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70 mm STROKE SERIES WSM, 60201-0 S.G GENERAL 

[4] TROUBLESHOOTING 

I Engine does not 

Starter does not run 

Engine revolution is 
not smooth 

Either white or blue 
exhaust gas is 
observed 

Either black or dark 
gray exhaust gas is 
observed 

Deficient output 

Probable Cause 

Nofuel 
Air in the fuel system 
Water in the fuel system 

0 Fuel pipe clogged 
0 Fuel filter clogged 
0 Excessively high viscosity of fuel or 

engine oil at low temperature 
0 Fuel with low cetane number 
0 Fuel leak due to  loose injection pipe 

retaining nut 
0 Incorrect injection timing 
0 Fuel cam shaft worn 
0 Injection nozzle clogged 
0 Injection pump malfunctioning 
0 Seizure of crankshaft, camshaft, 

piston, cylinder liner or bearing 
0 Compression leak from cylinder 

0 Improper valve timing 

0 Piston ring and liner worn 
0 Excessive valve clearance 

0 Battery discharged 
0 Starter malfunctioning 
0 Key switch malfunctioning 
0 Wiring disconnected 

0 Fuel filter clogged or dirty 
0 Air cleaner clogged 
0 Fuel leak due to  loose injection pipe 

0 Injection pump malfunctioning 
Incorrect nozzle opening pressure 

0 Injection nozzle stuck or clogged 
Fuel over flow pipe clogged 

0 Governor malfunctioning 

retaining nut 

0 Excessive engine oil 
0 Piston ring and liner worn or stuck 
0 Incorrect injection timing 
0 Deficient compression 

0 Overload 
Low grade fuel used 
Fuel filter clogged 
Air cleaner clogged 

Incorrect injection timing 
Engine's moving parts seem to be 

Uneven fuel injection 

D Deficient nozzle injection 
D Compression leak 

seizing 

Solution 

Replenish fuel 
Vent air 
Change fuel and repair or 
replace fuel system 
Clean 
Clean or change 
Use the specified fuel or 
engine oil 
Use the specified fuel 
Tighten nut 

Adjust 
Replace 
Clean 
Repair or replace 
Repair or replace 

Replace head gasket, tighten 
cylinder head bolt, glow plug 
and nozzle holder 
Correct or replace timing 
gear 
Replace 
Adjust 

Charge 
Repair or replace 
Repair or replace 
Connect 

Clean or change 
Clean or change 
Tighten nut 

Repair or replace 
Adjust 
Repair or replace 
Clean 
Repair 

Reduce to the specified level 
Repair or replace 
4djust 
4djust top clearance 

Lessen the load 
Use the specified fuel 
Clean or change 
Clean or change 

4djust 
iepair or replace 

Tepair or replace the 
njection pump 
lepair or replace the nozzle 
leplace head gasket, tighten 
Zylinder head bolt, glow plug 
and nozzle holder 

~ 

Reference 
Page 

5-37 

5-41 
5-39 

5-113 

5-55 

5-103 
5-43 

5-37 
5-41 

5-1 15 

s-9 1 
S-113 
5-55. 

5-1 13 

5-55 

S-8 
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70 mm STROKE SERIES WSM, 60201-0 S.G GENERAL 

[6] MAINTENANCE CHECK LIST 

following the table below. 
To maintain long-lasting and safe engine performance, make it a rule to carry out regular inspections by 

I 
Item Every 

SO hrs 
~ ~~ ~~~ ~ 

Checking fuel pipes and clamps 
Changing engine oil * 

0 

I Cleaning air filter element I 
Cleaning fuel filter 

Checking fan belt tension and damage 

I Checking water pipes and clamps I __ ~~ ~-~ ~ 

f Changing oil filter cartridge 

Changing fuel filter element 

Cleaning radiator interior 

Changing radiator cleaner and coolant 

I Changing air filter element I 
~ 

Checking valve clearance 

Checking nozzle injection pressure 

I Changing water pipes and clamps I 
~~ 

Changing fuel pipes and clamps I 
* Change engine oil and oil filter cartridge after the f i rst  50 hours of operation. 

A CAU~ON 

0 When changing or inspecting, be sure t o  level and stop the engine. 
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S-G GENERAL 70 mm m O K E  SERIES \.?ISM. 60201-1 

131 TIGHTENING TORQUES 
Screws, bolts and nuts must be tightened t o  the specified torque using a torque wrench, Several screws, 

bolts and nuts such as those used on the cylinder head must be tightened in proper sequence and at  the 
proper torque. 

