—

Tap ring
- ki xing
e £ Dt 1]

il dlitg
SpE T -
-"f ﬂ\"-

4]
Chrigst dizectan

Purm Fll‘l diseclian

Second rlrch

il ring Qower "El|:l ENagh |

11. Tnstall connecting rod saps.

EmE

(T) : Connecting rod cap nut
A4 - Hd N-m
45 -55 kgm,
33 - 40 ft-1b)

Arrange connecting rods and con-
necting rod caps 5o that the cylindar
numbsers st in the 2ame direction,

12, Make sure  that  Thare  exists
picper end play at connecting rod bif
epd, Refar fo connecting rod for ine-
speciion and repair,

13, Instoll cramkshall sprocket and
cdl pume drive gear and A1 ol theower.

® Mlake sure that the mating marks of
grambshall sprocket facms to the
fromt,

& Instll oil pump drive gear so that
larpe chamfered inner side facns
rearward,

14, Instzll chain guide to cylinder
block.

15, Install cylinger head azsambly
th-ough gashet Ty accommodating
knock pin of cylinder block.

w Thoroughly clean eylinder block
amd liead surface.

Do not apply saelant to any other
patt of cylinder block and head
surfaci.

@ Turm crankshaft until No. 1 piston
s at T,0.C. on i3 compression
irake.

# 'Whan installing cylinder head, make
sure that all valves ase apart from
head of pistons.

& Do not rotate erankshaft and cam-

shall separately, bacauss valves
will kit head of pistans,
e Temposarlly tighten two ocenter

holts,

EM-1S



Ergine A=ty — EMGINE MECHANICAL

= - Temporary tghtening torgue
Cwlinder head bolt
20 Nom (2 kg-m, 14 fi-1b}
Lo == chain by oligning mating
rsark an cammskal sp:‘::tb‘.i“l with that
{ crunkshaft sprocket and install cam-
graft sprocket bo camshafi.

T ¢ Camzhaft sprockat

118 - 157 M-m
112 - 16 kg-m,
a¥ - 116 fi-Ih|

Lhaim gulds (Sleck side)
LRl fensinnesy

Crank spracket

Cam sprocket

Chaim guiils | Penstan side)

R

s Set timing chain by making its
mating rarks alion with those of
crankshaft wprocket and camshaft
sprecket the right hand side,

# MNo. 2 hole s fectory adjusted.
When chain stretches axcazsively,
sdjust camshaft sprorkat at Mo, 3.
For adjustment, rafer to Inspectlion
and Repair of Chain.

17, Install chain  guide and  chain
fensioner,
T):5.9-9.8N-m

(0.6 - 1.0 kg-m,

d. 3. 7.2 frdbj

Adjugt the protrusion of chein ten-
sioner spindle o O mm (0 in) with
slack side chain guide.

EM-16

8. Poess new oil seal o fromt cover.

Front cover oil seal should be re-
placed when front cover i disassem-

bled.

19, Tnstall front cewer with pasket
place,

s Apply sealant to front side of cyl-
inder biock and front cover gaskel.

# Apply sealant only to the top of
fromit covar.

& |nstall front eower with head gasket
in ploce.

m Check ihe height difference be-
tween eylinder block upper face
gnd front cower upper faca, Its
difference must be less than 0,15
mum (00058 in).

a Note that differemt lengths of balts
are uwsed.

s Apply alithium grease to sealing fip
of oil seal.

T = Front cover bolts
Eize M8
10 - 16 M-t
1.0 - 1.6 kgm,
7-12 ftdb}
Eizn MB
3.9-38Nm
104 - 1.0 kg-m,
2.8- 3.2 fr-ib}
20. Install  crankshaft  pulley  and
waler pump.
L'E" + Crankshadt pulley nut
118 - 157 Nom
112 - 16 kg-m,
BT - 116 fi-1b)

21. Finzlly tight=n head bolis o the
apecified orgue im several steps by
psing Tood ST10120000,

IT! : Cylinder head bolt
69 - B3 N-m
(7.0 - 8.5 kg-m,
51 - 61 ft-lh)

e Ba sure to tighten bolt securing cyl-
inder head to front cowar,

s After engine has been operated for
several minutes;  necessary, re-

tighten.

