Chapter 2 Part D:
Four-stroke engines

2Ds1

(ET4 50, Liberty 50 4T, Zip 50/100 4T, Fly

50/100 4T, LX4 50)

Refer to the beginning of Chapter 1 for model identification details
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Specifications
General
1 F RNy | R SRR e = TR A R Single cylinder four-stroke
Capacity
DRLNICINOB § & riats.s < = <3 405 0 & o3 LA 30n Ba aca By 55 5 5 s b 49.9 cc
TR OIS = 5 Flite s« u s sthiaia i o i s v MRS R s o o s v 96.2 cc
Bore
e el L I R € P ML (S AL -, R R 39.0 mm
G ONGINEE = v s i o o v cnim s i s MOV vt ¢ w N R 5 5 ¢ s 6 50.0 mm
Stroke
O DO FLlihia s s 5 » vo shoith o s's 2 /A R RBLANIS T 5 ks AR ATy 5 o s 41.8 mm
L0, o) e R P - - R T R R 49.0 mm
Compression ratio
s OGN e v v« o« o ins s oe v e RN £ R R+ st 11.5t012.0:1
ORI ANGINBEET Y an o i o a5 o e S A AR AT » » #atay 10.5t011.5:1
Cylinder head
T (VA 5ot & - n o0 5 v n 8 SO R RIS e - . » . o/ 0.05 mm
Left-hand camshaft bearing housing diameter .. ................. 32.015 to 32.0256 mm
Right-hand camshaft journal housing diameter. . ................. 16.000 to 16.018 mm
PRSI arT QIRIETOUING = . o iie» oo vis v o vt dne atss of <iernatisiatn 11.000 to 11.018 mm
Rocker arm shaftdiameter(min) ............cccoiiiiiiiniennnns 10.970 mm
Rocker arm internal diameter (max). .. ........covv i ininresas 11.030 mm
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Camshaft f
Intake and exhaust lobe height . ...........civiiinireninnnnnns 25.935 mm I
Left-hand journal diameter
BURNGIBI . . i A a4 e PR T 58 s T TR . it 12.002 to 12.010 mm
Sarvice Mt ININ vem s 5 e bt % T T e o 11.98 mm
Right-hand journal diameter
SEdAN v, o5 ik s e R S 15.977 to 15.985 mm
SOIVICE JIMEIMINY. 5000 n 50 ot beaited oAt A s S e 15.96 mm
Camshaft endfioat (MAaX) .i v i < rrd dr T s s s o e e el st o 0.50 mm
Valves, guides and springs
VEIVBOIBONBACES: . i 5uicre s o oo s <o o s RS SN T ) % See Chapter 1
Intake valve
Ovivallstandard IBngly . . . .. o000 e Ty e 70.1 mm )
Stem diameter i
e I o 1 i S A E R A 4.985 mm [
BEVICO NI (MDY T E N e alTe v vy o5 s e b s B e At S 4.970 mm I
Guide bore diameter '
LRI i v s ol i v )y e TR 13 v BB NG e Tt 5.000 to 5.012 mm
SArVIOa It (MEX).. <.« wote o v i o sateais L RS, ST R e . & s 5.022 mm
FROOWHOMNS i« voiie v o vt oo o Ao TR T S RME o 7 v e TV s 1.5 mm
GEELWIRIINS, . vy o e a2 0 2 DR e e adfre s 1.6 mm
Exhaust valve
Overall standard length . ......... S T R 69.2 mm
Stem diameter
T R R DI Lt ;1 -~ N | T 4.975 mm
SOEVICR NI DI 5 o oo v oot mss ster ol v R A e E R 4,960 mm
Guide bore diameter
StANAANT . 2 ias vos s nn W ks B ek S R e T 5.000 to 5.012 mm !
Borvion B (MAX). . . . .. v« vhdis e s Ches Lo R S E T 5.022 mm i
PRORWIHN . . oo oo s iaitinn biaih s e St s R I0ts EEste A oots Ir'e 3+ 1.6 mm k
SRt WA, . . ociy v S AR R R AV e AT STea s vt ks e 1.6 mm {
Valve spring free length (inletand exhaust) . ..................... n/a I
Cylinder bore - ET4 50, Liberty 50 4T, Zip 50 4T
Note: The following specifications are for parts supplied for ET4 50, Liberty 50 4T and Zip 50 4T models when first introduced. Specifications for
parts supplied at a later date may differ (see Cylinder bore - Fly 50 4T, LX4 50).
Standard
SI2R-COBR B 315 2l ka1 1+ 1 o 5 5 ARG b 4 v ia S s R R 38.986 to 38.993 mm
SIEODORREE o, o RIS ¢ <+ 0 ¢ v oo Bk 5 b on s v 5id BB mabs e 38.993 to 39.000 mm
51 | e R T N M A e PITRER e IR 39.000 to 39.007 mm
SESOEIOD . . ..o in e TR Nahi IR T R 39.007 to 39.014 mm
TOEOVEIBIZR i cs v v vnn il ase i Wse AT R A . o e R 39.186 to 39.214 mm
STl OVRYTBIDR . i s ¢ ov s in e o oo BRIl W + viv 57 55 Rhoaa s a e o« 39.386 to 39.414 mm
B OVEIBIZE s isivals no s il i b+ SR TTIITREE Mo » 15 o SN b s 39.586 to 39.614 mm
Piston - ET4 50, Liberty 50 4T, Zip 50 4T
Note: The following specifications are for parts supplied for ET4 50, Liberty 50 4T and Zip 50 4T models when first introduced. Specifications for
parts supplied at a later date may differ (see Piston - Fly 50 4T, LX4 50).
Piston diameter (measured 27 mm down from top edge of the piston, at 90° to piston pin axis) i
Standard i
Slze-coda A ;i oo Nt o b DR sk e s e ¢ 0 R 38.954 to 38.961 mm j
SlZe-COU B ., ..oy Rl e R e & vttty s ' + s NS S 38.961 to 38,968 mm f
Size~0000.C ..\ s ws v on ey e s s o 38.968 to 38.975 mm
BES-COABD ... ..00s00s 0t e e DTy TR e o v alR 38.975 to 38.982 mm
TSE OVOTBIZOL . (o i s b TN S8 40ats s 1 510 v e e A A TRy BN E deea s ¢ 39.154 to 39.182 mm
ONO OVEBIZE - - ccionan RPN L % ce s B AR R st s s 39.354 to 39.382 mm
e o Ty RSP PR ¢ e L s T e o s 39.554 to 39.582 mm
Piston-to-bore clearance (whennew) ................covviuunnn 0.025 to 0.039 mm
Piston pin diameter
2T L P R PRI 11 ) A A A s PR i 12.996 to 13.000 mm
Servicallmit (Min).. . & v ssinasimmale v o fis b AP ot AN < S N 12.990 mm
Piston pin bore diameter inpiston . . .......ooiiiiiiiniiinin. 13.005 to 13.010 mm
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Cylinder bore - Fly 50 4T, LX4 50 :
Note: The following specifications are for parts supplied originally for Fly 50 4T and LX4 50 models. ;
Standard }
LT T P £ s R PR U AR TG e 38.993 to 39.000 mm ‘
U P AT S e R, (P h 39.000 to 39.007 mm
T NP SRR L P IO . AT 39.007 to 39.014 mm
T T R S g S NN (o RPN b Nt 0T 39,014 to 39.021 mm
T RN A | S AR R A L T 39,193 to 39.221 mm
ST R s | R s LI 39.393 to 39.421 mm
L R R U e O oy e R, R B e 39.593 to 39.621 mm
Piston - Fly 50 4T, LX4 50

Note: The following specifications are for parts supplied ariginally for Fly 50 4T and LX4 50 models.
Piston diameter (measured 27 mm down from top edge of the piston, at 90° to piston pin axis)