(1) Tightening torques for special use screws, bolts and nuts 

0 For "*" marked screws, bolts and nuts on the table, apply engine oil t o  their threads and seats before 
NOTE 

tightening. 

Nominal 
Diameter N-m kgf-m ft-l bs 

M 6  7.9t09.3 0.80t00.95 5.8t06.9 

Item 

N-m kgf-m ft-I bs 

9.8to11.3 1.00to 1.15 7.23t08.32 

Head cover cap nuts 
Head screws and nuts (z500-~ only) 

(Others) 
Bearing case screws 1 

(Flange bolts) 
(Non-flange bolt) 

Bearing case screws 2 
Flywheel screws 

(Flange bolts) 
(Non-flange bolts) 

Connecting rod screws 
Rocker arm bracket nuts 
Idle gear shaft screws 
Glow plugs 
Drain plug 
Nozzle holder assembly 
Oil switch taper screw 
Fuel limit lock nut 
Fuel limit cap nut 
Injection pipe retaining nuts 
Nozzle holder and nozzle 
retaining nut 
Nozzle holder mounting screw 
Crankshaft nut 

~ 

M8  

M10 

Site x Pitch 

- 

17.7t020.6 1.8t02.1 13.0t015.2 23.5to27.5- 2.4t02.8 17.4t020.3 

39.2t045.1 4.0t04.6 28.9t033.3 48.1 to55.9 4.9t05.7 35.4t041.2 

M7x 1.0 
M8 x 1.25 
M9 x 1.25 

M7 x 1.0 
M7x 1.0 
M8x 1.25 

MlOx 1.25 
M10 x 1.25 
M7 x 0.75 
M7 x 1.0 
M6 x 1.0 

M l O x  1.25 
M12x 1.25 
M24 x 2.0 

PT 118 
M12 x 1.0 
M12 x 1.0 
M12 x 1.5 

M24 x 2.0 
M20 x 1.5 

M12 

Nom 

62.8 to 72.6 6.4 to  7.4 46.3 to  53.5 77.5 to  90.2 7.9 t o  9.2 57.1 to  66.5 

6.9 to  8.8 
39.2 to  44.1 
64.7 to 69.6 

Punched Number 

None o r 4  

7 

26.5 to 30.4 
19.6 to  23.5 
29.4 to  34.3 

. Screw and Bolt Material Grade 

Standard Screw and Bolt SS41,SZOC 

Special Screw and Bok S43C. S48C(Refined) 
L 

58.8 to  63.7 
53.9 to  58.8 
26.5 to  30.4 
16.7 to  20.6 
9.8 to  1 1 -3 
19.6 to  24.5 
39.2 to  49.0 
29.4 to  49.0 
14.7 to  19.6 
27.5 to  34.3 
24.5 to  29.4 
14.7 to  24.5 
58.8 to  78.5 

39.2 to  49.0 
137.3 to  156.9 

kgf-m 

0.7 t o  0.9 
4.0 t o  4.5 
6.6 to 7.1 

2.7 t o  3.1 
2.0 t o  2.4 
3.0 t o  3.5 

6.0 t o  6.5 
5.5 t o  6.0 
2.7 t o  3.1 
1.7 t o  2.1 

l.00to 1.15 
2.0 t o  2.5 
4.0 t o  5.0 
3.0 t o  5.0 
1.5 t o  2.0 
2.8 t o  3.5 
2.5 to 3.0 
1.5 t o  2.5 
6.0 t o  8.0 

4.0 t o  5.0 
14.0 t o  16.0 

ft-lbs 

5.1 t o  6.5 
28.9 to  32.5 
47.7 t o  51.4 

19.5 to  22.4 
14.5 to  17.4 
21 -7 t o  25.3 

43.4 to  47.0 
39.8 tq 43.4 
19.5 to  22.4 
12.3 to  5.2 
7.2 to  8.3 

14.5 to  18.1 
28.9 to  36.2 
2 1.7 to  36.2 
10.8 to  14.5 
20.3 to  25.3 
18.1 to21.7 
10.8 to  8.1 

43.4 t o  57.9 

28.9 to  36.2 
101.3 to  115.7 

(2) Tightening torques for general use screws, bolts and nuts 

below. 
When the tightening torques are not specified, tighten the screws, bolts and nuts according to  the table 

Special Screw and Bolt I Grade I Standard Screw and Bolt L I \\ IsGooFoo4 0 0  
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5.1 ENGINE BODY 70 rnrn STROKE SERIES WSM. 6020 1-0 

[4] GEAR CASE 
Fuel Feed Pump 
1. Loosen the pipe clamp and remove the fuel pipe 

from the injection pump side. 
2. Remove the fuel feed pump mounting nuts. 
3. Remove the fuel feed pump (1). 