22, Insall oil pump and disteibutor
driving spindlz in froat cover.

(T : Oil pump bolts
11-15N'm
(1.1 - 1.5 kg-m,
8- 11 fr-lb}

# Assemble ol pump and drive
spindle, aligning driving spindle face
with oil pump hole.

ELDO%




ENGINE MECHANICAL

Epgins A siembly

» liasiall gil pump togethar with drive
spindle sa that the propactian on ks
top is boated at the 11:25 am,
pasition, At this pomnt, the smaller
baw-shaps will be fasing toward the
frant,

Be sra to install geshaet.

23, Install oil strainer zpd ol pan
with gasizat in place.

T : Ol strainer bolts
10 - 16 M-m
{1.0-1.6 ke-m,
7 - 17 frib)

W pan bolts
6.9 - 8.8 Nm
(0.6 « 1.0 kg-m,
4.3 - 7.2 ftlb)

& Apply pealant to U step portion:
at four enating surfaces,

s Ol psn should be tightened in
cries-cross pattam,

24, Adjust walve clezrance W the
speuified dimensions nsng Tool.

Lﬁ ;458 - 682 N-m
(5.0 - 6.0 kyg-m,
36 - 43 fbb
Valve clearanou:
Cold - Intake
0,20 mvrm (OO0 inl
Cold - Exhause
025 rum (0LDT0 in)
Haot - Intaka
0.25 mm {0,010 in)
Hot - Exhaust
0,30 mm (D072 0n}k

# First o1 cleranee to the cold
specifications.

: Fg';-}'Fb-=1:r pauge

s After engine has been assemblad,
run it for a1 least several minuies,
finally sdjust the clearance Lo the
hnt specitications.

25 Instzll ihe (ollowing cuter parts
and slectrical porls,

For thghtening torque  specifice-
tigns, refer ta 505,
e Rocker cow
& Exhaust manifald #nd intzke mand
[u1d with gasksl
Fuel Tine
YWater inled and shermostat housing
Watsr piping
Engine sling=r
Iles puilsy and air conditioning
compressor mownting bracket (37
an eaeipped
Distaibudng
High tension cille
Lnzirs reounting bracket LE,
Clutch wsszmnbly, vsing Tool

- om & E

FR AT (e} ERI720

26, Using on  oyerhend  holae and
lifring cable, hodst engine =way from
engine stand and comove enpme at-
tachmenl.

27. Install allarnator bracket adiwel-
fng bas, slternator, conling fan and
belt.

Bz sure [har bell dzfeciicon is held
within specified range when ooderate
fomse o applied midway  between
pulleys.

Brit deflection:

B 12 mm

10,37 - .47 in}
Thumb prassure:

B& M (10 ke, 22 18]

& __.-"" ’ |
T|l||rr':k|:\|':| - ;.Ilr
prawurs f.-"

‘.-"
-asuhuh-;..zmmil
WPy
A e N
.;'__1 ,,,."" ;ﬂﬂ.B:hb_Dﬁ?:ni

| S T

28, lnstall engine mounting bracket
FoEL.. oil filtzr, oil presauwie switch or
g unit and odl lewel paups. When
instal g oil filter, fasten it to cylinder
block by braod.

Do ot cvertighten  filter, other-
wise ol leakags may oouur,

T, 17l engine oil up 1o specifiad
level.

