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MAlNTENANCESTANDARDS 
Unit : mm lin. ) 

, NomInal Assemblv standard Repair I1mi1 Service limit Remedy Remarks 
Group Put or Item d4memiQn (Standard clearance] lCle<!lrance) IClearance) 

" . (I d) 2640 m.'¥ Adjust gO'torntJr. l'lilumum rpm no· oa • ... 

Mlnlmum rpm (no-load) 650 ...... 700 

20 q}cm~ Oil and water Ie.m~rllturc,: 
CompressKm pressure (284.4 p$i). min. ]6 kg/em1 (221.5 psi) 20 ~ 30°C (6B ...... 860F) 

<ot I$O - IOOrpm) 

3 --4 kg/cm2 

(43 -57 psI) 2 ~gJcm' (ll!.4 psi) 
(at 1500 rpm) OU lempcllllurc: 

iii Engine oil pressure .1 :2 700;:1(" (1580F) lii l.O ktio'C1T1 
~ (14.2 psi)rrtin. O.S .. stem:!. (1.1 p$l) 

(,:) (11 Idle !peod) 

Opens WO BTDC 
Intake vdvC$ 0 

V I Oease:; SO ABDC 0 
ave :t 3 

timing; OpeDS 141J BBDC 
Exh:llust va]\lCS 0 

Ooses 30 ATDC' 

8 
., f " , ZSo±1 

qlnnms Q InjCction (Crank :!flSlc) 

Four $Icc\'c5$hould be rmbhed 
10 94 (3 .101) + 0.1)'35...., 0 +0.20 1,20 (0.047) Hone sl«Yc. to 0.25 11) th~ sameo1re1sb:e . }-tl,)ne 
- . (1'0 .0014 -0) (-+().008) (0,0093) or 0.50 (0,0197) ~Ul1def bore 10 

o Y'crsiu wJth pt~S(:rjbed 98 - 0 .010 0 .»58 - O.OOO~l9) 
Cy1Jlldl!f Qut-or-rDUoooC$$ l£l iCl1lncc. -0,045 - 0.00 177 
s.leeves 01let1b:epistonS.3ndpiiton and hul Lhe et:anktaSt. 

0.0 IS (0.0006), mIX. rings shou ld be moo. Press !l: iccy€;s Inlo clankCJlsc 

ilJld mach ine e~hslttvc 1.0. e Tl!per 10 auernbly staiKbrd ~ , 
"-

.S Pistons l Pfouuskm aboVE! 0.35 ...... 0.75 Cleek bearing cleittllnee . 
~ l:Jank~ psketcd surface (0.0138 ..... 0.02'95) 

e (I) Ring side clearance ~ 
.!::: • • 0.04-0.08 0.20 I Mcasureslde U ~ ~ No. I CoIlmpreSSlOfl nng 1(00016 -0 0031)J 1(0.0019) . :/~/~ 0 

~ 'd . , . clearallce with :%%r t: 
:; ... 2.0 (1.079) , Use pl$tom by replacing rmgk.epl n~sh ...... 0: 
~ ~ l)islQn fi"3' up 10 ~rvlcc with setoJ1d % 
'1:: g No. 2 compf~l:Slon J ~g limit. Replace pistons-when land.. /'l Pislon 
g ~ 0,025--0.Q60 1 1 O.IS 1 rer\l'(.oc Um itisreached, ~/////// 
~ i 1(0.0010 ...... 0.0024 ) (0.0059) StJalljJhtedge 

Ol! rf 4.0 (O.J57) ~) Re"I.;'l~ oil. 
ng nng togelhtJ Wlth expander. 
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Group 
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a. 

'" '" .;; 
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Part or item 
Nominal 
dimension 

.. No.1 comprmlon dnl; 
c 
.~ NQ . '2 ro mpn:ssion rin,g c 

~a 
~:o OllrLng 

.5 Cleanm ce in pi$lons 28 (Ll02) 
"-
e 
0 
1! Clearance In connecting ... 

lod bushing .. 

PistOns, variance: in weight peT 
engine 

V;l1lan«. in weighl per 
engine 

ClearAnccon cr3nkpinO.D. 

-ll (biB end be"l ... 1.0.) (in 
E two directions at ri3.h1 58 (2.283) 

~ IIfIJIC5 to each Clthef with 
be ..... in pia",) u 

v 
~ 
~ 

8 End play 40 (1.575) 

BellI ilnd twist 

CenTer·(o-c:el\(tJ dimcn. 
oon between Journall and 47 (1.850) 
Cfankplm 

Pa.roUelLsm ~tweetJ cr.an};:. 

.::: pw 3t.1djourNih 

.l! Out-of-roundllCS'S of crank-.l2 

8 pJm. and jouuws 

Tapt:J" Qf !::nmtpin5 and 
jQumalt. 

Fillet radius 3 (0.12) 

Variance. in mnkpin Ill'lgles 

A...",bly """dard Repair limit 
[Standard oJ.arance) [Clearance) 

0 .30 -0,50 J 
'(0,0118 -0,0191) 

LSI 
[(0.059) 

0-0.016 [ 0.05 1 
' (0 - o.ooo~n ' (0.002) 

0.020 -0.051 
[(0.0008 -0.0020)1 

0.08 I 
[(O,OOl ) 

± 31 (± 0.1 DZ) 

± Sg (± 0.13 02) 

0.035 - 0.100 
'(0.0014 -0.0039)1 

0.20 
1(0.008)1 

[ O.lS -0.35 
(0,006 -0.014)1 

OM (0 .0021 0.1$ 
(0.006) 

• ± 0.05 (i 0.002) 

0.01 (0,0004), max 
as runout 

Varlana in dia.: 
0.01 (0.0004) , "' .. O.OJ (0.0012) 

± 0,1 (0.008) 

±20' 

Sef'~h:e limit 
Remedy (ClearanceJ 

Use plslOItti by replacmg 
pbton pi n. up 10 repau 
limi1. 

Replace pistonlO or budl-
lnp. (Ream if necessary.) 

Use conm:ctins rods b)' 
u:placing bea:rJ.ng.s:, up to 
rl!!lpBlir limit. Regrind 
crank pins and use under-
5ite bearin&s when Tepair 
limil is n<lched. 

0.50 I Rcpb.ce connecting 
' (0 .020) rods o r l,)cJ rl n!;S. 

Unit: mm lin.l 

Remarks: 

When oil Tina is compJl)ned 
to 94 (3 .701) , 

-

Cap must be installed with 
muks on cap and fod on 
Ihe :same siue. 
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10 
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0> c 
E 
f= 

~.::: 
RUf)Oui (musurc:d whh Ilt 

~ ~ and 4th journals. held in 
~~ "V" blocks 

CI~n.nce 011 cru.nksh .. n 
journ:d 

" ~ (in two directions a1 righl c 75 (2 .953) .~ ang.le, to each other with 
.II bearing in rbce) 

,~ 
:>: 

Crankshaft end pIny 2.45 (0.097) 

rlywheel . face runou( and rI;) tncn 

CrOllnt:"C3.Je, warp38c on ,gasktled 
SU lhce 

W.;np:lIse of s:nkeled 
'C surface ft 
V 

= 
~ VaJ"c: $.Cat angle 45' 
." 
.5 Val"e 51nka~c 0 .7 (0.028) 
C 

Valve seal widt h 12 (0.047) 

V:.IYe 8u ide.s, protrusion nbove 17 (0 .669) 
cylind{!'l he;lld 8~sketl!d .!iurftlce 

