























Wiring diagram, alternative B

(De Luxe)
S T, Y B
2,
INSTRUMENT PANEL y e

1.  Voltmeter y = u
2. Qil pressure gauge
3. Coolant temperature gauge
4.  Printed circuit card ~
5. Alarm test 1r—,_'_1_
6. Switch for instrument lighting —. 5
7. Rev. counter
8. Key switch } a@
9. Alarm |
Max output from £ 5 =
the panel: 5 A v o S I M
H
Ts[eDs[a] ) -

— [ L=
Cable colour G LA 4
GR = Grey 6 ', RPM >
SB = Black e
BN = Brown g
LBN = Light brown E ] ——
R = Red - i i 1A
P = Purple B I g . 2 shw b
GN = Green ’ EE 3 2 ‘N
Y = Yellow [1T2[3]4]s]s][7]a 9]0[11]12[13[14]15]16]
W = White 0 T
BL = Blue 58
LBL = Light blue

BN

ENGINE

Coolant temperature sender
Qil pressure alarm sender
Coolant temperature alarm sender

Oil pressure sender
Relay
Fuse

N

Wire areas in mm?
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9992265-0 65% Pufley puller
884813-7 Instatlation ring for piston
9395218-6 C— ) Mandrel for valve guide removal
884557-0 E:: Mandrei for installation of injector sleeve
884559-6 @ ) Mandre} for installation of valve guide
-,
884787-3 5 Setting-disc for injection pump setting
884811-1 Puller for injector sleeve
884823-6 Flaring tool for injector sleeve
884837-6 Flange for engine cradle
8848384 ) ) Mandrel for installation of sealing ring in transmission
) cover
=/
Assembly and disassembly 100l for camshaft pin
884838-2
T i )
884840-0 F = - Guide pin for cylinder head. NOTE! Two are requi-

red.




TECHNICAL DATA

General

Type designation. . .. ... ... 2007 2002 2003, 2003T

Number of cylinders ........ ... ............. ... ... 1 2 3

Displacement . . .......... i e 0.43 dm3 (26.2 cu0.852 dmd (51.9 cu in) 1.278 m3 {77.99
in) cu in)

Cylinderbore..... ... .. . . i i i i e 79 mm (3.11024 in)

StroKe. . .. e e 87 mm {3.4252 in)

Compressionratio ................ ... ... R 17.5:1

Compression ratio at stanter motor speed ... _........... 2-2.5 MPa (20-25 kp/cm?)

Direction of rotation {seen from the frontend).... .. .. . Clockwise

Idling speed .. .......... ... L e 13~14 r/s (775825 rpm|

Qil pressure a! full speed and warm engme ............. 0,35-0,40 MPa (3,5-4,0 kp/ch)

Oil pressure at idling and warm engine......... ....... 0,08-0,15 MPa (0,8-1.,5 kp/cmz)

Cylinder block

Material ... . e Special alloy cast iron

Cylinder diameter, standard ... ... B . 79,00-79,03 (3.11025-3.11142 in,)

025 mmover-size..............co.... e 79,25-79,28 (3.12008-3.12126 in.}

0.50 MM OVEI-SIZE . ..ot o e 79,50-79,53 {3.12992-3.1311 in.)

Pistons

Material ... ... Light-alloy

Total height. ... ... ... . ... .. . i 78,3 mm (3.08268 in.)

Height from gudgeon pin center io plston top ... 50,3 mm ({1.88031 in.}

Piston clearance in cylinder.......... ... ....... ... ... 0,09 mm (.00354 in.}

Piston in stangdard dimMension . ....... ... ... .. ooeiiiaan 78,903-78.817 (3,10642-3,10697 in.)

0,25 MM OVEr-SIZE. .. . ..ot e it 79,153-72,167 (3,11626-3,11681 in.)

0,50 MM OVEI-SIZ8. . ... it e 79,403-73,4%7 (3,12610-3,12665 in.)

Gudgeon pins

Diameter ... .. .. ... e 25,995-26,000 (1,02343~1,02362 in.)