Assao piston - standard
L AT D UM oy T G o S MRS PR e SRR 38.954 to 38.961 mm
R OB e R T Do S et s e A v s 38.961 to 38.968 mm
Size-code C (with Assocylinder) ........covviviieiiinnnnns 38.968 to 38.975 mm
Piston-to-bore clearance (Whennew). . . .........covvnrvnnen 0.032 to 0.046 mm
Asso piston - standard
Size-code C (with Shiramcylinder). . .. ........o v 38.963 to 38.970 mm
Piston-to-bore clearance (Wwhennew). .. ......ccoivivivnnnns 0.037 to 0.051 mm
T S A S SR S BEP R o R | SR sl T not available
Shiram piston - standard
DT R SO SR ot e S . S S S 38.949 to 38.956 mm
o U - R SRt AN L S R L S p 5 e 38.956 to 38.966 mm
BRRFOOOE C . . .2 e SO 4wl o 8 s s i o o o e R not available
Size-code D (with Shirameylinder). . ........ ..o lviiiienins 38.970 to 38.977 mm ‘
Piston-to-bore clearance (Whennew). . . ......covitvernnennes 0.037 to 0.051 mm
Shiram piston - standard ‘
Size-code D (with Assocylinder) ............ooiiiiivinnnnn 38.975 to 38.982 mm ‘
Piston-to-bore clearance (whennew). ...................... 0.032 to 0.046 mm f
e T L A MR R D PR s At L 39.154 to 39.182 mm ’
G T e e SRR o R s R R T 39.354 to 39.382 mm ‘
SIEERRIRIZE . . . 5 vt AT w55 o % B e s e A ok B R 39.554 to 39.582 mm ‘
Piston-to-bore clearance (Wwhennew). . ............oviviiinunns 0.032 to 0.046 mm
Piston pin diameter (all)
ST T S AL SNl EL IR 1 T TRt TR SRR 12.996 to 13.000 mm
G I e R Ry R e 12,990 mm
Piston pin bore diameter inpiston(all). . ............ccooiiiiinn. 13.005 to 13.010 mm
Cylinder bore - Zip 100 4T, Fly 100 4T
Standard
SREREAe A ., oo TR TG e s R e ke e 49,993 to 50.000 mm |
RO B | . oo NS - - s 5 s oo s b TR RaR el A ol o N 78 R 50.000 to 50.007 mm
N TN R - PR s e 3 R SRR R 50.007 to 50.014 mm
i T Y e Gy, SRR A1 S S N B RS 50.014 to 50.021 mm
TR - LIRS L L L e AR e b o B e v i 8 50.193 to 50.221 mm
DTICEEIINTTS ., .. o 7 Il s e S R S o e 50.393 to 50.421 mm
BIUCINEITD . .. il (. i o e R e s e RO iy & 4 Y 50.593 to 50.621 mm
Piston - Zip 100 4T, Fly 100 4T
Piston diameter (measured 27 mm down from top edge of the piston, at 90° to piston pin axis)
Standard
SRR R SR L SR - R R L R T, 49.948 to 49.955 mm
SE DTGB - | | it i e R TR N 454 x5 s Sl Wtk 49.955 to 49.962 mm
e Y SRS R o - TR Y e 49.962 to 49.969 mm
U R e Y 0 LT S D I S i e oS e 49.969 to 49.976 mm
R ETRITE, v i ot 76 Fasiun o~ RS e B R TSN s )% 50.148 to 50,176 mm
I DVONGITG s i s s 55 5o & 55 s s Wi sty HBT A iR IR « =+ 50.348 to 50.376 mm ‘
L BT I T L e TR LS e 50.548 to 50.576 mm ‘
Piston-to-bore clearance (When new) ............coivnivrnnnens 0.038 to 0.052 mm
Piston pin diameter
1T T s R S S SR R I e - S B 12.996 to 13.000 mm
T T A o) PN S PN e - AMPRIR 12.990 mm }
Piston pin bore diameter inpiston. ...........cooiiiii i 13.005 to 13.010 mm |
. 2|
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Piston rings
Ring end gap (installed)

Top ring - 50 cc engines
Standapd” . . 5O e s e T e e S B L S 0.08 to 0.20 mm
SorviCaUmIL(MEN). « s oo s mal s Bt v s s s hh g B s S s B ga 0.35 mm
2nd ring - 50 cc engines
SROUAN: s TR Tt s bR R T s PRIt Tk i e a s 0.05 to 0.20 mm
SOVICE NIEIMEXN) 75075 7 s o s e oo oo e 1 o ve S SE 1 iy A 3 0.30 mm
Top ring - 100 cc engines
2L e R e L G ST R Ak 0.10 to 0.25 mm
SOrHOETVBIMBRY . « 5% 0 50 c v b o) [stepRaD R Thes o 4 8 TG 0.40 mm
2nd ring - 100 cc engines
337 T T [ APS SN P | .7 %0, (ot AR LR 0.10 to 0.25 mm
SOPVICE. I (XY 5 o v oo o o nm e b ) RIS TR RS wirass 0.35 mm
Oil control ring - all engines
SENCER: . . . < T Ea i S I b NG e oA 0.20 to 0.70 mm
SotVIca Mt (Ma]s e o5 s N R o & 3/ v sl Roas s 5908 0.80 mm
Ring-to-groove clearance
Top ring
SONORIG - o o e e s Vv 16 RS O LR T e R 0.030 to 0.065 mm
SOVICA HMIEAMBX) ;o o = 5 0e 2 iiais o nilndinn RE Abalals = 0is afals VA b 0.080 mm
2nd ring
SARGRIELS - o s s e s RO o2 s 0.020 to 0.055 mm
SOIVIGEIMEIMEI. . &+ s ' aea s s ates s oo Hhe e i ¢ s 0.070 mm
Oil control ring
LRI, Thote-5 ¢ oo AT SN > s 11 oar SR g e i A 0.040 to 0.160 mm
BAPVICERITEMENER) .« . o s s ha it o e IR WS s 0.200 mm
Lubrication system
Oil pump :
Inner rotor tip-to-outer rotor clearance (max). . .. ........c.uunn. 0.15 mm
Outer rotor-to-body clearance (Max) .. ......covevvirvrrnrsnss 0.20 mm
e g ple (e (gL e R S S R = T T S RO 0.09 mm

Connecting rod
Small-end internal diameter

SIANORIT IR M o5 e ss v et s A aTaCs o e R Y e Ba e e e s se 13.015 to 13.025 mm

Sarvice IMIEIME0 <. oo e v o vt e <o PR s n N anga s 13.030 mm
Big-end side clearance

SRNA RaNE TS 10K+ v /s v v iy S 10 O T R T h 0.15 to 0.30 mm

SorvIsEUMIEIMBNY 2N o « 1ot sites o e o SRR ks, votie %8 0.50 mm
Big-end radial freeplay

SIRNARIE D o o SRS Mo+ 55 & 55 s PP S B Fre e Rty § A R 0.006 to 0.018 mm

SOrCEIIIE IR 7 <5 sine - Nae o o5 5 o oo Hs o ol lay a7ers b s o B R 0.25 mm
Crankshaft
Combined width of flywheelsandbigend. . ..................... 45 mm
Runtit A Ioad o s s r o000 oM Ny - o e R AN i e s 0.15 mm
RUNOUE BIAMEN: < i5 a5 oo oo oo ot LRI, N ¥ in ve s RlB e b aid s o s 0.02 mm
RO AEROR 5o s e s oovvn s 0a st o'y SRS Sy £ oy BVER i E s e 5 5. v o 0.10 mm
Torque settings
VAIVE COVEr DB L5 LUl o o viv vt s v voe s NI . v« » i1 5o s s s 8 to 10 Nm
Cam chain tensioner springcapbolt..................... ot o 5to 6 Nm
Cam-chain tensionerblade®olt., . ... ... . oo RRRS . oo v s 5to 7 Nm
Cam chaln TenBIonNer BORERE - & st v v i s ws oo as s s o vy (R T ot s o 8 to 10 Nm
Camshaft sprocket ol ot M s aoie sk na's o oo & 5w I i -« 12 to 14 Nm
Rocker shaft atopper DOl L TSk ie s Vi s v alb oo o sa b v n. s RIS - « 3to4 Nm
Cylinder head nuts

