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ADDITIONS AND CHANGES FOR 850·T 3 MODEL 



INTRODUCTION 

Purpose 01 this manulU is to give the 
carrying oul . epairs In a rational WBY. 

J'lecessary instructions tor overhauling ,,' 
i 

All data herein contained a .. meant 10 give a general knowledge 01 the main 
Checking operations 10 be done wMfI overhauling the different component gloops. 

TO lhis IHId. the maOUllI cMtaln' many lIIustratic;lns. drawings. diagrams. and 
taDies to assist you;" lhe siripo,ng. checking. and assembling CJ9t!,allons. 

ThiS mllnual will alllO U. a guid anc. to. anybGdy who w1shn to la'ni','II"" W,lh 
lhe manufactu.ing cheraclel ist ies or ,ne var ious.,omllorn:nl pans ol Ine v 1000 Cii 5 
end 1000 SP models. . 

The knowledge 01 tllese will be an ess .. ·.!· .. , lac\or 10' perlo"'·. :ng a good job 

AU illus trations and des.,;riptlens in .... ,~ manual should Ott ,ntended a~ indicative 
only as 1he Maflul aclur . . .. , erves Itse!1 Ihe "!oN Ie introduce '1 any time and 
wilhout Prier advice .ny moditlcatlon il ma,.. oeem usetul tor a belle. performance 
e. 1m any olhe •• OIIason 01 a conSt.uclional or cemmerclal natu •• . 

NOTE The te rm' . right» lind . I, tt. In the lui lira 10 b, cOfleld.,ed a. Mt1t by 
the rid .. H trida 'he ,""chine. 



INDEX 

1.1 Sp,lfe paris 
1.2 Warranly 

2.1 Model v loc::l G 5 
2.2 Model 1000 S f' 

3.1 Mo<!~1 V 1000 G 5 
3.2 IAod;"1 1000 SP 

4.1 Engine lUbrication I 
4.2 Aeplacir.g lhe oil tiller 

lilter 
ca rtr idge and cleaning the wire gauze 

4.3 lubricating the gearl>o~ 
4.4 lubrlcaling 1M rear drive I>o~ 
4.5 Fork lubrication 
4.6 lubrication 01 steer ing bearings ar>d swing !Irm 

5.1 Pan",1 board. model V 1000 G 5 
5.2 Ignition key · model V 1000 G 5 
5.3 Panel board· model 1000 SP 
5.4 lighl switch",s 
5.5 Horn. tum lights and flashing lighl bultons 
5.6 Engine slarting and emergency SlOP butlon 
5.7 Easy slarter I",v",r 
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5.8 ThroUle conlrol grip 
5.9 Clulct. conl.ol leve. 

5.10 Rlgt>\ Iront brake control lever 
5.11 Twin brake control. I.ont le,t and rea. 
5.12 Gea.shiit pedal 
5.13 Fuel filler cap 
5.14 Fuel level 
5.15 FlU,Il tap · V 1000 G 5 model 
5.16 Fuel tap' V 1000 SP model 
5.17 Electrovalve· V 1000 G 5 
5.18 Terminal block with lusu 
5.19 Steering lock 
5.20 Side stand · V 1000 G 5 model 
5.21. Side stand· 1000 SP m<Jdel 
5.22 Steering damper· 1000 SP mOdel 

6.1 Adju'ting It.e clutch lever play 
8.2 Adjusting 1M right I.ont brake lever 
6.3 Adjusting Ihe fronl lelt and rear brake pedal 
6.5 Adjusting Ihe stee.ing 
6.4 Adjusting tt.e rea. suspension 
6.8 Adjusling the thronle C001.01 grip 
6.7 Adjustfng the .ear wheel spokes· V 1000 G 5 
8.8 Adjusting Ine headlight beam· V 1000 G 5 
6.9 Adlusting the headhghl beam· 1000 SP 

11.10 Rocke. clearance 
6.11 Adjusting the double contact breakel 
6.12 MainlenanCe 
11.13 Cleaning Ihe windshield 

10.1 Inll0dUCIlon 
10.2 Removal 

12.1 Rocker covers 
12.2 Sttipping the cylinder heads 
12.3 Cylinder heads 
12.4 Valve guides 

:-- ' 
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12.5 Vallie seats 
12.tI Vallles 
12.7 Checking the inlel and exhaust valve opening 
12.' Inspecting tile vallie springs 
12.9 Retitl ing the valve springs assembly on lIeads 

12.10 Assembling the cylinder barre ls 
12.11 Refitting the cylinder heads on the cy!lnde~ 
12.12 Cylinder barrels 
12.13 Pistons 
12.14 Piston rings ana oil scraper 
12.15 Connecting rods 
12.16 Fitting tile con-rods on cranksha!1 
12.17 Cranksllal1 
12.18 Checking the weigh t for engine balancing 
12.19 FittJng tile flywll!l<!l on tile cranksllaft 
12.20 Drive 5ide flange complete wilh main journal 
12.21 Seal for flange. drive side 
12.22 Fitting tile ftange c / w journal in crankcase. drive side 
12.23 Assembling Ihe seal on tim ing cover 
12.24 Crankcase 
12.25 Checking oil leakages from the crankcase 

13.1 Timing data 
13.2 Diameter 01 camshaft bearings in their housi rlgs in crankcase 
13.3 Tappetlluide in crank<:ase - coupling data 
13.4 Assembl ing the crankshaft assembly. gears with cha in on shafl, 

engine-liming. oil pump 
13.5 How te. change the chain IOn", ' o' 9"3r ",i\h enoine assembled 

on the Ilame 
13.6 Valve timing 

a.l Oil deliver pump 
14.2 Oil sump 
14.3 Replac ing Ihe oil filter cartr idge 
14." Wire gauze filter 
14.5 Oil pressure relief valve 
14.6 on breather valve on the c'ankease piping to the ,e-cycling 

device on lilter ass,y 
14.1 Oi l pressure solenoid 
14.1 Checking the oil pressure wilh engine On the byke 

15.1 Carburettors 
15.2 Float levelling 
15.3 Adjusting the earburation and idl ing speed 

....... 
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15.. CMcking ca,buratloOl wllh a ~acuometer 
15.5 Carbure110' com~nent$ 
15.6 Replacing tile al. tilte. ca.tridge On assembled engine 

16.1 Removing the clutch assembly 
16.2 Inspections 
16.3 Assembling the clutch 0!1 llywheel 

11.1 Stripping the gea.box 
11.2 Che<:king and o~e'hauling the gearbOX components 
11.3 Assembling the gea.box 0!1 the bench 

11.1 Remo~ing the gear d.iv" box 
16.2 Inspections and oVil,hauls 
16.3 Re-assembly 

22.1 Inspection 
22.2 Removing the bearings trom Ihe swing fo.k 
22.3 Pressing the o"Ie. races 01) the swing arm taper bear"gs 
22 .• PreSSingl!>e beafings inlo the R! H a.m 01 the swing tork 
22.5 Adjusting the swing a.m play 

23.1 Remo~rng the tton t whee l : Y 1000 G 5 model 
23.2 Removing the lront wheel - 1000 SP model 
23.3 Rear wheel - V 1000 G 5 mOdel 
23.. Rear wheel· 1000 SP mo<lel 
23.5 Tires 
23.6 Tens ion ing the wheel spokes · v \00 G 5 
23.7 Wheel ba lancing 
23.a Tire temo ... ol ond rclltting _ V 1000 G 5 
23.9 Tit" .ernoval ~nd rehtlrng _ 1000 SP 

23.10 CheckIng and overhauling the h.eking .pitcuit! 
23.11 Maste. cyli!"der lor right IrOf't bre~e 



23.12 Master cylinder lor tell If On! and fear bra~es 
23.13 Brake cal.per lor Ifonl brakes (modal V 1000 G is) and ra .. bra-

kes (mode' 1000 SPJ 
23.14 FtO<1I b~ke Clliper lor 1000 SP model 
23.1S Braka ,.ads 
23.16 Pipes 
23.11 Bfa~ ing discs 
23.1' Braking circllit 'allUs 
23.19 Aacommandalions 

24.1 Baltery 
24.2 Afternator-genaralor 
24.3 Regllialor 
24.~ Rectifier 
24.5 Startar molor 
24.6 Ignilion system 
:z..7 Alllomalic altvane' 
24.' Capacitors 
24.9 IgnillO<1 coil. 

24.10 Spark pll.lllS 
24.11 Twin contact braaker 
24.12 Assambllng IMa breaker 0" lMe c rankcase 
24.13 Ignition liming 
24.14 CMQ(:king tM' Ignition advanCe (slatic + dynamic) using a 51robe ,,, .. , 
24.15 Lig",ing &qulpment end Morns· V 1000 GiS 

24.16 ligMting equipment and l'Iorns -1000 SP 

25.1 legeno - V 1000 G is model 
25.2 legand · 1000 SP mOOUI 
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II IDENTIFICATION DATA 
(fi\l. I) 

Every mOlofcyele is idenillied by an identification 
plale located on the hame downlube and a serial 
number ' tlmped on the en\line c. an~case. The iden· 
ti'lcation plale numbel i, allo mentioned In Ihe mo· 
to.cycle 1og1)OO~ and Idenli ';es tile vehicle 10 alltegal 
ellects. 

1.1 SPARE PARTS 

In case 01 any replacements. ensure thai _Original 
Moto Guzli Sp •• e p.rts. on ly Ife used. 
Tha use ot non-genulne parIS Invalidates every war­
,. nty right. 

1.2 WARRANTY 

The wa"enty " vallo for e period 01 6 months with a 
Ijm,tallon to 10.000 ~, .. {6000 miles) l. om the ,..lIing 
dale and .. pi ,8S in case 01 modilicallons to thl! mo­
torcycle or parteeipalion to flcing cOmpe1ilions. 
&:~.! ~t .. "!l~ as partt, .. o. Jlc ~.n:;. rlflc. wh,ch art n<; ; 
manuf~ea in the SE~MOTO GUlZI factories 
1i'1II e,,&ttid.ci;rom 1h1':Wlr~ly . 

. . ... l •• _... . .• 
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II MAIN FEATURES 

U MODEL V 1000 G 5 

Mou"l1on 

Ignilloll 

Stirling 

TRANSMISSIONS 

CIUlch 

Prlm.ry dtlv. 

" 

Cyllnde. d ispo$itlon .'1-, 90' 

Bore 88 mm 

Stroke 18 mm 

Oispl'cement 9411.8 cc 

Compression . alio 9 .2 to 1 

Mu 10'Que 8.6 kgm al 5200 .pm 

2 OelrOrto c. rburellor .. \tHe 30 co (right). VHB 30 CS (tell), 

PreSSUlft. by ge~. pump. 
Wire gauze a .... d cartlidge fillelS In 011 s ump. 
Normal lub/lc.llon ptcssure 3.8 ~ <1 .2 kg/ 'ClCm (S-.5O p ... I. ). 
ca .... troiied by pre»urc ... Iiel valve . 

Fro .... t. on cfanlu.h,ft (14 '1,20 A). 

Battery,co,1 Ig .... ,tio.... wilh twin con lac. breaker a .... d automatic 
a!!v" .... uJ . 

Ig .... illo .... dala : 

• inlt;al adv ..... ce (Ilxed) 2' 

• ":cutomallc .dv.nce 31 ' 

• lull adv,nce (I. ~ a .) 3,. ... 

Cont;W:I pom" gap ' n.31 + 0.43 mm ( 014. .016) . 

Spark plugs ' AC , 44 XL 
BO$ch W 225 2 T 
Chllmplon N 9 Y 
LoO'ge HLNY 
M .. e lll CW 7 LP 

Plug poinl' gap 0.6 mm {.023"1 

2 'gnibOl'l coils 

Electric 'Iarter (12 '14).1 KW) wilh elecl.omagne\ ic ratchet conlrol . 
Ring gear bolted on Ihe Ilywheel. 
Slarter bullon (STAAT) onlhe righl .ide of 1M handlebal . 

Ory type . Iwin pr,,". Hand COl'ltrOlllld by III .... on the letl sid. 01 
the Ilandlebar. 

By gea". Ral lo : 1.235 (Z == 11!21) 



G ... box 

FRAME 

8 •• kH 

P"rfor,.,..nc". 

Five-speedS. ConSlan! mesh gear wiTh honlal engagement Ineor. 
pora!;ng eush d';~. 
Pedal con!rolled Irom the U H side 01 !he vehicle. Gear ratios : 

IS! gear -, 
" 

(14/ 28) 

2nd gear -, : 1.388 ( IS/ 25) 

:lrd gear . , : 1.047 12 1{22) 

41h gear -, ; 0.869 (23 / 20) 

High gear '" 1 : 0.750 (28121) 

By cardan shalt and bevel gear set. 
Ratio: 1 : 4.714 (7/ 33) 
Overall ra!ios (engine·rear whei!1) 

1st gear ~ 1 : 11.643 

2nd gear .. 1 : ..,., 
3rd gear - 1 : 6.095 

41h gear '" 1 : 5.059 

High gear '" 1 : .. "" 
Dupre~ cradle. !ubula. sl.uc!ure. 

Spoked r ims. WM 3/ 2.15 · 18~ 

Front: 100/ 90 H 18 (MT 18) 

Rear; 110/ !>O H 18 (MT 18) 

Tyre pressure: 

Fron!. SOlo riding o. with pillion 2.1 kg / em' (30 lbs s.i.) . 

Rear. solo .iding 2.4 kg / cm' (34 p.s.l.) 
wi!h pllli"" 2.6 kg/ ern ' (:>'7 p.s.i.) . 

The above ligures apply lor normal riding (cruising). If using tha 
moto(cyela al cons'~nl high speed or 0" highways. it is recommen­
ded 1o inc.ease pressure by 0.2 kg /cm ' (3 p.s.i.). 

Front , twin disc brake. ; i~ ~d caliper with lwu cylindCr"!:\. Hun!.! con· 
Jrolled by lever on the r'{jnt hand ~1 :10 01 the handlebar. 6'I'King 
circuli Independent trom .ear h '''ke. 
Disc 0 300 mm (11.8") . 
Cylinder dia. 38 rnm (1.49'"). 
Master cylinder dia. 12.7 rnm (.5"). 

Rea. ; Disc b.ake. 1001 con t.olled Irom Ihe righl side 01 the mOlO'· 
cycle . DOUble cylinde. cal iper and hydrauliC hose. 
Disc dia. 242 mm (9.52 -). ) 
Cylinder dia. 48 mm (1.49··) . 
Masler cyli""er dia. t5.857 mrn (.63·)' 
The rear brake is hydraulically connected 10 a second fronl blake 
of same type and 51~es as the hand operated Ironl brake. 

Wheelbase 

Leng!h 

Wid th 

Height 

1.470m 

2.200 m 

0.850 m 

1.1OOm 

(58··) 

(86.5" ) 

(33-) 

(46~) 

GrOllnd clearance 0.175 m (6.9' ·) 

Grollnd clearance 0.175 m (6.8··) 
Dry w..ight abt. 220 ~g (485Ibs) 

Top speed. solo r iding abt 190 ~m l h 1120 m.p.h.). 
Fuel consumption: 5.8 Its " 100 km (abt. 36 m.p.g.) . 
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FUEL AND OIL CAPACITIES 

Group or pari 

Fuel lank 
RlIsllrve (wa/nlld by ligh t) 

all sump 

Gear bo)( 

Rlla r drive bo)( 
(be",,1 gear lubrication) 

Fronl tork (each leg) 

Braking circuils (Iron t and .ear) 

2.2. MODEL 1000 51' 

Engln. 

v ...... g .. rlng 

Carbur. llon 

Lubrication 

G.nlral0r-Allirnalor 

'IInltlon 

" 

QlIanlily Recommendalion 

24 I1s. (S,S US gIS.) I 
Pelfol 9B 100 NO·RM 4 us. (ab!. I US gL) I 

3 Us. (ab t 3'1, qls US) Oil _Ag lp Sint 2000 SAE 10 W ",. 

0.750 Its. (abl 2S oz. USI Oil _Ag ip F 1 ROira MP SAE 90. 

0 .250 Its. (6'h oz.) 
01 which 
0.230 Its. (8 oz.) 0" . Ag,p F. 1 ROI,a MP SAE 90 _ 

0.020 US. ('I, oz,) I Ag ip Rocol ASO ' R 0' ( 
I Mohkote 0" type A 

11080 lIS. (2 Ol .) Ag;p F. 1 ATF De .. on 

Ag,p F , Brake !iu>d !ME J 1703 B 

Two-cyl:nder. 4-sl roke 

Cylinder disposition _V_. 90' 

Bore 68 mm 

Stroke 78 mm 

Oisplacemem 94B.8 cc 

Compre~s,o" 'auo :J 2 10 1 

Max torql'e 8,{; "gm al S200 ,.p.m. 

Ol-iV, push (Cd operal_.L 

2 ~II"Ol :') carburellors VHB.3O c.:l (r ight) VHB 30 CS (Ie ll) . 

Pressure , Oy gear pump. 
Wire gauze and cartridge fi lters in oil sump. 
Normal lubrication pressure 3.8 -> 4.2 kg / SQcm (54-60 p.s.q. 
Controlle(! by pressure lelier valve. 

F ront . on crankShalt (t 4 V - 20 A): 

Sallery-cool ignition with twin contacl breaker and aulomatic 
advance. 