(When reassembling) 
0 Apply a liquid gasket (Three Bond 1215 or 

equivalent) to the both sides of fuel feed pump 
gasket. 

(1) Fuel Feed Pump 

lniection PumD Cover 
1. Remove the injection pump cover (1). 

(When reassembling) 
0 Apply a l iquid gasket (Three Bond 1215 or 

equivalent) to the both sides of injection pump 
cover gasket. 

(1) Injection Pump Cover 

Injection PumD 
1. Remove the injection pump mounting screws and 

nuts. 
2. Align the control rack pin (3) with the notch (1) on 

the crankcase, and remove the injection pump (4). 
3. Remove the injection pump shims. 
4. In principle, the injection pump should not be 

(When reassembling) 
0 When installing the injection pump, insert the 

control rack pin (3) firmly into the groove ( 2 )  of 
the fork lever 1. 

0 Addition or reduction of one shim delays or 
advances the injection timing by 1.5" ( 0.026 rad). 

H IMPORTANT 
0 Insert the same number of shims as used before 

between crank case and pump, and then check the 
i n ject io n ti mi n g . 

0 Apply a thin coat of liquid gasket (Three Bond 
1215 or equivalent) t o  the shims. 

disassembled. 

(1) Notch 
(2) Groove 
(3) Control Rack Pin 
(4) injection Pump 

5-63 
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5 1  ENGINE BODY 70 mm STROKE SERIES VJSshl, 60201-0 

0076P013 

m 

Nozzle Holder Assemblv 
1- Remove t h e  fuel overflow p iper  
2- Loosen t h e  lock nuts, and remove t h e  nozzle 

holder assemblies w,ith a nozzle holder socket 
wrench 27 (I). 

3. Remove t h e  copper gaskets on t h e  seats. 

(1) Nozzle Holder Socket Wrench 
(2) Nozzle Holder Assembly 

Alternator and Fan Belt 
1 - Remove t h e  alternator (1). 
2. Remove t h e  fan belt (2). 

(When reassembling) 
e Check to see that there are no cracks on the belt 

surface. 

H IMPORTANT 
e After reassembling the fan belt, be sure to adjust 

the fan belt tension. 

(1) Alternator 
(2) FanBelt 

Rocker Arm 
1. Remove t h e  rocker arm bracket mounting nuts (1). 
2. Remove the  rocker arm as a unit. 

H IMPORTANT 
e After reassembling t h e  rocker arm, be sure to 

adjust t h e  valve clearance. 

(1) Rocker Arm Bracket Mounting Nuts 

Push Rod 
1. Remove t h e  push rods. 

(When reassembling) 
e When putting t h e  push rods onto  the  tappets, 

check to see if their ends are properly engaged 
with t h e  grooves. 

(1) PushRod 

5-59 
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Ni.2 LUBRICATING SYSTEM 70mm STROKESERIES W5Ma 60201-0 

a LUBRICATING SYSTEME DE a SCHMIERUNGS- 
SYSTEM LUBRl FIGATION SYSTEM 

[I] GENERAL [I] GENERALITES [I] ALLGEMEINES 

301 1F206 

This engine lubricating consists 
o f  oil strainer, oil pump, rel ief 
valve, oil filter cartridge and oil 
switch. The o i l  pump sucks 
lubricating oil from the oil pan 
through the oil strainer and the 
o i l  f lows down t o  t h e  f i l t e r  
cartridge, where it i s  fur ther  
filtered. Then the oil i s  forced t o  
crankshaft, connecting rods, idle 
gear, camshaft and rocker arm 
shaft t o  lubricate each part. Some 
part  o f  oil, splashed by t h e  
crankshaft or leak ing  a n d  
dropping from gaps of each part, 
lubricates these parts: pistons, 
cylinders, smal l  ends of 
connecting rods, tappets,  
pushrods, inlet and exhaust valves 
and timing gears. 