im
—a
|



B “w73 20 Specifications — ENGINE MECHANICAL

SERVICE DATA AND SPECIFICATIONS

INSPECTION AND ADJUSTMENT
CYLINDER HEAD AND VALVE

cyimder head Lipiie: e Gimd
Stancard Limit
Less th ,
—ap= surlace flatmess U.ﬂ;llsl:l.!ﬂ;r:.m:l 0.1 10003
Yalve
Wiit: mim lind
| o
L
BEMIIZ
NRlih Tebaed-dlnarsta: ini. 430 . 47701 558 - 1.661]
“HE £x. | 35.0-35.2 (1.37% - 1.3958)
o i, 1949 . 115.2 {457 - 4 54]
L Ex 1163 . 116.0{4.68 - 4.57]
i T.a55 . 7500
i,
Walue sem diameter 103136 - E"EH:I_ —
oo - 7945 - 7550
' (0.3128 - 0,3134]
".I'uI:.l‘r :ai.'-n angle I 45850
i Er
Valve spring
o | ncagee Duter mm iin 49,98 (1 8477
=) Imner e g 44 8E (f 7857
k- - e
F =g
';: Dhder e Lind a5 5= (1 GG T
= Exhuit Taar ok Gl LE R LN H |
Guter TN 50 5MEDR
e [mamiky, indibl | 1280EA49.0, 116151 08.00
# i . il #4 B350,
5 " Lnendhg, inAbl | (248025 8 0 986682
=
B it e T 29.5/440.5
E Exhaust memitkg, ipdkl | 12950490, 1,161/ 108.0)
' . mmids 74.5¢250.1
T immieg, ikl | [34.6/75.6, 09RRSGE T
S | AUOM080
.E ik : lrnenfiq, andind | [AO00F1 3, 1 6TRMT .G
o it mmdy 50N 208
T fenemdkg, indul | 1350023, 13782701
E Oury MM A00208S
2| bt Ammikg, indie | 140.0/21.3, 1.575/47.0)
% | AmiN 6001208
AL gmmikg, o) | (20023, 1.370127.1

EM-18

Vales. Ntsne Ligz i Lind
EXHAUST 8.3 - B.5 (0,327 - 1.335] dia,
T 012N -
INTAKE

=1 I

10.7 - 11.0
04X

04331 ‘EL
G68.0 {2,323

EMTIL

guida hote giamerer "2

D476 - aTEN

=
: o
__|__|_
.2 BN
i T E EXHALST
EBT1TE
—— - Standard Eervice

Wil guicn 17029 - 17034 12,273 - 12,234

Duta dawnarer 0% | 04733 - 04738 | (04312 -0 48171
Walve guicie

Inner diamegar “d™ 70 - A 018

|Finished sirn] 03150 - 0.3157
Cylinger nead value 11 585 - 11 995 12185 - 12,196

10,4787 - 04802}

Inber ferenca it of walve

0027 - 0048 (00011 - 0,008
quide
_— ——
o ——
——______‘__‘_ Sandead Wiax, T EFSnCE
i 0,020 - 0052
| 100008 - D001
FIOTY 1 Bukle 0.4 (00041
cleararcn E ﬂ«.nﬂ'ﬂ" DD?E
* | 1o.0018 - 0.0029)




ENGINE MECHAMNI|CAL — Service Dater and Specifizations

Valve seat Flndshed size of service valve inssrf cutfer
. L . Elait: oo Tind
Service valve insert dimensions
UIrviks =ars Cinid
i Ll
: Tntake ! |'-"'
! |
™ o -y, 60e
| S e S
I Inkake -H“‘-l"‘-.
Arofike e .q i I_,-'" - )
) I - :}::_ 1.8 0.0
ry * g AR |
! L - = 53 |1.60] dia.
oz fr = 39,5 {1 5581 din
ERATEI | = 41.8 (1696} dia, |
T Al S, b e - 45 (177 —
04 AF.EST - 45613 1./962 « 1.7356]
Lin | TG 3.7 41492 - 1500
K | BT - 6.0 10254 - 0,265 l 5
3 1
L 1.0 - 2.0 102039 - 0.079 /
1 f L
E . A | Ilﬁ- LA 300 =i
iE i ExFaus: f’JJ.I." _:‘_\_',. ape " i
Exhansi ’ i ﬁ’{ 1.2 {30510
£ —He, i
E—1 YL TS
o [0y o
5, 32,5 {1.2663) dia.
f ——— _I.I 3.5 11.3521 dia.
H - 27 11.46) dia.
Protila \Y,_T.__L‘f.f
!
Dz
O S Cylinder head rocess dinmeter
Uris: mim dimd
3 . ET.586 (1.4795 - 1 S50
A e For etancad insert | 45000 -45.01086 (1 7717 - L7988
8H - 1177 - 1185 i,
B2 ekt FoOr servicd insert 46 bl - 45618 (1 7913 - 1, 72200
32,5227 [1.280 - 1.287] : e 1
Ly ”3_" j'f'? 1o For stantard ingert | 37 000 - 37.006 01 ABL7 - 1.4573)
74 - 7.5 {0,291 « D295} Ex,
L A8 Foi saruica nsert AT EM0-37.51G [ 4764 - 14970}
ol 307