Gudgeon pin bushing, diameter...... ... ... .. ... .... 26,005-26,011 (1,02382-1,02406 in.9

Clearance gudgeon pin—bushing.................. . ... 0,0050-0,0160 (0,00020—0,0063 in.)

Piston rings

Compression ring, number . ... ... e

Oil ring, number . ... ........ ... .. . ... e 1
The upper compression ring has an inlay of chrome.

The piston rings are available for standard dimension and

for 0,260 and 0,500 mm oversize (0,00984 and 0,01969

in.)

Piston ring axial clearance in the groove

Upper compression fiNg...... ... oo nnn .. 0,070-0,102 (0.00276-0,00402 in.}
Lower compression ring.......... «ooovieine oo, L 0,050-0,082 i0,00197-0,00323 in.)
Ol FiNG oo e e 0,030-0,062 {0,00118-0,00244 in.)

Piston ring gap in the cylinder

Upper COMPression mMng. ..o voeee oo e e e 0,30-0,50 {0,001181-0,00197 in.)
Lower compression mng..........oootiia e v oo, 0,30-0,50 {0,001181-0,001397 in.}
Ol TN . e 0,25-0.50 {G,009842-0,00197 in.}
Crankshaft

MaAteria) . e s Nodular iron

Crankshaft axial clearance .. ... ... .. ool 0,040-0,221 {0,00157-0.50870 !n.)
Main bearing radial clearance.................... ... ... 0,040-0,032 (0,00157-0,00362 {n.)
Big-end bearing, radial clearance. ... ................... 0,024-0,068 (0,00094-0,00268 in.)

" propelter shaft output in accordance with DIN 62708,



Main bearing journals

Diameter, standard. . .............. .. .. .. ..o 59,887-60,000 (2,36169-2,36220 in.)
0,250 mmunder-size .. ... ... oL .. 59,737-59,750 (2,35186-2,35236 in.)
0,500 mmunder-size .. ... ... o 58,487-59,500 (2,34200-2,34252 in.9

Main bearing shells

Thickness, standard .. ... ... .. .. e .. 2,987-2,997 (0,71760-0,11799 in.)
0,250 MM OVEI-SIZ& . . ittt i i 3,112-3,122 (0,12252-0,12291 in.)
0,500 MM OVEr-SiZE ... ..\ it 3,237-3,247 (0,12744~0,12783 in.)

Big-end journals

Diameter, standard. . .. ... . . .. 47,989-48,000 {1,88933-1,88976 in.)
0,250 MM OVer-Size ............c..ouuiun.. N 47,739-47.750 (1,87943%-1,87982 in.)
0,500 MM OVEr-5iZ€ . . . . ..ot e 47,489-47,500 (1,86965-1,87008 in.)

Big-end bearing shells

Thickness, standard . .. ........ it 1,478-1,488 (0,06813-0,05858 in.)
0.250 MM OVEI-SIZE .. . ittt .. 1,603-1.613 {0,06311-0,06350 in.)
0,500 MM OVBI-SIZE . ..\ ottt e e 1,728~1,738 (0,06803-0,06843 in.}

Connecting rods

Axial clearance at the crankshaft .. ... ... ... ... ... 0,15-0,35 mm {0,00590-0,01378 in.)
Camshaft

AXIal ClEBIBNCE. . .ottt ee e e o 0,160-0,300 mm (0,0063-0.01181 in.}
Radia! clearance in bearings .. ..... ... ... 0,020-0,075 mm {0,000787-0,00295 in.}
Camskaft diameter. . ... .. ... ... .. ... . 46,876-47,000 (1,8494~1,85038 in.)
Lifting heightof cams .. .. ... ... il 5,48-5,52 mm (0,21575-0,21732 in.)
Bushing dlameter . ..... ... .. o0 i i 47,02-47,05 mm {1,85118-1,85236 in.)