[A] OilPump 
[B] Piston 
[C] Rocker Arm and Rocker Arm Shaft 
ID] Oil Strainer 
f E J  Camshaft 
[ F] Oil Filter Cartridge and Reiief Valve 

Le systeme de Iubrification du 
moteur se compose d'une crepine, 
d'une pompe a huile, d une 
soupape de decharge, d'un filtre a 
hu i le  a cartouche e t  d 'un 
manocontact de pression d'huile. 
La pompe a huile aspire I'huile du 
carter par I'intermediaire de la 
crepine et la force au travers de la 
cartouche filtre, qui en assure une 
filtration plus parfaite. Ensuite, 
I 'hui le est forcee vets l e  
vilebrequin, les bielles, le pignon 
de renvoi, I'arbre a cames et I'axe 
de culbuteurs, afin de lubrif ier 
toutes ces pieces. 

L'huile eclaboussee par le 
vilebrequin ou degouttant des 
orifices des differentes piGces 
lubr i f ie les pieces suivantes: 
pistons, cylindres, pied de bielle et 
bielle, poussoirs, t i g e s  de 
poussoi rs, sou papes d'admission 
et d'kchappement et pignons de 
distribution. 
[A] Pornpe a huile 
[E] Piston 
[C] Culbuteur et axe de culbuteur 
[D] CrCpine 
[ E] Arbre 5 cames 
[ F] Cartouche de f ike a huile et soupape 

d e  decharge 

PA-3 

D i es es M o t o r s  c hem i e r u n g s - 
system umfaRt .den Olfilter, die 
Olpumpe, das Uberdruckventil, 
die Olf i l terpatrone und den 
Olschalter. Die Olpumpe saugt 
das Schmierungsol.. aus der  
Olwanne durch den Olfilter an. 
Das 01 f l ieBt sodann in  d ie  
Fi l terpatrone, w o  es w e i t e r  
gefiltert wird. AnschlieBend wird 
das 01 zur Kurbelwelle sowie zu 
den Pleuelstangen, dem 
Leerlaufgetriebe, der Nocken- 
welle und der Kipphebelachse 
gepreRt und s o r g t  f u r  d i r  
Schmierung eines. jeden dieser 
Teile. Ein Teil des Ols, der von der 
Kurbelwelle abgeschleudert wi  rd 
oder an den Zwischenraumen der 
Teile austritt und heruntertropft, 
ubernimmt die Schmierung dieser 
Teile: Kolben, Zylinder, Pleuel- 
stangenkopf, StoBel, StoRel- 
stangen, Ein- und AuslaBventile 
und Steuerungen. 
[A] Olpumpe 
[B] Kolben 
[Cl Kipphebel und Kipphebelachse 
[D] &filter 
[E] Nockenwelle 
f Fj 6lfilterpatrone und ~berdrurkventil 

, 
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Item 

1 Open 

c 

Factory Specification . 

20" (0.35 rad.) 

S.G GENERAL 70 mm SIROKE SERIES WSM, 60201-1 

Open 

Close Exhaust valve 

Valve Timing 

50" (0.87 rad.) 
before B.D.C. 
15" (0.26 rad.) 
after T.D.C. 

Free length 

Intake valve I 

35.1 to 35.6 mm 34.8mm 
1.370 in. 1.382 to 1.401 in. 

I close 

0.016 to 0.068 mm 
0.0006 to 0.0027 in. 

10.973 to 10.984 mm 
0.4320 to 0.4324 in. 

11.OOOto11.041 mm 
0.4331 to 0.4347 in. 

before T.D.C 
45" (0.79 rad.) 
after B.D.C 

0.12 mm 
0.0047 in. - 

- 

Valve Spring 

Allowable Limit 

I Setting load /setting length I 7.5 kgfBl.0 mm I 73.5 NBl.0 mm, 16.5 Ibsll.22 in. 

I Ti l t  I - 1.3 mm 
0.051 in. 

Rocker Arm 

Clearance betweenrocker arm shaft and 
bearing 

Rocker arm shaft O.D. 

Rocker arm bearing I.D. 

Tappet 

Clearance between tappet and guide 

. Tappet0.D. 

Tappet guide I.D. 

