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Manual

650

MANUFACTURER'S NOTES

This manual has been written by Moto Laverda for msthorized LAVERDA dealers ind thetr skilbed mechin-
s, The baisic techmical knowledge is therefore taken fior granted. In all cases safety is the funclumental
element on which the eniue content s based.

The manulacturer reserves the right o make impoovements ot any time, should the need srise, and 1o make
,ﬁ particular changes for the sake of convensence of for any other reason of either a wechmical or o commer-
whal e,

Updated information will be supplied perindically describing any such changes made

The st important infonmastion in he manal are highliphied as follows:

NOTE - Murks key information for gresser clariny.

ATTENTION - Marks any informalion necessary to aviid damage to the matomcycle.
WARNING - Highlights information requiring especial care, dnce s mistaken procedure could make the
midireyele unsale,

When working on the motorcycle, always take the following precautions.

i Use new gaskets, eirclips. seal nngs. o1l seals and split pins.

i Use special mols where indicated

3 Use original Laverda spare pars and the recommended Jubricants.

4. After ussembly, check that everything is sealed and working comectly.

3. Do oot use petrol o clean pamtsd parts or parts made of synthetic material.

. Always tighten nuts and screws o the recommended torgque valae.

% Pay speciul attention to technical circulars giving any variations and updatings of the methods of
intervention. N
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The manual provides a complete description of the LAVERDA
650,

The €50 Sport is the new two-eylinder four-stroke sports motor-
eyele with electronic ignition, Making use of the experience in
the production of the eight-valve two-cylinder model, the 650
Sport is the maximum technical evolution of the engine and of
Laverdn itself, It is outstanding not only for its extremely sponty
and aggressive siyling, but ulso for its frame made completely of
nluminium, it electronic injection, Racing susponsions and wop
guality components. 11 is o machine 10 "look after with loving
core and attention”, Al this atention will be smply repuid by re-
illy plessant use,

Laocation of the serinl numbers

The serial numbers are [ocated ns follows:

Chuossls (A punched onthe el side of the rear fork support plite
indicating: international ¥IN code, CUNA numbering and an ad-
hesive plate with the DGM approval number,

Engine (B): punched on the left side of the upper base indicating:
mudel - engine number.

Approval number: an aluminium plate riveted onto the chassis
beaim on the lell side,

Alwiys quate these data when asking for information.

Gluarantee

Imernmional LMO.LA, Moto Loverds offers o specific gunmntec
om all new motoreveles through authorized Agents and Dealers,
All complainis must be made (hough the Agent. No complainis
will be considered if the correct procedure has not been followed,
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OPERATIONS TO BE PERFORMED BFFORE DELIV-
ERY OF THE MOTORCYCLE

ATTENTION: Before taking the motoreyele eat on the road, cer-
tain assembly operations and checks must be performed, Remem-
ber that all motorcyeles lave been tested, however we believe il is
good safety practice for the dealers w make o further check of the
mast important components,

Prosceed as lollows:

. Remove the motoreyele from the packing case.

- Fit the fromt wheel and bruke calipers, Ensure thatthe
front whee! spindle and front caliper balts ane thghened
to the correct torgue, Fit the front mudguard,

Pull the front snd rear brake bevers until rslsmnce is el
throwgh the levers and the brales ane up o pressurne.
Check the levels of brake [lud in the rear (B) and lront
brake reservoins and also the ¢lutch Muid reservoir,

- Check drive chain tension is carreat (I3),
. Chieck engine oil level,
- Check lor eorrect tighiening tongue on both wheel spin

dies, brake caliper bolis and all major nuts and bolis,
Tightemng torgue are listed at the rear of this manual

armwvmion: Use unleaded fuel

Remamber thil this type of petrol his propertics than corrade party
miade of ordinary rubber; the motoreycle is provided with specinl
miaterials thal rexist unleaded fuel. If they have o be replaced, we

recomumend usiing only original spire pans sooas waveld encoun-

tering severe problems

Summing up, the operations and checks w be performed are the
fisllowing:

Fit the front wheel and the brake calipers.

Fit the front mudgarnd.

Chieck the brakaes.

Choeck the hydraulic Muid in the brakes and elutch,
Check the engine odl.

Check the tyre pressure.
Tighten the wheel pins and the nuts and bolts,

Charge the batlery,
Fill up with unbeaded fuel
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At this point it is necessary to check correct lighting of the lamps
and services (headlamp, wil lamp. Mashing indicoors, brake
lights. dashboard pilot lightsi by means of the electric controls on
ihe handlichar (Ch

Check the alignment of the headlamp (E) and adjust it if neces-
sary.

Now vou can start the engine, proceeding as follows:

1. Turn the ignition key in a clockwise direction, (A)
2. Al thas poiet you will hear the hum of the injection pump
which = loading the system. After 4 few seconds the pump
switches off, indicating that the injoction system Is under pres-
sure; you can now san the engine, pressing the button provided
iB). Do not start ihe engine belore the pump has flnished
boading the system.

ATTENTION: The strting motor might be mming bui the en-
gine may not start; in this ease the side stand could be in open
position. Close the stand and the engine will stant cormectly.

S
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Now yom can try out the molorcyele on the road. being particularly careful for the first kilometres. This will
enahle you to get familiar with the vehaclke and 1= controls.

NOTE. |se this manual a5 s guide to specific jobs. This manusl has been prepared with the aim of pro-
viding imporiant technical suppont for all personnel involved n the maintenance and repair of the LAVER -
DA 650, Remember that it is inchspensable to have direct knowledge ol the techmical data provided, which
i3 of decisive importunce for the professional tmining of mechanical or electronic operiions.

Always remember Lo assess the Costomer's indications carefully.

Make a clear note of any malfunctions and organize your work rationally so as to avoid wasted time, Make
sure you have the necessary spare parns and special equipment before startmg the job.

Hemoving the baltery

| Remove the nider's saddle, unscrewing the rear screw under the pillion.
Remuve the fucl cap and then the tool way,

Remove the rear il unit.

Remuve the mudguard that covers the battery.

Slip out the baiiery. tuming 5 sideways.
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ENGINE GENERAL CHARACTERISTICS
Type destroke twin oy linder

Arrangemen fromt inclined forward o 20 degrees
[Rore TEE mm

Stroke 09 mumn

Tistul chisplucement 6679 e

Compression ralio 19

Max. power HEP JOHP

it apeed i BO00 rpm

Max. torgue NM i NM

at speed TOHKY ppim

Rl ime SOKKD egnn

CONFIGURATION

Four valves per eylinder, double overhesd cam shafl (DOHC controlled by a single cenral chain, acting
directly on the valve tppet. Adjustment by means of o ealibrated shim between tppet and valve,

Valve iming - valve clearance

[nlet Opening A0 belore TDC (379
Clising T8 aler BN (78"
ExTunust Opening 74" before TDC (497)
Closing Y aler TDC (31°)

Cammes ¢learance starting fom engine m. 1546 between brackets,

Valve diameter Inlet 306 mm
LEx st 274 mumn
Valve lift Inlet 9y
i nsust B8 mum
Valve cleurance [nlet 0200 G 2S mim
Fxhsi 0,30/ 0,35 mm

The tppet clearnnce (s measured when the engine is cold.
LUBRICATION

Engine sump wil
Forced lubrication with gears, gaoee on scavenge. By-pass valves sprung lor pressure regulation. Inter-
changeable cartridge on delivery with safety valve against clogging.

Clreult capacity: 41t
Pump flow rate 1.5 Ifmin. s 1000 rpm
Grade SW - 50




COOLING

Cooling dingram

TRANSMISSION

Clutch hydeaulic contral dingram

Mized airfoil with pumped oil cireuit by means of @ gear pump, he cooling circuit on the head is by means
of oll passages close 1o the combustion chamber and oil sprayers on the piston skin, Two il coolers  sit-
uated alongside the engine contribute 1o the cooling of the oil in the sysem.

I = (hl pupe Gitting

2 0Ol filling enp

1 - Sight glass

4 - Filter

5 - Temperuture senyor
B - il coolers (2)

Cluteh: Multiple plates in an ofl bath with 8 deiving and 9 driven plates, Motareyeles with serial number
up o 1461, 7 driving and 8 driven plates, The cluich is operated by a hydraulic control system,

1 - Cluteh master oylinder
2 « Cluteh lever

3 - Conmeciing pipe

4 - Thrust phston

5 - Push nud

- Presure plawe

T = Clutch gasket

B - Bleed nipple

9 - Fluid resivoir
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Gearbox: 6 ratios with constant mesh gears; control pedal on the left of the vehicle,

Primary transmission:

Engine pinion 229

Clutch crown gear m

Dirive ratio 2.655

Drive ralios

Giear engnged £ pears Totul ratio Speed km'h
I st J9/18 I, 38 67T
2nd 34423 9812 ug
Ird w27 T.A74 130
4t 270 5974 12l
Sih 2332 S.185 £14
ih WM & 45K 213
Secondary transmisslon:

Ciearbox vuipul pinion Z16

Rewr crown gear L 40

Secondary drive chaln

Muke Regina

Type 135-0RS

[imengions L1l

Mo, links 110

INJECTION « IGNITION

Make WEBER

Type LAW, 44DCFD

Mo, injectors per evlinder |0

WEBER injection-ignition system (LA.W.)

The WEBER injection-igaition sysiem is of the "alpha/N" type in which the engine speed and the throitle
position are used 1o measure the quantity of air taken in: when the quantty of air is known, the amount of
luel metered according o the enging requirements. Other sensors in the system allow comeetion of the ba-
sic strategy in particular working conditions,

The guantity of air tken in by cach cylinder, for each eyele, depends on the density of the air in the inlel
manifold, on the unit displacement and on volumetric efficiency. As regards volumetric efficiency, this is
established during engine research and development test throughout its entive operating range.

The control of the cylinder injectors i of the "' phased sequentizl™ type, that is the injectors are controlled
according e the intake sequence, while delivery for each cylinder may  begin when the intake stage staris,
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The delivery  tmang is stored 10 o map in the elecironic contral umt.
The dgnition is of the type with static inductive dischorge with dwell control in the power maosdule (COTL)
and advance curves stored in the electronic contral unit,

Spark advance [

(fixed up o 950 epm, then the control unit varies the value aceording Lo the signals received from the sen-
H0rs,)

Composition of the system componenls.

1 = Electronic control unil 2« Power module (one per evlinder)
3= Contral reluy lor injectors and BCU 4 -« Pump control reluy

5 - Connector for AW system diagnosis £ - Throatle potentiometer

T - 8l temperature sensor 8 - Motor crankshali position sensar
9 - Enging revs sensor 10 = Adr tempersiarg sensor

11 = Injectars (one per cvlinder) 12 = Absolute pressure sensor

13 = Electronic ignition bimodule 14 = lgnition coil (owe per cylinder)
15 - Petred pump 16 - Key commutalor

Spark plugs

Miake CHAMPION

Type RA4HC

Distance between the ebec irodes 0.6 mm

FUEL SYSTEM

The fuel system is closely connected with ihe injection system and is charseterized by the fusl tank looaed
under the saddle. The components of the fuel system are located inside the tank and are therefore not visible
from outshde,

Impesetiinn: the motoreyele his been designed ane bullt for use only with UNLEADED PETROI.