Cylinder head

Material ... e Special ailoy cast iron

Inlet valves 2003T

DiSC Aiameter . .. . .. e 34,4-34,6 mm {1,35433-1,36220 in.) 35,8—36,0 mm

Stem diameter. . ... e 7,955-7,970 mm (0,31319-0,31378 in.}) 7,985—7,970 mm
Valve seatangle ... .. .. . . e 44°55'-44085° 28°45'—30°15’
Cylinder head seatangle ....................ccovvvi... 450 30°

Seat width in the cylinderhead . ... ................. ... appr. 1 mm (0,03937 in.) appr. 1 mm (0.03937 in.
Clearance, cold/warmengine .......................... 0,3 mm (0,011811 in.) 0.3 mm (0,011811 in.)

Exhaust valves

Disc diameter. ....... e 28,9-30,1 mm (1,14716-1,18504 in.)
Stem dizmeter. . ... o . 7,950-7,465 mm (0,31299-0,31338 in.}
Valve seatangle ... ............. ....... ... S 44°55'-44°85’

Cylinder head seatangle . .................... .. ) 45°

Seat width-in the cylinder head . .. ..................... appr. 1 mm (0,03937 in.}

Clearance, cold/warm engine . .._.............. .. 0.3 mm (0,011811 in.)

Valve guides

Length, inletvalve ... ... ... .. .. . i 38 mm {1,49606 in.)

Length, outlet valve . . ... ... ..o L .. 38 mm {1,49606 in.)

Inner diameter. ... .. . i 8,000-8,015 (0,31496-0.31555 in.)
Height above spring-plane of cylinder head. ......... ... 8,70—9,30 mm (0,34252-0,36614 in.)

Valve springs

Length, unloaded ... ......... . ... i 42,5 mm (1,67323 in.)
Loaded with 17010 N {1721 kp) ... ... .. ... .. ... .. 32 mm (1.25984 in.)
Loaded with 300£20 N {302 kp) .. .......c.oviii .. 24 mm {0,94488 in.)



Lubricating system

ENGINE

Qil quantity model 2001 .. ... ... ... ...ciiiiiiiiian. 1,40 dm? (1.2 quarts)

Qil quantity model 2002 ... .. ..voir i 2.75 dm? (2.42 quarts)

Oil quantity model 2003 .. .. ...\ 4,10 dm?3 (3.6 quarts)

Qil quality according to the APl-system................. CD (DS)

NVESCOSIIY _ o oo S i o i i e e W e sy 15 W40

Qil pressure, warm engine, idling speed. .. ............ 0,8—1,5 kp/icm? (11.37—21.33 Ibft/in?)
Oil pressure, warm engine, full rpm............. ... .. .. 3,5-4,0 kp/em? (49.78-56.89 Ibft/in?)

Lubricating oil pump

TP, o scosmscm v v Ao B 5 T B S = T Gear wheel pump

Gear wheel axial clearance . ........ ... ..o 0,025-0,065 (0,00098-0,00256 in.)
Spring for reduction valve, length unloaded ........ .... 49 mm (1,92913 in.)

Loaded with 35 Nm (3,5 kp) (25.8 ft.bs.). ............... 40 mm (1,57480 in.)

Fuel System

Opening pressure, iNJectors. .. ........oueeuiinenenen.. 180-190 kp/em? (2560-2702 Ibft/in?)"!

SPREY ANIGIOL o it o s S e S SR S ST 150°

Injeéction angle 2007 . .ia s unes svmimessminmire s nge v 22+1" B.T.D.C

Injection angle 2002, 2003 ... ... ... 20+1°C B.T.D.C.

Injection angle 2003T .....c.vireierviirioinseasvns 23x1°B.T.D.C.

Injecticn QUAanTifyY v .:.n cumimeiscossman s ps o5 S aa s i 25+1.5 mm?3/stroke at 40+5°C (104°F+10.6°F)
and at 25 r/s (1500 rpm) pump revs

GOVEIMOr OVEITUN . « .\ ettt e e e e et enee e e 54 r/s {3250 rpm)

Feed pump

Feed pressure 42 r/s (2500 rpm). ... ..o 0,65-0,85 kp/cm? (9.20-12.10 Ibf/in?)