Ignition data : 

I in itial advance (fixed 2' 

I aulomalic advance 31" 

• lu ll advance 33" 

Contact b leaker gap ' 0.37-0.43 mm (.014 + ,DIS"') . 

Spark pl"9!" AC-44 XL 
BOSCh W 225 T 2 
Ma,ef(i CW 7 Lp 



TRANSMISSION 

Clulc h 

0 ... boJ( 

Ffl:AME _. 
Tl r .. 

Bru •• 

Champion N 9 Y 
Lodge HLNY 

Plug points gap: 0.6 mm (.0231 
2 ignition coils 

Electric Slarler (12 V - 0.7 KW) wilh electromagnetic ratchet control. 
Ring gear bolted on Ihe I\ywheet 
Starter bUIIon (STARn on thl! right side 01 the handll!bar. 

Dry type, twin driven plales. II is housed on Ihe lIywtleet. Hand 
controlled by lever on the L/ H side 01 the handlebar. 

By gears. Ratio : I to 1.235 (17/ 2\) . 

S-speeds. Constanl mesh gear wilh Ironlal engagement 
Cush drive incorporated. Pedal controllad on the LlH side 01 lhe 
vehicle. 

Gear ralio : 

Low gear · , " 2 (14/ IS) 

2nd pear '" I 10 1 388 (lS / 25) 

3rd gea. · , 101.047 (21 / 22) 

41h gear e, 10 0.869 (23/ 20) 

High gear · , 10 0.750 (2S/ 21) 

Oy cardan shall. bevu l gear set. 
Ral io: 1 10 ·U14 /7 /:;:3). 

CNerall gear ratioS (engine_wh'lel) : 

Low gear e' " 11 .643 

2nd gear e ' '0 II~O 

3rd gear ~ , '0 6.095 

41h gear e' '0 5.059 

High gear m' '0 .. '" 
Duplex cradle . tubular struclure. 

Ughl alloy casl ing. Rims w~ 3/2. 15-1S" CP 2. 

Fronl : 100/ 90 H IS (MT 18). 

Rea. : 110/ 90 H IS (MT 18). 

Tire pressure : 

Front. solo or with pillion 2.1 kg / em' /30 p.s.i .). 

Rear. solo 2.4 kg / cm' (34 p.s.i.). 
wilh pillion 2.6 kg /Cm' (37 p.s.!.). 

The above data apply for normal riding (cru ising speea) . 
" using Ihe motorcycle al constanl high speed or on high ways. 
Ihe above pressure shoUld be Increased by 0.2 kg / c m' (3 p.!.i.). 

Disc type with double cylinder caliper. Lever controlled from the 
RIH side 01 Ihe handlebar. Hy(!raullc circuit Indepen(!enl from .th. 
rear brake. 
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DI .... n. lon. and welghl . 

FUEL AND Oil CAPACITIES 

Group or pari 

I Fuel tank 
. , Reserve 

DH 5Ilmo 

G .... bo~ 

Rear dn~ be< 

Front lork (each leg) 

a raking circuils (l'Onl and rear) 

., 

Disc dia. mm 300 (11 .8/. 
Cylinder dia.38 mm ( 1 .49~). 
Masler cylinder dia. 12.7 mm (.5~). 

ANr wheel 

Disc Iype wilh double cylinder hed cali"er. FOOl conlrolled Irom 
lhe R/ H " de 01 Ihe byke. 
Rear bra!!e and Ihe leI! Irani bra~e are in terconnected by a hy_ 
draulic circuil 8ctualed by the s.ame pedal. 

Disc dia . 242 mm (9.52'" 
Cylinder dla. 48 mm. (\ .88-). 
Masler cylinder dia. 15.867 mm (.62"). 

The reir bra~e is hy<lf aucally connected 10 a second Ironl bra.ke 
01 U me type and ~i~es as the hand operated Iront bra.ke. 

Wheelbase ( loaded) 

Lenglh 2.180m (88"") 

Widlh 0.750 m (29.5'1 

Width (inc l. windshield) 1.380 m (54" ) 

Min. ground clearance 0.175 m (6.9"") 

Dry weight abl. 210 ~gs. (463 Ib!) 

Max speed. solo f'ding abl. 200 km / h (125 m p.h.l. 
Fuel consumpHon : 5.8115 )l 100 km (36 m.p.g.). 

QuanMy Recommendation 

24 nF!6 5 u s gls j I 
"el",1 98 / 100 NO-RM 4.1 ' '''. !fb' 1 US gl·1 I 

3 I". rabU" , q:s. USAj Oi l Ag ip SINT 2000 SA!:. 10 Wf'!IJ 

0.750 115. (25 0~. US) Oil Agip F. I . Rm'a MPSAE90 

0.250 lis. (ab!. 8'/: o~. J 
oldluch 
0.230 115. (8 oz.) Ag'p F. 1 ROtra MP SAE 90 
020 Its (,I: oz.) Ag ,p Roco l ASDI R oil 

0090 115. (abl. 3 oz.t Motole oil type _.l_ 
Ag ' F ATF De~fon 

. Ag,p D. I Srake lIu," SAE J 1103 B 



II CONTROLS AND ACCESSORIES 

3.1 MODEL V 1000 G 5 (fig . 2) 

Caliper. righl Iront brake 

2 Turn fighl Indicalor. Ironl 

3 Panel with warning lights 

4 Speedometer 

5 Roservoir (master cylinder), r ighl fronl brake 

, Lever, right hont brake 

7 Slarter and emergency SlOp button 

a Throttle control grip 

9 Light and ignition key switch 

10 Rev counter 

11 Pedal, lefl front and rear brakes 

12 FOOl rest 

13 Reservoi r (master cylinder), 1(lI! Iront and feaf 
brakes 

14 Footrest, pillion 

15 Safely bar, rear 

18 Saddle bag 

17 Caliper , left flOnl brake 

18 Headlight 

19 ClulCh lever 

20 Sa fety bar, Ironl 

21 Buttons controlling horn, !lashing lights, and tu rn 
signal lights 

22 U!i ;' \ switch 

23 Leek, tille r cap cover opening 

24 Easy star, cOnlrol lever 

25 Gear sel&elor pedal 

~':l6 ' Caiij:er, rear brake 

27 Tu", signal indlestor, rear 

, , 34561891011 
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3.2 MODEL 1000 SP (lig. 3) 

Caliper, righl front brake 

2 Speedometer 

3 Voltmeter 

4 Rear ~ iew mirror 

5 Le~er. right I ronl brake 

6 Throttle control gfip 

7 Start and emergency stop button 

8 Front lal,,~g 

9 Pedal , leI! front and rear brakes 

t o Footrl!st 

11 P,itiO'l 100heSt 

t2 Turo, signal tndicato;, 'ea, 
13 Caliper . lel1 front brake 

14 Ae~·counte, 

15 Clock 

16 Windshteld 

11 Cfulch fe~er 

18 Cootrol bul100s (horn, 111I,h1'g 1i9"rs. turn ",~nall 

19 Light sw;'~h 

20 Ignitioo key 

21 Lock, fuel Imer cap cover 

22 Gear selector peoai 

23 Center ,ta~d 

24 Ta il light 

25 Sadore release calch 

• ,. " n 
I I , , 

I 
, , , 

I 

I I 
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a LUBRICATIONS 

• . 1 ENGINE LUBRICATION (Iig. _ and . / 1) 

ChKklng In. 011 1.vel 

EY4Iry 500 km (300 miles) check the oil level In the 
crankca.a. 
Correct leval it nearly at the top nolch on lhe IIIler 
dipstick ' ''' '. " the oil 15 lower. 109 up wi th oil 01 Ihe 
sam. b'lInd and densiTy. This check ahould be done 
atte. Ihe engine has idled lor a lew minutes. 
For model V 1000 G5 (Ilg. _I. liller cap with dipstick 
. A· has to be lully sc.ewed down. 
Fo. model 1000 SP (lig. 4/1). liller cap wilh dlp5\ICk 
.A. has 10 be kept lully p.essed down 

Raflla<:lng ltIa ... glne 011 

Arter Ihe lirsl 500· 1000 km (300· eoo mUesl and later 
on eY41ry 3000 km (abt 2000 miles). replace the engine 
011 . 
This 'epllcement should be made on a warm engine. 
atter draining all the old oil. 

· A . .. Fi1!er cap and dipstick . 

• B . .. Oil drarn plug (10' model 1000 Sf' see Ilg. 51. 

O"a:"llity .equired : 3 !Is. Of oil AGIP Slnl 2000 SAE 
IOW/ 5I:J (.bt. 3'1. Qts. US) . 

• .2 REPUCING THE OIL FILTER CARTRlaGE ANO 
a.EAHING THE WIRE GAUZE FIi..TVI (fig. 5)' 
~ 

;r,...'t-!~~~~~ tn!IeS} Ih.1 i. ~"f" 5 011 ch.". 

m
"~l.c. :Wtr~, .A~. p.oceedlng .. lollow.: 