Incerference fil

Lpsds: e dimd

In. DL0ET - 0L113 00,0032 « Gua044)

E=x. D084 - DUDSE (00025 - Lol

EM-10



Service Data and Specifications = ENGINE MECHANICAL

CAMSHAFT AND CAMSHAFT BEARING

CYLINDER BLOCK

Lmit; i find

Unots mmam gim)
__.______‘__ Stanclard Afax, rolarance
E;:'s:m::um i 0:0:4 - 0.067 a1 1KLo04)
rn H rd
b bl ien i3.3015 - 0.0026)
il clearancel
Inmey digmbter of 23,000 - 48016
camakalt besring 11.8504 - 1.B304]
Curer dlameser of AT.BAG - 47862 -
camshatt journal {1.8878 - 1.8887)
Lezs than
Camshadt bend
AT n {02 1060081 0.05 0,0l 30h

Caimishale anz: play

008 - 038 {0.0037 - sl

i

LCam aalghe

g =

A0.30 - 40,35 (1.5986 - 1.3368)

Wiess limie af cam helghe

0.25 (T00ag]

Velve timing

kil Pt

ER-20

| T 20 (0.79)

=| §
100 (3840
N

ERI1 25
-—_H_“_‘—h-—._ : Seamlard Wirar limit
Liass ihan
0.0 (00033
Surface flatress 0G5 (000
. E6 000 - 85050
Innar disenaiar (3. 3466 - 3.9484) 0.2 60 008}
Cwlindar Duretiround Luss {han -
bare 13- DB (D.000E]
Lesi 1har
Taper iA-B1 | 4 916 (0.0006!
Liifference mnoirmer dizemdisr Liks tham
; 0.2 (D.00ak
berispen cylinders DLDa 100030
. 0325 - 20HE
Figgar £ eylingdar clearance (00010 - G.a0F3)
Extractimyg farce W {kg, 1b] 20- 147 (0.2-15 04-33
Cylnder liner Tor service
Unit: mm lind

2.0 (0575 Lindareiza

Curtwide diamater

45,00 - 30.05
13 5039 - 3.5069)

Inner diametar

4.5 [ik 13771 Undarsize

54,50 - 89.55
13,5236 - 3.5256)

B4.50 - 84,60
(3.326E - 33307

5.0 [3.19859) Undersize

B0 - BhAs
13. 5433 - 3.545%)

- i




ENGINE MECHAMNICAL — Service Duts and Speeifications

PISTON, PISTON RING

Piston

AND PISTON PIN

LIAit, mimi I;in:l

a; Abmrat 3 (079 EnTid
B4 GHE - BR OIS
R {3,345 - 3.3478)
) e 050 40,0187 g 44E - BER1G
Piston diametar A Chearaize (2.3648 - 3.368T)
1.00 {00381 BE GHS - BEO1S
Dl 4iFR 03,3044 - 3, 38540
Side clearance
Linie: mim Linj
H_h““—hh_q_h Starndard Wear Limil
¥ 0045 - 008
NP P [RA0TE - 00031 |
0.1 (.06
0,035 - G070
Sazond ring 10,0012 - 0.0028| ‘
il iling = — |
Ring gap
Unit: rom din)
E"‘-H—_H_ Siaccdard Wear limat
Rz .35 - 0,65
b Sl £0.0138 - 0.0217)
. 0.30-05%
- P, 1.6 (h.0ag)
o et (0118 - 00197} it
Bk 0.30 - 087
¥ {00418 00364
|_ i §
Piston pin )
Linit: mim lind
_—___*—-—._ Standard

Fritan fam caitalde diami

Pesrcn pan hole diometer

ti 20,991 - 30 99E (0.8365 - 0.8267]