The system is composed of: {A)

1 - Fuel pump

1= Fuel filter

3 - Fuel filling cup

4 - Breather valve

5= I'uel warning light
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CHASSIS - CYCLE PART

Extruded Hght alloy 7003 twbular section. Removable light alloy rear frame.
Trail 103 mm

Clastor 267

Steering angle 26°DXTRH. - 26°SXTLH.
WHEELS

Light alloy rims with three spokes

Fromt

Make MARCHESINI
Dimensions 1s0x 1T

Rinr

Make MARCHESINI

[ nsions 32502 1T

SUSPENSIONS

Fromt

Upsidhe-down hydraulic fork with exiernal regulation of both rebound and bump damping of the hydraulic
bruke,

Make WHITE POWER
Type ERS 92 RO
Liner dinmeter 4 mm

Travel 120 mum

CHl copocity per leg 0,500 I

Kear

Progressive suspension with swinging light alloy fork, oleopaeumatic monoshock-absorber with adjustble
rebound, bamp damping and spring prelosd.

Make WHITE POWER
Type SACC
Travel 63 mm

For greater smooth running and long life, the aruculations of the fork and the suspension linkages um on
roller capes,

BRAKING SYSTEM

Front (page 15-A)
Make BREMBO

With double steel disc

Dise diameter 320 mm

Control by means of a lever and hydranlic pump Incated on the right of the handlehar.
Pump make BREMBO




Pump eylinder diameer I mm

Calipers with four differentiated pistons

Make BREMBCY

Type P4 3034 "Gold Series”
Braking surface 2.5 8g. cm,

Friction material FREN-DO 222

Rear (1)

Muke BREMBO

With single sleel disc

Dise diameter M5 mm

Control by means of a lever and hydraulic pump.

Pump make BREMBO

Pump eylinder diameter I3 mm

Caliper with differentiated pistons

Muke BREMBO

Type P2 "Gold Series”
Hraking surfuwe 12584, em,

Friction miterial FREN-DO FO 726G

TYRES

Front

Radial nibeless type.

Make PIRELLI

Type Dragon
Dimensions 1200708




Rear
Muake
Type
M mensions

Tyre pressure:
Inflation pressure
Front

Reur

DIMENSIONS

16

FIRELLI

Dragon

170vs0°

har kgfem2
3.2 2.4
23 135

LUBRICANTS AND SUPPLIES TYPE QUANTITY
Petrol tank (including 3 litres fuel reserve)  Unleaded petrol 16 b

Engine sump and filter AGIP 4T Super Racing ish

Front suspensians (ench leg) W.P. REZ SAE 7.50. S00 h.
Brakes circunt and clutch control AGIP Brake Muid DOT 4 —-
Secomnbary drive chain AGIP Rocol Chain Spray ~ —-

Prorection for electric contncts AGIP P) 160 Spruy
Speedometer transmission cable

and pus/starer cable AGIP Fl Grease 30

Steering pin bearings AGIP GR MU3 grease

Tightening screws and balts

AGIP GR 5M grease -




ELECTRIC sYSTEM

The entire electric system 15 equipped with special watertight connectors, materials and components with &

high degree of reliwbility and resistance,

The main componenis are:

Headlamp with single projector and halogen limp
Tadl lamp with service light and brake light
Direction indicators

Dashhaard with pilot lights and instrument lights
Hurn

Eleciric controls on the handlehar

Battery

Alternator

Starting molor

Fuses

12V - SS60W
12V - 521w
10

12V - 2w

12V - |18 Ah
12V - 350w
12V - 0.4 kW
I15A

The fuse box is lecored under the rider's saddle. The fuses may be checked ond changed if necessary by

removing the protective cover (A).

Relays
The relay boxes are bocated under the rider's sadule amd e pillion, The velays may be ¢hecked and changed

il mecessary by removing the protective covers (B and C),

Fuses

1 - Lights power

2 - Various services
3 - Injection power
4 - Side sand fuse

§ - Control unit power
6 - Fuel pump power
T - Stand switch







SERVICING OPERATIONS
General recommendations
Changing the engine oil and filler
Adjusting the chain
Checking the 1yre pressure
Checking the fasenings
Cheeking the Ouid level in brakes and cliutch
Routine servicing

Routine servicing

B.20

B.20

B.20

B.20

B2l

B.22

B.23
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SERVICING OPERATIONS

General recommendations

Laverda recommends regular check-ups hased on atable of distances or minimum periods.

More frequent overhauls are needed on motoreyeles used in particularly harsh conditions, dusty or hot at-
mosphenes, Irequent use in city traffic, habitual use of the motorcycle al maximum performance, ete, Below
are described some of the servicing operations listed above. Further information may be found in the spe-

ifie paragraphs,

Changing the engine oil and filer

Allow the engine reach its normal operating 1emper-

mu.m. then proceed as follows:
Remove the botom of the fairing.

- Remove the filling cap (D),

- Ulnscrew the sump cap (A),
Remove the oil and let it drain off for o few
minules,

. Replsce the oil cap,

- Remove the filter cantridge (C) and change it

- Fill with ool up to the level.

- Check the ol level on the sight glass on the -
left casing (E), ensuring that it reaches the i
MAX mark, g !

L]

Checking and adjusting the tension of the secondury drive chaln

T adjust the ¢hain tengion (A ], the nuts holding the rear wheel (1) must Arest be loosened; unserew the not
{39 and then wm the =crew (2) until the right tension 18 achieved,

Mow iighien the wheel nuts again, checking that the data comespond o those on e adbesive plute on the
rear Fork (45, When measuring the tension, the values given in figure 'B° must e considered.

Checking the tyre pressure (when cold)

Use n goeed pressure gauge (page 21 - &), Inflae both the tyres to the comrect pressure:
- Ader anly Front 2.2 - Rear 2.8

- nider and passenger Front 2.3 - Rear 2.0




Check the peneral conditions of the tyres, In-
spect the wheels, ensuring that they are not de-
formed, dented ercrucked. The alignment and
halancing of the wheels are also very impor-
tant.

Checking the fastenings
Check in particular: the two wheel spindles, the footrest, the brake calipers and the exhaust fastenings,

Checking the Muid level in brakes and clutch ;

There are three fluid twnks: two on the hundlebar (eluteh ond (ront hrake - B) and one behind the fght side
of the fairing (rear broke - ), There are MAX and MIN morks on the tanks; the Muid level must clearly he
between these two murks, preferably closer v MAX,

WARNING - Use only new flnid. Hydrauolic fTuid can spoil paint and clothing, Do not clean with al-
cohol or compressed afr,

Routine servicing chart.

Om the following page is a table indicating the routine servicing operations for correct use of the motorcyele,
The operations indicated should be followed scrupulously, since the winking lile of the motorcycle, s safe-
ty and the pleasure that it gives the rider depend largely on the respect of these precise rules,
IMPORTANT: Always ohserve scrupulously the indicmions and distances given.
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ROUTINE SERVICING

Thee table below lss the recommended intervals for all the servicing operations necessary 1o keep the mo-
torcycle running at maximum performanee and econamy.

Operations A frer Every...

Operabion Fre the first..,

symbial delivery

1000 Km [ 1000 | 10000 {20000

Engine oil level C A A
Engine ol *$ A A
Engine olt ler b A A
Engine oil inlet filier e A A
Head tightening " A
Viilve clearance e A A
Cam chnin " E &
Changing the cam chain b~ A
Spark plugs Ors a a
Fuel filer ¥ bl
Theottle body: timing and (dling c/p A A
Adr filter Fis a A
Cylinder compreasion L& A 4
Brake and clutch control ol level C A A A
Changing brake and clutch Muid 8 A
Brake and clutch hydraulic controls i s A a A
Engine controls "o A
Dashboard instrurments "Iy A
Lights and signals system " A
Headlump position, locks and hinges "W &
Battery chirge L1 A
Gieneral cleaning =p A
Testing the motorcycle L] i A A A
Flexible controls CiL A A A




Tyres: wear and pressure = - 4 a
Steering bearings clearunce o B A A A
Chain tension and alipnmen C
Secondary drive o A A A
Brake pady wesr *C5 A A
Wheel hub bearings b A
Renr wheel flexible coupling . A A
Fuel tank =P a
Changing the oil in the front fork - A
General tightening of nuts and bolts b ™ A A A
Lubrication and gencral greasing “L A A
Checking level of electrolyie in the baticry [ A A
Operation identification symbol
. This symbal indicates that it is recommended that this operation i performed by a qualified Laverda
workalop
Check and adjust
Lubricate andfor grease
Clean

S|,

Chnn;pl
Check with motor ranming







ADJUSTING AND REGULATING

Adljusting the cam chan

Checking valve clearance

Set of valve shims

Wilve timing

Adjusting the throitle body

Checking electrolyte in the banery

Changing and cleaning the air (iler

Adjusting the secondary chain

Adlpusting the frone fork

Adljusting the shock absorber

Changing the brake and clitch Mudd

C.20

i

c29

.3l

ca

C.34

.38

C.A6

Ca7

c.37

C.aR

25
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ADJUSTING AND REGULATING

Adjusting the tension of the cam chain
Ter perform this operation, proceed as follows:

Remove the head cover, loosening the 15 allen serews but leaving them in their slogs; a1 the same
time disconnect the wiring of the electronic sensor,

- Remove the spark plugs. the round inspection cover PE on the lelt side of the casing, and twm the
itior shall with the key O6 100800020 until the length of cam chain hetween the gears of the camshafit s
s slock as possitrle; this oecwrs when, us in g, ‘A, the inlet cams of the lelt eylinder are aboul to leave the
tppets - al end of inlet - and the exhaost cams of the left eylinder have just sirted o leave the appets a
and of exhaust,

Ad this point arm the chain tensioneér, after having relensed the loeknut (BY, so thut, when the chain

ix pressed with u Gonger, of sags 5 mm with a Joad of about 5 kg. (C-10). This must be checked when the
enging 8 eohl Lok the wensioner bolt with the lock nut reassemble the various componenls,

Note: when the seres of the chain iensioner is completely serewed in the chinin must be chunged,
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Checking valve clearance

This is the most demanding servicing job and also one of the most delicate ones o perform on the Lavenda
Ga0,

Mode: 11 will be necesaary (o have a selection of spare shims in case incorrect clearance is found (shims kit
coide no. DSS00S(NET ).

Let the engirae cool diswn completely, Ensune the engine is cold

Remove the filter cover and loosen the 15 allen screws, leaving them in their slow in the cover (A,
. Check that the head nuts are tight.