::li!. ~ -?~ 1 •• - -. C$." "\" 1 
~ .: ,.O ;.fl~~~i~_-tl\e old dH ~,.in tully. 

~~~ 1I~liul~~;"j:S-:~dTe'm"vc.'he oil sump with 
~1'i-':;'ndge . A •. wife gauze r,It" • • 0 . , and 011 
'pteMme v.lve . E •. 
. _ UnScrew cartridge .A. and replace II wlth an 
o.igln.1 one. 

When .eplacing clirtridge . .... it il .ecommended to 
al!-D remove wi.e gauze l ilte •• 0 • . Wash this In a 
pllrol balh. drying i, with . Je' 01 comp.essed .Ir. 
The 011 passage In the sump should also be blown 
through wilh compressed .ir. 
00 not lorget 10 .eplace the S4.1mp gastll w".,. reli t­
ling th ll . 

4.3 LUBRICATING THE GEAR BOX (Ilg. II and 6f l) 

ChKklng the 011 lav,r 

EWlry 3000 km (ab!. 2000 miles). chKt II ,he oil te~el 
in tha box Is filiI/tv up to inspec1ion hole ·B·. 
II the oil is lower, t09 up with on of sarna b •• nd .nd 
densIty. 

Rapfacl"ll ,he 011 

E¥.ry 10.000 km ,al>l. 6000 milesJ, the gear box oi' 
should be repl.c .... ThiS repl,cemen ' has '0 be done 

• 

, 

" 
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on a warm eng,.,. as In I~cn condlUon Ihe oil is lIuid 
and mo.e easy 10 dr.in. 00 not lorgel to leI the old 
011 dr.i" tu lly ~tor. any t.esn one is introduCed . 

• A- . Iiller cap_ 

· 8· - inspect;OfI hole c'l) . 

• C. - drain plug. 

Quantity reqo.med : 0.750 It s . labl . " 1. pints UI) AGIP 
F. 1 Rot •• MP oil SAE 90. 

'U LU8RICATION OF REAR DRIVE BOX (lig. 7) 

E~ry 3000 km (2000 mile.) en$f.l'. Ine oil level Is 
nearLy up to inspe<: . ion hole . A • . II 10_., lOP up with 
oil of same hrand and densIty. 

EVilry 10.000 km (6000 miles) replace Ihe oil in 1M 
fear drive box. 
Thi. replacement i. best done on a warm englrle 
when the oit II easie r to be dr'ined. let the old 011 
d •• ,n h,lly belo •• adding I,e,h oil 

_A_ level COrll.ol cap. 

_8_ "lie. cap. 

-c· Drain plug. 

Quanlity req"';re(l ' 0 .250 lis. (lb!. 8'h o:z) 01 whien 
0.230 Us. (abl. 8 011 Oil of.IJlD F. t o Rot •• MP SAE 90 
and II •. 0.020 (abou t 'f: 01) "gip Rocol "SOI A. (Mo­
Iyko,e 'vpe .A_I. 

To replaer ,ne oU ln the lork legs. proceed U" lollo"'~ : 

• ·Undo drain plug ""Ih gaske t ·A_. 

• UndO 0011 . 8_. 

Belore imrOOu-ting Iresh oil. lei Itle lork legs drain 
lullV 

·A· Fluid drain Kreft. 

·8· Fhlld Iiller cap 

Quamitr· .equoted 0.090 It. (aol. 3 oz.! each leg Oil: 
AGIP F 1 A TF Ouron 

Lubrication 01 th . """n; I nd ru r 'ork bu rlng. 

For Ihis operatIon use . AGtP F 1 Grease 30_. 
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II INSTRUMENTS AND CONTROLS 

5.1 PANEL 8 0ARO V 1000 G5 (Iig. lQ) 

Speedometer in miles Or km. 

2 Warning light (g/een). le ll t"rn signal. 

3 Warning light (green). , igh t lUI/) signal. 

.. Warning light (blue). high beam on. 

S Warning light (o.ange). neutral ;odieal" •. II is ligh. 
led when the 'ransmission is in neulral. 

& Warning light (red) indicahng cutren! delivery 
I,om generalor, Should go out ..... hen the engir.e lea­
ches a cellain number of .evolu tions. 

1 Warning Ugh\ (red), oil pressu'B gauge. II goes oul 
when the oit pressure is suUielenl 10' no,mal engine 
lub.icallon. II il does not. this mea ns tha I oil pressure 
is not correct and in such case the engine has to be 
stopped and the cause lor Ihe lallu,e looked fo' . 

I Warning light (green) indicating side sland en­
gaged. By turning the ignition key in posit ion .1'.. 
Uig.l 1) (he light keeps on lJashinll . " the stand 'S 
not raised. The engine "i lt not $Iurt 

9 Wo..ning ligl,t (g'9&n) IndicaTing parking t'ghts 
.ON_. 

10 Warning light ,red) indica ting incorrect lIuid level 
in the I .ont lett and rear brake reservoir . When th i, 
ligh( is on. lOp up the Iluid level and check il tM 
braking ci rcuit has any leakages. 

11 Warning light (red). luel re~eive. To use the re­
~8 rve l uet, bring Ihe lap Ie~r on Ihe right luel lank 
in position .RES. (lig. 19). 

12 Courtesy light swi tch (available). 

13 Switch. fight and lelt .~~~ •. gency l tast~~. 
,. S~ometer reset, - _ --

s.i ignitIOn k.~ v 1000 G5 [Iig. 11) 

The key has 3 positions' 

.OFF. tn line w,th panel mark - machine at stand· 
stilt . Key removabl,. 

.A_ III line with panel mark (turned clockwise). Ma­
chine ready to be statled. All circuits .ON·. Key not 
removable . 

• S. Turned clockwise in line w ith panel mark. Ma­
chine al slandstil l. Wi th switc h .1'._ lig. 11 In pOsition 

.0_. parking lights .ON_. Key removab le. 

2 Rev-counter. 

5.3 PANEL BO ARO 1000 SP [fig 12\ 

Clock. 

2 R",,-.::ounte •. 

3 Speedometer. 

4 Voltmeter. 



S Ignition key: 
.OFF_ In line wllh panel ma.k _C_. Millehine at 
$Iandslill. Key 'emovable . 

• A_ In tine with panel milllk -C- (Iull'led clockwile). 
All cilcuits .ON_. Key not removable. 

·6. In line with panel mark _Co. Machine at atand· 
,1111 . With switch - A· In fig . t3 in oOll itlon . 0 _. par­
~Ing light on. Ke~ removable. 

S Walning light (green). lell lurn light. 

1 Walnmg light (orangel indiu!ing gearbo~ 1II neu­
Iral. lights up wtoen gearbol is in neutral. 

• Warning light (.ed) indicatong current delivery 
Irom generato •. Should IJO ou t as soon as the engine 
reaches a c .. rte in number 01 revoluHon • . 

It Warning lignt (redJ. 0,1 plenu.e gauge. Goes oul 
whan oil p.essura Is , ullieianl lor normal engine I .... 
bticatlon. II not. 11'1" means oil pressu.e Is incorrect 
In such case tha engine should be immedlalel~ IIOP­
ped and the cluse 10. the laull looked lor. 

10 W,I.ning lighl ( red ) ,ndicating incolfect lluid 
level In Ine Itoot and rear b.ake reservoir. When this 
lighl is on, top up the fluid level Ind check the bre­
king eilcu,l 10' leakages. 

11 Warning tight (blue). h igh- beam on. 

12 Warning ligh t (gleen). perking lights 00. 

n Warning light (green). right lurn s'gnill. 

14 Sw,teh. nght .nd lelt lea' emergency lIashoe". 

15 S~omelel zero .esel. 

5.4 LIGHT SWITCHES (119. 13) 

Ale loc"to.;d on the lell ·handle-bel. 

Swi tch d,. 

• Posi t...,,, :':) . .. pai kill9 tights. 

• Position _I · - Iwo-tight lamp -ON-. 

• Posit,on .2. - lights all. 

Switch _8 . 

With switch · A· In pOlltlon _h: 
• Position ·4. _ low beam. 

• Position .5. ~ high beam. 

5.5 HORN. TURN LIGHTS, AN FLASHING 
U GHTS BUTTONS (Iig. 13) 

Ale located on the lelt handlebar. 

Bullon wC. 

• 5 (hCHn Dullon). 

• 6 (liasn) Ilashing ~ght Dutton. 

• 7 lett turn signals conltol. 

• 8 ' Ight tU l n signals con \rol. " 
23 
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5.6 ENGINE STARTING AND EMERGENCY STOP 
a UTTON (fig. 14) 

Right, on Ihe handlebar . Wilt> Ignllion key in position 
.A., the engine Is ready to be '!tarled . 

To start the engine proceed as follows: 

• Ensure !wi,eh . 8 . is in position . 1., 

• Pull clutch lever fully . 

., On a cold engine, set easy sl,'IIter lever On .A. 
(fiO· 20) 

., Push 5ta,t buttoo . A·, 

To Stop the engine (in cese 01 an emergency). move 
switch .B· In position .2_. 
Aller stopping the .. ngine. 1u,n the igni tiOn key anti­
clockwise unlil mark . OFF. Is in line with the panel 
mark, and withdraw the key. 

5.1 EASY STARTER LEVER (tig . 20 and 2011) 

The canUel level fo, starUng II cold engine is located 
on the L/H side of the vehieie. 

· a . Slam"'g position. 

-C- Riding PQs;tion. 

5.8 THROTTLE CO NTROL GRIP I· E· fig . 14) 

RighI. On tile handleDa, Th,Ol1le is opened by Iv.olng 
low",d~ tl')" fIde' "0<;' Vlceve'sa. 

S.t CLUTCH CONTROL LEVER 

It is on the ~U hanOleba. aod should be ""ed OnlY 
10. starUng and gea~I OIlt1ng. 

5.10 RIGHT FRONT BRAKE CONTROL LEVER 
(-f' . rig. 14) 

RighI. on the ha7dleba •. It COl\trolS the I.onl righl 
masler <:yflode •. 

5.11 TWIN BRAKE CONTROL, FRANT lEFT AND 
REAR (- A- lig. 15) 

The cont.ol pedal is localed 00 lhe R/ H side of Ihe 
mOlorcy<:\e and is link <:"ooe<:Ied to the masle. cy­
linde. (tuel reseNoir) . 11 operates both 1'0'11 len and 
.ear brakes al me s.ame time. 

5.12 GEARSHIFT PEDAL (fo g. 16 and 16f l ) 

It is <:eo l,ally lo<:ated ()(I the LlH side 0 1 the machine. 

• 1st gear .. pedal dOwnwardS. 

iii 20d. 3'd, 41h, aod lOP gear .. pedal upwa.ds. 



Betore changing gear, II is necessary 10' the clutch 
leve, to be pulled fulty in. 

5.13 FUEL FILLER CAP (tig. 17) 

To li ll lip Ihe liller cap cover . turn cover ~ey .A~ 
eounterelockwiH when Ihe cap can be removed. 

5.14 FUEL LEVEL V 1000 G5 (_A_ In tig. 18) 

A panel Indicator (_ 11. in fig. to) COOl1ecied 10 a 50-
IenOfd (A) on the right side 01 the tank ind le,tes when 
the tuel level il in reHrve. 

5..5 FUEL T AP V 1000 G5 (.B. in IIg. 18) 

II II located on the rear rignt side 01 the tank. It has 
3 POsitionl : 

-ON- .. Open. arrow upwards. 

-R~5 . .. Reserve. arrow downwards . 

• OFF . .. Closed. arrow hor izontal. 

5.11 FUEL TAP 1000 SP (I ig 19) 

5.17 ELECTAOv AL v e V 1000 G5 (_A _ In lig. 2O) 

It totted on the lett hand side under Ihe luel tank and 
feedl the carburettors_ Starts operating when ignl­
ion key (fig . • f) Is In position .A •. 

5.11 TE RMINAL BLOCK WITH FUSES (Iig. 21) 

It Is located on the AI M side 01 the motorcycle. To 
accede to ,to it is necessary to remove the right side 
cover and the block covel . 
The bo~ tits 6 fuses of 16A. 

Fu.,. V 1000 G 5 mod,1 

1('1 clHllfolled 

· 1. ra" loqn!. :'OtOs. Uaslung I.ghll. 

·2· S"' tel .. fay. warn.ng light . n •. tI,ect rova,ve. 
·3~ Warntng IIghlS lO il _ Gen _ iJraka _ Fuel· Head. 
I.mo/ • low "Irn.1 ., igh beam .mo tiS warn"'g I.ght 

.4. "'ar~'ng lights - paner ,ights _ warn,ng light . L_. 

" 

" 
I 
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Oul of key control 

.5. AddItIonal courtesy I.ght 
-6" Tu,n signals and Ihe" indIcator bulbs 

.1. Sla rier relay· Slap cutout , 

·2· Flasr.ing lIght $Oleno<(I . homs 
·3· WarnIng l'ghtS neul,at, generator 0,1 press,",,' 
brake fl u.(I . parkIng. low and ~Igh be~ 'I1 1r0ll' ~'''P 
cutout. par~,"g liglhs. pan(ll lightS, hIgh be.:!", 

. 4 · Pa,k,ng I1gIlIS, par k,ng IIgnl InlfI C~to' p.ln~1 
lignl5 

-s- Turn sign~1 and the" ,ndlcalors. 

Clock 

5.19 STEERING LOCK j- A- in IIg. 221 

To lock and unlock the steelIng pfoceed ~s l"Ii~""$ 

Locking 

• Tu,n Ihe nandleb~r tully 10 tile "gol 

• Inser\ the key'" the lock set HI." ,\ cour>'('" '1,'._,. 
wise. and push ,I ,n tully Then ,ele<lM' ·r ~;"': "" .. 
i! out. 

Unlocking 

• Insert the key ,nlo In .. l<>ek sel, luln It '"u,,"'h-, 
r_loc kw;~'l. release It 3"d lake il vul 

5.20 i;!>.C STANO - V 1000 GS IS<*! Hg 231 

~ . 
Tila mOlo.cyele IS equipped Wllh !l Side sland In "" 
used 10. shUl l SlOPS o"'y. 
For lon!<~' SIOr-S. ,I is always adVisab le III ~,., "p tlw 
byke on the een'<!" Siand When Inc Side SIC,,,rl .. ~ or. 
Ine parking poSLlion (a ll oull a spee,;,1 <lev",.' "lib 
oft Ihe eurrenl Irom Ine 'gn,l,on CO' I ~ 

When m~rk · A .. on sw,leh _ \ . '5 ,,' Ion", ",.,,, ",' 
mark nn Ihe rev -counler panel Ihe warn ing " Ilh' . 
in fig 10) on Ihe I¥nel warns Ih~1 Ihe sloe Sla",' " " 
10 be raised belol e Slarhllp the engine or ,"S'' Ii "' " 
nOt fI,e 

5.21 SlOE STANO - 1000 SP II'!; 24 ' 

To be used only lor shOrl SIOIlS. Smce Ihe Mane ,~ 
aUlomal,cally relraCllble . II IS reeornmend!t<l 10 a ' 
ways sel up Ihe mach",e on tho centre stano to' 
g,eate'siabill ty. 

5.22 STEERING DAMPER _ 1000 SP (I'g 2S) 

It is IjUed between lhe hame and Slee,ing yoke on 
Ihe "ghl hand Side. To Mrden 0' loosen Ihe stee' 
,ing' se,ew ,n or oul nut " A _. 



" 

" 

" 
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II MAINTENANCE OPERATIONS ANO 
ADJUSTMENTS 

6.1 ADJUSTING THE CLUTCH LEVER PLAY /tig. 26) 

If the handlebar play at Ihe handlebar lever IS more 
Of less than 3·4 mm (ab1. '/0 . operate On the thumb 
SCrew 10 obtain the COrreCt p lay. This adjustment Can 
also be made by slackening locknuts .C_ and ope­
rating on cable adjuster . 6 · on Ihe right sIde 01 Ihe 
gealbo~ , 

6.2 ADJUSTING THE RIGHT FRONT 8RAKE LEVER 
(Ii9_ 27) 

Proceed as tollows: 

• Fit a fee Ie. 9auge _A. between Boate, in maSler 
cylinder and the cont rol I"ve. end. Then turn thumb 
sCrew . B_to obtaIn the COfreCI play (0.05.(1 15mm '" 
0019-.0059''). 

, 
6.3 ADJUSTING THE FRONT LEFT AND REAR 
BRAKE PEOAL (tig 26 and 2a / l) 

Check th'" Iloaler-leve. end play (G) as ,,,!tows : 
Fit a leeler gauge between master c~ l inder lIoaler 
;;.rId Ihe operating leve, end and acl on IIccllnlnc 
screw ·A •. CorreCI play is 0.05-0.15 mm (.0019- 0059") . 

6.4 ADJUSTING THE REAR S,!SPENSION (Iig. 29) 

" 
The ~qe-mal ~nhnQ.S 01 lhl-fea, suspens;oos C~ ·. b<> 
adjusJ.eq1<ri· i><l;r(jc~ by means of · • ..,6 ' .C:-. .A_. 
In case 01 laully d.",.,..er .1;.>era' ;<')n . h::vc them Cht· 
eked by our dealers. 

Do not lo'ge t th" Ih" Iwo springs ha~e to be adl'" 
, tet:l 10 the same pOsition 10 elllu,e Oood we hicl. 
s labilil~·. 

6.5 AOJUSTINd THE STEERING (tig 30 and 30/ 1) 

For safe flding Ihe stee,;ng has 10 be adjusted lie 

that Ihe handlebar can move Ireely wi thout any ploy 

• Loosen steenng head boll .A_. 

• Undo steering head nut - 6-. 

• Screw adjuSlmg nul -C- in or oul un til Ihe cor· 
reel play is ODlalned. 

AHer adjust ing. ,e· tighten nut _6 _ and lOP sleering 
head bOil _A. 

6.6 ADJUSTING THE THROTTLE TWIST GRIP 
(_D_ and -C. in lig. 14) 

To adjust Ihe g"p travel. screw in or out adjuster 
_D·. 
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TO ad jus t the grip retum, screw in or out adjuster 
~C_. 

6.1 ADJUSTING THE WHEel SPOKES _ II 1000 G 5 

Ensure that all spokes are property tensioned and 
thai Ihe wheet rim is quite true. 
PrOCeed as loliows: 

• Turn the wheel alld us ing a locator, check it the 
wheel is ollsel. II necessary tighten Or loosen the 
right o. tell spokes !iii the wheet turns withoul an1 