Cylinder head g~$ket , as·jn, lallcd 
1.4 (0.055) 

Ihlclr: nes$ 

tntake 
Ckllu.ncc of YI)1'Ycs 
'qlve stem in 8(0.1 15) 
guide Exh.aUll 

... ., !vc:; 

! -
ft M~fgln 1.5 (0.059) ;-

Sink3f,C 0.7 (U.028) 

Facl!: runout of hend 

- . -

O.O:Z (O.OOOS}, mox 0.05 (U.OOIO) 

0.05 -0.115 
1(0.0020 -0.0045)' 

0.20 
110.008)' 

0.1 -026' 0.10 
1(00039 - 0.010l9) 1 I(O.Oll) ' 

0.50 
0.15 (0.006). m.3:'C (0.020) 

0.05 (o .OO:n . ma x O.l (0.008) 

± 0.2 (±o.o08) 1.3 (0.05 1) 

± 0.14 (± 0.00';5) 1.6 (0.063) 

~ O.3 (± O.01 2) 

± 0.05 (o! 0.001) 

O.OS'; -0.08S 
1(0.0022 -0.0033) ' 

0.070 -0. 10(1 
1(0.0028 -0.0039)1 -

± 0.2 l~ 0.008) 

0.03 (O.0012~ , tni'll): (pet. 
pendieulu to vaL\lc (;iet) 

-1l .? (-0.0151 
(;a1 ¢ranluhJr! 
JournIiIO .D.} 

011 
1(0.0059)' 

I 0.20 I 
(0.0(179) 

1.2 (O 0472) 
.Jflcr rC( >l l,;u\: 

1.J 1005 1) 
-

Stralah1en Of replace 
c:rankshafl . 

R~p'late beillings unless 
r.epaLJ Iilnit is rc.)ched . 
R egrJnclC1~l1kshan lO ll Tn!!1 
ilnd UjJC undersize bocl'l rin~ 
0.25 (0.0(198)", 0 .50 
(0 .0 [97) whe n rcp*u 
limIt is rcached . 

R~pl:tc c. th rust bea ring. 

Regrind if waTpa(;e is 
minor . 

-

"cpl~l,.~ bOlh ",l Ive r,uidc 
and ~ LC J1l when .sc f\'it: ~ 
Uml l is h!:lched. 

Replace I:I~n~usc ami 
be,u;ng cap!. U an o$sem bly, 

Install di:ll gouge [() nywhtcl 
OjTI(;i meaSltH' face 

runou[ wJth respec t 10 

O)'whccl housing: 'COIl r.iJCC . 

-
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Group Part or item Nominaf Assemblv standard 
dimension [Standard clearance] 

Free length 48,85 (1.923) 

::h 
'S As·inrtalled knSlh 43 (1.693) 5i' 
• > 
01 

0.4 (o.o16W25 (0,98) , > 
Squ3~nCD 

m3Jt. 

Valve c'ea.t:ull:~ 
0,1$ (0.0098) 
(oold sellin&) 

Tappets, rit in (:r.t.Dkcase 22 (0,8661) 
0.Ql5 -0.086 

1(0.0014 -0,0034)' 

Valve push rod.!. bend 0,4 (0,016), ma<. 

Rocker arms, ril on rocker 10 (0.18 7) I 0.016 -0,055 , 
c shaft (0,0006 -0,0022) 
"g 
~ Clc<IIilnceor No, I jQllrnal ro 

" in I.o le ~ .,. 
S4 (2,116) .s 0.040 -0.090 

E Cltaranc;e 01 No.2 journal 
1(0,0016 -0,0035) ' ;:: in hole 

Oeannoc of No.3 jou1rn11 
53 (1.08 7) 

S in hote 

-5 C!euanee of thrust plate on , 0,05 -0,112 J a thJUst journal 
5 (0.197) 

(0.0020 - 0,0044) 

Carn beigh t Intake 46,9J6 (1.841J) 
+0,1 (+0,00394) 
-0,3 - 0-01181 

0 1-0, = 6.684 (0.263IS) 

Exhaust 45 ,944 (1.8088) ~g:3 (~:gm~) 
D, -01-1.344 (0,28?!}) 

C4rn rjia. 40.232 (1.5839) 

RuOOtll 0.02 (0.0008), mox. 

Cleatanoc or bulhing on 0.025 -0.075 
shaft 36 (I.411J 1(0.00098 -0,00295) ' 

~ 
;§ 0-0.1 

End play '(0 - 0 .004) ' 

Repair limit Servicl! limit 
[CI •• ranee) (Cleamnal) 

41.6 (l.a14) 

44 (l. 732) 

0.12 
+0.10(+0.004) 

' (O,OO41)J (~t tappet hole 
dla.) 

0,07 
, (0.0028)' 

O.IS 
1(0.0059)' 

1 0,3 
(0,0118) ' 

01 - 02 
= 6_134 
(0.24346) 
DI H' 
" 6.844 
(0,1694S) 

0.05 (0.0010) 

, 0.1 
(0,0039)' 

0,)5 
'(O.DI J8)1 

Remedv 

Adj ust by m~ns or 
shim(s) when repair limit 
is reached . 

Replac:e tappet unle" 
fCpW Umlt is leached. 

Rcpl:acc bushing unless 
repa" Umh ls reached. 

Instill! bushing when 
repair lim it is reached. 
(Ream it nettna.ty.) 

Rcp l:liCtllhrust pl;)te. 

Replace camshaft . 

Straighlen OJ replace. 

Replace bushing . 

Replaoc thrust pl3te. 

Unit: mm (In.) 

Remarks 

SqlJaJeness or each. end 
wilh respe(:( 10 c:~ntt:r Unc. 

0.25 cJHrance may abo be 
obbined by warm SClllnl!: JI 
intake and exhaust "BlI ... t:s are 
OIt the .same tell1 perature. 

@ 
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L 
Clearance or ,haH in bore .. u m :2 30 (1.1 81) 

'" in crllnkcaliO 
'" .5 r::: 
E -iii Tim ing gUI. backlash 
i=.P 

ClC:l(l'Inee or ma.in shaft 
in body 13 (0 .lI2) 

E 
0-

Clea.tanct or auter r0101 
:;0 (1.969) tl 8 in body 

> , 
~ 0. 

Ro tol and co\''=~ end c '" 30 (1.18 11 0 0 pl:. y .;:; 

.~ Inm::r fOot !;)f find OuteI 
15 roto r cl-t:!:a.tllnce ~ 
..J 

~~ 3.0 k~cm2 Relief pre.ss~lm 
~~ (42.7 psi) 

CI~ran~ orou ter (:ace in 
47 (LiSO) 

pump CIl-5lng 40 lUll) 

t 
~ Clcar.:.nct of irln~f r.~ on 0. 

e pump shaft • 0. 

~ 
; 

17 (0 ,669) 
E 
m Rlidial play 
1:: 
> 
~ 

." 
C 

'0 
<'3 

Sp'cc •• I.D. 