Initigl B6tHING & .« . o este o o oal R TICEIRA S P ey % s ol 6to 7 Nm

Final8atting . . . . . o i i v e R e Gt S R I et ot e 9 + 90°+ 90°
Cylinder head-ta-block boltS . ., & a5 B it Sl O it as 50 8to 10 Nm
Oil pump driven sprocket DO e e - st )= s b ¥ AR o . 12to 14 Nm
Ol pump mounting SOreWS: .« 4 e «isibisse cicion's s ok R s o o 5t0 6 Nm
Ol DUMP: COVAEBCTOWS. -« . b e Rts o aie s T s A s 9ot 0.7 to 0.9 Nm
AGMATOr FOLORTUL. ..+ o ov bty N AT R G s 25 e 1 6 S5 S « e APl S Tt 40 to 44 Nm
Crankcase DOB . . .. v vy s v el e e BEv S e 8to 10 Nm
Engine front mounting Bolt. . 5.5 e s e S e e e 33to 41 Nm
Rear shock absorber lower mountingbolt. ...................... 33 to 41 Nm
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1 General information

The engine unit is a single cylinder
four-stroke, with fan-assisted air cooling. The
fan is mounted on the alternator rotor, which
is on the right-hand end of the crankshaft. The
crankshaft assembly is pressed, incorporating
the connecting rod, with the big-end running
on the crankpin on a needle roller bearing. The
crankshaft runs in caged ball main bearings.
The crankcase divides vertically.

The camshaft is chain-driven off the
left-hand end of the crankshaft, and operates
two valves via rocker arms.

2 Operations possible with the
engine in the frame

All components and assemblies, with the
exception of the crankshaft/connecting rod
assembly and its bearings, can be worked on
without having to remove the engine/
transmission assembly from the frame. If,
however, a number of areas require attention
at the same time, removal of the engine is
recommended, as it is easy to do so.

3 Operations requiring engine
removal

To access the crankshaft and connecting
rod assembly and its bearings, the engine
must be removed from the frame and the
crankcase halves must be separated.

5,2a Undo the screws (A) and the cap (B) . . .

4 Major engine repair -
general note

1 Itis not always easy to determine when or if
an engine should be completely overhauled,
as a number of factors must be considered.

2 High mileage is not necessarily an indication
that an overhaul is needed, while low mileage,
on the other hand, does not preclude the need
for an overhaul. Frequency of servicing is
probably the single most important
consideration. An engine that has regular and
frequent oil and filter changes, as well as other
required maintenance, will most likely give
many miles of reliable service. Conversely, a
neglected engine, or one which has not been
run-in properly, may require an overhaul very
early in its life.

3 Exhaust smoke and excessive oil
consumption are both indications that piston
rings and/or valve guides are in need of
attention, although make sure that the fault is
not due to oil leakage.

4 If the engine is making obvious knocking or
rumbling noises, the connecting rod and/or
main bearings are probably at fault.

5 Loss of power, rough running, excessive valve
train noise and high fuel consumption rates may
also point to the need for an overhaul, especially
if they are all present at the same time. If a
complete tune-up does not remedy the situation,
major mechanical work is the only solution.

6 An engine overhaul generally involves
restoring the internal parts to the specifications
of a new engine. The piston rings and main
and connecting rod bearings are usually
renewed and, if necessary, the cylinder is
rebored. Generally the valve seats are
reground, since they are usually in less than
perfect condition at this point. The end result
should be a like-new engine that will give as
many trouble-free miles as the original.

7 Before beginning the engine overhaul, read
through the related procedures to familiarise

$2b ...

yourself with the scope and requirements of the
job. Overhauling an engine is not all that difficult,
but it is time-consuming. Plan on the scooter
being tied up for a minimum of two weeks.
Check on the availability of parts and make sure
that any necessary special tools, equipment and
supplies are obtained in advance.

8 Most work can be done with typical workshop
hand tools, although a number of precigion
measuring tools are required for inspecting parts
to determine if they must be renewed. Often a
dealer will handle the inspection of parts and
offer advice concerning reconditioning and
renewal. As a general rule, time is the primary
cost of an overhaul, so it does not pay to install
worn or substandard parts.

9 As a final note, to ensure maximum life and
minimum trouble from a rebuilt engine,
everything must be assembled with care in a
spotlessly-clean environment.

5 Engine/transmission unit -
removal and installation

Caution: The engine is not heavy, although
engine removal and installation should be
carried out with the aid of an assistant;
personal injury or damage could occur if
the engine falls or is dropped.

Removal

1 The procedure for removing the engine is
the same as for air-cooled LEADER models
(see Chapter 2E, Section 5), with the following
additions.

2 Undo the three screws that secure the
drivebelt air duct to the front of the belt cover,
then unscrew the oil filler cap and displace the
duct (see illustrations).

3 Remove the battery (see Chapter 9). Trace
the red wire from the starter motor to the
solenoid mounted on the right-hand side of
the battery location and disconnect it, then

then displace the duct
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5.3 Engine earth (A) and starter motor
wire (B)

undo the screw securing the engine earth wire
(see illustration). Cut the cable ties securing
the starter motor and earth wire to the frame
and secure the wires to the engine unit.

4 No carburettor heater is fitted.

5§ The rear brake cable is clamped at the back
of the drivebelt cover (see illustration).

6 Place a suitable temporary support under
the metal section of frame forward of the
engine mounting bracket, then disconnect the
lower end of the spring from the head of the
front engine mounting bolt, noting how it fits
(see illustration).

7 Remove the rear shock absorber and rest

5.8a Undo the nut (arrowed) on the front
mounting bolt. ..

58b ...

(arrowed) . . .

then withdraw the bolt, noting the position of the spacer

5.5 Location of rear brake cable clamp

(arrowed)

the weight of the scooter on the temporary
support.

8 Remove the front engine mounting bolt and
manoeuvre the engine unit out of the frame
(see illustrations). Note the spacer on the
left-hand side of the mounting bolt.

Installation

9 Installation is the reverse of the removal
procedure. If required, fill the engine with the
specified quantity of oil (see Chapter 1
Specifications) and check the oil level as
described in Daily (pre-ride) checks.

6 Disassembly and reassembly
~ general information

Disassembly

1 Before disassembling the engine, the
external surfaces of the unit should be
thoroughly cleaned and degreased. This will
prevent contamination of the engine internals,
and will also make working a lot easier and
cleaner. A high flash-point solvent, such as
paraffin can be used, or better still, a
proprietary engine degreaser such as Gunk.
Use old paintbrushes and toothbrushes to

5.6 Disconnect the spring (A) from the
engine bolt (B)
work the solvent into the various recesses of
the engine casings. Take care to exclude
solvent or water from the electrical
components and inlet and exhaust ports.
Warning: The use of petrol
A (gasoline) as a cleaning agent
should be avoided because of
the risk of fire.
2 When clean and dry, arrange the unit on the
workbench, leaving a suitable clear area for
working. Gather a selection of small containers
and plastic bags so that parts can be grouped
together in an easily identifiable manner. Some
paper and a pen should be on hand to permit
notes to be made and labels attached where
necessary. A supply of clean rag is also required.
3 Before commencing work, read through the
appropriate section so that some idea of the
necessary procedure can be gained. When
removing components it should be noted that
great force is seldom required, unless
specified. In many cases, a component’s
reluctance to be removed is indicative of an
incorrect approach or removal method - if in
any doubt, recheck with the text.
4 When disassembling the engine, keep
‘mated’ parts that have been in contact with
each other during engine operation together.
These ‘mated’ parts must be re-used or
renewed as an assembly.