wotltlling. Tllis check Should tie dan(! after the first 
500 km (300 miles) and IMn every 1500 km (goo 
miles). 

6.8 ADJUSTING THE HEADLIGHT BEAM -
IIloooG5 (tig . 31) 

For safe riding and in order not to dislurtl crossing 
ride~. the headligll\ tleam Ilas always to tie set at 
Carr eel height. 

Hor izontal setting is adjusted tly undoing screw ~A . 

while vertical satting is adjusled Ihrough screw _C _ 

and moving !luj h!!adlight up or down until the cor­
reel height is otltained, The cenler 01 the Iligh !>eam 
mU,sl nOI tie hig~,er Ihan 0.870 meters (34"') measured 
at ~9,e Itl meters distance with motorcycle ott the 
stand ano Ihe rider on the saddle. 

8.& .~DJUSTING .. THE HEADLIGHT nF.M.~ · 1:1')0 sr 
(/ig.3il • :':':':";~ " ~ "~!;;: ~,., 

. '-, .' .. :,';:. ~:. ~ .. 
Fo~ aa!e .fi~!,9~. i~, orll,t!(.~~ \0 trouble crossing 
riden. ,ll)e head'I\f!i"t;~f>slIl!d!irT~ay~tle sci al corre<' 

'~ighb , :'.r::~t~.· . ;~h~~-:;-:···- " '~ _ . 
HQrizonlal setl in~.:is . adj.us1ed tly screw .0,. _,,,r,',<! 
vllr1:cal seUing .~~diusled tly aCllr>g on II>1l scrllW 
which ~ecures ther .headhghl 10 Ihe fork covers until 
Ihe correct ht:rght is Obtained 
rhe center or lhe high beam must no t bll higher than 
0.87$ meters (34.4") measure at 3 meter (9.8 II) di. 
stance with the machine orr Ihe stand and the rider 
on 1he saddle. 

, ... 
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6.10 ROCKER CLEARANCE (fig . 33) 

Aller 1M lirst 500·1000 ~m (3-600 m!!<'!s) and lal'3 ' On 
every 3000 km (ab!. 2000 miles) or any time valve r.pe ­
ratoon is too nOISy, CI'leCk the rocke, clearance. 
Do tlli s adjustment On a cold engine with piston al 
TOC al the end or Ihe compression stroke (va lves 
fully closed) . 
Ailer removing the rocker cover . ope.ale as 101i0ws: 

• Unscrew nUl . A., 

• Screw in or out adjuster screw · B- unlll the fOllo­
wing clearance is obla ined : 

0.22 mm (.0085") for both the inlet and exhaust valve. 

Do Ihis Operal lO" using feeler gauge · C- , 

II the clearance 05 too mUCh. the re will be noisy valve 
operation, if 100 liltle. the valves do not close fully 
caUSing inconveniences sueI'! as; 

• 
• 
• 

Loss 01 compression. 

Overheating 01 engine. 

Burning 01 valves. 

6.11 ADJUSTING THE ODUBL,E CONTACT 
BREAKER (lig. 30') 

Righi cy linde! : 'ed uble, 

RDlate the camshafl ' i ll Ihe POinlS a'e ,n lhe" fully 
Dpen pDSition. 
Allhis siage, inlroduce Ine I.Ilade Of lee Ie' gauge _A· 
be,...een the pDinlS checking Ihat the open ing is 
~ ",'reCI I.e. 0.37.() 43mm (.014-.016-,. 
In case Illis distance is not as p,esctibed, slaCken 
screw~ . C. and . 0. and move the fi xed po,nl plale 
-E- acting on groove . F. , 10 the "ght o. lell l,lI the 
cOrrect diSlance is Dbta ined. .:. 

... 
Lell cylinder (g.een ca:Jle) 

Procee~ U fDr Ihe rigl>t cylinder except that ,I it is 
necessa.y 1(. adjust tht poin!s dislance, sCrews . G· 
and . H . a.e tD l.Ie 10DSened, moving Ihe fixed con­
laet plaia . L_ in 9roove ·M. unli1 Ihe eOffecl di­
stance is oblained. 

I 
6.12 MAINTENANCE (fig. 34) 

Eve .... 3000 km (1800 m iles). Ihe cam felt plale should 
be lightly moistened with a few drops of a ll. 

Inspeelion 

Proceed as IDIIDW5: 

• RemDve Ihe conlaet breaker cover aUer undDing 
its securing screws. 

• II contacts · A_ and · 8 _ are dirty or greasy. clean 
lnem wilh a pelrol mDistened tag II III any way da· 
maged. 'eplaee them. 

• Check poin ts gap of breaker . 110 . \ flght cylinder 
red cable ) and brea~et - 6 . (11.'11 cylinder · green ca' 
ble) wh,ch should be 0.37 -043 mm 1.014- 016") 



6.13 CLEANING THE WINDSHIELO 

Any type soap. cleansing. agen!. po lisn or polish ing 
wax normally used 10 clean plaslic Or glass materials 
can be utill~ed . 

However. lhe following precautions should tle taken: 

• Never wash Or clean the w;ndshield when the 
external lemperature is very high Of altar exposure 
10 Iha Sun. 

• Under no circumstances. sol vents. Iyes. Or similar 
prOducts should be used. 

• 00 nOI use liquIdS conlalning abrasive m'lleriaiS. 
pumice powder. emery paper. scrapers or $uchli~e. 

• BefOre polishing ensure that a ll dust and impur i­
ties are remoV<!d . 

• Ught scratches can be smoolhed OUI with ligh l 
polish. 

• fresh paint 01 sealing compounds. when sllll wet. 
can easi ly be removed by lightly rubbing 011 with iso· 
propyli<:; alCOhol . soluble mineral Oil. bulyl or cello· 
solva (Nevar usa melnylic IIlcohol). 

• Use a solt sponge Or clOlh. chamois leather or 
COtlOnwool. rubbing lightly. 

• Never use paper 10wels. synlhelic libar clolhes 
w~i<:;h may scralch tha windshield surlaca. 

Vigorous rubbing or SOlvents ... ,11 n01 remove deep 
scratChes or nicks. 

31 



II LUBRrCA~ION AND MAINTENANCE CHART 

Monltlly (0' every 3000 km - . bl. 2000 mIle') 

CI!eC~ Ine elecl.olyle lelfel in Ihe baltery. 

Enry 500 km (30() mllu ) 

Check Ihe. oil level ,n Ihe c.ankcase. 

An ... Ine first son· l0G0 km (300-600 milK) 

Replace Ihe oil in Ihe crankcase. 
Replace Ihe oil ca.l ridga. 
Chec~ tighlness of alf 'luIS a nd bolla. 
cnec' .oeke. clea.an<;a. 
Chec~ lignlne,>,> of all wheel spokes and l,ue'l9ss of 
Ihe roms (Only for Vl000 G5) 

E"ery lSOOkm. ( .. bl.900 mile' ) 

Ched Inal a ll wheen SpOkeS a.e light and lhe wheels 
t.ue ':)1"01,/ 10. m"del 1000 G5) 

E" • • y 3000 km (2000 ml1u ) 

Repiac" lI,e oil ;n Ine sump. 
Check le.el at oil on tne gear bot.. 
Chec' :evel at oil io Ihe .ea. dfive box. 
Check roc " e. clea.ance . 

. , 

Eyery 5000-6000 km (3000-4000 mile. ) 

Check flu id le"el In the ,ese.vol. (mas\e, cylinder) 
Jor Ihe .ighl 1'001 brake. Ao incorrec t fluid le'IIal io 
the ,eseIYOor 10' Ihe lell 1'0'11 b.ake and .ea. b.~ke 
;s indicated by a wa.ning light (led) On lhe inst,u_ 
me'll panel. 

Every 10000 km (6000 mil ... ) 

Clean Ihe luel la'l l< . tiiter • . and luel pipes. 
Replace Ihe oi l In the ge..,box. 
Replaca Ina oil In Iha raar drive box. 
Clean and grease all battery connections 
Replace Ihe ai' 1,l ler. 

hery 15000km (9000 mltas, 

Replace Ihe liuid io Ihe braking ci,cults. 
Replace tha Oil tilla. ca'tridge ana cleao Ina wi,. 
gauze liltel. 

Every 20000 km (12000 miles) 

Check condition 01 Ina Wheel bea.ings. 
Cneck il tile steering be.ar;r'"iis lire . utlicienUy graa· 
sed .. ra jo good condition . 
Replace Ihe oil in the lo,k legs. 
Clean Sla ' te' mota, aod generator commutators using 
a clean ' .... lighlly rnoiSI~ne<! w,lh pel ' OI. 



II TORQUE WRENCH SETTINGS 

OUC"'PTOON 

Bolts aod sluds. cylioder head-cylioder 10 CraOKCaSe . 

Spark pl..gs 

Cap scrljw. oil miSI recovery piP4' (die. 12 ~ 1.5 mm ".47 ~ .059") 

Sel! lockiog nut. coo·rod caps securiog bolts . 

BOil. roc ~er pio securi ng . 

Bon. Ifywheel to crankshaft 

Nut. gear to camshatl . 

Screws. Imake pipe 

Cap $clew. oil delivery p iP4' 10 cylioder head (8 ~ 1.25" .31 ~ .059") . 

NUl. I'Onl an(l rear eog ine securing sludS to frame 

NUl. layshaft securlog 

011 filler plug. 00 gearbox aod rear dfi~e box 

Ofllevel and draio pl..gs. gea.bex and rear d,;'te box . 

Salely nUl. laysha!l 

. .Nul . .bear ing I~""':el pinion .. ". . co .. 
Screw. crown wheel to hollow spindle 

BOlls , credle 10 frame sm:urlng 

NUl. cradle 10 Irame securing screws . 

Cap outs, sw ing arm spindle . 

Nu", dr ive box to swiog erm 

Top plugs, fronl IOfk 

NUl. frool and rea r wheel spiodle 

Bush. sle9riog lock 

Screws and nuls, dia. 6 mm (.23") 

Screws aod nuls, dia. 8 mm (.3 1 ~) 

Screws aod nuls, dia. 10 mm (.39') 

I 

SEn'NO 

2·3 kgm (14·21 " Ib$) 

4 kgm (29 11 Ibs) 

4.6-4,8 kgm (33·34 It Ibs) 

0.6-0.8 kgm (4.2·4.5 fi llbs) 

4.2 kgm (30 ft"lbs) 

15 kgm (108 !l i lbs) 

2 kgm (14 " Ibs) 

1.5-1."1 kgm (10 .5-12 II Ibs) 

8 kgm (57 " ;bs) 

1&18 kgm (11 5-130 ft llb$) 

3 kgm (21 fl f lbs) 

Vi kgm (18 !!l lbs) 

7-8 " gm (50·57 tl/ lbs) 

1~-20 \gm (~3().I(' ~' It ll~ ~ 

4·4.2 kgm (;>:)-3,') rHb~1 

8 kgm (57 tl i lbs) 

8 kgm (57 " " bs) 

8 kgm (57 It / lb$) 

3.5 kgm (25 Itllbs) 

12_15 kgm (B7-108 ft ltbs) 

14-15 kgm (100-106 ftltbll) 

17_1B kgm (122_130 ft ltbs) 

O.B-12 kgm 14.5-8 It/ lbs) 

2.5-3 kgm (18·21 II/ lbIIl 

4.5-5 kgm (33-37 f1 llbsl 



III SPECIAL TOOLS FOR REPAIR SHOPS 
(lig.35) 
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pAR,.,. 

16912450 

19927400 

17947560 

1491- Go: 00 

18926500 

14926500 

'8926600 

14926600 

18926700 

14926700 

2690 7800 

10907200 

14927000 

12904700 

12906900 

1.927100 

14927200 

12913600 

14926900 

14927300 

1291 lBOl 

14906600 

Engine SUp~Oft. 

Timing PlaIa; 

Arro w. indo. lor liming check. 

Too!. Hoaler'remo~allrom ... ,,~Ie, ~1, ':;~ l!r_ 

Tool, lip se~' mounting on RI H trOn! l)rake mas.,,. cyhnde' Hoater 

Too!. "P $eal mouoling on L.'H Irani and rear brak" maSle. cylinder lIo"'c' 

TOOl, Imoidai s .. ~1 assombly on I loale r 01 maS1<H cyhnde. lor ,jghllrOnl b.,.,.e 

TOOl. 10.01d81 seal assembly on floater of rea. and lell 'ronl bral<e m~sle, 
cylinder. 

TOOl, clamp r ing assemblmg, on A ' H b.ake mare. cylinOO, 

Tool, clamp ring aSSilmbling on Irani L H and rear maSler Cylonder. 

Puller, pislon pin. 

Tool. valve dismanlling and assembling, 

Spanne,. adjusting nul and twin conlaci brea~e' dismantling. 

PuUer, lal'(Or bearing races. swing arm. 

PUller. lape' bearing races. rear drive bo~, 

Tool. seal mounting on lIange. drive side. 

Tool. 'etainer assembling on liming cover , 

Tool. flange removal. drive side. 

Template. conlrol 01 parallelrsm and ca,bureior lIoaler level. 

TOOl . hold1a51. camshaft gear. 

Tool, holdlast , lIywheel and slarler ring gear. 

Pin. generalor rOlor removal. 
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17949160 

12912000 

17949660 

1794 8260 

17948360 

12906500 

12905900 

179411460 

11945360 

1194 5Hill 

11945260 

1290 1100 

14905400 

14912800 

14912600 

14 92&500 

'4913100 

17945060 

179019200 

14901000 

'4928900 

'4929100 

I. 92.88 00 

,"". 
14929000 

' 4929400 

' 4929500 

'4928600 

'4929300 

'4928700 

,.929600 

17945160 

18921650 

18921250 

1794 68 60 

19927100 

00010000 

00010200 

00010400 

Tool. oil PI'9II1UI' .elie! valve and solenoid conl' ol. 

Too •. flange "semb'y. d, ive side, c /w seal on cf.nkah.l1. 

HUb. ' ;mlng plat • . 

Stand. COrnf/I,,'0 ' . 

Pulle', Inne. raCe 01 .olter beafing on hOllOW spind le In drive box. 

Tool. clutch aaaembly . 

Tool, cMch Ih,n stripping. 

Tool . Plu,ing fOItIl. bearing inner rae. on hOllow spindle In rear drive box. 

Punch. P'essillll In beariog on right arm or swing to.k. 

Tool, pressing in bea,ing' inner race on OO1aln shaU and clutCh shalt 

Punch, pressing bearing outer ,,,,ces On swino .,m. 

TOOl . hoIdl asl . laysh",l!' 

Tool. layshalt secu,ing nul. 

Tool, cllllCh inne, body !Ixlng. 

Hoo ~ w,ench, Ioc~ f lng lor clutch inne, body 10 shalt 

Tool, rem!Wal 01 t lulcl> snail bearing IllIler race. 

Pulle" rolle. bell , lng 10f mainshalt I" box and clutch sh,,1t on COVi!r. 

Puller, outer ,ace 01 ,oller bea,ing. 

Puller. clutch shall bearing in boll and laysnaJi on cover. 

Pvl ler, !TIIIln sh.1t ban bearing on cover, 

Punc ... pressIng crUicn s1 ... 1t bea,;ng in bo~ and layshalt bearing ill CO\Ier. 

Punc ... lor rressl"!;' in oute, riOce (>\ leysh.JI folier bea,ing in box_ 

~Cl>, 10r . ."reiSil>g In malns!>a!. roller bearing In box .nd clulCh shalt bea­
flng In CO'Jel , . ,,'" 
PunCh, ,JIl' press,ng in main sMail hall bearing In cove •. 

Punch. 10' prolssln\< in clutch SMail Hal in g' ... box. 

PunCh. lor presslflg in mainshalt seal In cover. 

TOOl, lor pr8lsing in IMe, bearing race on layshah . 

Tool, lor lOcat ll>g s."~er lo,ks on sliding muffs. 

Tool, prneleclor .ctu"'tion. 

Support. gearOO • . 

Punc~ . pressing in outer .",ees Of bearing III ha:lSing. 

W.ench. 'cam$hall gear Hcuring nut and engIne sp.rw;Ket r ing nul. 

Pulier cardan join t bearings on ,Ighl a.m 01 swing to.~. 

PunCh, OU ler bearing race and seal In rear drive DOX. 

Tool . sc.1 mOUI'IUng on Uange d.ive SIde. 

SPECIAL PRODUCTS 

Tellon, relllnlng t.pe lor threadings. 

o.,vcon _F_, compound lor biOWhOI" In c,.n~case_ gearboll, l eal dri¥e 1;>0., 
and cove.s 

Loc ti" -601 - 10' be",,,ng. nuts. and bol ... 

os 



REMe)VING THE ENGINE·GEARBOX UNIT FROM FRAME 

10.1 

When dismantliog be aure \0 keep lit' the various 
compOnent groups W\I(I apart I,om aach other (cy­
linder Darr,,!, CO'HOds·piston 01 Ri H sid" hom Ihose 
01 L I H side) _ This will make !he re_aSSt!mbly ope­
.aHoM much euier lind avoid poss ible misplace­
ments. 

10.2 REMOVAL 

Proceed.., tollows: 

Lif, up the saddle and remove 1001 box. 

2: O1sconnect posil,,,,, and negAHve cables " om ltia 
baltery. remO"" retaioing straps. and withdraw the 
baUery 'rom ils housing. 

3 Cia,,, fuel laps. slip arT plpin;s 110m taps. unhOOk 
retaining SlraP5, and remove the fuel tank. 

4 UndO the SCrewS and remove !lena.ator co ....... 
disconnecting all leads. 

5 UndO the " ... ls and remOVe the ed'8usl pip" reo 
taning Chps to the cyl,nder llead. 

6 Slackeo the front comb\f5tion c"amba •• a~ai"ing 

clips :0 Iha a~haust pipes. undo thfl muft\o, .alaini"!l 
sc.ews 10 Iha 'rame. and tak .. away the complele 
exhausl assembly (pipas. combusHol'I chamber. and 
muftte's) . 
1 Fa, modal 1000 SP. ,emOve b"'~. cowls alter :on· 

_ dOil'lg th,w secunng .crews. 

a Sat up suppon part n 1891 24 SO (I .in tog. 35) ana 
lignlly tansloo Ihe sld81l : 

36 

9 Di$Connact all lhe angina-gearIl0x· rramll connec· 
tions: 

.. Unhoo~ the speado cable !rom the drive on the 
gearbOx cover . 
" Unsc'ew Iha ,,,v·count,,r cable "am Its driva 00 
tha tim i"\! covar 
" Undo tl'!(! SCrew securing tha inlaka pipes 10 Ihe 
cytinder headS (10' modal V100(l G5, undo also the 