Wllter pump impeUer, "ane-Io-
O,S - J 

ca:ring clearance (ltont Bnd rear 
(0.020 -0.039) sides) 

Ca.tboon protru,lon 1.5 (0.059) H 
Heighl \r. .. l<l18Ih) 21.8 (0.858) 

~ 

76.5· C(169.7°F) ~ Valve opening tcmpt:t1llure 
0 

l> 

~ Valve utt 9 (90°C) 
~ 

{0.35 (194°1')) ~ 

0.009T - o.o.n 
I(O.OO035T - O.OO I77n l 

0 .0 7 -0.20 0.25 
(0 ,00 28 - 0.0019) (0.0098) 

0.032 - 0.01' 
1(0.00 126 -~,0029 l)1 

0 .20 -0,28 I 
1(0 .0019 -0.0 1 10) 

0.04-0.09 ) 
1(0.0016 -0,0035) 

1 0.15 I 
(0.0059) 

I 0.013 - 0.15 1 
(0.0005 - 0.0059) 

t o.3 ~i!lCnt' 
(ol 4,27 pSI) 

I 0.01lL-0.025T 1 
(0.0004 L - 0.00 1 01 ) 

O.OO IT- O,011T 
I(O.OOOO4T - 0 00061TJI 

0.010 -0.015 1 
1(0,00039 -0.00098) 

0.010 -0.022 
1(0.00039 -0,00087)' 

O.OOlT-O.OllT 
1(0.000041 - 0,00061 n J 

0 

± I (±0.04) 

± ZoC (iJ.6° 1') 

-

RIIlpi3ce :'Uf. 

0.15 
1(0.0059)1 Repbc;e pump CII.&e. 

I 0.5 I 
(0 .0197) 

Rdac:e cue cover or CUQ. 

I 0.25 I 
(0.0098) 

Rep13cc pum p case or 
pump ,nsembly . 

1°.045 I 
(0 .00171) Replace b4!8rina. 

Repbce bnpcUcr or 
bearing If nnes are 
binding. 

Oil plC$.~"ue Vilries 
0.1 5 kg/cm1 (2,J 33 ,ni) pe' 
1 (0.04) of shim IhlCknC$5, 

Rc-pbce. beadns. when it 
dot! not rOlale smoothly. 

~ 
I·Flol1lt~ 5e;It (talOOh) 
2-SeaJ ring (ceramic) 

i 

~ 
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Group 

g'E 
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Part or item 

Bell.leru:ktn 

If\ieC:lion pn:ssun= 

~ 
0 

" c SPnlY .n~lc 

'fl • .e--
Needle: "'3l ... ~ sea t oll-
tighlne$S 

Q earan« of tlppellolle-r 
!}In in pin hole: 

eJl!I"'r.:'l [)1;C. or lappet rulle.r 
GP JQUe..r pin 

RoHer OD 

"-
E Ai11igl1tnes5 
~ 

" "ll 
~ 

" ~ .. 
Number oC strokes fo r 
pumpinl (pr iming pump) 

Number of strokes for 
pumpinc. 

Nominal AsSfimblV!:itandard Repair limit Service limit 
dimension [Standard clearance 1 [Clearance] [Clearance) 

Deflcclion: 
12 (0.471) 

120 k~","' ± .B~g/cm'2.(± , 1. ) pSi) 
110 kg/em' 

(1706.4 p~) 
11564.2 ps;) . 
min. 

O· 

-

Seal .sh" U show 0 0 sig n o r ICilkilgt: under ~ prc~IIIC 0( 

100 kg/em' (1 422 p, i). 

0.0]) - 0 .07 I 
[(0.000' -0.0028)1 Toes l play: 

7 (0.276) 10.3 (O.oJ 18), 
0.033 -0.08' max.1 

1(0.0013 -0.0033)1 

15 (0.591 ) 0 - -0.027 (- 0.00 106) - a .0l'!5 
r - O.OO:!g5) 

No parl ' sholl show s ign o f kai.:..."1se . 
Sec Asseml:tly 

l csb g between w d I\ou~ng :dlOuld be: 
nOI mOle Ihun SO cc (3 cu In.)(mln. 

Sl.Bnd~rd. 

25. max. 30 

4S second\. mlx.. 50 sccondJ 

Remedy 

."-djUSI by inelinS or 
shim(s), 

THt by means o f h3t1jj 
1C$ler I l.lsittg dlese I fuel 
Il, 20cC or 6S() r appro )!;, 

Ir spray paHern i~ Im-
ptoptf even after nozzle. is 
wlSh~ in clan ttTO.scne , 
n:place om "Z1\':: Up. 

Wash needle \'~h'e scat 
or rep l.a~ nozzle tip. 

Unit : mm (in.1 

Remarks 

htiCl;t iofl pressure v:lt m 
10 kg/an' (142.2 p. i) per 
0. 1 (Q .004 ) of shlln lh ickl'lU$. 

Spray o f fuel oil should 
be unirQrm :II"d r:::()nsist 
Gf 11M drop let$.. 

Replace nozzle tip when 
needle SUrrsce is SCJ:ac(:hcd 
or ~orcd . 

I 
I 

Oose pump dlschat&t pore 
with .. plug. A.pply an air 
pres5Urr:: Gf 2 kgJcm 1 (21l ps.) 
to the pump.lU'Id keep the 
()~m9 Lmrncrsed in cHe~ fuel 
longe .. tnllln 1 ... ,Inutes. 

Operate priming pump 
h .. ndle :II :I !:pcl!d of 60 
stro kC$/minLltc . Clle~" lilt> 
number or s trokes n:qtliod fot 
making (he pump ,1(aIt dis-
chB811l8 at 3. 1K:3d of I melcr, 

Open Ie injection pump mt 
ISO rpm to chedc the length 
or timt Jcquvod fOf (he feed 
pu.mp to sLarI dischargIng . 
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C3padly 

Cllm height 

A:tCbl play ofcamsbLC"1 
bearing 

CIc:ar3n<;(! of lappet pin in 
U:ppet (hole, 

Clei.ltand: of tQppet Ol.)aling 
bu5hing on tappc.1 pin 

Clearance or lappet (oller 
on no~ ting bustling 

TOIppe t roUer 00 

Plunger Frtt lengl h 

springs As-j.nst.3lled length 

Backlash belwttn pinion 
and rack 

R:IIcl:: slldmg ,esl~lancc 

Free ICl18th Dr deUv(,)' 
valve 'prins 

P lu r l l!:~J pre-stroke 

Fu~l injection quanlily 

600 c:e (37 900 cc; (55 e ll iJl.)/min , 
cu tn.)/min, 

min. 
min . 

O ~ +O. I -0.2 
32 (1.260) 

(0 - , 0.0039) (-0.00191 

I 0.03 - 0.05 I 
(0 .0012 -0.0(20) 10.1 (0.004)1 

0.01l-0.050 
1(0.0005 -0.0020)' 

7 (0.276) 
Tala.! play : 0.033 -0.078 

1(0.0013 ~'0.0(31)J 10.3 (0.01 13). 
max·1 

II (0.433) I 0.050 - 0.097 I 
(0.0020 -0.0038) 

11 (0.669) 
0--0.021 -0.Q75 

(0 - -0.00 II) (- 0.00295) 

49 (1.929) +1-0 (' 0 .039 - 0) - 0.5( - 0 .020) 

44 (1.732) 

10.15 (00059)1 1 0.25 , 
(0.0098) 

150 r: (5.3 Oz.) ".Iith pump .. 1 slilndstUJ 
so *' 0.8 o:t} with pump lu"ntnt 3t 
lOOO rpm 

32 (1 .26) ±0.5 (iO.02) -I (-0.04) 

1.9S (0.011) ± 0.05 (i 0.0(2) 

PlJmp~ Rack positio n S trt)k~ IrJ[cction Quant i ty 
r pm mm n \ (1'1 cc (el) in" .-. 

S.l 10 .) ,5 ) 200 
7.1- 7.8 

1000 (0.44 - O.4S) 

1000 200 
6.4 -7.0 

8 .0 (0.315) 
(0.39 - 0.43) 

200 60 (0.136) 500 
5.0 - 8.0 

10.11 - 0.49) 

R~pl~ce camshaft , 

Adjusl ~y mean s of 
shim . 