21.001 - 21008 (0.8259 - 0,82

Plston pin to piston
clphrpnce

0.006 - 20013 10.000F - 0000%]

pin b connscting rad

|mierterence fit of pistan

0,016 - QO3 (00008 - 0.0083]

CONNECTING ROD

Upit: mm Lirni

—
-‘_\__‘_‘——._ Standard Larit
- __\_\_\—i— —_— — P .
Cimpetd fodll D oF
L ™ 1
tarzion [per 100 mm ﬂ.ﬂﬂﬂllﬂlﬂ':; 7l 0,05 ({3,000
1334 il langthl ;
02 -0.3
Bin ard play (0,008 - 0.0 o (0020
CRANKSHAFT

Wnit: o dinl

ERI7HQ

Jourmal dinreiar AT

54,947 - 54,956 (7 9631 - 21636}

Fir diamietar "B SH.561 - 28,874 {1 B0 - 18578}
g FE.ET - 30,03 (1.630G - 1.63658)
Cut-of rourd by
Tapwi Al
A B
¥
o My
EMITE
I _‘——_\_ - -
—_______“__“_ _Et:r-:la.n:l Limit
Taper of jaurmal and Lass Ehan
. QLKE 10T
i AR D071 (02,0004
Onit-ofrownd of journal Lass thamn
O CEE {00012
arnd pin “H-Y"" .01 oDDD0 {
LAss than = o
1 i ] QD00
Crankshail bend 0,025 (0.0010) 0061
0.05-0.18 £ AT
Crankshalt free omd play T (< R

Filor oushing nsarting distance




Sarves Jem oo Soecificanions — ENGIME MECHANICAL

BEARING
Bearing clearance

Lt mrm i

Standard Lienlk
Wz cearing G020 - 0,062
riporInce (o008 - 000248 0.7 (00071
Tt img e Biraring OO - LIS 147 [00s 7

Ginaryrd

32015 - 00022

Mailn bearing undersize

Urit; mem dind

El7 38

Connecting rod bearing undersira

Lintlz amu firmld

1 R0k (0GR Lndersiza

10 AR ES - .0 P90

. Ewanirig T Crgnlke ponsrnal
i T thickness T digrneter
e (493 . 1608 | 4988149974
{0.058E - 0.0593) | 119570 - 136781
: 1522182 | 40501 -49.914
CECIE 0 DI Lnfarsimn o DB KD - £, E0) 118845 19661
. 1563 -1.666 | 48641 -49.954
0.2 {00087} Undersize | 1 ney . 0.0617 | 11,0822 - 1.9628)
. . 1618 - 1.631 49,711 - 48,724
026 f0.008BI Undersize | o neey  0.0642) | 11,6671 - 1.95761
) 1.743 - 1.756 #4451 - 49,474
0,50 (001871 Undersive | (o oce ™ 000y | aoann - 1 gaval
; . 1,868 1.881 49911 - 19.224
0.75 t0.0285] Lndareze | - oose gorait | 119374 . 19370
1.993-2006 | 48981 -43.974

{10076 - 1.9281)

Eaminyg Lo
thizkpezs T

ETD

1.8F2 - 1 .Ei6
10077 = 00022

Crarik journal
diammter

EE W
021831 - 2.1636)

078 (0.0 ndesiza

1247 - 1.280
WO.0FET - LITTE]

0.50 20.0197) Unmersize

2072 - 2088
(L DETE - [LORA

Seb.BEZ - 54,705
12632 - 2162

54,442 . B4 455
12 14536 - 7 1450]

MISCELLANEOUS COMPOMENTS

1.00 1033584 Undersize |

tlﬂ.ﬂ‘,ﬂd D]

. 2197.2.210 | 54.192 - 54.20E

0,78 | £
(52951 Undekize | 1o naes . 0.0870} | 12,1935 - 2.1341)
23372336 | Daa47 . m3Enn

(21237 - 21242)

EM-22

Camshaft sprocket

Linct: mmam Giend

Farsout ITotal indictaor agingl e L2SS than
0.1 0.0
Flywhaal
e nout | Torel inpieares randingl e, 1235 Than
@15 (000587