SCr ..... ,(!(luring thlt rockar cover, and taka out tha 
sta,tar conlroi device) . 

.. Slip all the spark plugs caps. 

" Undo nut and pin, removing Ih" gaarshi!!. pedal 
. tays and tha b,aka pedal. 
" Undo Ih& 4 bolts ratainin\! the bal1ery bracket 10 
Iha gaa,bo~. 

• Remove the rea' wheet (see para, 23.3). 
UndO tha nulS and lilt oul the rear suspenSions 

tram tha swing a,m. 

• Undo Ihe nulS and Ihe swing arm secu,ing pins 
10 the I rama. 
• Ult oul Ihe swing arm comp)"le wilh cardan joht 
and ,aar driva box. 

• UndO lila "ulS and remove tha studs secudng tna 
complete engine-gea'~~x assembly to the cradle. 
• Lin up the ,ear eod and lake off the I,ame com­
plete wiltl front Imk and wheat 
• Aller removing Ihe frame assembly. remove the 
cradle arms Irom the engine-!fearbox unit by undoing 
their retaining scraws. 

• Wash down the engine·gearbox assembly using 
a brittle brush and kerosene. Dry oll,wllh compressed 
.Ii, . 
.. Separate Ihe engIne f,om ll'le gearbox. 



III STRIPPING THE ENGINE 

Op.rate aa tollows: 

• Drain 1IIe oil sump. 

• Undo the screws secu. ing the Iwln b.eake. IUY 
to the crankcase. Using speclll wrench N. 14 92 70 00 
(13 in IIg. 36) . 
Tlke out contac t b.ealce, asay. together with 'eta lne. 
plate. 
• To diamanUe the cluc th assembly Irom Ihe Ilywhel 
proceed a5 lollows: 
• Fit the c lutch hub 1001 !XI.t N. 129t 1801 (21 in 
lig. 37) to p,event the hub t.om turning. 
• Fit 1001 N. t2 90 65 00 (28 in lig. 37) lor center ing 
the plates on the c.ankshalt. 

• UsIng w.ench .A~. undo lhe hub securing sc.ews 
10 the lIywheel. 
• Undo Ihe 3 stator retaining screws. 
• Undo Ihe screw securing the slator to the crank· 
shaft 

• Introduce pin 1490 66 00 (22 In tig . 38) In the shatt 
drilling. 

• Screw In the bolt till the '010' comel aw~ y and 
remove this looelhfo. wilh Ihe sla tor. 
• Undo the retaining screws and remove liming 
cover. 

• Undo the sCrews and remOV"e rocker eov-ers. 
• Sting the piston 01 one cylinde. 10 TDC (valve 
closed), after .emo"';ng the spark plU'IiJ, ",ndo both 

37 
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rocker pin securing SCrews and lake Ihese 01,11 w ittl 
Ihei, washer and spring. Remove push rods . 
Proceed likewise for the Olner cylinder. 

• Fit flywheel holding 1001 part N.1291 1601121 "' 
' ig. 4\) On Ihe c rankcase sl~ds 

• Undo Ihe oil pump gear rela in lng nUl (see tig_ 39). 
• Undu the engine sprockel lockIng ring (after Hal­
i(!ning the lockplale flaps) using ..... eoc" 1692 76 50 
(54 in rig. 3911). 

• Undo liming gear relaining nut using w,ench 
1892 7650 (54 in lig 40), 

• From the crankshalt, 1Iming and oil pump shalt. 
the complete timing assembly complete "",Ih gears 
and chain. 

• Remov(! the Chain lensiooer by undoing ils 2 re­
tain ing sc '<jws. 
• AUe, undoing Ihe 4 retain ing nuts , cap and both 
studs .emove : rocker supporls, cylinder head. ga­
skets, and cylinder barrels. 

• USing holdfast tool N. 12911801 (21,n f'9 . 41) lil­
ted On Ihe crankcas.;, stods. undo lhe flywheel ,etai· 
nlng bolts to the crankshall . Remove the tool and the 
Tlywheel. 
• Using p in·pOinted plie,s N. 2690 78 00 (11 in tig. 
42). <'xtr" c! the piston pins anb 'emove the pi~ton5 
• Remove oit sump . C. trom the c,ank~ 5e. r"mo· 
Vol oil IiIte,;ng ca'tridge . A •. wire pauze lilte ' _0 • . 
sUe. stra ightening the tab wa5 ~,e, . Screw oul oi' 
relief valve .E. (fig . 5). 

• Undo the connecUn~ rod cap nulS and ta~e tl\(! 
caps (Irom th" bottom). the con-rOdS (trom lhe top) 

• Remolle th" tappets from Ineir housings in Ihe 
r,snkrase. 

• Undo ,etain;ng sc,ews. remOve flange. and with. 
draw lhe c"'m~halt 

• Undo the sq<lws and using 1001 part N t2 91 3600 
(18 ,n fig.4:l!. ,emove tlle ·d,ive sir:" II,nge from the 
cr>· ~r"'~e. 

• Draw (lut the e,anhhatt from the drive side 
• Undo the St;rews and Irom the c'ankcase ,emove 
Ihe tim ing side flange 

• Remove Ihe oil pressure solenoid. 
• Loosen Ihe cl ip screws. and remove bolh fLIbber 
tubes. 
• Remove the oil breather valve I,om lhe tube and 
'emove the tu¥ w ith washer from the cran~case. 

• Undo the hollow screw. the clip 'elaining 5eHtW. 
and withdraw Il'Ie tubing 
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08.000+8.002 m ... 
1.3149+.31:;7'") 

1 
'" 7.\187 + 7.972 mm N 

(.31013 + 3137.' • 
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III OVERHAULING AND CHECKING 
OPERATIONS 

12.1 ROCk ER COVERS 

Ensure lhe union (aces a'e nol scored Or nicked In 
such a way as 10 Impair t ighlness. Replace cover 
as necI,Issary. 

12.2 STRIPPING OF CYUNDER HEADS 

• Fil 1(101 1090 7200 (12 j" fi9_ 46) on Ihe lap collar 
and in the centll' of Ihe valve head. 

• Screw in Ihe SIlrlng compressor tool screw l ill 
the spling Is compressed (do this mod<!ralely so as 
not \0 deform the toolj. lightly lap Ihe 1001 on lap 
10 break away Ihe COllets lrom Ihe lap collar. 

• Now screw in !he \001 until Ihe collets can be 
drawn out. 
Remove the tool 

At this s'alia, Ihe lollowino can De dre wn "ut: top 
collar, Inner spring. outer spring, bonon collar, 
~hims (il any) , and th .. "alve IIsell from \l'Ie InSlae. 

12.3 C YUNDER HEADS 

Inspect thaI , 

• No COOling tins are broken. 

• The rocker covers laces are not niCke<;l or scored 
·so as 10 impair lighlness. 
Tbis done. pro_ce~ ~~ J~~ . 
• ~move all c a, boJl depasiJ\ usi~g ~ bluJlI scra­
par aJld a metal brush. 

I 

(6 7.1l8O + 7.965 mm 
pl40 ..,. .31~") 

e 14 1)6.1 + 14.075 mm 
I 5536 .;. 55-40·') 

.-/' .'-. 

45'3~ J 45' 30" 5· 
.(1 J 

-- '~ 41.COO + 40. 600 mm '-' 36.ooo"," 35.800mm 
(1,8141 ~ 1 6062 ") IUI73 +14093"1 



• CIlKk il tile va"'e stem·guide tolerance ;s shll WI' 
tllln the specl lied limi ts (Seft tab le .Valve·guid .. cou· 
piing dala_). 

• Clleck" til .. sealS a,e btI,nt 0\11 or da .... ged in 
'>1.1<:1'1 a way as to prevent tightness 
Fo, v. tve guide rep1acemem and grinding in 01 va"''' 
sel tS. see para. 12.4 and 125. 

12.4 VALV E GUIDES 

The v,'ve guides are best remoll8d f'om Iha head 
, by the aid 01 a punch, The gui(kts have to be repla· 
ced when Ihe valve stem·guide clearance cannot be 
taken up by the simple replacement of Ihe va',," 
Valve guides ate pressed In as 10Uows' 

• P,e·heat th .. cyl inder head In an oven ,t about 
&If C p40' F). lubricate the guodes. and PlesS them 
!>Ome 'S la' as po$Sibl .. by the "d ol a drift. 

• Fit Ihe , nap lings. 

• Alte r pressing in the guides. ream out the bores 
where the v'lve stem slides to the slxe Indicated in 
!1lbl •• valve-guide clea' ance,_. tig. 44 .nd drawing 
tlg. 45. 
Negative allowance between cylindllr h.ad and val · 
ve guide lIhould. be comprised 0.OO~.075 ( rol 1_ 
,(X129·). 

v ........ GUlor ,. 
, 

Inlet 
8.000-8.022 mitt 

(.3144 •. 31581": • -
~ - 1--

12.5 VALVE SEATS 

enange Ihe valll8 sealS II pilled. 
Sell ,ngle is 45"30':1:5' tor both Inlet .nd e~hauSl 
v''''e. 
Att.r r.'acmg. lor a sallsfactory gal seal. It Is 
neceuary 10 grind in the sear making Sura that n-o 
grinding p.sle whateve, remains on Ihe ... 1 .... stems 
as this w ilt c.use In a shOrt lime a ,.pplng process 
whilst the ~ngine is running. 
At the end 01 the grinding OP~lIlion . it is well to 
check If t h~ seat is perlec tly gas tight. This Is best 
done by mOl,mtlng the valvu in rhe cylinder head 
and pouring some petrol into the In tak. and exhaust 
duc ts. watch ing il any seeps thlough rhe valve seat. 

12.6 VALVES 

ctoeck if Ihe va"'~ SIems ate SCOt ed Or damaged. 
' 11-0 the guide--slem clearance Is wilhln lhe p'escri· 
bed timlt. 

Ensure Ihe valv.~ead angle is 4S'30'~ 5·. 

.. 

"~.Vl STU' CL~>.IIAHC'-
o~ 0 " ~Sst" .. . Ly 

7.li72·'_9<l7 mm 0.013--0.050 mrn 
(.319'). .3143'1 (.00051· .0019'1 , -7.965.7.9BO mm '),020-0.051 mm 
/3134·.3140") ( 0Q079' ,OO22H

) 

-
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12.7 CHECKING THE INLET ANO EXHAUST VA1.Ve 
OPENj~G (fig . 47] 

Aile, refacin;;! ihtt · .. alve soal1l, afte' assemblins Ihe 
va lve spriog, il i, well 10 ensure thai the vslve spring 
compression is in belween 35.7-:)6 mm ( 1 :405·1.417~1 

W'.,"" tully stretched Ihe spring should ~ ;; " 1lfI'· .... = 
fun 01 1·1 .75mm (.039-.068") b",lo'e the ouler ~p'i"9 
eompfes~es lully. 

12.' INSPECTING THE VALVE SPRINGS f Hg. 48) 

Ensure the sp,in'jls are noi 
ttl" " load . Sproogdelails' 

delorme<! or have losl 

'II free lenglh ' 52_S-!'i2.6 mm (2 .0&2.07"1; 

'II with valve c losed. leng th 36mm (1417") . load 
29.5"3"/. kg (abl. 65 Ibs) : 

• Open valve 27 mm /1 .06"") • Load 45.5 kg ± 3"/ . 
(100 Ibs). 

• tully compreSSed: 22.75·23.25 mm (.895·.D15') 

Inner I prinll 

• tree leng th : 45 mm 11 .77") 

• valve'closed ' 31 mm (1 Zn · load 16.7 "': 3"/. kg (37 
tbs :00 3''I.) . 

• Open valve : 22 mm ( 866") . l08d 27.4 ±3"/. (61-62 
IbsJ . 



Fully comp,essed : 19.75-20.25 mm. long (.77&. .794). 
II the springs ou e shorter than above or have a lower 
load. replace them. 

12.1 REFITTING THE VALVE SPRING ASSEMBLY 
ON THE CYLINDER HEADS 

• Insert the valve In ilS guide; 
• on Ihe valve $lem Iii ; 
• adjusting shims. if necessary; 

• bOttom collar; 
• Inne, spring; 

• ouler spring; 
e top collar ; 
• Iii 1001 1090 7200 (12 in lig. 46) 00 the tOP eolia' 
and at lhe cenler 0 1 the valve head. SCr_ in Ihe 
1001 unli l bOlh collels can ben mounled. 
Remova 1001 and p,oceed li~e wise lor the olher 
va"'a. 

12.10 ASSEMBLING THE CYLINDER BARRELS 
(lIg . 55) 

BII ' ''fa oil passage . A. in the crenkcna ill in line 
w,lh the hola in base gasket .B •. lhe ho'e 01 cylinder 
-C. wilh hole •• A. and . B_. and lhe hole o. heail 
gaskel . 0. w,th hole •• A_, . B. , .C. 
Also 00'1'1 lorgel 10 fil seals .E. 00 the short "uds 
alter l ining the cylinde, base gaskeL 

l2.1.1 REFITTING THE CYLINDER HEADS ON THE 
~t;y(jNDERS / 

~~.n· .~'i'i;I~g these (see ¥ ,:J w ~". ). enSUfe lhat 
tt-;....oubrlc .. lon hole in Ihe cylindor II lined up wilh 
Ihe 11010 In " 'e ga~~et (.rrow 8) and !he hole In Ihe 
cyllnde, head" ~ ""row .C-. fig . 49/ 1). 
Oon', fo'gel 10 tighten the sluds and I l"Ie nuts In a 
diagonal sequence fI-2-3-4-H) and 10 5&1 the t~'r­
que w,ench at 4 + 4.2 "gm (2S-30 Ilnl . also to chan­
ge all gas"'" and seals.. 

12.12 CYLINDER BARRELS 

CIMcklng • •• , 

The cylinder bo.e . l"Iould be measuted a' 3 diffe, enl 
heights. I" , ning Ihe gauge at 90·. 
The (lial gage has to be previou.ly se t to zero on Ihe 
Slip ring (see Hg. SO an(l dflwing Ilg. 51). Ensure also 
Ihat all cylinders ~nd pistons are mar.ed Wilh Ihe 
,.me lell&. /_ A_ or , S-l as .hown by the arrow in 
IIg. 5t 1 

158.(100·88.009 mm 
(3.4645-3.464tn 

GAAO,NG _. _ 

88.009·88.0115 
(3.~·3.4652V) 

HB · Cylinders must always be matcl"led w,lh pistons 
Of ,.me grading. 

" 
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CVllndll' O ' S 

2 OIS cylinders are available as spa!e pads i.e . 

• O /S 41101h mm " dia. 83.400-88.418 mm (3.4800-
3 .489") . 

• O/S 6n Olh mm '" dia. 86.6QO..83.618 mm (3.<1881' 

3.839'") . 

12.13 PISTONS (fig. 53) 

Whenever the engine is overhauled. the piston crown 
and the piston ring grooves should be cleaned 01 all 
carbon deposits belore any checking operation is 
proceeded with. 
If the clearance exceeds Ihe indicaled Iim;ls. it is 
necessary to change cylinders and pislons. 
Fo! proper engine balanCinQ. the piston should be 
ot same weight. 
Maximum p",mlnible diffo""nc" is 1.S g r (.0502 0') ' 
The selection measu,emenlS indicaled in Ihe table 
have to be la~en al 22 mm (.866··) . (See fig . 50 and 
drawing lig. 51) trom the piston base in an orihogo­
nal directiOn 10 the plslon pin axis. 
Maximum pe,missible oval izal ion, 0.055-0.065 mm 
(.0021-.0025") less than Ihe sele.cHon sizes. 

/ 

L _____________ --'Slf·, 

L-________________________________________ ~~ 



4.02+ • . 04 mm 
(.1581 + IS89H

) 

22.000+ 22.006mm 
18661+.8663") 

., 
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'I 87.9;>C + 87,929 
(:I.4814··H3.461 1"") 

'67,929 87.938 

(3.461 1"") ' 13.4621 ) 

L ___ -'-____ -" 
NB Pistoos Should always be fTI:llched wi1h cylmdel 
of same class . (_A. with . A •• • 8 _ wtlll - 8 .) 

O/ S 4/ 10 Ih rnm ( .0 1 5· ·1. ~ dia SS351-SS.333 (3 ,4783-
3.4776) . > 
O/~ . 10 •• "1'" (,023") ~ dla 
:'.4854). 

Seleclion diameter should ~ measured al 24.5 m,., 
(.964" ) [rom the piSl 00 basp aocl 00 ao 0<;la900al 
plaoe 10 the pisl0n pin axis. (S~ !' l ig. 50 and drawiog 
[ig.51). 

FltUng the PiSIO, 00 the contod 

To do Ihis. II is ne<:essary to pre-heal the piS100 
m oil in a domeSliC OIIeo al a lempe' 81ure o f about 
S()" C (14()" F l so as to lighlly expand the PIS100 hole 
10 make iolt !Xfuclioo of the pio easier . 

Coupling dOlt. 

.'SION PIS'ON P,S'OI< PI N·~IS'ON 

P'" 0'" ""I.E 0'" C, E .. n" .. CE " .. 0 NEO""VE 
."ow .. ""! 

22000 mm 22.000 mm F, om 0.006 I 00023"') , 
( .8661~··) (.88614H) cif! arance 10 a negal lve 

22.004 mm 22.006 mm allowance 010,004 mm I (.86629") (.866371 1.(0015) 

I -



12,14 PISTO N RINGS ... ND Oil SCR ... PER 

e.ch p,ston lils 3 rings (2 compression 1 top .nd 
1 cen"r stepped) and 1 011 scraper. 

The . Ings have to be Iilled in their slots with the end 
gap OUI 01 !ine with each other . 

...... mbly cl ••• lnce mUSIIfad b.tw •• n ring 
thlckn.1S and plslon groove (Sl!(! _A_ in Ilg.52) 

COmp.esslon ring and oil scrape. ; 0.030·0.062 mm 
( .0(111-.002. ~) . 

...... mbly c ..... nc. btitw • .., .nd g.p 01 rlnll 
'" tile cyIInd. r (see _8· in Ii!!. 52) 

Top compresSIon ring and stepped ring ; 0 30-0 .• 5 mm 
(.0118-.017r). 

Oil sClape,; 0.25-0.40 mm (.0098-.015" , 0.2S-D.50 
, .0098-.019) 10' scaper finll wlo Sprinll) . 

...... mbltng th. piston In th. I mall .nd (see Ilg.504) 