Replin .. ~ lappc I com ... 
plctc . 

--
Variancl'J' 
cc leu in.) 

0.4 
(002) 

D.' 
(0.02) 

1.0 
(O.M) 

- - - ---

o-.cd;. displat:cn1enr witt!. 
injection pump o poe-r-att=d at 
l OOO rpm with a discharge 
pre:5Surc of 1,5 kgfcm1 (Zlp3i). 

Crn:ck am surface for 
condition . 

Mounr LnjeclKlR pump on 
pUI'\'lp lestcr arK! allow 

pump 10 inject. 
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Nominal 
Part or it~m d lmemion 

Fuel injection qu:mLiI), 

C~rance of ~wivolin ,g. 11(0.433) 
lC ~' c r s.h;JIft in bushing 

(.1c;nan<:c of tension 
h::ver ur guide lc ~e l 8 (0.315) 
support pin in pJn hole 

Cle:v:mcc o f cot! tlol 
levcr slmft bush in& o n 
shildle connect ing pin 5 (OJ97) 
Clearance of 3hacK. ic pin 
in conlrQI 13Ck ho le 

Guide lev~r lind oo nlIo l 
btock 

Conuol sprin t:: 

Flyweight fotter 0.0. 16 (0.630) 

OeaTi1lnCEl or n ywelght 
rolle r on roUer pin 

C1esrRnoe ur torque oo ntro) 
8(0.115) 

ie"eJ bushinG on support pin 

Step ~t l!lm 

1 Hi£t'I·speed control 

Ca n lrol by Rd::-.ptor 
2 achon 

A$Sembly s!andard Repair limit Service lim it 
Remedy [Standard clearance) (Clei1fsnce) {CfeiiT~nce l 

Tes.t condit ions 

Nonie t.ip: ND - DNOSD 
In}eC'lion pipo: 6,1.6, 600 (1/4 x 1/16 , 23-5/8) 
Injection pres.sufe: 120 k.g/ern".! (1106 .• p~i) 
DeUvery prcssure: 2.0 kr,/em" (28,044 psi) 

Test 01.1 : ASTM Diese.l fuel No.2 

1 0.016 -0.07 , 
(0.0006 - 0.0028) [0.1 5 (0,0059)] 

I O.OD -0.05 ] 0.10 
1[0.0039')' [0.0005 - 0,0(20) 

0.005 -0 
'(D,()()o2 - 0)' 10.10 (0.00)9), 

O.DIS -0.056 
( (0,0006 -0.(022) i 10.08 (0.0031)] 

- 0.11 - 0 -0.25 
(- 0.0043 -0) [-0.0098) 

0.025 -0.062 
1(0.0009B -0.00244)' 

I 0.10 I 
0.02~ - 0.056 (0.00394 ) 

'(0.00102 -0.0022)' 

Adju~. i ng lev.f .nglt' PUn1plpm Control'nlck posi1ion 
Np. rpm AW , mm 

1100 8.2 to, I (0.3228 i 0,00)9)" full-Io,d stopper 

470 ± 50 1l)0 7.0 to. l (0.2756 ± O,0039) a.t ilLi t b llc\'cr selll~ 

1290 ~ 4,0 (0 1575) 

'00 IDA ±O. ' (0.4094 ±0,ool9) 
5 III i 5'" 650 8,3 t o,l (0. )465 ±0.(039) 

Unit: mm (in.t 

Rl!IOlarks 

--

Rcpljl1cc hushiu:. or ~wl ... e llc\'el. 
Replu ce "0" rin,g :md o il sc:1I 
whell rc:pllu;ing bushing. 

Replacep inn nd lever If f1inhol~ 

i$ worn ubno rm:llly or \\IOtn to 
shoW au)' stepped p('lffio n. 

Rr.pI::lcc conlrol lev;:r or 
s.h<I cJ,; Ie. 

Rt!pl1Cl! shacklot: 0 1 CQl1tlo l 
rack. 

RcpliiCC con trol block or goidD 
lever it ..;;luomed lipof .::onlrol 
bloc.k I~ worn dO wn. 

fh:pbcc sptin~ If tm of.;. I~ 

b;Jd ly worn. 

Repl:u:e f1 ywetgh l. 

Replace lever. 

i: 
}> 

~ 
m 
Z 
l> z 
o 
m 

~ » z 
o 
}> 
~ 

lil 



-t. 
T 

-:c 

.. 
'" 

E 
!'l 
~ 

>-
~ 

-.; 
~ 

"-

" m 
E 
"-.; 
0-• .. 
u 
'i: 

i 
w 

;; 
f 
~ 
" .. 
~ 

'a 
~ 
.c 
~ • :>l 

~ 

" ~ .;;; 

li 
~ 

S 
g 

~ 

--

H1sIHpeed t:ontIO [ 200 ~ II (OA l3 11 
1 Low-speed con trol klvcr ilTlgJi= MINUS 27; 5.5 :!:: 0.1 (0 ,'2165 :!.. 0.0(39) 3.1 iuil ia! leveT selling 

2( .. 9 ± 3 .... - no so 10 1 (O_ 1 969:!: O ,OUJ~> w i l h ,u\Hpri~ 

AdJustir.g I~ v(:r ;JIn~le Pump rplll TC'lal l "Ie:~tion q l cc (cu in )/ 500 
Sp_ rpm :$lJol.:e~. -4 cy l. 

4 \tntdllfV,: witb engine 
600 8 1 ± 2: (3. l S90 ± 0.U7B1' ) with adaptor spring 

5- 1° ±So 

120G 61 ±2 (2 .44419 ± 0.0781) will! torq ue sp rillg 

- --
The SlOp levt!r m n.st o pl:rate (l ieciu:ly, Wh en th.! SlOP !e~r 1J. 1I1l1!t:J wit h the h1lolh-spccu 

5 Stop le~r o~ r;lt ion cC)CW(lIIc:Ycr il l VII. Np = 1200 rpln , Ihe T:!.l.:k musI1,,::! dr.1w n up Lo Rw = 0 mrn 

No-load opar.j)liQ(1 LOIId operation M.agnetic iWitch OI=Ie,~~lng ,",olt. 

VoItOlglr(VI Curt eM fA) Rpm Vol,age tV I Current tA l T O/QUit Switch IN SWitch OFF 

23 50, m~)( . 
4500, 

9 700. m 8:( . 
4 its-m (29 16V,ma;( . When clrcwl 

min. tt·lb). Olin . is op\!rllCd. 

Rear R .. , 'ntermedifll(e mE!t8t CommLJI810f 0 .0. BI1J$h 
Shal, Mel~ 

Fronl Front 8r6Ckel shaft servic;c limit J-t:ui gh1 W .. , Spting compras~ ion , 

142-0.050 14 2 ->(I,on 206->(1,02 
""llbl 

. -0.077 • - 0.016 . - 0,08 43.2 
- 0.0020 (om~:~) (0811 '0.0008, (1.701) 

(0.559 - O.OOlO) . - 0.003 I 19 (0.75) 6 2 (4 .4) 

122-0 .050 ) 2 1 ->(I.Oll 0 Sc.rvice!1mi( : 13 00.5 1) (0,236) Service limi L: 1.5 (3 .3) 
10,3 . - 0.077 . - 0.016 - 0.031 2 

(0480 -0.00101 (0,480 ~:~!) 0 (0,079) 
(0,799 

-O.OOlll . - 0.0030 

No~oad oP'l!'ratioJ1 Load oPt!lra1iol'l Rt-a, WoC 
(~ttery c:onnoelecl ) tbenery + ,.eli~tance iCl!ld 12.SA COf!nec:t ed) Ball beatings 

Fto f'l t 
FIeld rMi51",.1CE1 (GBoF ) 

Tenninal CuRe.,t 
Rpm 

itrmln.ol Cunent #6201 
VQI, ... (VI (A I I#O!t3ge{VI (AI Rpm 

27 (m 
#630) 

28 0 1100. max , 28 12.5 1900 . moilx . 