5.8¢ ...and manoeuvre the engine out



Four-stroke engines (ET4 50, Liberty 50 4T, Zip 50/100 4T, Fly 50/100 4T, LX4 50) 2De7

7.4 Remove the valve cover; note the
breather hose union (arrowed)

5 Complete engine disassembly should be
done in the following general order with
reference to the appropriate Sections. Refer
to Chapter 2G for details of transmission
components disassembly.

Remove the valve cover.

Remove the camshaft and rockers.

Remove the cylinder head.

Remove the cylinder.

Remove the piston.

Remove the alternator.

Remove the starter motor (see Chapter 9).

Remove the sump cover.

Remove the oil pump.

Separate the crankcase halves.

Remove the crankshaft.

Reassembly

6 Reassembly is accomplished by reversing
the general disassembly sequence.

oo

B8.4a Location of alternator cover fixings

;

Note: This procedure can be carried out with
the engine in the frame. If the engine has been
removed, ignore the steps which do not apply.

Removal

1 Remove the bodywork as required by your
model ta access the engine (see Chapter 7).

2 Release the clip securing the breather hose
to the union on the valve cover and pull off the
hose (see illustration 7.4).

3 Undo the cam chain tensioner cap bolt and
withdraw the spring from the tensioner body
(see Section 8). Note: A lug inside the valve
cover pretensions the (lower) cam chain guide
blade. The tensioner cap bolt and spring must

7 Valve cover -
removal and installation

P é,w :
8.5c Rear cowling half is secured to
crankcase. Note the clip (arrowed)

/

ed). ..

8.5d Release the clips (arrow

8.4b Upper end of cover is secured by
knurled knob (arrowed)

be removed before the valve cover is removed,
and installed after the valve cover is fitted to
avoid over-tightening the cam chain.

4 Undo the bolts securing the valve cover,
then lift the cover off the cylinder head (see
illustration). If it is stuck, do not try to lever it
off with a screwdriver. Tap it gently around the
sides with a rubber hammer or block of wood
to dislodge it. Remove the gasket and discard
it, as a new one must be used.

Installation

5 Clean the mating surfaces of the cylinder
head and the valve cover with a suitable
solvent.

6 Lay the new gasket onto the groove in the
valve cover, making sure it fits correctly.

7 Position the valve cover on the cylinder head,
making sure the gasket stays in place, then install
the cover bolts. Tighten the bolts evenly and in a
criss-cross sequence to the torque setting
specified at the beginning of the Chapter.

8 Install the cam chain tensioner spring and
cap bolt, then install the remaining componénts
in the reverse order of removal.

8 Cam chain tensioner -
removal, inspection and
installation

Note: This procedure can be carried out with
the engine in the frame. If the engine has been
removed, ignore the steps which do not apply.

Removal

1 Remove the bodywork as required by your
model to access the engine (see Chapter 7).

2 Remove the carburettor and the inlet
manifold (see Chapter 4).

3 On machines fitted with a secondary air
system, release the clip securing the hose to
the reed valve cover and disconnect the hose.
Release the clip securing the hose to the back
of the cover and disconnect the hose. |

4 Undo the screws securing the alternator
cover and lift off the cover (see illustration).
Note the upper cover fixing is a knurled knob
(see illustration). Remove the cooling fan
(see Section 17).

5 Undo the screws securing the rear half of the
engine cowling to the front half of the cowling
and to the crankcase (see illustrations). Note
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8.5e ... then ease the cowling apart
carefully

i

8.8 Remove the cap bolt and spring

the clip for the carburettor breather hose
secured by the crankcase screw (see
illustration). The two halves of the cowling are
clipped together on the left-hand side -
carefully ease them apart and lift the rear half
off (see illustrations).

6 Remove the valve cover (see Section 7).

7 Turn the engine in a clockwise direction
using the alternator rotor, until the second
timing mark on the rotor aligns with the pulse
generator coll pick-up, and the timing mark on
the camshaft sprocket aligns with the index
mark on the camshaft holder (see

illustrations). At this point the engine is at
TDC (top dead centre) on the compression
stroke (both valves closed).

8 Unscrew the chain tensioner cap bolt and
withdraw the spring from the tensioner body
(see illustration).

8.7a Second timing mark on rotor (A)
should align with pulse generator
pick-up (B)

9 Unscrew the two tensioner mounting bolts
and withdraw the tensioner from the cylinder
(see illustration).

10 Remove the gasket from the base of the
tensioner or from the cylinder and discard it,
as a new one must be used.

Inspection

11 Examine the tensioner components for
signs of wear or damage.

12 Release the ratchet mechanism from the
tensioner plunger and check that the plunger
moves freely in and out of the tensioner body
(see illustration).

13 If the tensioner or any of its components
are worn or damaged, or if the plunger is
seized in the body, they must be renewed.
Individual components are available.

Installation

14 Turn the engine in a clockwise direction
using the alternator rotor. This removes all the
slack between the crankshaft and the
camshaft in the front run of the chain and
transfers it to the back run where it will be
taken up by the tensioner.

15 Release the ratchet mechanism and press
the tensioner plunger all the way into the
tensioner body (see illustration 8.12).

16 Place a new gasket on the tensioner body,
then install it in the engine and

tighten the bolts to the torque specified
at the beginning of the Chapter (see
illustration 8.9).

17 Install the valve cover (see Section 7).
Note: A Jug inside the valve cover pretensions

8.9 Cam chain tensioner is retained by two
bolts (arrowed)

8.12 Check the operation of the ratchet
and plunger

8.7b Index mark (A) should align with
timing mark (B)

the (lower) cam chain guide blade. The
tensioner cap bolt and spring must be installed
after the valve cover is fitted to avoid over-
tightening the cam chain.

18 If necessary, install a new O-ring on the
cap bolt. Install the spring and cap bolt and
tighten the bolt to the specified torque (see
illustration 8.8).

19 Install the remaining components in the
reverse order of removal,

9 Gam chain, blades and
s - al,
insm"'““,'ont and installation

Note: This procedure can be carried out with
the engine in the frame. If the engine has been
removed, ignore the steps which do not apply.

Removal

1 Remove the cam chain tensioner (see
Section 8).

2 If the cam chain and crankshaft sprocket
are being removed, remove the oil pump
driven sprocket, drive chain and drive sprocket
(see Section 20).

3 Undo the camshaft sprocket centre bolt
(see illustration). To prevent the sprocket
from turning, use the Piaggio service tool (Part
No. 020565Y) or a suitable holding tool fitted
into the hole(s) in the sprocket. If necessary,
protect the gasket surface of the cylinder head
with a piece of wood.

4 Remove the centre bolt and Belleville

9.3 Lock the sprocket and undo the centre
bolt
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f s it
9.4 Remove the bolt and Belleville washer
(arrowed)

washer, noting which way round the washer
fits (see illustration).

5 Note how the straight-edge on the end of
the camshaft aligns with the centre hole in the
sprocket, then lift off the sprocket and
disengage it from the camchain (see
illustrations). Remove the sprocket spacer
for safekeeping (see illustration).

6 If required, secure the chain with a cable tie
to prevent it falling into the engine. If the chain is
to be removed, mark it with paint so that if it is
re-used it can be fitted the same way round.
Remove the thrustwasher from the end of the
crankshaft, then lower the chain down its tunnel
and slip it off the sprocket on the crankshaft
(see illustrations). Draw the sprocket off the
crankshaft, noting how it locates aver the pin on
the shaft (see illustration),

7 If required remove the bolt securing the cam
chain tensioner blade to the crankcase and
withdraw the blade, noting which way round it
fits, and the spacer (see illustration).

B8 The cam chain guide blade is secured by
the cylinder head. To remove the blade, first
remove the head (see Section 11), then lift out
the blade. Note how the lower end of the
blade locates in the U-shaped lug in the
crankcase (see illustration 9.7).

Inspection

9 Check the sprockets for wear, cracks and
other damage, renewing them if necessary. If
the sprocket teeth are worn, the chain is also
worn. If wear this severe is apparent, the entire
engine should be disassembled for inspection.
10 Check the chain tensioner blade and

9.,6b ... then lift out the cam chain

9.5a Note how the centre hole aligns with
the end of the camshatft. . .