Remove the spark plupgs and the round inspection cover PK on the left side. Turning the rolor PK

with the kev 06 10GS0DO20, turn the motor shaft in an anti-clockwise dicection until the Tobes of Use cum-
shulls wre facing in the direction opposile the lappet,

- Using a feeler gauge, check the clearance of the valves of the eylinder with the piston al TDC, repeat
thee operation with the feur vislves on the other eylinder alver having brought s piston 0 TDC o the end of
the compression phise: the blade of the fecler gange nust enter between the cam and the tappet bolow it
with a shight frichion (B),

To measure the clearance precisely, use o feeler puuge with blade sizes 0010 - 0.20 - 0,30 .. 1.0 mm, com-
biming them, if necessary, with other blades of intermedidte sizes 0.05 - (0,15 - (.25 mm etc.

The recommendeéd clearance s 0.200mm st indet and 030 mm at exhoust

On o sheet of drawing paper, make a clear sketch of the cylinder head and mark the clearance found next to
euch valve.

IT irregular elearance is found on one or more valves, the respective calibrated shims must be changed, pro-
speding as follows




o ] <

Tum the motor shaft with the wal D61D0SD02D insened in the bush PK (A) until the joimng link
of the com chain is berween the two camshaft sprockets: then split the chain, removing the picce of string
steel wire after having straightened or cut it (in the lafter case wrap it in rags to prevent picces of wire from
falling into the engine, we B,

Before removing the Hnk it is advisable to tie two pieces or metal wire w the two ends of the chiin and
(astén them to the casing so that the chain cannot fall into the engine

Lightly slacken the two mints joining the hood and cylinders, one of which is between the exhaust pipes, the

ollier belween the mbel mainlolds (C)

Ulnscrew the auts on the snads holding the head, f--’l-mung the order indicated (T which b the inverse of
the tightening procedure
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Remove the camshall for the valves w be adjustcd, unscrewing the cap Hining nuts. Be sure 004 1o mix up
the caps and plaes which are markead with reference numbers from 1 o 8,

- Using plers or a magnet, ship outl the tappets of the valves o be adjusted withoui mixing them up
(A, then miedsure with 3 micrometer gauge the thickness of the calibruted shim at the lop of the valve s1em
&0 08 10 choose a new shim of the correct thickness (1)

The recommended clearance is 0.20 mm at inlet and 0.30 mm al exhaust.

| Set of valve shims
Shims available for adjusting valve clearance C

Valve shim thickness 1.93
Vaulve shim thickness 2.00
Valve shim thickness 2.07
Yalve shim thickness 2,15
Naulve shim thickness 2.23
Yalve shim thickness 2,30
Vilve shim thickness 238 p—
Valve shim tickiess 2,45
Yalve shim thickness 2. 52
Valve shim tnckpess 260
Yaulve shim thickness 2,70

SUOAMBYE
AFH VST

L

Example: if the clearance measured with o feeler gauge is 030 mum instead of 0.20 mm, with an exira dil
ference of 0.10 mm, the thickness of the new shim will be formad by the thickness of the old shim plus the
measured difference of (0, 10 mm

Put the new shims into position then, after putting its own tappet onto each valve, reassemble the
camshalt, the caps and the plistes: during reassemhly, check the exact positioning by matching the reference
auimibers stamped on the caps (page 30 - A)

Tighten the four external nots thar fasien the caps with a torque wreach st 1.4- 1.5 Kgm
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The tour retaining nuls inside the head (with a thread of 11 mm) which also fasten the caps must be tight-
ened with 4 torgoe wrench using o |7 mim socket, erossing over several limes and following the order indi-
cated in fig. 'B'. (For example, tighten all the nuts, following the order indicated, at 1.5 Kgm, then again
3 Kgm to resch a Boal torgue value of 4.5 Kgm. 1 is also advisable 1o go over them several times.)
Lastly tighten the vwo nuts al front wnd rear of the eylinder head coupling (C),

- Clveck that the camshafis can i without abnormal friction (the camshafts can be wurned with an 11 mm
spanner placed on the retaining bolis of the chain gear),

Check the elearance of each valve again, ensuring that it is as caleulated and requirad. 11 the valve clearanes
I8 eormeet, set the valve timing (vee: timung the distriabution ).

Close the chain again, inserting a piece of string steel wire (diam. 1.2 mm, length 20 mm) in the joining link
and bending it with the pliers (1)

Replace the eover, ete,




Setting the valve timing

The valve timing is correct when, with the leli
piston at wop dend centre (TDC), the marks of
the twio gears of the camshalts are aligned with
the marks on the eentral cops, Check TDC with
i comparntor using  the  special ool
DOL0OEY 17901 (A} screwed into the place of
the spark plug on the left cylinder,

Warning: when fitting the chain on the eentral
crankshaft pinen of the engin, check that this
eiomdition oceurs; with the left piston at TRC,
the twa lengths of the chain which is wound
oanto the panion ot the bodtom, 1ifted up vertical-
Ly, musi b the sume lengih,

Proceed s Tollows:

1) Bring the left piston w TDC weing the en
ging shaft in an anti-clockwise direction, with
the special twol DHEEDMMIZE nsecled in the
Bush PE umil the mark on one of the pins of PK
I8 lincd up with the mark on the casing (13,

23 Turn the camshafts until the marks on the
gears wre lined up with those on the caps (G To
i this wse nn 11 mm spunner on the retatning
hedts of the comishalt sprockets

33 00 the instructions huve bees Tollowed, the
split in thet ehoin will be approximately between
the two gears, o 1t wall be easy o il the joimng
link, bending the piece of siring steel wire in
werted in the hink with plieres (1)

43 It i important o check thu thie valve timing
i correct nlso after adjusting the tension of the
o chiin: il pecessary repeil the (ming oper
tion withaut aleering the adjustment af the chain
tensioner which is now correct,

BErrois in timing may be male when Moing a
chain that hos heen strefched by prodonged use
it the gears of the vainshafls, when the lension
¢ris not in place or when its adjusting bole is
completely slack.




LAVERDOA C 32

Note: uniess it is completely neccesary, do not remove the sprockess from the camshafts. [T i 15 unavoid-
able, mark them so that you are sure i put thems back in the ame place. Ensure that any new sprockers
have their marks facing in the same way as the old oses with nespect 1o the tecth and fastening holes.

Adjusting the throttle - [njcction unit

As it controls all the supply functions and the emisson of exhaust zas, the throttle is a very important com-

poncnls for managing power, case of use and pollution. The theoetle body is pre-set. during produetion,

with inspection and specific constant calibration. Each clement s an mtegral part and must work in perfect

harmeny with all the other elements of which the wnit s composed.

The main cperations required for comect adpesimen: are the followine:

- pusition of the throttle potentrometer {(indicates the cxact posatyon of the throitle valve)
adustment of the fuel-air mixere o &fling speed

- balancing of the air flow mic.

The richness of the mixiure af idling speed 1= an mmporiani perameter governed by nearly all mtematicnal

anti-pollution regulations. To comply with these regulaions the miviune will wend w be "poes” (values of

about 1.5% CO}; on the other hand. the noed for better general driving power will require a mixture with a

percentage of between 4 amd 6% CO. Since this 1y pe of mutorcycle is also wsed for competition riding, the

laner values should be considered.

To perform adjustment the tools reguired are:

- a digital volimeter:

* a normal vacuom2er with mercury columns:

- a CO tester.

Proceed 45 follows:

- Remove the filler cover;

- completely close the throitle valve on the inlet manifold. tormng the register sorew (A-1):

- unscrew it until the throtde is resting on the bady. Check this condition by pulling the throtde lever

repeatedly;

- remove the saddle and the tail piece to gain 2ooess (o the controd unit located af the rear of the saddle

support frame (B).




- remaove the éxtemal protection of the elactron-
ic injpection control unit contact board after having re-
moved the retaining screw (A-25;
- remov the clomp and slip off the exiemal pro-
tection of the contact board; replace the contact board
in the conirod wnil;
= connect the valtmeter o the register pin no. | |
(=) and o pin no, 17 (41, With the igmtion key m ON
position, check that the voliage is 150 mV +/- 5 mV.
If the value is incormect, slacken the retaining screws
of the potenbometer (B-1) and twm o uatr] the re-
guired vollage is obtaingd (o do this i s necessary o
foree the thronle valve gently in cling posation),
then bighien the screws;

lighten the register screw until o voliage of
300 mV +/- 15 mV is obiained
- connect the vacuometer (o the imtake man
firlds afer having removed the sorew that closes the
Instrament connector Titting hole ()

sturt the engine and brng i 1o aving lemperd
ture after having removed the caps, close the by -pass
screws completely (D15

bring the idling speed w 1,100 rpm, wming
the by-pass screws (D-1), then balance the air Mow
rales,

insert the probe of the CO tester in the oxhaus
pipes and adjust the cylinder OO content; if the por-
centage Tound is st withen the estsblished values, ad-
Just the wimimer (A-1) on the contrnel unit aller having
remavedl the prolection cap; the irimmer scts os o mix
ing screw: unscrew for a pcher mixture, screw down
{4 @ poscrer mixiure

Pertorming the operations illustrated in sequence may
alter the result of the previous ones; i is therelore nec

essary 10 reach the best posxible compromise in this
sl i,

- halaneed air Mow roe:

= 0O percentage between 4 and 6%

< Jdling speed 1, 100 rpm.

Ensure that, spark plugs are acethed otherwise igni-
o syslem could be arcpamably dancged,




Checking and topping up the elecirviyie in the
hattery

The battery 15 located on the left pant of the saddle
support frame in 3 special housing: o remove the
battery, proceed as follows:

- Remove the nider's saddle, onserewing the
rear screw under the pitlion.

= Remove the fuel filling cap and then the ool
tray.

. Remove the reer tal .

- Remove the modgoard that covers the battery.
- Slip out the battery, furming it sideways.
The.above operations are illustratcd on page 7.
With transparent hatierics it is possible o chock the
level from outside: the clectrolvie must be between
the MIN and MAX marks,

1f the electralvie level is low, top op with dissilled wa-
m{

Ensure thut the batiery elextrolyte breather pipe does
not leak any acid info a place where it could damage
the paintwork.

Clean the 1wo battery terminals. tughien the clamps
and grease them lightly with Vaseline.

Node: Tt is preferable 1o let the battery cool for at least
& hours befiore checking it.

Adjusting the throdtle control mtation clearanoe
The throttle control must have a cleprance of 2° - 3°
in the control grip (A-1/2). To adjust the clearance
you - cun turn the register locaied o the stant of the
transmission cable (A-3) or adjust the register sorew
close to the throttle body (B-1).

- Adijust the starger controd cable in the same
way with the register provided (B-2)

- Lubricate the gas control and starer cables in
the usial way.