Electrical system

Battary MOTEEGD. . oo o v o stm s smsomi o s wiemd w0 o s win s 12v
Battery CaPanitV < o «.ouiie wnmms o e s srsise i o . e e Max. 70 Ah
Starter-motor output 20071 ... .. ... ... ... ... 0.8 kW (1.1 HP)
Starter-motor output 2002 and 2003. . ... .. .. ... ... . ..... 1.4 kW (1.9 HP)
Alternator output:
Voltage/max. current ... ... .. i 14V/50 Amp
OB e e G B S R Samae HaNee % st 700 Watts
Electrolyte spec. gravity: Fully loaded battery........... 1,275-1,285
FOUDE CRATGEEI, < ovs o mvimiss o sre s i SRR S E BB 1,230
Thermostat .. ... ..o Wax thermostat
Beginstoopen at.. ... ... 60+2°C (140%4°F)
Fully 6pen at.ceuss vonan sownsn 5000 0 0easa S0 s s s 75°C (165°F)

Cooling system
With fresh-water cooling (2002, 2003)

Starts 0pening al .. ... ..ottt 74%1°C (164x2°F)

Fally.open at oo i ie iin st s e mh v s timmnrs & = oie simeenmins 87°C (189°F)

Fresh-water system, volume 2002. ... ......... ... ... ..... 4.0 dm? (litre) (0.88 Imp. gals) (1.1 US gals)
2003, . 5.5 dm? (litre) (1.2 Imp. gals) (1.45 US gals)

WEAR TOLERANCES

Cylinders

To be bored at 0,25 mm wear (0,00384 in.)

Crankshaft

Main- and big-end journals:

Permitted out-of-round . ....... ... ... . ... 0,06 mm (0,00236 in.)

Permitted Taper - .o oo vrnpesin vmve s smas e vwas om s s 0,05 mm (0,00197 in.)

Max. axial clearance on crankshaft . ........ ... . ... ... . 0,40 mm (0,01575 in.)

112003T = 204—212 kp/em? (2900—3015 Ibfiin?)



Camshaft

Bearing journals, permitted out-of-round ...............
Max. clearance between camshaft and bushings........

Valves

Max. clearance between valve stem and valve guide. ...
The valve disc edge must be at least......... S,

Tightening torques

Main bearing bolts, 1sttightening .............. ... ...
2ndtightening ......................
Big-endbearingbolts .......ccociiiiaiisiiioiisiaiiein
Flywheel housing:bolts... . covvwicomiincainmansasia i
ERBNIGE] BOIE . o cinvan i s s e e 5D e wis
Cylinder head bolts, 1st tightening .....................
2nd tightening ....................

Rocker ann Bridge . « coooisiviie av s i na v s s
Futel injection PUINPS . ua. o swmwmsmue s g siemo= s
Pulley ... S,
IRIEEIOES . i v v + ¥ N s e TR R S T e e

0,03 mm (0,00118 in.)
0,15 mm (0,00590 in.)

0,15 mm (0,00590 in.)
1,5 mm (0,05306 in.)

20 Nm (2,0 kpm) (14.7 ft.Ibs.)
60 Nm (6,0 kpm) (44.2 ft.Ibs.)
70 Nm (7,0 kpm) (51.6 ft.lbs.)
25 Nm (2,5 kpm) (18.4 ft.ibs.)
65 Nm (6,5 kpm) (47.9 ft.Ibs.)
20 Nm (2,0 kpm) (14.7 ft.lbs.)
70 Nm (7,0 kpm) (51.6 ft.lbs.)
25 Nm (2,5 kpm) (18.4 ft.lbs.)
25 Nm (2,5 kpm) (18.4 ft.Ibs.)
40 Nm (4,0 kpm) (29.5 ft.lbs.)
20 Nm (2,0 kpm) (14.7 ft.Ibs.)