9.5c ...and remove the spacer

guide blade for wear or damage and renew
them il necessary. If they are worn or
damaged, the chain may be worn out or
improperly tensioned. Check the operation of
the cam chain tensioner (see Section 8).

Installation

11 If removed, install the guide blade and the
tensioner blade, making sure they are the
correct way round. Tighten the tensioner blade
bolt to the torque setting specified at the
beginning of the Chapter.

12 If removed, install the sprocket onto the
crankshaft, aligning the cutout in the sprocket
with the pin on the crankshaft (see illustration
9.6¢). Also fit the camshaft sprocket spacer
(see illustration 9.5c).

13 Lower the cam chain down through the
tunnel and fit it onto the sprocket. If the chain
is being re-used, ensure it is fitted the right
way round (see Step 6).

9.6¢ No in sprocket (A) s
on pin (B)

9.6a Remove the thrustwasher ...

14 Check that the timing mark on the alternator
rotor still aligns with the pulse generator
pick-up (see illustration 8.7a). Slip|the
camshaft sprocket into the top of the chain,
then fit the sprocket onto the camshaft, alig;ling
the straight-edges between the sprocket and
the shaft end (see illustration 9.5a). Ensure
that any slack in the chain is at the back of the
engine so that it is later taken up by the
tensioner, and that the timing mark on the
camshaft sprocket aligns with the index mark
on the camshaft holder (see illustration 8,7b).
Secure the sprocket with the centre bolt and
Belleville washer. Note: The outer edge of the
Belleville washer should be positioned against
the sprocket on installation. Insert a length of
dowel or a similar tool through the hole in the
cylinder for the cam chain tensioner, then press
it against the tensioner blade and ensure that
the timing marks are still aligned.

9.7 Tensioner blade is secured by bolt (A).
Guide blade locates in lug (B)

-
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Caution: If the marks are not aligned exactly
as described, the valve timing will be incorrect
and the valves may strike the piston, causing
extensive damage to the engine.

15 Using the method employed on removal to
prevent the camshaft sprocket turning, tighten
the bolt to the torque setting specified at the
beginning of the Chapter (see illustration 9.3).
16 If removed, fit the thrustwasher onto the
end of the crankshaft (see illustration 9.6a),
then install the oil pump drive sprocket, chain
and driven sprocket (see Section 20).

17 Install the remaining components in the
reverse order of removal.

10 Camshaft and rockers -
‘removal, inspection and
installation

Note: This procedure can be carried out with
the engine in the frame although access to the
top of the engine is extremely restricted. If the
engine has been removed, ignore the steps
which do not apply.

Removal

1 Remove the valve cover (see Section 7).

2 Remove the camshaft sprocket (see Section
9). Secure the chain with a cable tie to prevent
it dropping into the engine. Stuff a clean rag
into the cam chain tunnel to prevent anything
falling into the engine.

3 Undo the stopper bolt and remove the bolt
and washer (see illustration).

4 Mark the rocker arms so that they can be
installed in their original positions, then insert
a screwdriver into the right-hand end of the
camshaft holder and press out the rocker
shaft (see illustration). Support the exhaust
valve (right-hand) rocker arm as the shaft is
withdrawn and remove it once it is free (see
illustration). Withdraw the shaft completely
and remave the intake valve rocker arm, then
assemble the rockers in their original positions
on the shaft (see illustration).

5 Before removing the camshaft, temporarily
install the stopper bolt and washer and check
that the camshaft rotates freely with no
discernible up-and-down movement. If
available, measure the camshaft endfloat with

10.6a Using the set-up doscrlbad

10.4b ... and remove the rocker arms

a dial gauge and compare the result to the
specification at the beginning of the Chapter.
If the endfloat is excessive, remove the
camshaft and inspect the shaft journal,
bearings and bearing housings for wear.

6 Remove the stopper bolt and washer. The
camshaft and bearing must be drawn out of
the camshaft holder - Piaggio provide a
service tool (Part No. 020450Y) to do this.
Alternatively, use the set-up shown (see
illustration). Thread the centre bolt all the
way into the end of the camshaft, then
gradually turn the outside bolts exerting even
pressure against the face of the camshaft
holder to pull out the camshaft (see
illustration).

Inspection

7 Clean all of the components with solvent
and dry them. Inspect the camshaft lobes for

10.6b ..

. to remove the camshaft and
bearing

10.4a Press out the rocker shaft . . .

10.4c Keep the rocker arms and shafts in
their original positions

heat discoloration (blue appearance), score
marks, chipped areas, flat spots and spalling
(see illustration). Measure the height of both
lobes with a micrometer and compare the
results to the specifications at the beginning
of the Chapter (see illustration 10.7b in
Chapter 2E). If damage is noted or wear is
excessive, the camshaft must be renewed.

8 Check the condition of the camshaft
bearing (see illustration 10.7). If it is in any
way worn, runs noisily or roughly, or has
excessive play, it must be renewed. If
necessary, draw the bearing off the camshaft
using a suitable puller. When installing the new
bearing, heat it to aid installation and press it
onto the shaft, pressing on the inner race
only.

9 Measure the camshaft journal with a
micrometer and, if available, measure the
internal diameter of the hausing journal with a
telescoping gauge and micrometer (see

10.7 Inspect the camshaft lobes (A),
bearing (B) and bearing journal (C)
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10.9 Measuring the internal diameter of
the camshaft housing journal

illustration). Compare the results to the
specifications at the beginning of the Chapter
and, if damage is noted or wear is excessive,
renew the faulty component.

10 Blow through the oil passages in the rocker
arms with compressed air, if available. Inspect
the rocker arm faces for pits and spalling (see
illustration). Check the articulated tip of the
adjusting screw for wear (see illustration).
The tip should move freely but not be loose.
Measure the internal diameter of each rocker
arm, the internal diameters of the rocker shaft
housings and the diameter of the rocker shaft
and compare the results to the specifications
at the beginning of the Chapter. If damage is
noted or wear is excessive, renew the faulty
component,

Installation

11 Lubricate the camshaft bearing and
journal with clean engine oll, then install the
camshaft. The camshaft should be pressed all
the way into its holder; if necessary, use a
suitably-sized socket that bears on the inner
race of the camshaft bearing only, to tap the
shaft into place (see illustration). Ensure the
camshaft is positioned with the straight-edge
on the end of the shaft facing downwards (see
illustration).

12 Lubricate the rocker shaft with engine oil.
Slide the shaft through the left-hand housing
and fit the intake valve rocker arm and then the
exhaust valve rocker arm onto the shaft in that
order (see illustration 10.4b). Press the shaft
fully into place. With the camshaft in the correct
position there should be no pressure on the
rocker arms. Install the stopper bolt and washer

11.3 Remove the engine cowling seal

10.10a Inspect the rocker arm faces . . .

10. 11a Ensure the camshaft is pressed all
the way into its holder

and tighten the bolt to the torque setting
specified at the beginning of the Chapter.

13 Follow the procedure in Section 9 to install
the camshaft sprocket, then check the valve
timing.

Caution: If the marks are not aligned
exactly as described, the valve timing will
be incorrect and the valves may strike the
piston, causing extensive damage to the
engine.

14 Check the valve clearances and adjust
them if necessary (see Chapter 1).

16 Install the remaining components in the

reverse order of removal.
i

1 1
moval and lnsulhtion

Note: This procedure can be carried out with
the engine in the frame although access to the

11.4a Undo the external cyllndor head
bolts (arrowed) . . .

10.10b . .. and the articulated tip of the
adjusting screw (arrowed)

10.11b Straight-edge should face |
downwards ‘

top of the engine is extremely restricted. If the
engine has been removed, ignore the stpps
which do not apply.