Changing the engine oil

Cleaning the mesh filter and changing the filter car-

tri

As well as the usual cartridge flter located at the fromt

of the engine, the following must also be atiended o

regularly:

- Clean and check the mesh filter under the en-

gine close 10 the ml drainage cap (C-1)

- First unserew the cap amd drain off the oil
(C-2)

Brem
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- Let the engine vil dramn off.

. Remove the filier-holding flange (C-3), unscrewing the four screws, and drain the mesh filier.

- Once the filter has been removed it must be cleaned completely with degrensing flund and reassem-
bled. The filter is sealed with an (-ring which must be changed every Lthree operations.

: Now unscrew the filwer canndge and replace o with a new one (C-4).

. Unserew the filling cap (C-3) and fill up with oil of the recommended rype as indicated in the SLIP-
PLIES table, up to the Max level shown on the indicator (C-6),

Perform this operation when the engine is warm.

Changing and cleaning the air filter

The air filter must be changed acconding to the ndications on the routine servicing table.

To gain access 10 the air filer, procead as follows:

. remave the filler covening casing

- slacken the grip of the hooks at the side of the filier box (A)

- remove the contridge (B and clean it or change it, depending on the indicarions given on the routine
servicing table,
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Checking and adjusting the drive chain tension

If possibile. place the motorcycle on a ceniral stand that holds the rear wheel up off the ground and check
the Fower chain clearanee; with the wheel free and the motorcyele completely unloaded. the clearance must
be as indicated in figure 'A’.

If necessary, adjust the chain tension proceeding as follows:

- slacken the nuts that secure the rear wheel (B-1). unsorew the nut 3 then turm the serew 2 until the
correct adjustment is achieved.

At this point tighten the wheel nuts again, checking that the messurements are the same on both arms of the
rear fork.

The adjustment must coincide exactly with the register marks on the top of the rear fork.

Tighten the nuts of the rear fork spindle at the prescribed tongue value.
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Adjusting the front fork

Baoth rebound and bump damping of the hydranlic hrake of the from fork are adjostable,

Tao adjust rebound il is necessany (o use the extermal regisiers locaied at the top of the fork steim (A).

The register must be wrned 10 sdjust the rebound of each stem. The position with the knob turned fully 1o
the right comesponds to maximum damping  Rehound decreases as the register is nmmed in an anti-clock-
wise direction. The register has 6 elick positions.

Ou the other band. 1o adjust bemp damping. use the register screw located close w the wheel spindle (B);
position 1 corresponds 10 maximum damping.

The adjustment positions are as follows: *Rebound: & click posations - * Bump damping: 8 elick positions.

Warning: When adjusting the front fork, as for the rear shock abaorber, eonsider the load carried (welght
of the rider, passenger, bagpage, ofc. ) as well as the type of driving and the type of road.

Adjusting the rear shock absorber

Cheneral rules

. Always chock or ndjust spring preload before changing the  rebound or bump damping:

- never sdjust rebound and bump dampang at the same time, bul always one al 4 (ime,

- theck the shock absorber regularly, pay smention to any oil leakape or damage 1o the connectors, oil
scal spring, stem or stop pad;

- check the shock absorber every 15000 k. or every year.

The rear shock absorber has adjustable rebound, bump damping and spring preload.

To adjust, use the exiermal registers, located on the plenum chamber whuch 1s on the nght side of the saddle
support frame (page 38.8-1) for rebound and undesr the shock absorber (page 38.8-2) for bump damping,
Spring preload is adjusted by tuming the nng nuts {page 35.8-3), thus alicring the driving position of the
moloreyele,

- when turning the rebound register (external plenum chamber ) there ane 7 positions:; position "7 cor-
resporads (o maximum stiffness;
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. when fuming the bump damping register
there are 11 positions; position 11" corrcspotds 10 &
greater braking action,

ATTENTION: when adjusting the heighe of the
shock absorber, the maximum size of Y (A} must not
be greater than 9 mm. Pay panticulir guention o this
value as 1t is very dangerous,

Changing the brake nnd eluteh fluid
The beake D, like the hydraalic clarch fuid, must
be changed regularly as indicated in the routine serv-
icing tahle
Drain ol the Nuid w be replaced, proceeding as Tol-
[erwa:
- connect a rubber wbe to the bleed valves (C)
1o prevend the brake Nuid, which is highly corrosive,
From dimingdng any parts with which it might eome in
contack;

unserew the bleed valve a few wrns;
- pull the brake contral lever repeatedly after
having removed the cover from the fuid resivour;
= repedt the operation Tor each brake caliper.
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To refill and bleed the braking system, proceed as fol-
bewes:

E with the mbber ubes sl connected o the
bleed valves, pour the brake fluid into the resiviour
until the max. level mark is reached (slways keep the
Frond at maximum level until bleeding is completed).

T bleed the rear caliper you must remove it from the
culiper support, hold it with the bleed valve facing up-
wrds uned insert o shim similar w the brake disk  be-
twieen the twao brake pads of the caliper. Pull the broke
control lever several times unbil i gets shil then, keep-
ing it pulled, open and close the blead valve quickly,
Repenat the opermtion until no air bubhles con be seen
in the flond coming out of the plastic wbe,

The operaticn must he performed on one caliper o a
time,

Repeat the spme operations. with the cluteh control,
connecting the bleed pipe w0 the connecior provided
(C-8).

Attention: do not use the luid in the recovery tank
Procewd coutiously because the bydraulic Nuid is cor-
raglve and can spoil the paintwork
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ELECTRONIC INJECTION-IGNITION SYSTEM

The application of an injection-ignition system with electronic control on four-cycle engines has made their
optimum use possible, giving greater specific power in compatibility with the lower specific consumption
and lower quantity of unburnt elements in the exhaust gases. These advantages have been obtained thanks
to a more correct dosing of the air-fuel ratio and to optimum management of the spark advance. This system
is composed of three circuits: fuel circuit, intake air circuit and electric circuit.

Influence of the air-fuel ratio and of the spark advance

The management of the air-fuel ratio and of the spark advance is fundamental for optimum engine opera-
tion.

The air-fuel ratio is given by the ratio, in weight, of air and petrol taken in by the engine; the ideal or sioi-
chiometric ratio is the one that gives complete combustion. Excess air or insufficient air respectively give
a poor mixture or & rich mixture, which influence power and consumption (A), as well as the emission of
polluting gases from the exhaust (B).

The electronic control of spark advance allows optimizing of the engine performance, maximum power,
consumption and the concentrations of polluting gases in the exhaust. The electronic control of advance,
together with the fuel supply control, allows better operation of the engine in all conditions of use (starting
at low temperature, correct engine running speed, engine in partially choked load conditions).

A B
KW miscela miscela Inquinanti
= |
g/KW/h
a= . KW (polenza)
power

-

-

§/KW/h
(consume specifico)

Rapporto
ideale
Ideal stoichiometric

Weber injection-ignition system (LA.W.)

The WEBER injection-ignition system is of the "alpha/N" type in which the engine speed and the throttle
position are used as the main parameters for measuring the quantity of air taken in; when the quantity of air
is known, the amount of fuel is dosed according to the desired blend. Other sensors in the system (phase
sensor, atmospheric pressure, air temperature, oil temperature and idle speed trimmer) allow correction of
the basic strategy in particular working conditions. The engine speed and the throttle angle also allow cal-
culation of the optimum spark advance for any working condition.
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The quantity of air taken in by each cylinder, for each cycle, depends on the density of the air in the inlet
manifold, on the unit displacement and on volumetric efficiency. As regards volumetric efficiency, this is
established on an experimental basis on the engine throughout its range of operation (engine revs and load)
and stored in a map (EPROM) in the electronic control unit. The control of the cylinder injectors is of the
"phased sequential” type, that is the two injectors are controlled according to the intake sequence, while de-
livery for each cylinder may already begin when the intake stage stants. The delivery start timing is stored
in a map (EPROM)} in the electronic control unit. The ignition is of the type with static inductive discharge
with dwell control in the power module and advance curves stored in the electronic control unit (EPROM).

LA.W. electronic control unit
The control unit of the injection-ignition system
is 4 microprocessor-controlled digital electronic
' | control unit; it controls the parameters for en-
gine feeding and ignition:
- quantity of fuel supplied to each cylin-
der in sequence (1-2) at one time;
- start of fuel distribution (injection tim-
ing) for the intake of each cylinder;

spark advance.
To calculate the above parameters, the unit
makes use of the following input signals:

absolute pressure;
. intake air lemperature:
- oil temperature:

number of engine revs and position of
each cylinder with respect 10 TDC ;

battery voltage - throttle position.
The control unit is fed by the 12V battery
(measured between pins | and 20 of the terminal
board on the control panel) which it transforms
| into SV +/-0.25 (pins 11-30) necessary to feed
the various sensors.
The external structure and the internal circuits
of the control unit are the same for all versions.
The part that defines a particular mapping of the
control unit is the EPROM.
This very important element may be replaced by
procecding as follows.
Lift the pillion, remove the ool box 1o gain ac-
cess to the control unit (A). open the cover, un-
screwing the four screws (A-1). Remove the
EPROM (B-3) that is to be replaced.
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When installing the new part, pay attention to the reference mark which should be aligned with the match-
ing mark on the base of the control unit.

The control unit is connected to the main system by means of a series of electric cables. These cables could
cause malfunction of the control unit that would not be identified with the normal diagnosis procedure. To
exclude these cables you must work on pin no. 20, situated on the inside of the wall that holds the connector,
connecting it with a cable to the positive (+) pole of the battery. Then start the vehicle and remove the ig-
nition key. In this way, when the elements and cables of the electric system are excluded, only the compo-
nents of the injection system remain in operation. The control unit is provided with a rrimmer (page 43 -
B) composed of a regulating screw located behind a protection cap (page 43 - B2). With this screw you can
modify the CO percentage as described in the paragraph “Adjusting the throttle control” in the chapter on
adjusting and regulating.

This screw has a working phase in which the voltage goes from 0 to 5 Volt which is the max. value of feed-
ing voltage for the control unit. To identify this phase you must remove the top cover of the control unit,
leaving it connected 1o the system.

With the key in the ignition, connect a voltmeter to the points of the printed circuit indicated on the figure,

Then tum the trimmer and check the variation of voltage on the instrument. The field of use 1o pass from
a voltage of () to 5 Volt is about 4 wms; afier 4 wms the screw goes beyond the adjusting band and the
vitlues (OV or 5V) do not change even if you keep tuming it.

Fuel circuit
The fuel is injected into the intake duct of each cylinder, upstream from the intake valve. This circuit is
composed of a pump, a filter, a pressure regulator, a degasser and the electroinjectors, :

Electric fuel pump

The electric pump (A) is of the volumetric type with
rollers, with the motor immersed in fuel. When the A
impeller turns, driven by the motor, volumes are gen-
erated which move from the intake port to the deliv-
ery port. These volumes are marked off by rollers
which, during motor rotation, adhere to the external
ring. The pump is provided with a no-return valve
which is necessary to avoid drainage of the fuel cir-
cuit when the pump is not operating. It also has an
overpressure valve which short-circuits delivery with
intake, when pressures higher than 5 bar occur, thus
avoiding overheating of the electric motor.