On asSltmbly. lne plstnn $(Ic tion marked .SeA- (seo 
arrow _"'. ) should face the exhaust poll . 

12.15 CON NECTING ROOS 

When O"e<hauling the con .... ods. ~heek tho lollowing; 

• Condition 0 / the small end bushings ...... il." 
bush-piston pin clearance: 

• weight of conrods: 

• par. llelism 0 1 axis: 

• big end bearings. 

T~ bill end bearings are 01 th in w.1I type In anll­
Irlotlon .lIoy and this does nol allow . IlY .djushTICIlI. 
II scored. WOtll. or seized they must be replaced . 

III Sl,fCh • CIIS·e. Ihe crankpill has to be r~'ound. 

aelo.e Ihls re-grilldir>g operation Is proc_ded with . 
It IS necesSilry 10 measure Ihe crallkpin. d lamele. al 
lhoe mafot wear point so as to detl.mllle the U/S 
class or Ihe bearing 10 be replaced .nd the di.mete< 
to wh ich the crallkpill has to be ground. 

see table • Thlckllesl 01 big end be,,"'gs. arld 
·crankpin di.meter • . 

ClASS _ •• 
C .... " ,', 18LEU "'AA~ ON ST["') !WHITE "'AAK ON STUll 

. 7.130 • • 7.136 .7.136 • • 7.142 

11 .8S5S··)-(1.8SSn /l .8551'·)-j l .856(Q 

Cr.llk .... f1-cOIlr>ecllllg rod .. Iecllon (see Iig. 51 
alld dWV Ilg. 58) 

Con-.ods 01 clan . A. marked .BIANCO. have to 
be malched WIth crank$hatts 01 c lass . 8. m.rked 

• 



' '' 979 -<. 25.&0 ti3-fE:lt{~:\:S~::'Jl 1.9633 :18-42"") . , 

47 130' ... .. 7 i ~2 , 
11 .8555 " 1 8559") 

L 

2J '800~ 2l.6001 

1
(9310 + 9<!O1") 

. , 

IAlter pr"ssing ill 
""wn '"am 10 
66T~8679" 

22 000 "'-22.004 I 
( 8661 d 663") I 

Thickness 01 big end beer In ... , (Ilg 58) 

i 
OR'OINA.l PRODUCTION 

Be"R INtls o~_ 

! ~'''1 

From 1 537 mm (.06051") 1-664 mm ( ,065~W) 

'0 1.543 mm (.06074") 1.670 mm (.06574") 

... 

_SIANCO_, while con.rods . A. marked . AZZURRO . 
have 10 be ma1cMd with c,ankshaHs .S· marked 
. AZZURRO. , 

Smell e~ bushing 

II when pressed in. its inner surlace should show 
Ifeces 01 deep scoring or niCks. i t should be re­
pieced. 
The dameqed bu~h .s removed by the aid 01 a sui-
tabte punch, I 
When ,eliUing a new buSh. ,eam out ils lI D to the 
sizes Indica led in the lotlowing tables (fig. 59·59 / 1) . 

OVERS,I[ 

•. 1OlI """ ~ 1t2 moo . ~ .-. 
1.791 1·0705") 1-918 (0755") 
1.797 '.0707") 1.924 1.0757") 



Crankpln dlamet. r - el ..... _A_ and ~8. (see fig. 57 
and drawing lig. 63) 

G ..... OINO 

Class "A. 
Blue mark on shoulder. 
driv ... side 

Class .e. 
While mark on shoulo:ler . 
drive sioe 

,,0 OF PUSH I"" 
~ .. PR.SSI N" 
IN . NO REA .. ' "" 

PISTON PIN 
OI . .. ErER 

44.008-44.014 mm 
(1.7326-1 .7328') 

44.014-44.020 mm 
(1.7328· 1.1331 ·) 

22.025 > ZZ.Q45 mm 
(.861 1 > 8678 -) 

22.000 (.86614") 
22.004 (.86629#) 

0.021-0.045 mm 
1·00063- ·0017~) 

Checking par.nelJl m 01 nil 

Before checking the con-rods. ensure that they ar ... 
_square. Dr in other words that the big ar"\d small 
endS are parallel to each other. 

Ally eventual deformation can be recrllied b~ mr:oans 
01 a lork lever. forc ing on the con-. od stem. 

M3JCimum permissible ollset Of the sman and big end 
axiS. as measured al a di ~III 'l ce 01 200 mm (7.876'1 
should be ,.~ , 1.0"''''' 1.0000··-flg . 00) 

12.16 FITTING THE CON-RODS ON CRANKSHAFT 

Bearing·crank pin clearance on assembly goes from 
a minimum 01 0.050 mm 1·0019") 10 a maximum of 
0 ,085 mm (.0032"). See owg fig . 58. 

Con-roo-c rankshalt clearance is 0.30-0.50 mm (.01 1-
,019). See fig. 62 , 

Fit the con-rod on the c, an~shatt and tighten Ihe 
nuts us ing a torqu ... wrench loaded to 4.6-4 .8 kgm 
133-35 It. 1M ). (See fig . 64). 

Fig. 65 shows the dismantled con·rOO assembly. FOI 
measurements see fig. 58. 

NB Looking al the ... ng ina Irom the clutch sid .... 
the mi lled surfac ... s of the (;on -roo $ and (;ap5 have 
to be on the Same Side i . e . in fig. 61 ). 

12.17 CRANKSHAFT 

Check Cfankpin Sur faces. 1\ deeply scored Of ovali­
zed. the c'an~pl n should be ' ... -ground 10 any of the 

43.754-43,766 
jI ,7225-1.723··) 

') 

43,500-43.512 
(1 .712·1 .7130"') 

,,, 
" 

"" • . ?W ..... ,.""'" 

43.246·43.258 mm 
(1 .7025-1 ,7030") 

" 
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$i~/!s indicated on the table and Mleo wIth ~oprup"a· 

Ie u / s beafinys (see table) . 

The unde.size range 01 big end b(!"rongs avaI lable 
is 02.(14-06 mm (00787-01574-02363"') Seo! I~ble 

B'9 end oes"ngs ar" suppli ed ", Ille to ll0 w,ng 
OVl!rSI~es J 
0254-0 508.(J.762 mm 1.010·.020- roo" ) [see I~ot'l j 

Belo,e ,e"g"n"'"g. I! is necesSil'V to calefully oj.,r", 
mine Ihe amounl or wea, of troe crank!>", (see 
lig . 56-66·67 ano dImenSIon 0'3wOOO fog 63 ) SO as 10 
decloe me oew (I'amell!f mk"'9 Into account 11'><' 
Available sIzes and Ihe necessary c ll!,,'an~(" 

OrigInal c learances On assembly Me 

• Ma'" journal-be""ng l,ming s,de 0028·0060 mm 
( 0011 - 0023"1 

• Mam lou , nal -D,g ",riO bea''''g "roYI! s ,oe 0 040-
0075 mm ( 0015- 0029"), 

• Crankp'n-bearong 0 03Q.O 054 mm 10011 · 0021 -1 
When fe-grmdlng lhe erankp,n. 00 n01 rorgel 10 
leave amounl to Ihe shoulder relief rad,US wtll eh , ~ 

2·2.5 mm (07B-098·') for Ine cran~p'n and J mm 
(.l I B~) for the ioU/nal drive $,ae a na 1 S-l 8 mm 1 (}51\ • 
. 070~) lor Ine journal . liming side 
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UNDEASIZE 
()fIIGIN'" 

0.' '"'" '0 -.1\000cnO,. 
I ·OO7r) ,",",,81 

53.970 mm 53.no 53.570 
(2.1248" (2,1169~) (2 1090") 

53.951 mrn 53.75 1 53.551 
(2.1240") (2.1162") (2,1083") 

Ml ln. halt dlam.'el. liming side 

UNoeRSlZE 
OR I<lIN~l 

PROIHJCTlON O .... m O. '"'" (1lQ1IH I ' .O>S""I 

37.97S 31.775 31.575 

('A9Sn (1.487::n (1.4793") 

37.959 31.759 37.559 
(1.49441 (1 .4866") (I,478n 

12.18 CHe CKING WEIGHT FOR ENGINE 
BALANCING 

00-
, o>xr1 

53.370 
(2101Q 

53.351 

(2.1004") 

u .... 
I,ORlIo<i 

37.375 

(1.4715") 

37.359 
(14707") 

The con-rods campl.'e wi:h nulS and bolls should 
be of same -;9~!. Ma~ permissible diUerence: 3 
!flams. 
T:-Je· ~fan~shat1 is s1.l,ically t>~ianced by &(!<l ;ng a 
weight 01 1.650_, ,680 kg (3.6-3.99 Ills) . 

12.19 FITTING lHE FLYWHEEL ON ~ I"IE · 

- ~ 'i.:..H.to. " ::";AFT {jig_ 58 and 68 ' , ) 

Wnen filling Ille lIywro"el on Ihe c.-an kshalt. e.1Sure 
that tne mark On the shaH (sei! arrow _A.) Is in 11I'Ie 
with Ihe TOe mark on the ilywheei (see arrow . S •• 
lig . 68 1). 
F'I Ihe flywheel USinlllool N. 1291 1801 (21 1'\1. 41) 
and lignten 10 a load selMg 01 4.2 kg (30 tc / lbs). 

If the cr"nkshaf! r)eeds replaCing and there is no . A· 
mark on it. i t ;s Aecessary to paint '\ on it ensuring 
il is in line w,tn Ihe hole al lhe center of Ihe crankpin 
and Ihe drive p,nlon key. 

12.20 FLYWHEEL FL,IlNGE COMPLETE WITH MAIN 
JOURNAL AND PIN 

Ensure Ihal the union faces 01 the crankcase are 
pedeclly smooth. wi l h no scoring marks or nicks. 
also the main bearing is nOl excessively worn (set! 
table · l 001 Journal. ddve side·) . 
In I, lIing 'Ion the crankcase, ensurt! 0,1 passage _A· 
is ,n line wilh oil passage ·B. in tne crankcase 
(Jig . 69) and Ihal 1001 N. t2 91 2Q 00 (24 in fig. 70) and 
14927100 (16 in l ig. 70) are set up on Ihe Crankshaft . 

Th,s w,1I allOW the flange seal 10 be litted on lhe snaU 
w,thoul damag'nR ils inner surlace. 
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12.21 SEAL FOR FLANGE. DRIIIE SIDE 

When overhau ling. ensure 'his seal 1$ properly pres­
sed into the Jlange and thai ,ts ,nterna l suflace wor. 
kIng on the crankshaft is not crumbled or damaged. 
If so. replace the seal. 

Flltlnglh. seal on th. lIange, . F. drive side 

This is done using 1001 N 14927100 (.". in lig. 71\ , 

12.22 FITT1NG THE FLANGE COMPLETE WITH 
MAIN BEARING IN THE CRANKCASE DRIVING 
SIDE (Iig. 72) 

In liUing this flange in the crankcase. ensure oil duCI 
·A· is in l ine with the hole In crankcase .6., 
Fi t the chain tensioner, bearing in mind tha i the 
spacers are placed be tween crankcase and '","sia­
ne •. From the drive side insert the cranksha ft in the 
lIange. liming side. 

, 
12.23 ASSEMBLING THE SEAL ON TIMING COVER 

Use tool pa" N. 14 92 72 00 (17 in Iig. 731. 

Crankcase 

Make SUre Ihal all loin;ng laces w il~, til" covers and ' 
sump are perfectly smOOth, also that the tappel seats 
are undamaged. It $0 .. feam Out with a drift (l ig.74) 
10 1st or 2nd undersi.l&. as specified In th .. table. . " 

12.24 CHECKING OIL LEAKAGES FROM THE 
CRANKCASE _ FLANGE DIlIVE SIDE 

In case 01 any oi l leakage l rom Ihe engine unn check 
the following: 

• Condition 01 seal in lhe Ilange. drive side. 

• Condition 01 Jhe crankshalt seClion contacted by 
the seal. It should be perfecUy smooth. 

• If there are any blowholes in the crankcaSe. 00 
Ihis by setHng up the engine on a bench with the 
drive side turned upwards (see fig. 75) and aHer re­
m""ing lhe Ilywheel hom the crankshall. 

• PUI some engine oil on lhe flange seal. drive side. 

• Fill the c rankcase with water. 

• Usr,,!! a rubber hose with suilable clips . plug up 
a breather lube. 

• Slow compressed ai r through Ihe Olher tube. 
keeping a hold on the seal with 2 tingers (see lig. 75) . 

• The presence 01 any porosity will be evidenced 
by air bubbles. In such case. plug up hole with 
cement compound Devcon F parI n . OOOl 0200 (57 
lig. 35) . 
Prior to carrying oul Ihe above operalion. ensure 
that: 



• The clips closing the rubber nose ot the bre~ther .re not slack, 

• 1\ Is possible thllt some 011 may lIow Into the 
hO$l!S and metal pipes and "nish up between gear­
boo end engine. 

• 90th the bot1om bolts seeuflOll the Ilange. dri~e 
side to lhe crankcase and the t)tealhor t,ne cap ICraw 
BrB dry. II o,ted. p iece some Telton tape on the 
Ihreaded pari 01 the bolts. 

• The bOltom stud securing the gearbo. \0 the 
engIne on the L I H side. i.e. wt>llre the re lerence 
buSh ;1 mounted is nOl oited It $0 p lace some Te· 
lion tape on the boll thre~d 

" 
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11"11" 1 
"poen ;n!! 
1> .. le,,, TOC 

In lel 
Clef"'!! 
an er BOe 

'" " L _____ --="--~ ____ _' 

III TIMING 

13.1 Timing dala (applicable to a rock"" clea'ance 
of 1.5 mm (,0059~) a'e (see flg. 76); 

In lel 

• open 20' belo'e TOC 

• closes 52" aile' aoc 

• opens 52" belo,e BOC 

• c loses 20' a!te, TOC 

Normal rocker clearance {cold engine) ; 0.22 mm 
(.00866~) . 

13.2 DIAMETER OF CAMSHAFT BEARINGS AND THEIR HOUSINGS IN CRANKCASE 

I 
CA"S~MT JOUR~"l ~OU$I~G I~ Fn"trOfG ClEARANC~ 

C""N~C"S£ 

r.mrng .ioe 47.ooo-46.984 47.025'47050 
, 

I (18$0-1.849") (1.aSII -1 .8523") 0.025·0.Q613 mm , 
, ::lr;ve siOe 32000-31.984 32.025---32.050 ( .OOO!.HlO26··) 

i (1.2598·1 .2592") 11266·2617") 

13.3 TAPPET·GUIDE IN CRANKCASE · COUPLING DATA 

I 

'10 of GUIDf 
~O~"N<" 

Orrgrnal 22.(J~': ·~,OOO mm 
, .' (, 8669- 8661") 

CSondia I 
0 .05 mm 22.071 - 2~ . :50 
( 0019") (,8686-- .8670") 
O,I Omm 22.121-22.100 
( 0039") (.8708- .8700") 

OJO OF TAP~[Ts FlTTI"" ClE ...... NCE 

2' .996-21.978 mm 0.1)(14-0043 mrr 
~ 8659·.8647") (.0001:;""""1'.\ 

I 
22.043-22.028 0.004·0.043 mm 
( 8678 · .b639") {.000l5--.oo169"') 
22.1J96.22.078 0.004-.0.043 mm 
(.8698-.8691 "') (.00015-- .00169"' ) 

13.4 ASSEMBLiNG THE CAMSHAFT ASSEMBLY, 
GEARS WITH CHAIN ON SHAFTS: ENGINE. TIMING. 
OIL PUMP 

AUer mounting Ih'" 0;1 pump and Ine c harn lensro­
nrng g'oup, P'OCeed as roilows; 

• Inlroduce camshaft .A- comp l eu~ wrlh p,n in 
Ihe cran. case hous;no" and secure the Shaft wl l h 
lIange - 8 . by IIghten:ng SC feWS wil h washers . C. 
U;g 77) 

• Inserl me gear set w,lh chain · 0 - on Ine sllaUs ' 
~ams . eng,ne. anll OIl pump, lining up rere,ence 
rnar.s -E_ wh 'ch ",dlcale Ihe eng ine is ,n the Ii· 
m'''g pMse Isee lig. 771 

• LOC k Ihe gea, 'etarn,n\! nut on Ihe camshaft wilh 
crfc l,p .L. (I;g 771 usor'g speCIal 1l0idraSI 1001 pari 
N 1291 1801 121 '" fog , 35) lind" lo'que wfench 
,,,.1 10 '5 ~gm 187 II Ibs\ 



• Lock tile engine sprocket reUlinlng ring wltll 
loc ltplale . M· using tool 1291 1801 (21 In lig. 79 and 
spe-c:I.1 wrench 189276 SO (5-' In lig.79) Fold down 
tile !ockplate IIap5 in one 01 the locking ""51 groo­
WI' willi a center punch 

• Secu,. the oil pump gea, retainmg nllt w'Ih elr­
clip . N_ (I,g 77). not 10rgeUing to IiI key -0- (fig. 77) 
IIaing 100112&1 1801 (21 ,n lig. 79/ 1) end. wrench. 
AI the end 01 th is operation. eUe, lightening Ihe nu ts 
end the liming gear lock.ing. also Ifa ced ll1e TOC 
mark on the CfanltCaSe (1or this It is necenary to 
pfov"lonally mount a gea' box on the engine and 
10 t,.ce a line on the crankcase I'om the cenler 0 1 
the Inspection hate). check that the rel .. ence ma,h 
on gear, -A- (lig. 80) - camshan driving and en­
gine drive p,n;on - a'e perlectly loned up. also thaI 
Ihe mark stamped under -5. on the Uywhe801 i, in line 
w,U"1 the mark Iraced on the crankcase. Then in tro­
duce tappell . 0 . (lig. 77) in thair housings . p. in 
U"1e c,.nkcaH. 

13.S HOW TO REPLACE THE CHAIN ANDI OR 
GEAR ON AN ENGINE ASSEMBLED ON THE FRAME 

Proceed 'Im'larly as describe<:! in 13.4 but InStead 
01 using holdla51 too l 1291 lBOl on the "ywheel. It 
i~ necesnry to lise carnahan gear hold,n9 tool 
N. 1492 73 00 (20 in l ig. 80 1-80/ 2·00 / 3) . 

13.1 VALVE nMING 

Valve timing Is checked as lollows; 

1 GiWl the tappels ;: p.oy~onai clea.ance 01 1.5 
mm (059") 

~ -
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2 Stfa".hten the flaps at the eng,ne sprOCket 10-
ck.ing ~no uoscrew the loc k fin~. 

3 In the crankshaft spline in' rOduce hub 17 94 95 60 
(25 in fig.8lf wc",,,ng il w ,th a lIcrew to Il'le crank· 
shafl (wllh lim,ng plate mounted) N 1994 766(1 (2 In 
lig 81) 

4 Secure arrow 17947560 13 fig 81 ) to the Ihfe~ . 
dod hole In the crankc"S!! w ltl1 a sc.e", 

5 On the L H cvHnoer plug hole II! compara tor sup­
po,t paft N. 17 94 82 60 126 lig. 81) and on this Ihe 