Caution: The engine must be completely
cool before beginning this procedure or the
cylinder head may become warped. ‘

Removal

1 Remove the exhaust system (see Chap-
ter 4). Pull the spark plug cap off the plug.|

2 Follow the procedure in Section 8 to remove
the cam chain tensioner, then follow the
procedure in Section 9 to remove the camshaft
sprocket. Secure the cam chain with a cable
tie to prevent it falling into the engine.

3 Lift off the engine cowling seal, noting how
it fits (see illustration).

4 Undo the two cylinder head bolts on ‘the
left-hand side of the engine (see illustration).
Undo the four cylinder head nuts avanly. a
little at a time, in a criss-cross pattern and
remove them (see illustration). ‘

11.4b .

. then the internal cylindur head
nuts (arrowed)
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11.5 Support the cam chain and lift off the
cylinder head

11.7 Remove the head gasket

6 Lift the cylinder head off carefully,
feeding the cam chain down through the
tunnel in the head (see illustration). If the
head is stuck, tap around the joint face with a
soft-faced mallet to free it. Do not attempt to
free the head by inserting a screwdriver
between the head and cylinder - you'll
damage the sealing surfaces. Note: Avoid
lifting the cylinder off the crankcase when
the head is removed, otherwise a new cylinder
base gasket will have to be fitted (see Sec-
tion 14).

6 The cam chain guide blade is clipped
to the lower edge of the chain tunnel in
the head and will lift out with it — detach the
blade, noting how it fits (see illus-
trations). Note the location of the two
dowels either in the head or the cylinder,
and remove them for safekeeping if they are
loose.

7 Remove the old cylinder head gasket (see
illustration). Two types of gasket are fitted - a
steel gasket (approximately 0.3 mm thick
when new) ar a fibre gasket (approximately
0.95 mm thick when new). Always fit a new
gasket of the same type when installing the
cylinder head.

8 Inspect the cylinder head gasket and the
mating surfaces on the head and cylinder for
signs of leakage, which could indicate that
the head is warped. Refer to Section 13 and
check the head gasket mating surface for
warpage.

9 Clean all traces of old gasket material from
the cylinder head and cylinder with a suitable
solvent. Take care not to scratch or gouge the
soft aluminium. Be careful not to let any dirt

11.6a Note how the guide blade fits . . .

11.10 Install the dowels in the top of the
cylinder

fall into the crankcase, the cylinder bore or the
oil passage.

Installation

10 Ensure both cylinder head and cylinder
mating surfaces are clean. Slide the dowels
down the cylinder studs and install them in
the top of the cylinder (see illustration). Lay
the new gasket in place on the cylinder,
making sure the oil passage holes are correctly
aligned. Never re-use the old gasket.

11 Carefully lower the head onto the cylinder,
feeding the cam chain up through the tunnel
(see illustration 11.5). Make sure the dowels
are correctly aligned with the head and the
gasket.

12 Install the cylinder head nuts finger tight.
Tighten the nuts evenly, in a criss-cross
pattern, to the initial torque setting specified
at the beginning of the Chapter. Now tighten

If a degree disc is not
available, the angle for the
torque setting can be
dotarmmoqt by using the

i Select

i 4 u ‘V‘-; 1 J ""
mark it with paint ‘marker. Now
select the second | lockwise 90°

from it and mark its position on the
head. Tighten the nut - when the mark

on the first point aligns with the mark
made on the | it will have turned
through the isite number of
degrees. Repeat the procedure to

achieve the final torque setting.

11.6b ... then remove it from the head.
Note the dowels (arrowed)

11.12 Using a torque angle gauge to
tighten the cylinder head nuts

them ane at a time and in the same sequence,
through 90° in one continuous movement,
using a torque angle gauge (see illustration).
Now tighten them through a further 90°.
Note: If a torque angle gauge is not available
see Haynes Hint.

13 Install the two cylinder head bolts on the
left-hand side of the engine and tighten them
to the specified torque setting (see illustration
11.4a).

14 Install the camshaft sprocket and the
remaining components in the reverse order of
removal, referring to the relevant Sections or

Chapters.
N

%2 Valves/valve suhlyam

 guides - overhaul
1 If a valve spring compressor is available,
the home mechanic can remove the valves
from the cylinder head, grind in the valves and
renew the valve stem seals. If the necessary
measuring tools are available, you can
assess the amount of wear on the valves and
guides and measure the valve-to-seat contact
areas.
2 If the valve guides or the valve seats in the
cylinder head are worn beyond their service
limits a new head will have to be fitted.
3 After any servicing or repair work, be sure
to clean the head thoroughly to remove
any metal particles or abrasive grit that may
still be present. Use compressed air, if
available, to blow out all the holes and
passages.
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-

13.5 Using an adapter (arrowed) on the
valve spring compressor

1 Disassembly, cleaning and inspection of the
valves and related components can be done
by the home mechanic if the necessary special
tools are available. If there is any doubt about
the condition of any components, have them
checked by a Piaggio dealer.

2 To disassemble the valve components
without the risk of damaging them, a valve
spring compressor suitable for motorcycle
engines is absolutely necessary.

3 Before proceeding, arrange to label and
store the valves and their related components
so that they can be returned to their original
location without getting mixed up (see
illustration 13.3 in Chapter 2E).

4 The procedure for disassembly, inspection
and reassembly of the cylinder head and
valves is the same as for air-cooled LEADER
models (see Chapter 2E, Section 13), with the
following additions.

5 When compressing the valve springs, it may
be necessary to place a suitable spacer
against the valve head to prevent the
compressor pressing on the inside of the
cylinder head. It may also be necessary to use
an adapter to locate the compressor onto the
spring retainer (see illustration).

6 For greater accuracy, measure the valve
seat width with a vernier caliper (see
illustration).

14.4 Remove the base gasket carefully

13.6 Measuring the valve seat width with a
vernier caliper

14 - removal,
inspection and installation

Note: This procedure can be carried out with
the engine in the frame although access to the
top of the engine is extremely restricted. If the
engine has been removed, ignore the steps
which do not apply.

Removal

1 Remove the cylinder head (see Section 11).
2 Lift the cylinder up off the studs, carefully
feeding the cam chain down through the
tunnel. Support the piston as it becomes
accessible to prevent it hitting the crankcase
(see illustration). If the cylinder is stuck, tap
around its joint faces with a soft-faced mallet
to free it from the crankcase. Don't attempt to
free the cylinder by inserting a screwdriver
between it and the crankcase - you'll damage
the sealing surfaces. When the cylinder is
removed, stuff a clean rag around the piston to
prevent anything falling into the crankcase.

3 Note the two dowels in the crankcase and
remove them for safekeeping if they are loose.
4 Remove the gasket carefully (see
illustration). If the gasket is marked with a
thickness (0.4 or 0.5) make a note of the
thickness. If the original cylinder and piston
are used on reassembly, a new gasket of the
same thickness should be used. If the gasket
is not marked, the piston height will have to
be measured on reassembly (see Steps 9
to 11). Discard the old gasket.

14.7 Piston and cylinder are stamped with
a size-code as shown

et

14.2 Support the piston
raised

as the cylinder is

Inspection

5 The procedure for inspection of the cylinder
is the same as for air-cooled LEADER models
(see Chapter 2E, Section 14), with the
following additions.

6 Piaggio recommend the bore is measured
at 10 mm, 30 mm and 50 mm down from the
top edge, both parallel to and across the
crankshaft axis.

7 The cylinder size-code is stamped into the
outside of the cylinder adjacent to the gam
chain tensioner location (see illustration).

Installation

8 The procedure for installation of the cylinder
is the same as for air-cooled LEADER models
(see Chapter 2E, Section 14), with the
following additions.

9 Two different size cylinder base gaskets are
available from Piaggio. If the original cylinder
and piston are being re-used, fit a gasket the
same thickness as the original (see Step 4). If
the original gasket was not marked, or if new
components are being used, the cylinder must
be assembled on the crankcase and piston
without a base gasket, and a dial gauge
mounted against the crown of the piston to
establish which thickness is required.