Electroinjector

the injecior (A) controls the amount of fuel sent into
the motor. The control impulses established by the
electronic control unit create a magnetic field which
attracts an armature and causes opening of the injec-
tor. If the physical characteristics of the fuel (viscos-
ity, density and the injector capacity ) and the increase
in pressure (pressure regulator) are considered con-
stant, the amount of fuel injected depends only on the
opening time of the injector. This time is determined
by the control unit according 1o the conditions of use
of the engine, thus dosing the fuel.

45

To ¢check good operation of the injector, remove the throtile body, leaving it connected to the system. Mak-
ing contact with the key and performing the ignition procedure, you should hear the characteristic noise as-
sociated with the movement of the armature attracted by the magnet. The fuel output must be regular and
the jet must appear well nebulized, without little drops. Avoid leaving the motor at a standstill for long pe-
riods with the fuel feed system full, The petrol could clog the injectors, making them unusable, From time
1o time, after long periods of inactivity, it is advisable to  put a special additive in the tank to help clean the

critical fuel passages.

Air circuit

The, air circuit is composed of an intake manifold, a
throttle body and an intake box. This circuit also in-
¢ludes an absolute pressure sensor located at the rear
of the filter case together with an air temperature sen-
sor. The throttle position potentiometer is mounted on
the throttle shalt of the throule body.

Absolute pressure sensor

This is fed by the electronic control unit and supplies
information concemning the absolute pressure of the
air inside the filter case. The pressure sensor supplies
an absolute air pressure signal to make the comrection
according 10 barometric pressure. To test the opera-
tion of this component you need a voltmeter (with pre-
cision | mV) (B). Apply a slight vacuum through the
front nozzle (B-1) ( sucking it if necessary).

Frasions
wmohuta [mmHgl
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ATTENTION: a high pressure or vacuum could cause breakage of the very fragile ceramic diaphragm of
the sensor.

If a variation in pressure is accompanied by a variation in voltage, you can establish that the component is
not blocked. The response curve given (page 45 - C) supplies parameters for testing the sensor. During the
test the sensor must be fed at 5V +/- 0.25 (electronic control unit). It is possible to measure the output voli-
age values through pins 11-15 on the electronic control unit.

Air and oil temperature sensor A
The sensor (A-1) measures the external air tempera-
ture; the electric signal obtained reaches the electron-
ic control unit where it is used to obtain correction
according to the air temperature,

The sensor (A-2) measures the engine oil tempera-
ture. The electric signal obtained reaches the elec-
tronie control unit and is used to make corrections on
the basic value. Both are composed ol a body that
contains a type NTC thermistor (NTC means that the
resistance of the thermistor decreases as the tempera-
ture increases).

i

Table (B) gives the temperature values in "C corre- B “"1'
sponding to a resistance in K. measured on the instru- R =
ment. "

“.;L ! — s G P |
Coil and power module e
The ignition used is of the type with inductive dis- A —Reya
charge. The coil (C-2) and the power module (C-3) :
receive the command from the LAW. control unit *:',;_-,L—

M e e M e O
which processes the spark advance; the power mod- R W)

ule also ensures charging of the coil with constant en-
ergy, acting on the "dwell” angle.

The coil is controlled by testing the two internal C
windings. Check as follows:

A - checking the primary resistance circuit.

Check the resistance with the chm-meter inserted be-
tween the two low voltage terminals: the value must
be between 0.606L2 and 0.495€1 at 20°C.

B - checking the secondary resistance circuit.

Check the resistance with the ohm-meter inserted be-
tween a low voltage terminal and the high voltage ter-
minal; the value must be between 8140£2 and 6660£2
at 20°C.




Throttle position potentiometer

The potentiometer (A) is fed by the electronic control
unit to which it sends a signal that identifies the throt-
tle position. This information is used by the control
unit as the main parameter for defining fuel dosing
and spark advance.

Check the signal output on a tester with a scale in
Volts, setting the openings in degrees indicated on the
scale.

Opening in degrees (4/-0),25"° 25°%4/-0),25" 354/-0,25° B5+/-1),25"
Min. Output voltage in Volts 0,15 2,64 331 4,70
Max. Output voltage in Volts 0,25 297 363 Vee

Pick-up

The pick-ups used are of the inductive type. The en-
gine pick-up (D) is located close to the pick-up bush
in order to be able 10 read the 4 pins inserted in the
bush.

The cam pick-up (B) is fitted facing the distribution
cam in order to be able to read the point of the cam at
every turn. The signals received from the pick-ups are
used by the control unit to count the number of engine
revs and as a basic reference.
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To check that the internal circuit of these elements is unbroken, connect a tester 10 the contacts of the pick-
up connector (page 47-C) and read the following value on the instrument on the "£1" scale:
680L2 +/- 15% at 20°C.

If the value found does not correspond, change the element.

Operation phases

NORMAL OPERATION

In conditions in which the engine is turning over warm at running speed, the LA.W. control unit calculates
the phase, injection time and spark advance exclusively by means of interpolation on the respective maps
stored in the memory, according 1o the number of revs. The amount of fuel thus determined is delivered all
at one time to the two cylinders in sequence. The moment of starting delivery is determined, for each cyl-
inder, by means of a map, according to the number of revs.

STARTING PHASE

Whenever the ignition switch is pressed the 1.A.W . control unit feeds the fuel pump for a few moments and
receives the signals of the throttle opening angle at temperatures relating to the engine.

Proceeding with starting, the control unit receives the engine rev and phase signals which allow it to com-
mand injection and ignition. To facilitate starting, as well as the choke for cold starts, the dose is enriched
according to the oil temperature.

In motoring over, the spark advance is fixed (0%) until the motor starts. Once it has started, the control unit
starts controlling the advance.

OPERATION DURING ACCELERATION / DECELERATION

During acceleration the system increases the amount of fuel distributed in order to obtain the best driving
ability. This condition is recognized when the variation of the throttle angle assumes appreciable values,
the enrichment factor is proportional to the pressure variation and to the temperature of the lubricating and
cooling oil. Similarly, when a negative vanation of the throttle opening is found, this is interpreted as an
intention to decelerate, so the fuel distribution is reduced.

INSTRUCTIONS FOR USE OF THE DIAGNOSIS INSTRUMENT.

The control instrument for the injection system is connected to the serial line of the control unit and, if an
error is found, it allows the display of a code by means of flashing lights.

The code is composed of two separate figures; each figure is composed of an equivalent number of flashes;
a more marked pause indicates the interval between two figures.

The synchronism codes indicate the start and end of the error code and are composed of a series of fast flash-
es.

The transmission of the error codes is cyclical. The acquisition of errors is updated every time the ignition
key is turned or the RUN / OFF emergency swilch is turned.

The total time for transmitting a code is about 20 seconds.

To check the presence of problems in the electronic injection system, proceed as follows:

- fit the instrument connector into the respective coupling (A) located close to the electronic injection
control unit.

Connect the two clamps on the instrument to the battery.




Using the "Test lamp”™ button, ensure that the
check LED lights up.
Check that the ignition key is in ON position
and the emergency switch in RUN position.
If the LED flashes it means that there is a prob-
lem in the injection system.
The components of the injection system that
may be checked with the control instrument are
the following:
air lemperature sensor (connector situat-
ed at the rear of the filter case):
- 0il temperature sensor (connector situal-
ed on top of the head at the right side):
- motor revs sensor (situated in the cluich
cover at the level of the pick-up bush);
distribution sensor (situated on the cover
of the camshaft);

- throttle opening sensor (situated on the
left side of the throttle body):
. absolute pressure sensor (situated on the

front of the hlter case).

This diagnosis instrument allows the detection of faults due to a short circuit or to an interruption in the cir-
cuit, If a sensor blocks while maintaining a fixed output value in V or in W, or maintaining electric conti-
nuity, the instrument is not able to detect it.

During operation the injectors on the throttle body and the components for ignition such as the power mod-
ules and the coils cannot be detected.

The table below indicates the correspondence between the instrument signals and the respective sensor of
the injection system which may present operating problems.

Interpretation of the check lamp signals.

This paragraph illustrates the fault codes that may appear when using the check lamp on the motoreycele.
These codes refer 1o the table given above.

FAULT CODE 1.1: No rev and TDC signal.

The problem may be in the sensor (open circuit), it may be the wiring or the connector (open circuit), or it
may be caused by an excessive air gap. When the problem occurs during running and is intermitient, code
1.1 appears together with code 1.3.

Important: In the presence of codes 1.1 and/or 1.3, always check the air gaps (revs and phase).

FAULT CODE 1.2: No phase signal.

Same problems as for FAULT CODE L.1.

FAULT CODE 1.3: Incorrect signals sequence.

Important: In the presence of codes 1.1 and/or 1.2 and/or 1.3, always check the air gaps (revs and phase).
- If it appears together with code 1.1 it may mean there is a problem in the revs signal: revs sensor or
cabling broken or short circuiting;

- If it appears together with code 1.2 it may mean there is a problem in the phase signal: phase sensor
or cabling broken or short circuiting;

- If it appears without code 1.1 or code 1.2 there may be an incorrect signals sequence due to:
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b incorrect air gaps (revs and phase sensors)
‘. irregularities in the sensors air gap due to misalignment or eccentricity of the flywheel distribution
gear;

3. accidental stalling of the engine.

Important: the fault code 1.3 may be detected by the control unit only when the engine is turning over.
FAULT CODE 2.1: Incorrect air temperature signal.

The problem may be in the sensor or the cable or connector may be broken or short circuting.

FAULT CODE 2.3: Incorrect oil temperature signal.

The problem may be in the sensor or the cable or connector may be broken or short circuiting.

FAULT CODE 3.2: Incorrect signal from the pressure sensor.

The problem may be caused by malfunction of the pressure sensor or by a damaged wiring or connector.
N.B.: Ensure that the sensor is of the type suitable for the motorcycle by checking the code on the spare
parts catalogue.

FAULT CODE 3.3: Incorrect signal from the throttle potentiometer.