;;:: 
~ 
Z 
-l 

~ » 
z 
n 
In 

~ 
Z 
g 
;;0 
o 
CI) 



~ ... 
m 

Group 

~ 

c 
• E 
0-
S 
<T 
m 

~ 
~ 
u 
~ 

W 

I Nominal 
Pnrt or item dimeruion 

. ., , 
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Assembly nandard Repair limit Servic:e limit 
{Standard CII!UTclnce) (Clearance] ICI ..... nce) 

Voluge regulatOr Lamp .el.y 

1.0 ..... 1.4 0.9 - I ' Air ClIP 
(0.0)9 -0.055) (0,035 - 0,05$) 

0.15 ..... 1.1 
Conlllci point lap 0.3 (0.0 ll), Ih m (0.030 -0.043) 

0 ,7$ ...... l.l 
Sack Sap 

(0.030 -0.043) 

-----21.S - 30. S ot 3000 N040ad voltage" (V) 
rpm (;.llet1l210T speed) 

Cut-ou ! voltagt: (V) .....- 6.5 -7.5 

Cut·in voltage (V) --- 5, m l.;II; . 

Unit : mm (in,) 

Remedy Remarks 
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MAl NTENANCE STANDARDS 

TIGHTENING TORQUE Unit: kg·m Ift· lb) -
Item TorQue Iti3m Torque -

12 ~ 0.5 10.0±0.S 
CyUnder he.d bolts 

(87 ± 3.6) Oil pan drain plu& (72.3 ± 3.6) 

10.4 .:!:: 0.5 5 .5 ± O.S 
Main bearing cap bolts 

(75.2 ± 3.6) Oil pump conneclor (39.8 ± 3 .6) 

8.5 ± 0.5 
Nozzle holder retaining nuts 

5.0 to.5 Connecting rod cap bolts 
(61.5 ± 3.6) (36.2 ± 3.6) 

8.5 ± 0.5 I , J 0 ± 0.5 
Flywheel bolll 

(61.5 ± J .6) Injection pump deUvery \'lI ly. ho de" (21:7 ± 3.6) 

1.8 , 0.5 3 .5 ± 0.5 
Camshaft thrust plate bohs 

I (13± 3.6) Flywheel housing bolts '(2;3 ± 3.6) 

Front plate bolts. 
1.8 ± 0.5 

I 
I (13 ± 3.6) 

-
Timlng gear case bolES 

3.5 ~ 0 .5 
I 

(25 .3± 3.6) 
I - --

I 

Crankshaft pulley flU I 
40 ± 0.5 

(290 ± 3.6) 

Idler thrust plate boll 
3.5 ± 0.5 

(25 .3:: 3.6) 

I Oil pan bolts 0.7 

I ! (5.1) 
I 

i 47 



MAINTENANCE STANDARDS 

APPUCATION OF SEALERS 

Apply to: Mating part Sealer 

M.in be,nng caps Crankcase bearing caps SUPER THREE BOND No.5 

S{de seals Crankcase be,uing caps. SUPER THREE BOND No. 5 
- - -
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TROUB LESHOOTING 

Com plaim 

POs.Jlble C""~CI 

IUSllff lcicn t fuel supply to 
tr.ject io n pum p 

Creater VlThmc:e of injec­
tion qUJ nuty 

Ocrectiv~ inje.ction pUTF1 p 
,,,", 
IllS\lfficien1 injection 
quantil)' 

bce-~~ • .,e InjeCtion 
qmmHt)' 

improper fuel spta)' fmm 
inject io n no ale!: 

E,~ces:s.ive fut"l return fro m 

~ I iujeciion nozzle~ 
~ lnJer;tion llmL"& 1 
~ ad\'amed 

u. 

E 
~ 

" 

Jnj~ction timing too 
n:tardr:d 

()e(ecti ... e auto timer 

Oefr:c1ive &O\lell101 

contra\ 5p(i"1\ 

Maladjuste<l gOYP:FnOC 

damper SprJ.ll~ 

EnginE: $pt.ed laO low 

FaUurt: of enlilDr to sto.p 
plopclly 

P.:;lOJ grade of fuel oil 

F lu~l \'isoos.H y too ~Hgh 

POOf &r;ade or aLI 

Oil vi~LO:sity too high 

Oit VLs.c.oslty too low 

Low od o r e SS IJ J C 

~ I ExcC!ssivt! oi.1 1eak;&.tt 
.~ 
:;; ," B 

Pumpirtg up or a Li 

Cloggc=d oil fill-er 

31 Defective oil bypass 
llJarm or [amp 

E 

Defective o il indicaior 
switch or lamp 

Insufficlcl'l t :air 

TROUBLESHOOTING CHART (l) 

Enfine wLI) Ml St3tt En.sinl:" I • .::ki Aun~ rmal u-
h~Ult $rnClke 

En~mc 
hunls 

Ene:i.,e tum' 
bUI ~()c~ 
riot st.n 

" ~ o _ 
e ~ . " - ~ - . ; 0 
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TROUBLESHOOTING 

Engine will not start >.. Engrnc lacks 

En,gtfie [urn~ 

but d'DCS 

Complaint 

Possi bole il::BU:.e 

En.ine is lO!) cold. 

Radaatoi dissip.:Hes heat 
~ exccsshcly 

~ lns",f(ic jc:n l coo ll1nt 

~ FailUfe: or udjator (0 dis­
~ ,\.jpuc heal propl:'rty 
o 
u 

Waler leak lruoug.h 
cyUnClef he01d gasK{!I1 

u3cks in ctu:nkcII:sc walCl 
Jack~t 

not stal t 
o 

'" o 
~ 

, , 
~ " , " 
.£ .l1 u 

" -" ~ :=; ~ 
z "' " 

Dt fcct.h'e statlel swit.;;:h 1_ 

O1:fecth'c SLaller m3gneljc I _ 

!>Witch 

De fecth'e stastina m(ltor 

Odccti'vc :s.WLUIll mellOr 
(roc wheel 

~ 1 Defective n ywhecl ring 
'E-- gCiU' and pinion 

~ I B3Hcr~ vOUagc drop 
;; 
• iii 

Oft:: n Clt'CUlt In SJo ~ 
plu:g.s 01 pilot bmp 

Short circ.uit In glow 
plugs 

Defective alternator 

Ocfective alternator 
rr:!.y 

Improper wirin& 

Jammed mD ... in& pllIh 

Worn cyw.clen, pistons 
Ot piJlon MItS 

Sticlting piston rings 

Execss.i"e main bearing 

- lcreariUl¢'C 
~ Loose connCClint rod cap 
i bolts 

~ 
o , 

::! 
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Illterre!c:nr;;c bet woIWn 
vahe and piston 

BT ok en vah'e springs 

ExC:t:$$i~e va In cle.arancc 

Forctgn 5ubstanc.es in 
cybnders 

Extcssi\'c [:c;;u b;ac.kbsh 
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TROUBLESHOOTING 

( . For detailed information ref-cr to the separate ch<U'L) 

Abnormal 
water tem­
pt!Rture me 

8" - 3 
u .. " 
- - 3 :: ~ -
!! 0 ::! 
v '" ~ 
0. = ~ 
E - ~ 

£ ~ ~ ~ 
D - ~ ~ - .. -
~ 1 ~ 2 

o 

o 

o 

--
o 

Defective. 
:1llctn:lItor 

" e o u " .. 
"" ~ c v . 
.0=00. 