gage 'tself. 
6 Turnong the degree plale clockwIse unl;1 the p, _ 
ston o! the L/H cylinder is '" the TDe posmon (val . 
ves fully closed). S(!t the elOal gage 10 78ro. lind 
enSure thai mark s · A_ (lig.80) on the limIng gear 
and the engIne drive pinIon are properlv lined up. 
also Ihal by looking through the inspechon hole In 
the gearbox the small ·5- marl< is in line wilh lhe 
mar~ Slamped at the center 01 the Inspechon hole 
1 At thIS stage. line up the p<lrnt at the arrow with 
the TOC zero On the degree plate. 
8 Check lImrng against the data in the timrng (11'1 ' 

gram. 
To check timIng 01 the R/ H qlinder 
9 Screw the dIal gauge Supp'~Jl,n the R/ H cytln(l", 
pll,lg hole. 
10 Set I,Ip the con:roi arrOw to the rrghl 01 ' the 
crankcase. 
11 Turn th" degree plate clockwise unlll mark ·0· 
is in line Wilh lhe center mark of the inspection hole 
in th .. gear box (valves closed) 
12 Proceed In the same wav as lor the L H cy· 
linder. 
Aller 11;;5 control. it "II is 'colrect: 
13 Restore the rocker clearance to 0.22 mm (0086") 

14 Remcve degree plate f,om the crankshal l and 
the arrow from th£' cran~case, 
15 Remove t~~ d -I gauge suppart from Ihe R ' H 
cylinder plug hole. relit the spaf~ plugs. and co,n 
~I"te Ihe assembly, 
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II ENGINE LUBRICATION 

The oil sump (.C. ill fig . 82/3) acts as an oil tank 
and contains 3 liters 0/ oil (abr . 'I. US gls.), 
Lubrication is by pressure. Oeli~ery by spur gear 
pump, recovery by gravity. The pump is gear driven 
directly by Ihe camshaft and includes: a wi,e gauze 
liller, a carlridg .. fillet. an oil p.essu.e felief valV<). 
and the drain plug. 

lU. OIL DELIVER PUMP 

It is of spur gear Iyoa. The gear driving shaft is ca •. 
,ied by lIND .olie. baa rings housed In Ihe oil pump 
body. 

Inspec tions and conlroll (SOle fig. 82·8211-82 / 2) 

In case of improper ope,alion ollhe oil pump, check 
accurately rhe following : 

• Depth of geat'5. Should f)(I 13,973-14.000 mm (.551-
.551') I 

• Gear housi"y ir. pump body. Should be 14.032-
14.075 m~' (.5524-.55041"). 

If nOt with.n Ihe above $i~e5, Ihe pa,ls should be 
,eplaced. 

II is also impo,tant to chec~ that Ihe 0 10 01 the 
gears does not e~ceed 26.250-26.290 mm (1 .0333· 
1.(1377") and Ihal of the pump hou~ings in the body 
i$ no more ,,,an ;!6,J4(}-26.390 mm ( 1 .03€~1.0389") . 

Also Ihe 0 10 of the ,oller bearing raCe (Durkopp 
Nal 10 X <'2 X 20) ShOut<! be .... itt'in 21 .989·22.~ mm 
(.8657-.8662") and hou~m9 0 10 in the PlJmp body 
shOuld be .... ilhin 2 f:.';-:?-21 .993 mm (6649- ;S.~9"). 

r:hec~ also "'" "D 01 the roll", bean"g race (lur­
kopp Nat 10 )( 22 '" <0) ... ~,ch ~houid be 9.99O-10.i1.I2 
mm p932-.3937··) . 
It nOl .... ilhin the above slze~. the pariS shou ld be 
replaced. 

Back luhe. 

• Bel .... een purrJ, gea: ,haU (9.985-10.000 mm " 
3930- 3937" ', and the housing In the pump body 
110.013'10.035 mm " .394J--.395{n should be 0013-
OOSO mm 1,00051_ 0019") 

• Between outer 'oiier oearing ,ace (21 .989·22.002 
mm '- 8651· .8662") and houSm9 in pump body (21.972-
21 .989 mm -.8649· .8656'"1 should be Irom a clearance 
010,004 mm (.00015"') to a negatIve allo .... ance of 0.030 
mm ( 0011 "), 

• Between 110 01 roller Inne, race (9.99(}-10.002 
mm • 3932-.39371"') and pump shaft (9,065--10.000 
mm '" .3930-.3937"") snoule! be from a clearance 01 
0.017 mm (.00066") to an interference 01 0.010 mm 
(.00039'"). 

• Between gears on pump shah (26.250·26.290 
mm "' 1.0333-1.035(1"") and lhe pump body housings 
(26.340-26.390 mm '" 1.0369-1.0389») shOuld be 0,050-
0140 mm • ,0019_.0055"). 



~.98li '" 10.~ 
~+2I5.39CI 

.3930 ~ .3937 {1.0369 + 1.0389i 

26.250 < 26.290 J R 
{I 0334 • 1.03771 

-c:-:::: ---I, -- ---- - -

- -- - - --

- - -,- - -- -- ------- -
lU73 + 1 ~ .OOO 
(.$:;(Il +.~I 1") 

'· 032 + 1. 075 
{.5s:3 + .5:>10") 

1U 0 11. SUMP {fig . 82 /3) 

T1\8 to llowing are fitled on 0 11 ~ump .c· ; 
• _A _ removable tiller cartridge. 

.. · e· magnelic drain plug. 

• _0. wire puze filler. 

• _e . 011 pressure re liet yalve. 

, , 

P , 

;;d} 

21 ._ + 22.002 
{.lI556 .... 8MJ) 

2 U 72 + 2U93 
!.864t+.865Y) 

--]: 
- --, 

i .fiO + l0.ClO;! 
{.3932 + .39JII; 

22.3JO "' 22.~ 
.8790+.87911 

10.01 3 + 10.035 
(.~+.:mo; 
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82/ 4 

82./5 

14.3 REPLACING THE OIL FILTER CARTRIDGE 
(lig . 82 3) 

Should be changed every 15.000 km (9000 miles or 
5 oil changeS) proceedong as lollows 

• Undo the drain p lug with alumin ium · .... " 5nC' . B. 
and remove tne fillel cap Let a ll tne old 011 dr" ,n 
from Ihe sump 

• Undo Ihe sump sccuflng screw s and r",mO.,.. In" 
complele sump umt (C) 

• Screw oul C3rl"'.Ige _11 0. wlte gauze hiler · 0 · 
and Ihe 011 pressure rel ief valve _E· 

• Blow complessed alt on all Ihese IlemS ~her n~. 
vlhg washed them In pelrol 

• Using a pressu re gauge. check If 0 ,1 rehef valve 
. E· starlS operaling at Ihe normal SP""c lllCd pr{!ssu 
re i.e . 3.6-42 kg sqcm (54·50 Ibsj If n(ll see 5e<: t1 M 
.011 pressure reliel valve _ 

Then relil all ,emoved pari s and fhe pump 11 ~' · 1t 

(Change ilS gaSket). IIg018,,,ng al l securing sc '"ws 
Introduce abOUI 3 l ilers lab!. 3 qlS ) 01 AGIP 1',.rt 
2000 0'1 . SAE 10 W 50 Relil Ihe plug With dIPSHC' 
on Ihe crankcase. aiter ensur ing Ine 011 level ,s up 

IP Ihe lOp nOlch 

14.4 WIRE GAUZE FILTER (tig 62 3) 

Wire gauze liIIer . 0. is fined in Ihe Qil sump (C) 
and is .elained by a small bolt With lockpla le. 
When Changing the carl"dge. it is well to clean al SO 
Ihis tiller 2nd to drv it oft with compressed air 

14.5 OIL PRESSuRE RELlEF VALVE (fi9. 82 ·3) 

ThiS valve ~:; I~ ~- rp.wed Ih the oi r sump ill.U i5 
calibraleo al the tac tory [or a pressufe 01 3.tl-4 2 kg 
sqcm (54"60 Ibs/sq. in) . In c~se (.IT " /llgher pressure 
this valve opens br inging il dOwn to the specitl('<.i 
IImiiS. To dismantle the valve see _E· .r t ig 82/ 3 and 
Ilg 82/ 4. 

Checking Ihls valve (_ E. In lig. 82/ 3) 

To cheCk il IhiJvalve opens at the specitied pres· 
su.e. il is necessary to sel II up on a special tool 
(part N. 17949760 23 in tig . 82 / 5) 1;1I1n9 a mano· 
metcr and walching by blowing compressed air 
th rough n i f the valve open~ at Ihe specitled pressure 
II 10 • .tny reason Ihe valve opens be lore norm,,1 
pressure is reached. i t is necessary 10 remove il 
and to Iii one or mOte shim _G_ on lOP ollhe spring 
II lhe pressure Is higher than specified. removf' Ihe 
valve and lake one Or mOre sh ims . F· ' rom the 
spr ing lOp. 

14.6 OIL PRESSURE SOLENOID 

n is filled In the crankcase and it IS conneCled by 
cable to Ihe warning li<lhl on the panel. us purpose 
Is 10 warn about insuUiclenl 011 pressure in lhe 
c ircuil. 



When In'$ Indicalor lights up during normlill ridIng. 
Ihis means Ihe oil pressu,e in Ihe c;1.c;uil hllS drop.. 
ped below the spec;ified limll end In 5Uc;h a use lhe 
engine should be slapped immedllllie/y lind lhe oil 
c;irc;ui\ elIec;kecl over in ordf!. 10 lind lhe c:ause 10' 
lhe pressure d.op. 

Chec;klng u.. all pre .. u.e .olenokt 

To dele.mine lhe eHic;ienc;y 01 Ihis solenoid. sel It 
up on 1001 part N. 17949760 (21, Ilg. 82/6) with 11 
pressure gauge. Connec;t positive eable ( + ) 01 the 
TESTER to the solenoid and ground n&g"ive cable 
(- J. 
Then blow c;omp.essed ai, Ihrough the tool opening. 
ensuring Ihat the TESTER nHdle m~s when Ihe 
p.essu.e reaches a value 01 0.15-0.15 kg/ sqc;m 

14.1 CHECkiNG THE OIL PRESSURE WITH 
THE ENGINE ON THE BYKE 

P.oeeed IS follows : 

• Dlaconnec;t II)-e U H c;rank<:allll <:able hom the 
solenoId. 

• Sc.ew the solenoid oul or ilS hO\lslng In Ihe 
crankeue. 

• In Illls housing. 'lCre'N in the terminal at Ille gau­
ge cable. 

• Sl art Ihe engine lSIId .un it up 10 its no.mll ope­
rlting temperllu.e . chec;k ing II Ih' p.essu., i$ IS 
S98eiliecl . 

T" mah sure lhe pressu.e is c;o.n.cl, !\ is \''011 10 
seeu'e Ihe gauge 10 the R/ H bumper and 10 .ide 
the byke IOf aboUI 10 km (6 miles). :Jb:wovlng II I~ .• 
instrument dill Is always at c;o"eel p.elSu.e. 

Finally . • emOlle the dial I.om Iha c;rankcallll oola. 
reli! Ihll solenoid and c;onnec;1 lis caole. 

.," 

63 



" 

,,'---- - - - - ------' 

II CAABURATION 

15.1 CAA8URETTORS (lig . 83) 

These mOd elS lit two Oell'Ono ca.bu.,nonl type 
VHB 30 CO (.ight) and VHB 30 CS (left). 

Conlrols 

• Th rottle twil l g rip and tfle R/ H side 01 II>e han­
dleba •. 

" Easy st • • 1 leve. lor cok! staf\s. COn1folltng both 
c"bureno,s . 
• e. Cold Sla.t polilion. 
_C_ No,mal rid ing position . 

HB Be alwayS su r. that with Starte r leve. in riding 
position _C_ th, •• i$ II cle,,,an,. 01 about 3 rnm 
(.1181 between cable te,minals aM cable lell$io-­
nen! 01 both e..l)ureno'$ .H_. 

Ca.bUfilto . H lUng 

Cl'loke 30 mm dia. 
Thran le valva 40 
Atomize. 265 
Main iet 125 
Pilot jel 50 
Slar te , je, 80 
Tape. need le V9·2nd nOletllrom IIIP 
Float.. 10 g. 
Id ling screw; open ' '" lu .ns. 

15.2 FLO AT LEVELLING (Iig. 84) 

This opna\lon i. ca " led out ~s Ie' Iowa; 

.. Remove Ihe 10 ... " . 1I0at chamber 

- Till tile ea.; l)ur.Uor o-.er (w l o chamber) so \hilt 

the rloat needle closes the rue l rlow 

• Place lemplate 14926900 (19 in fig . 35) on l he 
carburettor lace (who'e the chamOO. It sc rewed In) 
and check Ihal bOlh floals a.e jU$t Hush with the 
inside ot the lemplate. but do not lorce against it 
If not. ope,"e onilhe rloat pins UII both a,e perrec­
Uy lined up (bea In mind IhGre are e~I,emely de­
I.cale) 
For ca,bu,el1Qfs with 10 grams Iloals. the d iS lance 
'rom the lOP CII/bure tto, race 10 the 110.1 crown 
Should be 2:1.5 mm ( 92~-) 

15.3 ADJUSTING THE CAASURATION AND IDLING 
SPEED (fig . 83) 

Proceed as 'ollow, · 

1 WIth lhe thro lUe grip fully ClOsed. ensUl' l!")ere is 
1-1.S mm ( 039-.059- ) end play belween the cable \er­
mrnals and cable I.nsloners . F_ Of bolh catbu,ettOr$. 

2 Run up lh. engine 10 i ts normal operating lom­
peralute. 

3 s<';tew idhng sc tews . E· tully home and then 
undO Ihem t 'l, turns . 



4 Using both hands at the same time, check if the 
pressl.l,e at both exhau:!t p'pe ends ,a I.In,Io,m. In 
cue it IS d,"e,ent, operate on screw .0. at one 
carbo,uallor till tha pr8$:!I.I'" are eql.lal (arnce the 
Idling speed !>as to be kept at abol.lt 9()O.1000 'pm. i t 
mlghl be necft$ary to sc'ew ani the carbl.l,ellor 
screw 0 ' ,he cylinder g'\'1ng It h'gher ~reS$ure Or 
screw In Ihe ca,bu'ello' 5(:reW 01 'he cylmder giv,ng 
a lower pressu,e. 

!i OperaUng on sc,ews . E., adjust tach cylinder to 
pOint where carburalion 15 best (Ihl. i. perceived 
by a slight Increase ollhe englna ,all', and Ihen reo 
set Idling speed as Oescflbed al 4. 

6 Oisconnect one plug lead at lhe time and check 
that In each InSlance Ihal Ihe engine SlOPS aUer 
lirlng Ihe same numOOr 01 strokes (5 or 6), II not 
I.Indo screw _0_ 01 the carbu'etto, lor Ihe cyl.nder 
IIrlng 100 much or s.c.ew ,n the carburellor Krew 
of In. cyl.nder l iring less 

7 Ad;uslldling speed 10 aboul900-1000 rpm . screw­
Ing In Or 01.1' both sCrews _0_ by Ihe same amount. 

I Check jf Iha throWe shdes 0Piln slmuIU'neou.ly. 
U follows: 

• Wi.h the assistance 01 a second person, slowly 
and gradyally turn the tWI S' grip and w.th bOth hands 
check it Ihe p,es~u,e inc,ease al each exhaust pipe 
end is synch.onous. 

• II nol , adll.ls, c.lfburati~n 01 the cylinder in ad­
va,..ce (ts compared \0 the othtir) by gradually scr. 
wing In cable adjuste, .F. (al1er loosening counter · 
m,tt -G.) until .he pressure is the same fa, both ex­
haust pipes. 

15.4 CHECKING CARBURATJON WITH A 
VACUOMETER (lig. 85) 

I Chock Ihal bolh startc r cables r;w~ aboul 3mm _. 
( . 118~) idle ( I.In a. te:· •.• mcr;: " ,. en try (Ug. 83) . This 
play Is adJlls ted by looSllnlng nu; _i. amI screwing 
in or out SCrews .H_ (see IIg. 83). 

2 Check that al lheir lilting eno both ten~lo ners 
_F_ cabl~ screws have about 1-' 5 mm (,039-,059-) 
and play. 
To .djusl th is play, undo loc:knul -G- and scr_ I,.. 
or ou. "nsioMr . 1'_ (fig. 83). 
Tilen tighten again locknut -G • . 

3 Adjust sCrew _E . (lig. 83) screwing il In lully 
a,..d Ihen undoing It I" , turns I'or bel " Ca,DurettOrs). 
Undoing screw .E_ jnc,ota~ t~e luel 1I0w ,"'d vice 
verM dec,eases II. 

4 UnOo both rubbe, caps 01 inl ake pipes _A~ ,,..d 
in Ihti' piece li t pIpes -e- oj vacuometer -C. , 

5 To adjus t id ling spoed (hal eng,na) prcx:eed 11$ 
JolloW3 ' 

• SIa't the engine wi th the thr01ll0 cont'ol al mini· 
mum ooening and obla!n about 900- I (X)O rpm. ope­
'"ling on throtlle adjustrng 5(:rew .0. (Iig 83). 
Ensure now that bolh ~acuomeler columns .0. 
Ilig 85) are al I8me heighl II not operate on sc.ew 
-0- (Iig 83) 1111 they a,e at same level 

6 Adjusl poai l lon 01 idh,..g screws . A . (tlg. lI3) to 
Ob tain the h'ghest posSIble idling speed. 
Re-(;t\eck now the posilio,.. 01 ~itCuomete. columns 
- 0· (Jig. 8S) and i t ,..ecessary repeat opera tion ,... S. 

• 

7 Synchron,ze the csrburellors. after adJust",g 
Klli,..g spood. Do th,s operatIon as tallOWS: 

• SIan lhe engine and acceleral' graduaJly, obser­
VIng me,cu,y co'umns -0- on the vacuometer d ial 
are hned up 10 each Olher Ilig 85). II not loosen 
counlernut _G. (l,g, 83) aM operale on lenaione,s 
- I' - 01 gas cMtrol cables -l - !III both columns a'e 
at same height. 
Alter Ihl$, screw 01.11 IhO tub'ngs from Ihe inlake 
hOUSings .e_ IIig. 851 and reli l Ihe securing screws 
wilh the ll washers, 

-
<~I . 
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15.S CARBURETTOR COMPONENTS (!;g. 86) 

Rubber caps. cable IIIljuslers 

2 Thronle (:ont,ol .nd sl.ne, cable adjusters. 

l Throllle and Sla'ler cable nU1S. 