ENGINE MECHANICAL — Service Dats anid Specifications

TIGHTENING TORQUE

Linit hem 1T fib
ain Gearing cap bali 44 - b4 4.5.68 325 a0
Cannecting rad big end 44 64 4B .55 25 - 4

PRI
Flywhiael bt [WST) 137 = 18T | 140w | 10 - 1:15-
Birive mlate kalt (AT 137 - 157 | 142160 | 191116
| I Mg | 10-18 1.0:1.8 712
Fant creer balt
Wg #4008 0. = 0E [ 2B-%8
Cylirder Mand 69 - 43 70-85 | b1 -6
::r;'i"r':;'“:"““ whont | 30.78 |04-08 |29-68
E‘:“":"llﬂtl lozating 85%.98 | 06-10 | 43-72
Fant bushing Bolt TE- 118 8.0-12.9 S
Fiusi ok nu.r 48.58 | 5.0-6.0 35 -4z
E-nmnwmmh 118- 167 | 12-14 8T - 118
Chabn guide boly 59- 0.8 A - 1.0 43-7.2
;!Jh.-ain rensaner boit R9-0.5 iz 1.0 43 12
Ol parmps Bl ME. 1116 11-15 E-11 A
ME | FB-83 O -1 2812
WWansn purmp bokt i
Mg | M. 16 1.0:-14k T-12
 eae parp plley atid. | B0 6 |0g-1A | 43-7.2
Water imlat bols 10 -1E 1.0-18 Fo1z2
Crank pulley ol 193 -157 | 1216 E7-11&
0] epeginegr ol 1016 10-15 =12
¥l pan walt 38-3E 0 -1.0 43.72
il gran srain plug 3. F-3.0 14 - 22
Clutch oowves balt = G- 16-213 1z 16
Rocksr couar bolt 1016 _'I.;a'n.ﬁ 7--i!
Spark plug 15 - 20 1.5-2.0 11-14
Mianitold bolt ard ot 12-16 1.2-148 9. 12 ]
_'.I':'a'hﬂ'l!i.lllﬂth.'llf 5:-1’1;- 1.7-248 I D-14
Thermpstut hanaging .70 1.2-2.0 9-14 |
l_l:'.li:u:I|;1'|u1i.'Il'E'.l.I|:||:ld:|'|. solt | 29-%6 14 =06 29-5E
Chil pressure #gncing unit | 100 16 - 10-18 7132
Aliarnatoe bracket 9. B3 4060 28 -43
Altomator (0 MISINE | 2029 |20-30 | 1422
Erugire minanting braskar | 22 38 3.0-4.0 22 -8

EM-23



T Saencses avd Corrections — ENGINE MECHANICAL

TROUBLE DIAGNOSES AND CORRECTIONS

Condition

Probable cause

Coarreclive action

YHaicy engine

& - -sumg of crankshalt
E2Z Dearing.

Laouse main heaziag.
Seized bearing

Benl crankshiall.
Llreven wrear of joursal,

Eweesmsive crankshalt end play.

Pistan and sonnacting
rod knecking.

Locse bearing.

Ceires bearjn.g,

Lonse pislon pii,

Loosze piston in cylimder.

Broken piston ring.

Impropar connecting rod alignomedit,

Feplacs.
Feplacs.
Eepair er replacs
Corract.

eplaca center bearing.

Replacs.

Keplace,

Feplace pin or connecting roxd sishing,
Recondition cylindar.

Peplace.

Reslign rod or reploce pod.

Cummshafl knocking. Laooss bearing. Replace.
Exvesive axizl play. Iteplace neanmg thrist plate.
Rough gear testh, Fepair,
Broken com gear. Replace.

Timing chain nose, Trnproger ahain tension. Adjusr.
Worn and/or damaged cliain. Replace.
Worn sprochet. eplace.
Woin  andfor broken fonsion  adjusiing Beplace,
mnechnizn,
Excessive camshaf and bearing clearance, Replace.

Camshaft and valve Trnproper valve clearance. Adjust.

mecianism knocking. Worn adjusting screw. Replace.
Wotn rocker face. Replucy,
Loose valwe atem in poide. Eeoplace puids,
Waakened valve spring. Replace.
Seized welve. Eepair or replace.