£ e~ 
.~ B .~ ..,-" oS g u 

o 

o 

o 

g 5 
~ : 
E r! o u 
u 0-
0.0 

~1 e .i; 
5 ... 

~= - . 

o 

o 

Remedy 

H~t oil pan hom bouom side af 
starting. After slart ing, ...... arm up 
cnguu: thoroughly . 

• 
• 
• 
Ret:l,ghlen and replace gilsket 
if nece!i."3.n. 

Replace crankcase. 

Check rOT connections and repaJ.r . 
Repla ce if necessary. 

Repair or repll1rct: if neces-s:;vy . 

RepilL( DT replace. 

Repiur or fr!i!rIBrce starter 
Ii nC:GCioSan: . 

Re pair O-! repbce rin& gear . 
Rt.pl3« pinion. 

RechaQ!.(: or replace baftlllY· 
tr neces&Uy heat it . 

Replace. 

Replace c:oppu packiJ1,gs and 
if ncc~sary glow plu!s. 

Replace ahernator If necet.wy. 

Adju:s.t or rcplaC'C . 

Ct;ln ncct wires prope-:d>'. 

• 
Repair or lepJa~ . 

Rep3i.r or replace . 

Checlc and replile",. beuUtg(s) wi th 
undersize om:(s.} if necesw'l. 

- 1 Rel1ghlen . 

Re.[ir.1c timing ~ear min or 
adjust \'~ Ive slillul,e pro perly . 

• Rtplacr:. 

Adjust VOIlve cltaranee 10 0.25 mm 
(0.0098 In.). 

Repair. 

R~phrc.-e llran: (II idler bu.s.hinl!:. 
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TROUBLESHOOTING 

Poor fuel supply to fu.1 
injection pump 

Greater variance. of injection 
quanti ty 

Insufficient injection quantity 

Excessiye: injection quantity 

154 

TROUBLESHOOTING CHART (2) 

Possi ble cause 

Closed fuel tank supply cock 

No fu.l in tank 

logged fu.llines 

Air in fuel sy>tem 

Clogged fue l reed pum p inle t 
strainer 

Defective fuel feed pump 

Leaky fu~ l l i nes. or connecHons. 

Clogged fuel filter 

Air in fue l system 

Jammed plung.rs 

Jammed tappets 

Wom plunge" 

Worn tappet cams 

Worn bearings 

Worn or broken ph.lllger spr ings 

Loo~e plunger pinions 

Defective de li very valves 

Worn Or broken deln1e ry vnlve 
springs 

Governor stop lever link is 
binding, 

Control rack is sticky . 

Jammed plungers 

Jammed tappels 

Worn plungerS 

Worn tappet. cams 

Worn bearings 

Loose plunger pin ions 

Improper full·load setting of 
governor 

Stop Jever jammed in "increase" 
position. 

Improper fuU· load selling of 
governor 

Loose plungeJ pinlon~ 

Remedv 

Open the cock . 

Fill fue l tank. 

Repair or d ean fuel pipes whh air. 

Retighten connections or replace 
fuel pipes. 

Remove and clean strainer . 

Re pair . 

Retighten COnnectiOns. 

Disassemble and cle~n filte r . 

Bleed air out of fuel sys1em 

Replace plungers. 

Replace tappets . 

Repl,ce plungers. 

Replace "PP" C3m,. 

Replac.e bearings., 

Replace plunger springs. 

Rem,,"iJ properly by malChlng 
marks. 

ReplClce valves . 

Replace \'a lve Spl lng . 

Straighten link, pl.cing 
lever in neutral position . 

Relubricate Or repair . 

Replace plunge". 

RepJace tappets . 

Replace plungers. 

Replace lappet cams. 

Replace hearmgs 

Reinstall properly by ma tching 
marks, 

Adjust governor setting on 
bench. 

Repair lever link, placing lever 
In neutral pOSitIOn . 

Adjust governor selting on bench. 

Retnstall properly by matching 
marks. 



PO$.sible caus~ Remedy 

Slic: king needle \'alve in one Repair and replace nozzles if 
or more nozz.!es necessary. 

Damaged noule tip seats Repair and replace scats if necessary . 

Improper fuel 'pray rrom Worn or broken nozzle springs Replace nOlzle springs. 

injection nozzles Too Iowan injection pressure Adju't pressure to 120+ lgkg/cm' 
(1706.4 + 143 psi) on nozz le 
tester by inserting mimes). 

Carbon deposited on pac:klngs Remove carbon. 
at noule tips , 

Improper install.tion of fuel Re·time properly by tilting injection 

lnje<:tion timing too advanced 
injection pump pump away from engine. 

InCOtreclmstaUation of timing Re.t~e timing gear train. 
gears 

Improper installat ion of fae l Re·time properly by tilting mjection I 

mjection pump pump toward engine, 
I 

1njection timing too retarded Incom:cl mesmog of liming Re·timt timmg gear tr~in. 

I 
gears 
Wort'J cams, tappets or beadngs Replaco . 
in fU'!i illjection pump I 

Poor grade of fuel 
Use good-qu.Uty fuel. I 

Water in fuel Us< good-<luality fuel. 
I 

Lack of oil in oil pan Add oil to prescribed level. I 

Air in oil Sltl~ineI Replace damaged pIpe< or packing,. 
Retighl~n loose connections ir any. 

Low oil pressure 
Defel;live Otl pl.lrnp Repair. 

Clogged f"ellinos Cle.n. 

Defect.ve:oil pressure regulating valve Repajr and replace if necessary 

Clogged oil Cdt., Change element lind oil . 

Leak in lubrieatmg system Repair . 

Excessiv.e oil in oil pan Drain oil to lower oil le\'e l. 

Worn cylinders, pistons or Repair and replace parts Lf 
piston rin~ ne~essary 

Pumping up a r oil 
Sticking piston rings. Repair and replace damaged rings 

I if necessary, , 

Worn valve guides Replace valve guides. 

Prolonged operation under nO Overhaul engine jf oil-laden gases 
load fire exhausted . 

C1.ogged air cleaner Clean and replace element if 
(Paper element type) 

Ins:uffic ient ~ir Clogged au cle"".r WaUl interior. 
(Oil bath type) 

I 

Clogged intake manjfold Check and clean. 
- . -- -- -
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TROUBLESHOOTI NG 

Pos~l b le cau~e Remedy 

Defective valve seals Rep"' . 

Slicking 'I3.lve stems Repair and replace v.l!ve stems 
if necessary. 

F ailuJe ofrocker anns to Adjust valve clearance to 025 mm 
lift valves (0.0098 in.l. 
Worn cyhnders . pistons or Repair and replace parts if 

Poor compression piston rlnll$ nect:Ssary. 

Stidting piston rings Replace damaged rings. 

Exh.ust ~,~, leak th10ugh Retighten .nd replace gasket if 
cylinder head gasket necessary. 
Worn or broken valve springs Replace springs . 

lnsufncienl torque of starting Replace parts. 
motor (at ,Luting) 

InsuffiCient coo)ant Add water to prescribed level. 