10 Use suitable spacers and the cylinder
head nuts to tighten the cylinder down against
the crankcase. Set the dial gauge in the
mounting plate, and with the gauge tip resting
against the cylinder top gasket face, zero the
gauge dial (see illustration). Rotate the
crankshaft so that the piston is a small
distance down the bore.

14.10 Zero the dial gauge on the cylinder
top gasket face
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14.11 Take the reading off the piston
crown at TDC

11 Now rest the tip of the gauge on the centre
of the piston crown and rotate the crankshaft
via the alternator rotor so the piston rises to
the top of its stroke (TDC). At this point read
off the dial gauge (see illustration). The
further the piston crown is above the top of
the cylinder bore, the thicker the base gasket
should be. If the engine is fitted with a steel
head gasket and the reading is between 0.15
and 0.25 mm a 0.4 mm gasket is required,
between 0.25 and 0.35 mm a 0.5 mm gasket
is required. If the engine is fitted with a fibre
head gasket and the reading is between 0.85
and 0.95 mm a 0.4 mm gasket is required,
between 0.95 and 1.05 mm a 0.5 mm gasket

is required,
S

R

Note: This procedure can be carried out with
the engine in the frame although access to the
top of the engine s extremely restricted. If the
engine has been removed, ignore the steps
which do not apply.

1 The procedure for removal, inspection and
installation of the piston is the same as for
four-stroke engines described in Chapter 2C,
Section 16, with the following additions.

2 To avoid breaking the rings, use an old
feeler gauge blade to ease them off the piston
(see illustration). Note which way up each
ring fits and in which groove as they must be
installed in their original pesitions if being
re-used. The upper surface of each ring should
be marked at one end (see illustration).

15 Piston - removal, inspection
and installation

v e ol ¥ s &
17.3 Cooling fan is secured by three
screws (arrowed)

15.2a Using a thin blade to remove the
piston rings

3 When checking the piston-to-bore
clearance, measure the piston 27 mm down
from the top edge of the piston and at 90° to
the piston pin axis.

16 Piston rings -
lnspectlon and insta%latlon

1 The procedure for inspection and installation
of the piston rings is described in Chapter 2C,

Section 17.
X

17 Cooling fan -
N

removal and installation
Note: This procedure can be carried out with
the engine in the frame. If the engine has been
removed, ignore the steps which do not apply.

Removal

1 Remove the bodywork as required by your
model to access the alternator cover on the
right-hand side of the engine (see Chapter 7).
2 Remove the screws securing the alternator
cover and remove the cover (see illustrations
8.3a and 8.3b).

3 Remove the three screws securing the
cooling fan to the alternator rotor and remove
the fan (see illustration).

Installation

4 |nstallation is the reverse of removal. Note
that the screw holes are offset so that the
fan can only be fitted in one position on the
rotor.

18.2 Hold the alternator rotor and undo
the centre nut

15.2b Check for a mark at one end of the

piston ring
18 Alternator rotor and stator - 2.,
removal and installation %
R}

Note: This procedure can be carried out with
the engine in the frame. If the engine has
been removed, ignore the steps which do not
apply.

Removal

1 Remove the cooling fan (see Section 17).

2 To remove the rotor nut it is necessary to
stop the rotor from turning. Piaggio produce a
service tool (Part No. 020656Y) which locates
in the holes in the rotor, A similar tool can be
made (see illustration). With the rotor held
securely, unscrew the nut.

Y] A rotor holding tool can

easily be made using two

m strips of steel bolted together

in the middle, with a bolt

through each end which locates Info

- the holes in the rotor. Do not allow the

bolts to extend too far through the rotor

holes otherwise the coils could be
damaged.

3 To remove the rotor from the crankshaft it is
necessary to use the Piaggio service tool (Part
No. 020162Y) or a two-legged puller. If using
the service tool, ensure that the centre bolt is
backed-out sufficiently to allow the body of the
tool to be screwed all the way into the threads
provided in the rotor (see illustration). With
the tool in place, hold the body of the tool
using a spanner on its flats while tightening the

18.3a Ser\nce tool screws into threads
provided
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centre bolt (turn it clockwise) to draw the rotor
off the end of the shaft (see illustration). If
using a two-legged puller, assemble the puller
legs through the holes in the rotor and tighten
the centre bolt down onto the crankshaft end
until the rotor is drawn off (see illustration). If
it is loose, remove the Woodruff key from the
shaft, noting how it fits.

4 To remove the stator, it is also necessary to
remove the pulse generator coil as they come
as a linked assembly. Disconnect the alternator
wiring multi-pin connector, noting how it locates
in the crankcase, then undo the screws that
secure the stator and the pulse generator coil
(see illustration). Lift off the stator/pulse
generator coil assembly (see illustration).

Installation

5 Install the stator and pulse generator coil onto
the crankcase; ensure the multi-pin connector
positioned. Install the stator and generator coil
screws and tighten them securely.

6 Clean the tapered end of the crankshaft and
the corresponding mating surface on the inside
of the rotor with a suitable solvent. Make sure
that no metal objects have attached themselves
to the magnets on the inside of the rotor. If
removed, fit the Woodruff key into its slot in the
shaft, then install the rotor onto the shaft,
aligning the slot in the rotor with the key.

7 Install the rotor nut and tighten it to the
torque setting specified at the beginning of
the Chapter, using the method employed on
removal to prevent the rotor from turning.

8 Install the remaining components in the
reverse order of removal.

19 Starter pinion assembly - 2,
removal, inspection and 5
installation §

|

Note: This procedure can be carried out with
the engine in the frame.

1 Follow the procedure in Chapter 2G to remove
the drivebelt cover and the starter driven gear.

2 Hold the variator in position on the
crankshaft and lift out the starter pinion
assembly, noting how it fits (see illustration).

3 The procedure for inspection of the starter
pinion assembly is the same as for air-cooled
LEADER models (see Chapter 2E, Sec-
tion 19).

4 |nstallation is the reverse of removal. Ensure
the inner pinion engages with the starter motor
shaft.

20 Oil pump - removal, X

inspection and installation ‘%
Note: This procedure can be carried out with
the engine in the frame.

Removal

1 Drain the engine oil (see Chapter 1).
2 Remove the drive pulley and variator (see
Chapter 2G).

%

18.3b Using the service tool to remove the
alternator rotor

18.4a Alternator stor is secured by
screws (A), pulse generator coil is secured
by screws (B)

3 Undo the bolts securing the sump cover,
noting the position of the clip for the rear brake
cable, and remove the cover (see illustration).
Be prepared to catch any residual oil when the
cover is removed. Discard the gasket, as a
new one must be used on reassembly.

a”%&e

18.3¢c Using a two-legged puller to remove

the alternator rotor

18.4b Lift off the stator/generator coil
assembly

4 Undo the bolts securing the pump drive ¢hain
cover, then carefully lever the cover out (see
illustration). Discard the cover O-ring, as anew
one should be used. Note the chain guide on
the back of the cover (see illustration) |

5 Undo the bolts securing the pump spracket

20.4a Undo the cover bolts (arrowed) and
lever out the cover

20.4b Note the location of the chain guide
(arrowed) ! |
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plate and remove the plate, noting how it fits
(see illustration).

6 Insert a pin punch or screwdriver through one
of the holes in the driven sprocket and locate it
against the pump body to stop the sprocket
turning, then unscrew the sprocket bolt (see
illustration). Remove the bolt and Belleville
washer, noting which way round the washer fits
(see illustration). Pull the sprocket off the pump
and slip it out of the chain (see illustration).

7 If required, draw the chain up Into the
transmission housing and remove it from the
drive sprocket (see illustration). Note: Before
the chain is removed, mark it so that it can be
fitted the same way round. Slide the drive
sprocket off the end of the crankshaft, noting
which way round it fits. Note the position of
the O-ring on the shaft (see illustration). Slide
the O-ring off the shaft and discard it, as a
new one must be fitted (see illustration).

Y

20.7a Remove the chain ...