Wuler pump knocking. Inpropes shaft end play. Replace.
Broker impeller, Feplace,

iil. Other mechanlcal

troubles
Siuck valwe. Improper valve clesrance, Acljuat,

Insufficient clearance betwesn valre stem
and pide.

Weakened or broken valve spring.

Sotzed or darmage of valve stem.

Foor cuality Tael,

Clean stemt o peam puide.

EBeplace.
HKephace or clean.

Tze pood fuel.

EM-24



ENGINE MECHANICAL — Trouble Disgroses and Corrections

Condition

Privhablec cuuse

Corrective acticn

Heizad valve seat,

T:|-|_.—.~m-p£:r valve clearance:,
Weoakened valve spring.
Thin valve head adzs.
Marrow valve seal.
Cregrheating.

Addjust.
Beplace,
Replaze vabve.
Belucs,

Repair or replucs,

Ciwar speeding. Dirive at propes speed.
stuck valve guide. Bepali.
Exeesslvely wrom Shottzge of engins all. Add or replace oll,

cylinder and piston.

Dérty enging ol

Poca quzkity of ail,
(ryerheating.

Wrong pssernhly of piston wdth comnecting
ried.

[mproper piston ricg clearance.
Braken pislon ring.

Drirty air cleaner.

Mixtwrs too rich.

Engine cver run,

Clean crankeazs, replacs ofl and odl filler
elemnent.

Lise proper oil,
Repair or replace.
Eapalr or replace.

Adinst,

Replace.

Clean.

Adjust,

Dirive al proper specds.

Fanlty connssting
o,

Shortage of engine oil,

Lopw oil pressure.

Poor quality engine oil.
Rough surfacz of sranksdaft.
Cloppad ol pasrage.

Beaning worn or ereantsic.
Bearing improperly assembled
Loose hearing.

Incorroct connseting rod alignment,

Add ol

Correct,

Uhse proypar oil.

Grind snd replace bearing.
lean.

Reslace,

Coreet.

Replace,

Repatr or replace.

Faulty cranksh:
bearing,

Shorlage of engine oil,

Livw ol prossuns.

Poor quality engine ail.

Cranhshal jorrnal worn o7 out-oi-round.
Clooged odl pusse in crankshatt,
Bearing worn or cecenlric.

Bearing improperly assambled.

Eccenlric crankshaft or bearing.

Add or replace.
Correct,

Lise specified oil.
B prair.

Clean,

Heplace.

Correct

Replaze.

EM-25



Special Service Toars — ENGINE MECHANICAL

SPECIAL SERVICE TOOLS

Tool nurmber | Tocl name
§T19320000 | il filter wrench

BN 101 0s001 Englne attachment
RV 10105000)

ETOS0] 5000 Engine sfand assembly
(1) BTOS01 1000 Engina stand

(3 STOS0L 2000 Base

o N T ] Puller crank pulley
EA 100580 Chain stopper

(ST 17420000 )

BLERTEE
ETI0T 20000 Cvlinder hzad boll wrench
EV10104150 Cranishaft maim bearing
eap pulles __..-"‘-!-'
M EVI0IodLID Cranlkzhaft main heaning
pulier
&) STI16512001 Adapter
(Fr STIaT01001 Adaptar
ST E0A000) Piston pin preas stand

EM-2&



ENGINE MECHANICAL - Special Sarvice Touls

Tool mumber Tool mame

ST12070000 Talve it

EV 10103950 Wabve guide rcamer sei

AT 081000 Beameér -
[12.2 me (480 In) dia.] ,,i:_‘;-#

[ ST11032000 Reamer i 5
(5.0 mm {0.315 in} diz.| L "

(3 8T11320000 Drift -

STI[&s000l Wolws geat cutter sl

ST16a10001 Filot bushing pulles

EV1QI0E500 Crankshaft resc il s=al

(ST 153 1000 drift

ERQ 3470000 Mstom ring compressor

ST10a40001 Pivot adjuster

KEN3000100 Cluteh aligning bar
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