Overheating 

Insufficien t coolant 
Water leaks from unit seal of water Replace seal. 

I 
pump 

Crack an crankcase water Jackel Replace crankcase . 

Wat" lem from other pam Check and repair . 

,<\.i r in cooling system Bleed air by loosening air bleed 
plug, drain plug, or hose clamp. 

Rust and iCale deposited in Flush. 

Failure of radiator to radiator 

dissipate he't properly Dust 3nd dirt around radiator Flu,", . 

Slippase of f.n belt Adjwt (}e lt tension. 

Inoperat ive themlosta t Replace . 
(kept cJo.sed) 

Extremely low atmospheric 
temperature 

Radiator diSSipates heat Uncovered radiator Cover radiator. 
excess.ively 

Jnopelative thermostat Replace. 
(kept open) 

Slicking f;ylinders , pistons Repair and replace if 
or piston rings nect!:sary . 

J ammo d moving part' 
Slkking main bearings and Repair and replace if 
crankpin bearings necessary. 

Sticking cam bushing and Repair and replace if 
idler bu.rung necessary. 
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SPECIAL SERVICE TOOLS 

Ret. Part number Tool at. Used for: No. 

I 3449 1·00400 Valve gUide installer I Valve gUide installation 

2 3 !391 ·10500 Vah'c guide remover I Va.lve guide remoyal 

3 31391·130 10 
Vah'e seal caulking tool 

I I Va.lve s.eat lrutaUalion and c3\JLking 
I (intake valve) 

4 I ] 139 J.J 3020 
Valve seat caulking tool 

I Valve se:H installation .and caulking (exhaust valve) 

5 ]0691 ·J I JOO Ad.plot I I Test pressure gauge inslalloliwl 

6 34491 ·00200 Piston gUide I Piston installation 

7 MII061 0n-Oi Idler sh.ft puller 1 Idler shart removal 

8 30691 ·11800 Cranking hand I. I F ngint cranking 

9 ]449 J.()0300 Sock,t 1 
CammafL thrust plate (emovai 
and ins.'ailation 

10 34491 ·00100 Cylinder sleeve installer I Cylinder sleeve insta. llation 

II 30091-01 101 or Uniyelsal extension I 
Injtclion pump n!' moval and 

commcrci3UY-3yailable in~(aHation 

I" 
31391 ·12900 or Piston ring 1001 I 

Piston ring remova l nnd 
commercially-av:u lil ble illstallation 

i Remo val of cranksh:lfr 

13 64309·12900 or Puller oss.embly I 
1 geal,cams:haflgeal, 

commc [cia ily -a 'Jailable I crankshafl pulley ,nd ",.1" 
I pump pulley 

14 3009! .(J1300 Idler bushmg puHer I 
Idler and camshaft bu~hing removal 
and insta.llation 

I S 3089 1·04 500 
Adaptors 2 

Idler and camshaft bushLng rernoval 
30891 ·04600 and installation 

- -- -- -----
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SPECIAL SERVICE TOOLS 

Tool appUcation chart 

~ 
e-

o ~ • 
~ ~ 

~ 

~ • ~ G -;;; ,2 c 
~ > 

'" 1l '0 , ft 

~ > . ~ 

~ • c ~ 

j ; ~ g E' " 1 11 
~ 

.g o ~ 

i. 
~ S 

Used for: • ~ -= u • "3 ~ ~ '. ~ = -.E 0 ~ >. '" 
u ~ ~ .. 5 5. ~ ~ o<~ 

~ .. 1!' ~ ~ C " _$ • ~ .. ,§ :5~ u ~ • ~ fj ,S <:: .. .:: e 
~ :;i .5 ... .Q > " > a • .:: • • ;;; .0 :E -~ ~ 

0 ~ ~ 'fi ~ ;; "u 
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a • i :1 ~u s S E~ E~ 
u ! ] ~ • ~ · . ". ;;; u u • • u . ~ ~ ] Pan No. T(Jol .: '" .: a =0. -= ... .lS -= '" '" 0: '" '" "'''' 

I 34491-00400 
Valve ,\lklc I 
innliJeJ , 

l ll1g1·IOSOO 
Valve gukle 

1 
te.mover 

VaNe seat lru.c.tl 

l 31391-13010 clluJkinll. tool 1 
(intake Ynt~'t!.) 

Vahl:: sc:at insert 
4 31391-130.0 CIlulkmg tOQI 1 

(exhaust ~"3I"e:) 

5 30691·11100 AdaplOJ 1 

6 34491 ·00200 Plsl{1n .&u iiJe I I 

7 M1I061077-01 
Idle' shart 
puller 

1 

6 ,0691 ·11600 Crankinc h3;ndie 1 

9 '4491-00300 Sock!:' 1 1 

10 34.91-00100 
CYlinder ~If!cve 

I 
inn~Uer 

)009J-0110101 Unlvers:ll 
II commerdal.ly - cx (emion 

1 
nvailabte 

31391 -11900 or 
12 tQmmereiaHy- Piston ring. 1001 , 1 

Il.vallabl~ 

64)09-12900 or 
Il com mol!JcUlJy- Puller assembl)' I I I ! 

4v.il3.blc 

I~ )O~91-O 7300 
Idler bushing 1 I pull!:;, 

IS 
3039 1-04500 

AdaptoIJ I I I I 
30891-04600 

-
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V.lye guide installer and remover 
The inst aller is for use jn driving the valve guide into the 
guide hole (n such a way chat the guide will lake its 

, l' 

SPECIAL SERVICE TOOLS 

pres~ribed position . The remover IS, for drivitrg the guide 
out of the hole. 

Ie 

8 

Ie 
17 

'" 
MatiH ia l: SS3C 

Va lfJe guide installer (part numbe r: 34491·00400) 

t 

~c/ 
I \. = 

~ 
c- II ..., f-- . 

~ 
. -

s! ~ 
" j!18 

D f:J 
lSI! 

-

MecII!(i:J1 S53C 
Valve guid! remover ~part oumbe-r : 31391·105001 

How to use , • 
o 

2 
A 

·c ~
' . 

'. 

f 

··:c··.· ,.' 

, -l nstGllor 3.cylll'lder h fJ ~c:t 

2·v~JII"e9u ide A -17mm (0.67 in. l 
j • • • 

Insta lling va lve guide 

, ·Remo ... pr .j· Cylinr;ler heild 
2Nillve guide 

Aemoving va l ... e gUide 
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SPECIAL SERVICE TOOLS 

Valve seat caulking tools 
The-se 100ls are for Use in drlvins: v.ilve seat (2) into 
cylinder head (3) and, after fitting the "a\ve, in caullung 
Ih. p<ripheral edge of the v.ive. There are Iwo caullung 

~ 

Materia); : SK:5 or SK7 

tools , one for intake valve and (he other for exhaust valve. 
Each com., WJth 2 caulking ring, and Is to be used in 
two directions , one fOl driving and the other for caulk­
ing. 

Valve s.at .,.ulking tool (intake valve) (part number: 31391-130101 

Do not ch.mitt 
/ 

L ~l ~ ~o 
'j M I JIIIIII '" v 

" 
::l 

6 
60 16 " ~. 

~S II ~§ 
;r '1'1 '10 n 

c 

" '& 
8() 70 '" i<l 

Mtl[Ql lal ; SK5 or SK7 ISO 

Valve seat caulking tool (exhaust valve) (part number: 31391·13020) 

How to use I 
JJ t~:d'I.un) 
42 (Intake) 

5 
Cylinder head 

®- -..I ;Uo,.J .. - gjske1ed surface 
:-LP\ I . . 