The problem may be caused by malfunction of the potentiometer or by a damaged wiring or connector,

Error code Line

-1 Motor revs sensor
1-2 Distribution sensor
1-3 Sequence

2-1 Air temperature sensor
2-3 Oil temperature sensor
3-2 Absolute pressure sensor
3-3 Throttle sensor

Ecu connector position

1 - black 19 - black

2- 20 -

3 - viole 2] -

4 - yellow-blue 22 -

§ - grey-black 23 - orange

6- 24 - dark blue-red

7- 25 - red

8 - blue 26 - light blue - white
9- 27 - white

10 - yellow-red 28 - white

11 - red-green 29 - red-black

12 - light blue 30 - orange-black

13- 31 - green

14 - 32-

15 - yellow-black 33 - white-black

16 - 34 -

17 - grey-yellow :15 - yellow-green
I8 -
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Key to the electronic injection system diagram

29) Coupling connector

30) Battery connection

31) Microprocessor control unit

32)

33) Injectors and ECU control relay

34) Fuel pump control relay

15) Side stand protection relay

36) Connector for IAW system diagnosis
37) Throttle potentiometer

38) Oil temperature sensor

39) Engine shaft position sensor

40) Engine revs sensor

W/ 41) Air temperature sensor

42) Injectors

43) Absolute pressure sensor

44) Injectors

45) Electronic ignition module cylinder 2
46) Electronic ignition module cylinder |
47) Ignition coil cylinder 1

48) Ignition coil cylinder 2

Cable colour code

Bk black Bn brown

G green Lb light blue

R red B dark blue

v violet 0 orange

w white Y-R yellow-red

R-G red-green Y-B kyellow-black
e Gr-Y grey-yellow B-R blue-red

Lb-W light blue-white R-B red-black

O-B korange-black W-B kwhite-black

Y-G yellow-green







DIAGRAM FOR DISMANTLING THE ENGINE FROM THE FRAME

Diagram for dismantling the engine from the frame E.54

Dismantling the bodywork E.55
Dismantling the saddle and tail E.55
Dismantling the filter cover E.55
Dismantling the fainng E.S5
Dismantling the engine from the frame E.56

Dismantling the throttle group and the filter case  E.56

Dismantling the exhaust system E.56
Dismantling the clutch connection E.57
Dismantling the electnic connections E.57
Secondary chain E.57
Engine anchoring bolts E.57
Radiators E.57
Dismantling the engine from the frame E.57
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Diagram for dismantling the engine from the frame
Follow this sequence of operations to remove the engine from the frame. Before working on the motorcy-
cle, it is good practice to clean it well externally.
After cleaning the bodywork pans (fairing, tail. etc.), dismantle it and carefully clean all the cycle parts and

the engine.

Motorcycle
-— saddle |- tailfilter coverfairing
exhaust system
¥ detaching electric
connections
intake manifolds jeg—————— throttle group
Y Y
radiators [ clutch connection secondary chain
Y
maotor anchoring
bolts
‘ l
Y Y Y Y Y
Engine

ATTENTION: If cleaning with a jet of water under pressure, be very careful not to point the jet at lubri-
cated parts such as wheel bearings, fork pin. steering column caps, etc.
Do not spray with the jet near painted part or self-adhesive labels such as the approval plate or indications

for maintenance.

Be very careful too with the electric connections and the sensors of the electronic injection system, as well
as with the coils and the ignition bimodule.




DISMANTLING THE BODYWORK

Dismantling the saddle and tail

- Lift the pillion and unscrew the knob (A-1) that holds down the
rider’s saddle and proceed 1o dismantle the latter;

- alter having unscrewed the fuel filling cap, remove the caich tray
(A-2);

- unscrew the three screws that anchor the sundries box (A-3) and
remove the box;

- remove the four side screws (A-4) that secure the tail to the sad-
dle support frame and dismantle it with due care.

Dismantling the filter cover
To dismantle the air filter cover, just remove the fronl retaining screw
O | (A-5)and the rear one (A-6), then proceed 1o remove it.

Dismantling the lairing

- First of all remove the two rear-view mirrors (B), unscrewing the
retaining screws; be careful with the two spacers fitted between the fair-
ing support and the fairing itself;

- remove the two side panels, slackening the three screws (C) at the side and the four central joining
screws, and also unscrewing the rear support screw fixed to the silent-block connected to the exhaust com-
pensator;

- slip the two air intake sleeves off the filter case (D);

- after having removed the two side panels, dismantle the dome, slipping it out at the front,

L _[=




Dismantling the engine from the frame

At this point, to continue the operations of dis-
mantling the engine from the frame, all the en-
gine utilities must be disconnected.

Dismantling the exhaust system
- Slacken the retaining clamps between
the silencers and the exhaust compensator (C-
1)
- unscrew the retaining screws between
the side supports and the silencer (C-2);
- slip out the silencers;

unscrew the retaining clamps connect-
ing the front pipes to the exhaust conveyer. un-
screw the retaining screws of the exhaust ring
nuts on the head (C-3), then slip out the pipes,
if necessary tapping lightly with a rubber ham-
mer, against the inside of the curves of the ex-
haust pipes. Then remove the compensator (C-
4).

Detaching the throttle unit
To detach the engine from the frame it is not
necessary 1o disconnect all the components of
the unit. The throttle unit must be dismantled
only in the event of its being replaced or re-
paired. To remove the engine from the frame,
proceed as follows:

slacken the two retaining clamps on the
intake manifolds (A);
- remove the two air input
pipes to the filter case, slackening
the two retaining clamps (A-1).

Note: if the throttle group is dis- i
mantled only to remove the engine,
it is not necessary to dismantle the
gas and air transmission and the
sensors of the injection system on
the filter case,

- Unscrew and remove the
two top bolts (B-1) that anchor the
rear frame section and, after having
removed the silencers (previous
operation), turn them downwards
(B-2), at the same time slipping the
two rubber sleeves off the intake
manifolds.




Dismantling the clutch connection.

To dismantle the connection of the hydraulic trans-
mission to the engine, it is necessary 10 remove the
side casing of the hydraulic cluich and the engine pin-
1on (A) by unscrewing the three retaining screws. To
remove the casing easily, screw a 6 mm screw into the
centre (A-1), securing it in such a way that it can be
used as an extractor; then carefully extract the casing,
tapping it lightly with a plastic hammer. Leave the
hydraulic oil pipe connected to the casing (A-2).

Detaching the electric connections.

Disconnect al the electric winng from the engine,
starting with the battery connection cable, then the
spark plug cables, the connections of the oil lempera
ture sensor (on the left side of the head), the thermal
probe (on the radiator oil connection), the PK sensor,
the phase sensor (on the tappets cover), then discon-
nect the connection of the alternator, the cables of the
starting motor and the engine breather pipe.  Finally
plug the intake manifolds with a rag.

Secondary chain. Engine retaining bolts.

Slacken the wheel retaining nuts, the chain adjusting
screws and, after having completely slackened the
chain, remove the sealing seeger ring and the chain
pinion with the chain uself (B-1). Place a hydraulic
jack under the engine to allow you to remove the en-
gine more easily (B-2).

Radiators.
Dismantle the radiators, disconnecting all the pipes
joining them to the engine.

Dismantling the engine from the frame

After having carefully performed the operations de-
scribed above, unscrew the bolts on the front plates,
then unscrew the four retaining bolts at the rear of the
engine and dismantle the engine, slipping it out at the
bottom (D).

Place the engine on a suitable support.




DISMANTLING AND OVERHAULING THE ENGINE
Diagram of the sequence for dismantling the engine F.60
Brief dismantling sequence F.6l
OVERHAULING THE ENGINE BY GROUPS F.62
Overhauling the head F.62
Head clearance F.63
Camshafts F.63
Tappets F.64
Valves - seats - valve guide F.64
Checking valve seal F.64
HEAD ASSEMBLY F.66
!
CYLINDERS AND PISTONS F.68
Dismantling F.68
Cylinders F.68
Pistons F.69
Assembly F.69
ENGINE SHAFT AND CONNECTING ROADS F.71
Dismantling F.71
Assembly F.T
Checking shaft centering F.72
Small end of the connecting rod F.73
Big end of the connecting rod F.73
Warnings for fitting the engine shaft on the
botion casing F.73
Fitting the shaft of the counter-rotating masses F.74
LUBRICATION AND COOLING SYSTEM F.74
Operation F.74
OIL PUMP F.76
Dismantling F.76
Checking FT?
Assembly ET7
STARTING FREE WHEEL BT
Dismantling A
Cheking _ F.77
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PRIMARY TRASMISSION AND CLUTCH F.78
Dismantling F.78
List of possible causes of clutch malfunction F.80
Primary transmission pinion F.80
Clutch control rod F.81
Clearance between clutch bellhousing and drive plate F.81
Clutch plates F.81
Clutch springs F.81
W) Clutch transmission F.82
Assembly F.82
GEARBOX F.83
Dismantling and reassembly of the chain pinion F.83
Dismantling the gearbox F.83
Checking F.84
GEAR LEVER F.87
L Dismantling F.87
Assembly F.87
Selector regulation F.88




Diagram of the sequence for dismantling the engine

Engine

60

'

v

'

Alternator PK bush Camshaft
cover l coyer
Plate pushing _ Camshafls
Alternator S Clutch cover Camshafts —»
Starting free Spring support L
wheel plate spring Head  f——m| Cylinder
Starting gear Clutch plates Valves Piston
Clutch
bellhousing
Y { Casing | Balancing
Gearbox Gear with Omi"ng shaft
shafts flexible coupling Y
l i Engine shaft f———— s~ oo
bearing
drum Connecting
Y rods
Gearbox lever l
shaft
Roller cages
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The engine may also be dismantled following a faster procedure which allows all the engine groups to be
kept assembled. working only on the groups to be overhauled.

Brief dismantling sequence

Engine

Tappets
cover

‘

Camshafts p——w= Head |——| Cylinder

l

PK bush

'

Alternator cover  [=—— Clulch cover

'

Clutch plate
pushing rod
support

Gearbox Casing opening ———= Engine shaft
shafts l

Balancing
shafi
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OVERHAULING THE ENGINE BY GROUPS

| - Head

2 - Cylinders and pistons

3 - Linkages
4 - Lubrication
5 - Starting

6 - Clutch

7 - Gearbox
8 - Gear lever

9 - Secondary chain

Overhauling the head
To remove the head, the engine must first of all be re-
moved from the frame. Proceed as indicated on page
56,
- Remove the top cover - slip the blade of the
tensioner (A ) out from the top alter having unscrewed
the retaining bolt and removed the chain tensioner de-
vice from the cylinders,
- turn the engine shaft, applying the special ool
061008000020 on the PK bush until the joining link
in the distribution chain is between the two gears of
the camshafis (B);
- tie two pieces of thin wire about half a metre
long to the links on either side of the joining link:
remove the piece of wire that holds the join-
ing link with pliers or cut it (wrap il in rags to prevent
pieces of wire from falling into the engine). Open the
chain, removing the joining link, and fasten the two
wires 10 the casing so that the chain cannot fall into
the engine;
- unscrew Lhe two nuts joining the head to the
cylinders, placed at the front between the exhaust
pipes and at the rear between the intake pipes (C):
- unscrew the nuts on the studs fastening the
head to the cylinders, following the order indicated
(D
- unscrew the remaining cap retaining nuts and
remove the caps. The caps for the camshafts are
marked with reference numbers.