20.6a Undo the pump sprocket bolt

8 Undo the two screws securing the oil pump
and remove the pump. Also remove the gasket
from behind the pump and discard it, as a new
one must be used.

Inspection

Note: No relief valve is fitted to this lubrication
system,

9 The procedure for disassembly and
inspection of the oil pump is the same as for
air-cooled LEADER models (see Chapter 2E,
Section 20), with the following addition.

10 Check the condition of the oil seal in the
drive chain cover and renew it if is damaged
or if cil is leaking into the drivebelt casing.
Check the chain guide and renew it if it is worn
(see illustration 20.4b).

Installation

11 Installation is the reverse of removal,

noting the following:

a) Make sure the holes in the pump gasket
align with the oil holes.

b) Tighten the pump mounting screws to the
torque setting specified at the beginning
of the Chapter.

¢) Lubricate the new crankshaft O-ring with
clean engine oil and fit it onto the
crankshaft carefully to avoid damage.

d) Install the drive sprocket with its
shouldered end facing out.

e) Fit the Belleville washer on the pump
sprocket boit with the outer edge of the
washer against the sprocket.

f) Tighten the sprocket bolt to the specified
torque setting.

20.7b ... then slide off the sprocket noting
the O-ring (arrowed)

..

20.6b Remove the bolt and Belleville
washer (arrowed)

g) Fit a new O-ring to the drive chain cover.

h) Fit a new gasket to the sump cover.

i) Fill the engine with the correct type and
quantity of oil (see Chapter 1). Start the
engine and check for oil leaks around the
sump.

21 Crankcase halves,
crankshaftand
connectingrod

Note: To separate the crankcase halves, the
engine must be removed from the frame.

Separation

1 To access the crankshaft and its bearings,
the crankcase must be split into two parts.
2 To enable the crankcases to be separated,
the engine must be removed from the frame
(see Section 5), Before the crankcases can be
separated the following components must be
removed:

a) Camchain, blades and sprockets (see

Section 9).

b) Cylinder head (see Section 11).

¢) Cylinder (see Section 14).

d) Alternator rotor and stator (see Section 18).

e) Variator (see Chapter 2G).

f) Starter motor (see Chapter 9).

g) Oil pump (see Section 20).

h) Centre stand (see Chapter 7).
3 Unscrew the ten crankcase bolts evenly, a
little at a time and in a criss-cross sequence
until they are all finger-tight, then remove them

crankshaft
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21.3 Crankcase bolt locations (arrowed)

(see illustration). Carefully lift the right-hand
crankcase half off the left-hand half. Lift the
crankshaft out of the left-hand (transmission
side) crankcase. Note the two dowels and
remove them for safekeeping if they are loose.
4 Remove the oil seal from the right-hand
crankcase half, having taken careful note of its
fitted position. Clean all traces of old gasket
sealant from both crankcase halves with a
suitable solvent. Take care not to scratch or
gouge the soft aluminium.

Inspection

5 Refer to Chapter 2E, Section 21 for general
crankcase inspection procedures.

6 Check the condition of the main bearings.
The right-hand bearing will remain on the
crankshaft and the left-hand bearing will be
held in the crankcase half. The bearings
should spin freely and smoothly without any
rough spots or excessive noise. Renew them
if there is any doubt about their condition.

7 The right-hand bearing should be removed
from the crankshaft using an external bearing
puller. Make sure that the puller clamp or legs
fit securely behind the bearing and are in no
danger of slipping out, and thread the
alternator rotor nut onto the crankshaft to
protect the end of the shaft (see illustration).
Note which way round the bearing is fitted. To
fit the new bearing the crankshaft must be
supported securely with the right-hand end
uppermast. Heat the new bearing in an oil
bath to 120°C then install it on the shaft and
press it into position with a suitable length of
tube that bears on the inner race only.

8 Before removing the left-hand bearing, heat

the bearing housing using a hot air gun to aid
removal, then drive the bearing out with a bearing
driver or suitably-sized socket. Note which way
round the bearing is fitted. Reheat the bearing
housing then press the new bearing into position
with a suitably-sized socket that bears on the
outer race only.

9 Measure the connecting rod big end side
clearance with a feeler gauge and compare it
with the specifications at the beginning of the
Chapter (see illustration). Measure the
up-and-down (radial) play on the rod with a dial
gauge and measure the width of the flywheels
at several points to ensure they are not out of
alignment (see illustrations 21.17b and 21.17¢
in Chapter 2E). Compare the results with the
specifications at the beginning of this Chapter.
10 Place the crankshaft assembly on
V-blacks and check the runout at the main
bearing journals and at the ends of the shafts
(see illustration 21.18 in Chapter 2E). Note:
The right-hand main bearing must be removed
from the shaft for this check. If the runout
exceeds the specified limit, or if either of the
connecting rod measurements exceed the limit,
the crankshaft assembly must be renewed.

Reassembly

11 Lubricate the new crankcase oil seal with
clean engine oil and install it in the right-hand
crankcase half in the same position as noted
on removal. Use a bearing driver or a suitably-
sized socket which contacts only the outer
face of the seal to drive it into position.

12 Lubricate the big-end and main bearings
with engine oil and insert the crankshaft into
the left-hand crankcase half, positioning the
connecting rod in line with the crankcase
mouth. Apply a suitable gasket sealant to the
crankcase mating surface. Guide the right-
hand crankcase half over the crankshaft end,
pressing it over the right-hand main bearing. If
necessary, heat the bearing housing with a hot
air gun and use a soft-faced mallet to help the
casing seat, but don't apply too much
pressure. Note: /f the crankcases do not meet,
remove the right-hand half and investigate the
problem - do not be tempted to pull the
crankcases together using the bolts.

13 Clean the threads of the crankcase bolts
and install them finger-tight. Tighten the bolts
evenly, In a criss-cross sequence, to the torque
setting specified at the beginning of this

21.7 Removing the main bearing from the
crankshaft

21.9 Checking the connecting rod big-end
bearing side clearance

Chapter. Support the connecting rod and rotate
the crankshaft to check that it is moves freely.
14 Install the remaining components in the
reverse order of removal. ‘

22 Initial start-up after overhaul

1 Make sure the engine oil level is correct|(see
Daily (pre-ride) checks).

2 Make sure there is fuel in the tank. |

3 With the ignition OFF, operate the kickstart
a couple of times to check that the engine
turns over easily.

4 Turn the ignition ON, start the engineland
allow it to run at a slow idle until it reaches
operating temperature. Do not be alarmed if
there is a little smoke from the exhaust = this
will be due to the oil used to lubricaté the
piston and bore during assembly and should
subside after a while. f

5 If the engine proves reluctant to start,
remove the spark plug and check that it has
not become wet and oily. If it has, clean it and
try again. If the engine refuses to start, go
through the fault finding charts at the end of
this manual to identify the problem.

6 Check carefully for oil leaks and make sure
the transmission and controls, especially the
brakes, function properly before road testing
the machine. Refer to Section 23 for the
recommended running-in procedure. |

7 Upon completion of the road test, and ‘after
the engine has cooled down complately,
recheck the valve clearances (see Chapter 1)
and check the engine oil level (see Daily
(pre-ride) checks).

23 Recommended running-in
procedure

1 Treat the machine gently for the first few
miles to make sure oil has circulated
throughout the engine and any new parts
installed have started to seat.

2 Even greater care is necessary if the engine
has been rebored or a new crankshaft has
been installed. In the case of a rebore, the
bike will have to be run-in as when new. This
means a restraining hand on the throttle until
at least 600 miles (1000 km) have been
covered. There’s no point in keeping to
any set speed limit - the main idea is to
keep from labouring the engine and not to
maintain any one speed for too long.
Experience is the best guide, since it's easy to
tell when an engine is running freely. Once
past the 600 mile (1000 km) mark, gradually
increase performance, using full throttie for
short bursts to begin with.

3 If a lubrication failure is suspected, stop the
engine immediately and try to find the cause.
If an engine is run without oil, even for a ;hort
period of time, severe damage will occur.