0.020 to 0.062 mm 

19.959 to 19.980 mm 

20.000 to 20.021 mm 

0.1 mm 
0.0008 to 0.0024 in. 

0.7858 to 0.7866 in. 

0.7874 to 0.7882 in. 

0.0039 in.' 

Camshaft 

Camshaft side clearance 

Camshaft alignment 

Cam height (IN., EX.) 

Oil clearance of camshaft 

Camshaft journal O.D. 

Camshaft bearing I.D. 

0.0028 to 0.0087 in. 0.01 18 in. 

0.0004 in. 

26.88mm 
1.0583 in. 

0.050 t o  0.091 mm 
0.0020 to 0.0036 in. 

32.934 to 32.950 mm 
1.2966 to 1.2972 in. 

33.000 t o  33.025 mm 
1.2992 to 1.3002 in. 

26.83mm 
1.0563 in. 

0.15 mm 
0.0059 in. 

S-17 
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FUR DEN LESER 

Dieses Handbuch sol1 dem Wartungspersonanl lnformationen uber die 
Funktion, den Betrieb und die Wartung der KUBOTA-Dieselmotoren 
Serienmotormit 70 mm Hub liefern. Es is t  in zwei Teile, "Funktion" und "Ausbau 
und Wartung" aufgegliedert. 

H Mechanismus 
Fur jeden Motorabschnitt werden Informationen bezuglich Konstruktion und 

Funktion gegeben. Dieser Teil sollte sorgfaltig gelesen werden, bevor mit der 
Storungssuche, dern Ausbau und der Wartung begonnen wird. 

Ausbau und Wartung 
Der Abschnitt "allgemeines" beinhaltet allgemeine Vorkehrungen, Storungs- 

suchen und Listen von Wartungsdaten sowie von regelmaRig zu Oberprufenden 
Teilen. Fur jeden Motorabschnitt i s t  ein Kapitel "Prufung und Einstellung", 
"Aus- und Einbau" und "Wartung" vorgesehen, welches uber Verfahrensweisen, 
Vorkehrungen, Werkdaten und zulassige Grenzwerte AufschluR gibt. 

Allen in diesem Hanbuch enthaltenen Informationen, Abbildungen und 
technischen Merkmalen liegen die letzten, zum Zeitpunkt der Veroffentlichung 
verfugbaren lnformationen zugrunde. Eine Anderung aller lnformationen t u  
jeder Zeit und ohne Ankundigung bleibt vorbehalten, 

Da in diesem Handbuch mehrere Modelle beschrieben werden, wurden die 
jeweilig verwendeten abbildungen oder Bilder nicht fur ein einzelnes Modell 
prazisiert. 

Apr. '88 

@ KUBOTA Corporation 1990 
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S.G GENERALITES 70 mrn 5TROKE SERIES WSM. 60201-0 

cuivantes. 

Element 

Verification des conduits 
d'alimentqation et  des Ctriers 
Changer de I'huile moteur * 
Nettoyage de I'element de filtre a air 

Nettoyage du filtre 8 carburant 

Verification de la tension de la 
courroie de ventilateur et de son &at 

Verification des conduits d'eau e t  
des Ctriers 

Renouvellement de la cartouche du 
filtre 6 huile 

Renouvellement de I'element de 
filtre 5 carburant 

* 

Nettoyage de I'interieur du radiateur 

radiateur et du liquide de 
Renouvellement du filtre de 

refroidissement 

Renouvellement de I'element de 
filtre 21 air 

Verification du jeu des soupapes 

Verification de la pression d'injection 

Renouvellement des conduits d'eau 
et de etriers 

Renouvellement des conduits 
d'alimentation et  des etriers 

Periodes d'entretien 

Toutes Toutes loutes Toutes Toutes Toutes Toutes ~~~~l~~ Une fois 
les50 Ies100 Ies150 IesZOO les400 les800 IeslOOO les3 paran tousles 

hrs hrs hrs hrs hrs hrs hrs mois 2 ans 

0 

Une fois 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Changer l'huile moteur et la cartouche du filtre a huile apres les premieres 50 heures de service. f 

A ATTENTION 

Pour toute op6ration de remplacernent ou de verification. veiller 5 ce que le moteur soit place de niveau et 
mis a 1'arre.t. 

. 

5-33 Redistribution or publication of this document
by any means, is strictly prohibited.
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