- using a magnet or long-nose pliers, remove the
tappets and the calibrated shims placed on top of the
valves. Both the tappets and the shims must absolute-
iy not be mixed up with one another (A).

To remove the valves you must:
a‘] place the head on the work bench:
b) compress the springs with the special 1ol
061008V 18905 (10 prevent the valve from gong down
during this operation, place a suitably sized block of
wood on the bench inside the combustion chamber)
(B),

remove the cotters with tweezers, keeping all
the parts distinct, Valves, cotters, washers and springs
must be reassembled in their original positions with-
out exchanging them;

remove the rubber seals on the valve guides
with pliers only when they have to be changed.

CHECKING AND SPECIAL OPERATIONS

Head clearance

With a centesimal precision rule and a feeler gauge,
check the evenness of the head clearance, placing the
rule as indicated by the 8 lines (C): the error is given
by the thickness of the blade of the feeler gauge that
passes exactly and with slight friction under the rule.
The maximum admissible error is 0.05 mm.

If the error is higher than the allowed value, rectify the
surface by removing the smallest possible amount of
material.

Camshaflts

There must be no visible sign of wear, ridges, scraich-
es or chips on the active surfaces of the cams or on the
rolling tracks.

The profile of the teeth of the two gears must never
appear wormn (see maintenance of the distribution
chain).

The maximum admissible clearance for the camshafi
supports 15 0.10 mm for the side supports and 0.12 for
the sides, measured by inserting the blade of a feeler
gauge between the shaft and the support (A).




To check the wear of the cams, measure the distance
A indicated in figure B with a micrometer.

exhaust ‘A’ when new 33.5 mm
intake "A' when new 34 mm

exhaust ‘A’ at limit of wear 334 mm
intake ‘A’ at limit of wear 33.9 mm

Tappets
These must be whole and without traces of wear; us-

ing a micrometer gauge and a bore gauge, check the
clearance between the tappet and the head housing (if
these two instruments are not available, use a feeler
gauge, inserting the blades in the space between the
tappet and the housing wall) (C).

Maximum allowed clearance (0.055 mm.

Valves - seats - valve guide

Each valve must be cleaned with a wire brush to re-
move scale and examined to check for cracks in the
mushroom arei, traces of wear on the stem and ndges
on the area that rests on the seat.

Check that the head is not cracked in the combustion
chamber, especially in the area between the valve

seals.,

Using V blocks and a comparator, check eccentncity
of the valve during rotation (D).

The maximum admissible eccentricity of the stem is
0.05 mm.

Measure the diameter of the hole in the valve guide in
different points using a bore gauge with expandable
ball and the diameter of the valve stem at different
heights using a micrometer gauge: the difference be-
(ween the two measurements gives the clearance.
The admissible clearance is 0.20 mm.

If the clearance is larger, change both the valve and
the valve guide and regrind the seat too.

To remove old valve guides you must heat the head
evenly to a temperature of 210° - 220°C, then eject
them by tapping the guide with a punch from the in-
side of the combustion chamber (all carbon deposits
must have been removed from the part of the valve
guide that projects into the ducts).

Limite di servizgio A- B Supporti lnternli = 0,10 mm
Sapportl contrali = 0,12 mm
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Also when inserting new valve guides the head
must be heated 10 a temperature of 210° -
220°C.

The interference when cold between the valve
guides and the hole in the head is 0.075 mm +/-
0.1085.

After planting the internal hole in the valve
guides must be bored so that the diameter is the
same as indicated in fig. A.

It is indispensable to grind the valve scats with
a special grinder equipped with a pilot and other
equipment in the following specific cases:

If the contact area is lightly embedded, grind 1o
eliminate the ridge, then connect with the incli-
nations indicated in fig. B.

The length of these inclined connections influ-
ences the width of the valve contact area in the
seat which must be 1/1.2 mm for intake and 1/
1.2 mm for exhaust,

The actual contact area may be made visible by
colouring the seat with dissolved aniline dye
and turning the valve on it.

The valves too may be ground on the contact
strip of the mushroom; the minimum thickness
of the mushroom edge after grinding must be
0.5 mm for intake and 0.5 mm for exhaust .
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Valve springs

Inspect the valves, ensuring that they have no flaws and that the bases are sitting square: the maximum al-
lowed offset is 1.5 mm (B).

Measure the free length: at origin 42.5 mm +/- 0.4

- minimum allowed size: 41 mm.

At origin the load on the springs is 29 kg +/- 1 at 33.5 mm.

Checking the valve seal

When dismantling the head to remove deposits or when grinding the valves, the seal must be checked before
the final assembly: with the valve closed (pressed against the seal of the spring or with one finger on the
mushroom), pour some petrol into the duct and observe the seepage between the mushroom and the seat: if
the job has been perfectly done, there will be no seepage; however, the presence of slight seepage is accepl-
able.

1 e

HEAD ASSEMBLY

Assemble in reverse order to disassembly: for parts other than the head, if necessary, follow the instructions
in the chapters that deal specifically with them.

- Before assembly, remove carbon deposits from the combustion chamber using a smooth-edged
scraper or a wire brush; be careful not to score the aluminium on the head, especially on the lower clearance:

. the head gasket must be replaced whenever disassembled, as well as the cylinder seal ring which is
an integral part of the head gasket:

- the valves, springs, shims and cotters must be fitted using the same tools and procedures as for dis-
assembly.

To fit the rubber seals on the valve guides (A), use the special tool 061008V 20903; ensure that each part
returns to its original place.
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- When fitting the head onto the cylinders, the
two ends of the chain taut (B). Take the same precau-
tion whenever turming the engine shaft with the chain

open;

tighten the nuts on the heat anchoring studs
with a torque wrench following the order indicated at
1.5 Kgm, then again at 3 Kgm to reach a final torque
value of 4.5 Kgm. It is also advisable to go over them
several times (C). Lastly tighten the two nuts at fromt
and rear of the cylinder head coupling:

check that the camshafis, fited with the nuis
fastened but without the distribution chain, can turn
without irregular friction;

- check the valve clearance again and re-adjust
if necessary;

put into distibution phase, fiting the chain
and adjusting the tension, after having fitted the blade
and the chain tensioner (D):

- before putting the cover on the head, oil all the
moving parts.

WARNING:

If the head has to be completely replaced, remember
that the head complete with camshaft supports is
supplied as a spare part.

Do not fit other supports or the ones of the head being
replaced.




LAVERDA 68

CYLINDERS AND PISTONS
Before removing the cylinders and pistons the engine must be removed from the frame.
Disassembly.

. Remove the engine from the frame:
- remove the head without dismantling the camshafts;
- remove the chain tensioner;
- holding the two ends of the distribution chain taut with the wires, remove the vibration-damping pad
and slip out the cylinders;

using a pointed tool, remove the circlips from the pin (A). Ensure that the circlips do not fall inside
the engine;

extract the pins and remove the pistons: generally it is not advisable to extract the gudgeaon pin com-
pletely, but to shp it out just enough to allow removal of the piston;

remove the piston rings, being careful o open them just enough to allow removal.

WARNING e
The pistons, piston rings and pins must be marked so
that they can be recoupled and replaced in the original T
position - -
e

CHECKING =Y o T
Cylinders — lllL ==
There must be no ridges or clear signs of seizing or =il B
wear on the inside of the barrel. == {
Using a bore gauge, measure the diameter of the bar- \ !
rel at three different heights in the direction of the pin " =
and in the direction perpendicular to that (B-C).

B=T88 mm + 0,01 anvovo - stapdard




If the barrel is outside the wear limits, it must be re-
bored and smoothed and larger pistons must be fitted.
The standard piston diameter is 78.5 mm. while an en-
larged piston of 78.8 mm may be finted.

To change the barrels, heat the entire cylinder block in
an oven (o a temperature of 2107 - 220°C, then slip out
the barrels and fit the new ones while the cylinder
block is still warm.

The maximum allowed ovality of the barrel is 0.05
mm.

The maximum allowed taper of the barrel is 0.05 mm

Pistons

Check visually to ensure there are no signs of sconng,
seizing, wear, overheating or cracks, especially in the
area of the pin stubs,

Measure the piston diameter with a micrometer gauge
at the base of the skirt in the direction perpendicular
to the pin.

The normal clearence between piston and cylinder is
mm 0,060/0,070. (A)

The maximum allowed clearance between piston and
cylinder is 0,140 mm (A).

The diameter of the hole for the gudgeon pin is:

I8 mm +/- 0.004-0.00£
al service limit: 18.05 mm.

The piston rings must be whole, without chips, scores
or ridges.

Check the clearance between the piston ring and the
groove on the piston (B): at wear limit the maximum
clearance is 0.15 mm.

Place the piston ring so that it is sitting square in the
barrel at different heights:

The clearance at the ends, measured with a feeler
gauge (C), must be:

when fitted new: (.25 / 0.40 mm

at wear himit: 0.80 mm.

Check that the elements of the chain tensioner (espe-
cially the rubber parts) and of the vibration-damping
pad are entire and free from wear (D).
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Assembly
All the parts must be cleaned well before assembly: it
is important to put each part back in its original posi-
tion,
- Fit the cylinder base gasket;

fit the piston rings on the pistons: the com-
pression ring in the first groove from the top is
chrome-plated, the second is normal and the third is
an oil scraper ring. The cuts in the rings must be off-
set, for example at an angle of 1207 to one another
(A). The word "TOP” on the ring must be facing up-
wards (B);

insert the pins in the pistons. The arrow on
the top of the piston must be facing forward, in the di-
rection of driving the motoreycle.
The small end of the connecting rod must be lubnicat-
ed before fitting the piston;

the circlips on the pin must be changed each
time it is disassembled. Tt is important for the circlip
to fit firmly into the groove on the piston, which must
be clean;
- to fit the cylinders casily on the pistons, apply
the two special piston ring clamping tools
061008000021, Turn the engine shaft holding the
distribution chain taut, so that the pistons are at the
same height (C)
Lubricate the inside of the barrels, the piston skirt and
the piston rings generously with oil before assem-
bling the cylinder.

As soon as the pistons have been sufficiently inserted.

remove the piston ring clamps, insert the vibration-

damping pad (D) and pass the ends of the chain

thmugh the passages between the cylinders:
complete fitting the cylinder;

- fit the chain tensioner;

- fit the head after changing the gasket;

- adjust the distribution chain,

ATTENTION: When the head has been removed,
the valve clearance must always be checked on reas-
sembly,
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ENGINE SHAFT AND CON-
NECTING RODS

The engine shaft is of the composite
type with crank pins at 180°. It
turns on two external ball bearings
and two internal roller cages. The
connecting rods, all in one piece,
work on the head on roller cages.

Disassembly

Remove the engine from the frame.
- Proceed as indicated on
page 61 (brief engine dismantling
sequence).