162 

l -Caulkinu body 
2-V.11Ie 
3-Gyli nd.r head 
4-ValV'f gUide 
&-Caulking ring 

Installing and caulking \'alve seat 

Ref. Pan number Tool No. 

3 31391 -13010 
Valve seat 
caulking tool (intake valve) 

4 31391-13020 
Valve seat 
caulking IDol (exhaust valve) 

Adaptor 
This is a connection fittmg to be used in insl8Uing the 
test pressure gauge in the glow plug hole for Ihe 
purpose of reading the compression pres.s:ure. 



How to use 

'" 
/ 

0.5(: 

Mlllltrlllll: $541 

Ml0X 1.25 

"~~l 

:;:k MH X 1.5 

1190 

.. -

"I •• I 2' 

21 I . 13 

16 45 

60 

Adap10r (part number : 30691·111001 

Piston guide 

SPECIAL SERV ICE TOO LS 

o 
17-0'25 

Sl 

e 
~ 
.; 
!!! 

\. 
Use this tool when inserting the piston into cyhndtr. 
It protects pistons and pistOn rings against damage, and 
facwlatts the feeding in o f th~ piston. 

\\ 
" 

~
-:'~~ . 

" . t~«'.·)i & 
<C. ( , .. - " . 

'. I .. ~ -1_. 

Test pressure gauge installed with 'the adaptor 

,-

• 

L_ 

Mattmtll: STKM12A 0 '13A 

... 

.. ~~ 
~ 

",. 
Piston gvid!!' (pan numbtPr: 34491-00200) 

,B< 

" 
t 

~ 
e 

<>I> 

51 
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PECIAL SERVICE TOOLS 

How to US< Idler shaft puller 
For drawmg out the idler shaft, one of (he timing gear 
parts . 

Insert ing piston into cyl inder 

""10)1 LlS 

~l'lif"11 f"fl ,.s,Fh fin '" 

50' 

44 .!!W!thl 

'" 

:>1 

~ $ ; 

l.!.UL ~ ~ J I I}O , 

"""".:L; 
1>' 

(..!. 

Deta,I 3 ...sz. 
Miltenal S43C 

lOr! 

~ 

-4/-" 

." 

OeUllis 1, :2 5l. 
Matlrlill : 

' ·STl<M 11 A 
2,SSOO' 

g ~ 

Itl.2 

Idler shaft pullo, (part numbe, : MH0610n-Ql) 
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How to ~ 
Set the puller over the idler shaft (4), run the stud (3) 
into the .haft , and drive nu t (5) to force the shaft out by 
jacking achon. 

" " 

<bl CD , " 
".~' 

\ ).~ , 

; ' , , " :, 
h t '< I .. " ,.,::::::}, 

l-Crankc,as.e 
2 ·Pul ~er 

3·SIUd rM101 

i'·n· 
, t' 1 • 

1 : 

4 · ldl!!r 5h;)fl 

$·Nul 

Removing idler shait 

SPECIAL SERVICE TOOLS 

Cranking handle 
This tool is for luming over crankshaft, as in val\'e 
clearance adjmtment and others. Its hexagonal hole fits 
the crank pulley securing nUl . 

4'~"",o' , { 

~~ 

u 
:i! 

I 30 I~ 

I 

! 

24, 

:<: 

Materi.I ' $541 

Cr.n~ing handle {part numb" . 30691·11800) 

~ 

~ 

~ 
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SPECIAL SERVICE TOOLS 

How to use 

Turning over crankshaft 

Q.4, MAX 

Mauni .. 1 SCM3 

How to use. 

Socket 
This tool is for use in tightening th. bolts to secure the 
camshaft thruSI plale (through the holes provided in 
camshaft gear). and also Ihe shortt r ones or Ihe boilS 
for securing the rocker brackets. It can be used in 
lorquing Ihe glow plugs. 100. 

40 

SoCkOl (part number: 34491·003001 ..5L 

'" M 

Tightening shorter bolt on rocker bracket 

Securing the umshaft tnrust plete 
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SP.CIAL SERV ICE TOOLS 

Cylinder sleeve instaUer 
For use in driving replacement sleeve into the cyl inder. 

'- iOJ +c, (IS 
0 

I 1/ 2C 

,f, 
I 

o 7 '---b-

., ~ ~ . 36 

10· 
i ~ r 

1 { 
1$25 +0 .1 

0 31: S43C 
Cyl inder sleevelnstal ler (pan number: 34491 ·00100) 

How to use 
In.ert the sleeve I"'taller (2) IOto,leeve (I) , and push on 
the lOp end of the: installer wi th a press arbor to foree 
the 51eeve into cylinder (3). 

'2' 
~ 

J: 
J) 

'·Cylinder 51.,,\,. 
2-lmtaller 
3·Cvhflder 

ClY'"' 
u~~ 
)I~ 

$~.~~j ~"'~1 'I ... ~-,t( j, l ~~ 

, • ..J...~"'~ .. ~I! Y:I' 
;.< .... _ ~~i ~--. ~L) . L I~~'~' '2'j.tC{ ""ftjl \" :'.Jii-J ,. p' ".J)J.CSJ~~(':· .. :' 

o· 

~II ;.L(Y' ' , ' " 
Pressing replacement sleeve into cyhnder 

~ 

14 +0.3 .... 

./ 

UnJversal extension 
The fuel Injection pump untl is mounted on engine front 
plate , a.s. secured by two bolts. This extension tool J5 for 
bringing the wrench head to these bolts . 

V ... ' 
T'i' 

70 
' 3~.J 
~ 

Mattlnal; SK7 

UnivElrs.a1 extension (part number: 30091·0110 1) 
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SPECIAL SERVICE TOOLS 

How to uw 

9-8011 It'1d Wi!!lsher 

T ighten ing in jection pump mounting bolts 

Piston ring tool 
For usc l fl fitting piston rIngs 10 and in removing them 
rrom t;~e pi~roll 

Piston ring tool (pan number : 31391·12900) 

How to use 

JIIH 
1.compression lings A-Piston ri~ tool 
2·0i] ring 

Remol,'in.g piston rings 

168 

Puller assem bl y 
For use m Ie moving crankshaft putley. waler pump 
pulley. crankshafl ~tar , carnshan gear and injection 
pump gear. 

00 

Size of pun!:! .... 10 clamp 

Di.am jMIN) X Width (MAX. 

4(} mmX 110mrn 

150mm X eo mm 

~[O 

Puller assembly (pan number. 54309·129QOI 

Idler bush ing puller 

For use in remo\'ing and installing idler bu~hmg and 
camshaft bushings, when necessary . 



SPECIAL SERV ICE TOOLS 

60 62 

1-45· 1 J 1-45· 

.d!jiiO. 

PIiI:SS s.dr PUL L ~Ide 

.2.. 
Matena l: S K 7 NOTES: t . • Ind icate$ dHnenl-'Qni alt!!' , p I 8 (l n~_ 

'l auel'\(:h ..,d temtJt( (HQc ~O - 50/ . 

Idier bllshin9 pu ll er (part number: J009 1·0730ot 

Adaptor 
For use in rtmoving :Lnd ms.tiJlhng idler bushi ng and 
camshaft bu!>Jtings. whe n nectss.ary. 

V
~~ 
".\ r --, '. 
., !' , ". CJ ,; , v.t 

" " s 

5L 
Matenal : SS41 B 

(pan number : 30891-04500) 
Adaptors 

] 

~ 

SL 
Mate1Je i: $S41 B 

(part number: 30891.04600) 
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