These operations are necessary for
overhauling and dismantling the en-
gine shaft in order to change the
cages, bearings and connecting
rods,

Once the casing has been opened,
the complete engine shaft can be re-
moved from the lower casing:

- remove the alternator group
(A-1), the starting free wheel (A-2),
the free wheel gear (A-3), the spacer
with roller cage (A-4) and the coun-
tershaft gear (A-5);

. remove the pump control
pinion (B-1), the primary transmis-
sion pinion (B-2) and the two side
crankshaft bearings (B-3 and B-4);
- place the engine shaft on the
template and apply a press on the
big end pin (C-1), in this way the
shaft is dismantled and the connect-
ing rods and roller cages can be
changed:

- to change the roller cages on
the central supports, position the
central group on the template, apply
the press on the pin (C-2) and dis-
mantle the central flywheel, turn the
shaft through 180° and dismantle
the other flywheel. At this point the
roller cages on the central crank-
shaft supports can be changed
(C-3).
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WARNING: This operation is quite a delicate one
so, if possible, it is best to have the overhauling car-
ried out by the manufacturer or by special servicing
centres.

Assembly:

Reassemble the engine shalt, performing the reversed
operations to the disassembly sequence. remember-
ing that the interference between pins and flywheels
15 +0.015/0.018 mm.

Fit the pins on the flywheels with the press, applying
a load of 70/80 Atm.

It is indispensable to ensure that the pins and hous-
ings on the flywheels are perfectly cleaned and de-
greased, otherwise there is the risk of their moving
and causing loss of centering calibration of the engine
shaft,

Checking

Shaft centering

Placing a V block under the two central ball beanings,
measure the eccentricity at the ends of the engine
shaft (A) with a comparator; the maximum allowed
eccentricity is 0.03 mm.

If the eccentricity is greater, the shaft must be recen-
tred, tupping the side flywheels with a copper mallet
(B).

Small end

The working surface must be in perfect condition.
Measure the clearance between the small end and the
gudgeon pin which must not exceed 0.05 mm (C), if
the clearance is greater it is advisable to change the
pin and the connecting rod. This check must be per-
formed before assembling the connecting rod so as to
avoid having to reopen the shaft.

Check the parallel position of the gudgeon pin with
respect 1o the surface on which the cylinders rest.

To do this you need to precision metal bars with
strictly parallel surfaces, of the same height, under
the gudgeon pin; check that the gudgeon pin rests on
both parts (D).

C

Limite di servizio: A - B = 0,050




Big end

Check that the clearance between the big end, the roll-
ers and the crank pin is less than the maximum al-
lowed value of 0.06 mm.

To perform this check, place the engine shaft on two
V blocks so as o prevent it from moving, then place
the feeler of the comparator against the big end, in the
middle, pulling the connecting rod forward and back
(A).

This check must be performed for various positions of
the connecting rod on the crank pin, since wear is not
uniform.

To appreciate the clearance better, clean petrol may be
syringed into the roller bearing of the big end through
the oil output side channels; then blow with com-
pressed air to remove the oil present. As already stat-
ed, the maximum allowed valoe is 0.06 mm. After
checking, remember to lubricate the roller cage again
before assembly.

At assembly, the side clearance between connecting
rod and flywheels, measured with a feeler gauge, s
between 030 and 0.40 mm; the wear limit is 0.45 mm
(B).

Warnings for litting the engine shaft on the bottom
casing.

When placing the engine shaft in the bottom casing,
ensure that the ring nut of the bearing matches perfect-
ly with the groove in the bearing housing on the cas-
ing. (C).

- The distribution chain must be fitted on the
central pinion of the engine shaft in such a way that ,
when the shaft is turned until the left pinion is at top
dead centre, the two ends of the chain, held vertically
above the pinion, held vertically over the pinion, are
of the same length. The chain passes between the pin-
ion and the pin which joins the external rings of the
bearings.

Limite di
servizio
= 0,060 mm




LAVERDA 74

Fitting the shaft of the counter-rotating masses

After having installed the engine shaft in its housing, install the shaft of the counter-rotating masses (A),
when fitting it, be careful to align the reference marks on the two gears that control the shaft of the counter-
rotating masses (B, one on the engine shaft, the other on the masses shaft).

LUBRICATION AND COOLING SYSTEM (A).

Operation

the lubricant is in the o1l sump with capacity 4 lt. The gear pump (2) 1s on the left of the engine.

The oil is taken in through a mesh filter (1) and sent 1o an overpressure valve (3), after which it passes into
a cartridge filter (4). Through a tee, the oil pipes branch out to the two external radiators (5-6), after which
they join up, by means of a coupling, with the internal pipes in the head (7): through these they go out to
the various head components and in particular to the camshafts (8) and the camshafl supports (9).

The valve tappets (11-15) are lubricated through other passages and oil is sent close to the combustion
chamber to cool it (12),

Through the passages of the head studs (10) and other passages. the oil returns to the sump and part of it is
sent through special conveyers to lubricate the engine shaft (13)

Other spraying devices direct the o1l to cool the piston skirt (14).

All the engine components (gearbox, clutch, primary transmission) are splash-lubricated by the oil in the
sump.

The motor casing is provided with an overpressure breather (B) which requires no maintenance:; inside it
there is a plastic bush which acts as a labyrinth seal.

The oil should be checked every 500 km using the dipstick, or the sight glass for the first series of motor-
cycles (C).

ATTENTION: To check the oil level, the cap of the dipstick must rest in the seat without being screwed in.
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OIL PUMP

Dismantling
. Remove the left casing afier having drained
off the oil:
- remove the crown gear fixed with a seeger
ring (A) (it is possible to remove the crown gear even
without unscrewing the nut on the primary transmis-
sion pinion: at the point where the nut lock washer is
folded over, it 1s possible 1o slip the crown gear teeth
of the pump out of the teeth on the control pinion (B);
unscrew the four screws, removing the pump
body from the casing (C).

Checking

The pump body must show no signs of wear or scor-
ing: the sides of the teeth on the gears and shafts must
be very smooth,

The contact surface of the ol pump on the casing
must show no signs of wear; if it is considerably
worn, extract the pin of the idle gear and grind the
surface.

All the clearances at wear limit for the oil pump in
both a radial and axial direction are 0,10 mm

To check the measurement, proceed as illustrated in
the figures (D-E-F).




Assembly

Spread a film of sealant on the joining surface be-
tween the pump body and the casing. Once the screws
have been secured. ensure that the internal gears tum
without friction.

STARTING FREE WHEEL

Disassembly
After having drained off the oil, remove the alternator
flywheel cover, insent a soft metal bar between the
drive gears of the counter-rotating shaft and unscrew
the polar wheel retaining ning nut with the special
spanner 06100800023 (A); in the second series the
ring nut has been replaced with a M 17 nut;

slip off the free wheel and the gear (B);

if necessary, separate the body of the free
wheel from the gear, removing the circlip (C-1).

Checking
- The gear teeth must be in perfect condition,

the rollers of the free wheel (D-2) and the
working track (D-3) must show no signs of wear,
. the track diameter is 51.718 mm, at wear limit
51.695 mm;

working track diameter mm. 68,337, at wear
limit 68,360,

check the clearance between the pin and the
double gear located between the starting motor and
the free wheel.
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PRIMARY TRANSMISSION AND CLUTCH

Dismantling
To overhaul the primary transmission and the clutch
it is not necessary to remove the engine block from
the frame.

Remove the plug of the PK electronic injec-
tion sensor (A-1):

remove the PK rotor inspection cover (A-2),
then remaove the PK rotor (A-3);

remove the gear control lever (B): it is useful
to make a mark on the lever and one on the pin so that
they can be reassembled in the original position;

drain off the oil:

unscrew the 10 allen screws and tap gently on
the cover with a plastiie mallet 1o detach 11 from the
casing. When removing the cover, pay attention to
the gear lever pin which remains attached to the mo-
tor block (C):

remove the clutch pressure plate from the
bellhousing, unscrewing the six allen screws, remove
the springs and the shim and dismantle the pressure
plate (D-E};
- extract the clutch control semi-rod (F);

unscrew the ring nut, holding the cluich dnv-
ing plate stll, with the special ol 061008000022
(G), unscrew the ring nut with the special spanner
061008000023, after having raised the lock washer
(H). Shortly the ring nut will be replaced with a 17
mm hexagon nut. Remember that the retaining ring
nut (or the nut) has a LEFT-HAND thread;
- remove the washer and extract the driving
plate (I):

remove the clutch bellhousing after having re-
moved the ground washer (1-1);

remove the second ground washer located un-
der the bellhousing (1-2).

ATTENTION: the two washers have different thick-
NEsses.

the washer under the driving disc: 3.30 mm

the washer under the bellhousing: 2.50 mm.







Primary transmission pinion

To remove the prmary transmission pinion you must
first remove the seeger of the oil pump gear (A-1)
with special pliers; to remove the gear, position the
gear with the clamp as in fig. 'B', then straighten the
metal clamp and, holding the primary transmission
pinion still, unscrew the nut fastened to the end of the
engine shaft with a 30 mm ring spanner, remember-
ing that the nut has a RIGHT-HAND thread (A-2).

The o1l pump control pinion can be extracted by hand
without any difficulty (A-3);

- being careful not 1o damage the cage of the
crankshaft bearing, lever symmetncally with two
screwdrivers and extract the pnmary transmission
pinion fitted on the grooved profile of the shaft.

List of possible causes of clutch malfunction

The clutch does not release

- worn clutch plates

- distorted clutch plates

- irregular spring tension
deteriorated engine oil

- too much oil in the crankcase
excessive wear of the drive hub or of the bellhousing
fault in the release mechanism

Noisy clutch
- excessive clearance between the primary transmission gears
damaged teeth on the primary transmission gears
excessive clearance between the ends of the driving plates and the cluich bellhousing
gear or clutch bellhousing support bearings are wom
metal particles on the gear teeth

The clutch slips
- clutch plates worn or overheated
- weakened springs




cacs |+

- fault in the release mechanism
- excessive wear of the hub or the bellhousing A

Clutch control rod

Check linearity of the control rod after having posi-
tioned it between two lailstocks (A). The eccentricity
of the rod must not exceed 0.3 mm.

Clearance between the clutch bellhousing and the
driving plate

Insert the driving plate (B-1) in the bellhousing (B-2)
and measure the existing clearance with a feeler gauge
(B-3). The result "S" must not be greater than 0.6 mm,
otherwise the bellhousing must be replaced.

Clutch plates

The lined external clutch plates must not show any
signs of burning due 1o overheating, grooves or defor-
mations,

Measure the thickness of the lined plate which must
not be less than 2.8 mm (C).

Lay the plate on a flat surface and check the extent of
the deformation with a feeler gauge (D). Working
lirnit 0.2 mm.

Clutch springs

Measure the free length "L” of each spring with a
gauge: it must not be less than 395 mm (E). The
clutch springs must all be the same length.
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