C SI.,I •• cove, Hcu"ng K rew, 

5 SIar, •• cover 

6 Gasket, , Ia"er C(lvtl. 

7 Slarter valve sprlng. 

e Starter valve 

9 Idling Screw 

10 Idling sc.'w spring 

11 Th.olUe valve .dius"no;I $(; 'ew 

12 ThroW. v.lve adJu$l,ng SCrl!W spring 

13 Thronl. valve COVill sc rew 

14 Th.ollle va lve co .... , Ic.e ... washers 

15 Throttle valve cover 

IS ThrotJle valve cove. glS~el 

17 Thronte valve ,pring 

18 Tape. ne.dle (lip. 

19 ThroW. valvo. 

2(1 Tape. needlft .• v_ type 

21 lockring clip. 

22 Clip. 

23 In5ulal,09 rubber. 

2' Clip lock ing S(: rew. 

25 Pump body 

26 Pump ~ Iu"ger. 

27 Ball valve. 

U Valve seal. 

Z9 V~lve spriog. 

30 Main let Ilolder 

31 Main leI. 

32 Flo.t chamber plug gaske, 

33 Floa, cnambe. plug 

34 Sla.,e. jet 

3S Starle. Ie, .Jasna. 
36 A,omiler. 

37 Slo .. funnIng jet 

)8 Fuel cutout needle 

39 Banlo union 

40 Fuel fille' . 

4' Banjo unIon securing bon. 

42 Ban,o unioo secu.ing bol, .. uhe'. 

43 Float. 

44 Float Pin. 

~ 5 Float chamber gn~e' 

~ Floal chamoe. 

47 Fuel pump. 

48 Ca.bu.eUo. body . 



15.' REPLACING THE AIR FILTER CARTRIDGE 
ON ASSEMBLEO ENGINE (Jig . 87) 

Every to.OOO km or so (6000 miles) r,plac, .ir tiller 
c.<I"dg' . C • . This is located in a separa'e container 
under the tue! lank together with the 011 breather 
unit. 
To remove thi, cartrjdge 'rom the bruther housing 
...... proceed n tollows: 

• Raise the saddle and hold it up wilh its rod . 

• T.~e 011 the tool box aU .. removing its ,tirrup . 

• Unhook 'he rear lank 'eta inlng Si rap and ,emove 
Ihe lank (alter clOSIng the lapS and DI,connecl ing 
Ine tve! lines). 

• Disconne' batlary cables. unhook battery straps . 
• nd hit battery up trom its bracket. 

• Unhook spring relainars .E • .nO ,.,lIhdraw rub­
ber . teeve _F. t,om tl'l8 ,i, intake lUbe, and the 
breath" nsemblv. 

• Undo nul · 8. secu,ing breather . G. (alter dis' 
connecting it t,om pipe unions . H. complete with 
pipings and lubas _1_) and 'rom the breather remove 
tllter .C. with bottom 'pla'e .D •. paving attention to 
the datum mark and how It Is nsembled. "'I'er re· 
plac ing cartridge .C. with an original piece. ,e'a5-
umble ,eversing lhe dismantling SeQu..,ce 

B 

) 
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m CLUTCH 

TWIn dri~an platll . dry type (lig. 881 

16.1 REMOVING THE CLUTCH ASSEMBLY 

Atter separal ing 1M engIne from Ihe gearbox. fit 
tool 1291 1801 (21 in fig . 37) On the crankcase studs 
and by the aid of a wrllnch undo the 8 bolts Hcuring 
1M ri ng gllar to the lIywheel and take off : 

• drillen plate : 
• inlermediata plate: 

dri~lln plate: 

• pressure cap: 

• pressure ptate : 
• the B springs from their t>ousings in the !Iywheel. 

16.2 tNSPECTIONS 

Clutch Ipr lng (tig . 89) 

EMu.e all sp.ings ara Mi ll eUieien t and have not lost 
their toad. Spring compressed to 20mm (.7874"; 
shou ld give a toad of 21·21 .5 kg (46·47 Ibs). 
Spling compre~s<!d to 17 mm (.787') should give a 
toad of 28.7-29.7 ~g (6J.-65lbs) . 

p.essure pllte 

Che;:k wear 01 U'le inner surface conlacting Iha 
p.e,<sll.e cap. also t"a1 Ihe surface contacting Ihe 
driven plales a.e dead smooth A. else tt>ere wiU II« 
noisy clu tct> ope.ation. Check also if lIIe engaging 
teC::it.i"-~irle th~ ,~YY'~Il!!~fI! in 90<)<1 C?~~i!iOJl 

D.lvln plates -

Widlh "I each neW ' pl~1OI is B mm ( 31 49") . Rep lace it 
any tIme it is wo.n down to less It>an 7.5 mm (.2953j, 
Check also condition o f teeth. 



Intermediate pl, tl 

Ensure the surface contacting Ih ... driv ... n platas is 
quile flat and smooth. al$o the condition 01 til ... teelh 
inside Ihe Ifywheel. 
Reptac ... Ille plale. il n ... cessary. 

Stl,lIng ring gu, 

Che<:k .Ialness and smoothness 01 the su,Iace con­
lacllng Ihe d,iven plate. The teelh engaged by Ihe 
start ... , malo' pInion should also be checked la' 
sco,ing 0' nicks 

Control cabll 

II Ihe inne, wi.e is broken or in any way damaged, 
replace Ihe cable. 

Adjusle, scrl W On clUlch operaUng tlvl' 

Check condition a. the lever dowel and sc.ew. espe­
cially 'he SCrew seclion which ope,ales on Ihe outer 
clutch body. Replace it if tOO much lIallened. 

Ope,atlng leve, ,etu,n sp,lng on 1111' bOll 

Ensure it has not 10SI its load and has nol deformed. 

Th.owout bel ,lng 

Ensure the balls ar ... in good slale. " not. replace Ihe 
bearing. 

Oute, body 

Check surface con tacled by Ine dO~1. If worn 0 ' 

deeply scored. replace Ihe body. 

Innl ' '10(1)' 

Inspt!CI the surlac .. contac ted by th~ bI.Iaring ball". 
II worn o. sco~'>d. roplace Ihe bully. 

Taper bushing In cl:tkll shett 

Check if s1l11 in good stale and not hardened or 
crumbled. It is poss,ble tllal squeaks Or oil leakages 
in tile dulch plate may depend 'rom Ihese bushe". 

Pre .. url pl.le ,ad 

1\ worn. delo'med. o. become ,,110,1 ..... , ... plac ... it 

P'U.U'I plate rod CJtp 

Ensur ... that tile pari working on the pressu,e plale 
;s not wOrn or else replac ... the cap 

Oute' body Hat 

It cfumbJed o. has 1051 its elastici ty. replace Ihe seal. 

16.3 ASSEMBLING THE CLUTCH ON THE 
FLYWHEEL 

The flywhee l ,$ slamped e.l ... rn~IIV with an arfOW 
wh il':h besided indicating TOe is also /I reference 
mark 10' an easier assembly 01 the pressu,e plale. 

I 1 21.910 ... 28000 f 20 [1.101 "' 110;n 

,.,~;. p,:n [ 
(.7. 7") t ~ 

L-______________________ ~" 

The correct sequence for assembling Ihe clu tCh unit 
is: 

• Inse,t the 8 springs in Ihei , housings on the 
lIywheel. 

• Fit Ihe pressure pla,e on Ihe Inne. ·flywheel leelh 
in correspondence with the TOC arrow 

• Set up 1001 pari N. 12 90 65 00 (28 in fig . 37) on 
Ihe crankshalt. screwing iI down jusl sufllci8fllly to 
allow lhe COffeCI positlonin!) 01 Ih ... inlernal driven 
plate and ,ing gear. 

• Sc.ew down "ghlly Ihe ring gear securing bolls. 
To prevent Ihe flywheel Irom lurning when Ii\l~t ... -
ning Ihese bolls. uSG tool N. 12911801 /21 in lig. 37) 
5 ... ' up on Ihe crankcase studS and a wrench 
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GEAR BOX 
(1'9 901 

This operate,S ,ndependcnllv l rom Ihe enltooe ~ n'l " 
corporales con~tanl meSh ge~,~ "",II, l'nnt ~1 ~ n, ... 
gement 
Engine-gc,,'1l0 , ,atoo 123~ 101 (1 1 ?1) 

Irl1e. na1 gear .atios 

Low gea. 

2nd gear 
3rd gea. 
411> gear 

hIgh gear 

1102 11 428] 

T 10 ! 388 (18 2S1 

I 10 I 04' (21 22 ) 

I to 0 869 (23 20] 

1 100750(24 18\ 

17.1 STRIPPING T HE GEARBOlC 

First 01 all dra,n "II ,I~ 0,1 and I~en pror . .,"d ~~ 
loliow s 

• set Ihe gearbo_' up on ~ Iand IN 14 9~ 96 on 152 
fig !II) and clamp II in a Y,Ce 

• undO Ihe se lector ope."lir'9 leve' screw ~"il 1<) " 

move lever 

• remOVe speedo dflve 

undo la~snall secu""g nUl ov ,0, .. ",d 01 tool 
N,12907100 134. 1og . (1) and 1001.4905400 (31 

li",9 1) , 

• remove fhe speedo drove gear Be ~ are", 1 "at 
Iv "':c lh;, :' ~i, wnleh acts as a key 

• 'e"'ovo:! c lue'" operating levPr f,om gear t>c" 1a­
~ing ourlhe sp lil p,ns and'~ a"""9 spind le. 

• '~move leve, ,elum spong. oulcr body m/owo,,1 
bearing . :nn", ~.Iu lcn bodv .,nd Ihe eI",<-n oper~lrnq 
,od. 

Removal or gea,bo. CoY" r 

TO I~ ke Ih,S olf ,I 'S necess<t/y 1m Ihe ge"'bO ' I<> 1><' 
in tile neulr,,1 pos,tron Tllen undo Ihe Allp" SI ,ew. 
and oy I II<! aid or a t"'Je mallet lap the CPv .... , 10 .111<)", 

liS separal'Ofl. Wh<!n f<!mOvtng the cpve' 110m me 
laysllali make SUfe rIOl 10 m,slay l he spellO" (leJ' 
O,ive Shim and the O' ''ng 

R.moya l 01 y" a,b". components 
Seleclof 10fk, 51o"'ng Sieev ... 'no h'gh sp".,.! .1P ~f 

These componenlS are ,emoved ~s IO!l owS 

• w ,lhO,,"w the s;1leclof fad 

• h'gll speed selector 10f ~ 

• h igh speec sliding sleeve ' 

• h 'gh sp<!ed gea, hom lay5h"' 1. 

• h'gll speed g<!ar IfOm ma,n shalt co""pleT<' .. ,th 
'olle, cage and bust! : 

• th,s done. use a potnteO fOd to fo,ce Ihe SlOP 
dowel oown completely ,n ils "ouslng on The shalt 
Then turn me bushing 10 the ';glll Of left and lake out 



the gear complete with ro ller cage, t~kjng care not 
to mislay the small spring and the stop dowel. 

Selector drum 

Undo the oil breather nut [rom the box and remOVe : 

- Spring (the 011 breather nul hu alsO Ihe function 
of relaining Ihe pawl which acls as a stop on Ihe 
sele<:tor drum). The pawl will rema in In jts housing 
in the gearbox amI can be removed only alter the 
complete gea,bo~ has been sl ripped) . 

• Undo the securing screws and take oul the neu­
t,al indicator solenoid from its housing in the gear­
bo~. 

- Slip off the gear selector d.um complete with 
rod. paying particular attention 10 the position 01 the 
shims. 

- lilt out the rod lrom the drum. 

Sh_j l. comple'e "11th gnra and alldlng mutllorka 01 
layt hllt 

From the gearbox take out the complete layshaft 
( _\ _ l ig. 92) and !rom this remove : 

• 
• 
• 
• 
• 
• 

seal ring at the gcarbo~ "-ow' end : 

low speed gear. roiler cage. and bushing: 

sliding sleeve lor li rs ' and 2nd speed: 

nut at the 4th speed gear side: 

roller bea.ing: 

shims: 

• 

.. "nEO WITH _LOCTOrE_ 

• 
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• 4th spet!<I gear willi rolie. cage arid bUShing . 

• slld'"g sleeve lor 3.d and 41h speed : 

• h . ed sleeve on the shall. 

3rd speed gear wIth folie. cage and bl,lslllng : 

• sh.m , 

• 2nd speed gear wIth roller eage and bushing 

Mal" sna il 1_2 _, h9. 92) 

Shp oul lhe ShaU from the gear box. All galitS on 
lh,S SI'oall ar" Ii.ad except tne high speed gea, which 
'5 lIoaling in ils roller bearing: and the hlgn speed 
sl;d,ng mull. also Iha IhrowOUI bearing and sh im 
T"8 main ShaH ,nne' bearing tace is removed using 
100114928500 (38. "g. 93) 

Clutch sh.II ,_3_ in ' iO 92) 

Using 100114912800 (36 In rig. 94) and hook wrench 
14912600 (37. 11994) and after lIa!lenlng the ears 
01 the safe ty washer . remove Ihe H.ed clu lch body 
.etaining ring from the clutch ,side and Inen 11101 
ti . ed body ilselt. ' 
w~en dlsmanlil ng tha fixed clu tch bQd1 obs"rve til'" 
posilion 0' Ille S .... I belween bod1 and bOaring_ 
Slide oft the clu tch shell 'rom the bearing and, l! 
necessary, use a hide matlet 10 lightly tcp it, making 
sure not to mIslay Ihe oil scoop belween shalt alO 
bea"ng and Ille washer in the shall spline 

Removing the cluto:ll ~II comp\lfIen lS 

Use pultel 14926500 (38 in li\l. 95) to ,emo ... the 
in"'l' .<lce 01 the .oller beall"g and me spac.ng nut. 
l hen set up the complel, .;h, " 1'1 a vIce ,1'1(1 using 
pulle. 1290590U I~ in "g. 96) c .. :npress the sp,lng 
to the roin' ... he.;! Ille cu~ !I"ve PlO:' 'el,ine" ca'l 
be t .. ~en out. 

Then .emove-
• custo plate: 

• spring : 

• sliding mull : 

• Intermediate g'ear: 

Removlnglhe bearings I,om tha gu,b.u 

p.oceed as lollows 

• place the complete gearbox wilh bearing. in an 
oven and heal up to t50·16O' C (JOO.3S0' F): 

• USIng pu iler 14913100 (39 in log. 97) ,emove Ihe 
maIn sha lt bea,ing : 

• la _e OUI tile oul"" race "om tile " yahall bea.ing 
uSlI'lgtooI17945060 (40 1n "g. 98). 

• remove the clulch sheU seal , 

• undo Ihe safely plate ,elalnll'lg sc,ews : 

• ,enlO\le safety plate . 

• remove the clutCh s halt bearrng using 1001 T7 94 
9260 (41 .n fig 99) 



" 

AelnOYlng the g .. rbol c:oyer c:omponent. lind lhe 
.. IKtor .... mbly 

USIng" hide mallet. lap of! Ihe selKIOI unil from 
the gearbox cover. Remove the "Iurn spring from 
the sefe.clor pin. 
AliI!!< undolng the lOCknut. Irom the c:o~er ,e<nO\fe lhe 
seleCtor edjuSlrng Ie,,'" lind the O', ing Irom the $41' 

IKior S9tndle. 

-----

." 

,, '--- -------- - ----' 

• 
• 

/ , 
• 
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Ae mOYing th e bearings trom the gurbo. <;OVe, 

Proceed as follows 

• Put Ihe cove. ,n an O~',n M'" he.,1 up to 15Q' I 60' C 
(300-35(l" Fl_ 

• Using puller 14907i'lOO 14? ,n 1"1 1:11'1 , ,,,"',w<.! 
Ihe maon shall ba ll beallng 

• Remove the clutch shall 'nil'" """""Q "~'n9 pui. 
Ie , 14 913t 00 (39 ",lig 101' 

• Remove Ihe la~shllli se~' 

• 
• 

undo the loc ~plate secu,,".; V'''w~ 

RemOve Io<;~plaie 

• Remove the laysha!! bell""g bv !n~ .,.1 n' (HIIl"r 
17 9 4 9260 (41 In fig 1021 

17.2 C HECKING AND ovr:RHAULING THE 
GEARBOX COMPONENTS 

G • • rbox and cover 

Check fo, any ClilC l< S Or nIC " S, 
union laces. anti " Ihe I!",,~e~ 

Rubbe, seals 

~"'OOl hnf. s~ at Ih" 
\n,ead ,s ~!ItPp'''! 

Whenever these are removed Irom Ihei. 110';;11195 
,[ IS be st to change Ihem ,n ~~~ure ped,.c t "ghln .. ~" 

Ba ll and roller be .. '; ,,!,; ! 

Chec~ their condj ~ion and make S~'" they ale nOI 
loa Slac k in Iheir hOUSIngs. All roll<n9 surlaces. balls 
and l or rolie.s should Shaw u~ ·,ery bright and 
smoolh 

Main SNIt! 

Check wear ot the gear teelh and repl~ce In!! ~haH 
i f Unduly worn. 

High s~ed gur on main shalt 

CheCk lor nic"s 01 exceSSIve weal and il necess,,'y 
repillce Ihe gear. 

High speed gnr bushing 

Ensure Ihe sur lace conlaCled by Ihe rolle' ~ .5 QU tl .. 
smOOlh . also Ihe 5u.lace or Ih(' 'nne. qroovcs II 

sco.ed Or "iCked. replace Ih(' bU~hmg 

High sp eed bUShing r .. tainer 

Replace II II scored Or not perlectly 5mOOIn 

Thrusl spring lor high , pee<! gur bush re la lne. 

II de lo.med Or has los! .ts eHiCI"ncv. rep lace 11 
Whe" compressed to 8 mm (.031"·). the spring ~~.oIJI!l 
have a load 01 1.40"9 5% 13 1 Ibs) 



Laysllllll 

Should show LIp very smooth at its contact SLlrtIlCes. 
II 111'0.*<1 or the th .... aded port ions lire stripped, 'e' 
pllOte the shall 

Sliding mutl 

Cheek smOOlhness 0 1 all slid ing sur',ces .nd en· 
su •• Ihal Ihe '.on t engaging dogs .re nol damaged. 

G .. r. on t'Vlh,U 

Cheek leelh wear. also ~ar of lhe eng.glng dogs. 
The leeth con tac t surface should be quite smooth 
Ind f.ee from scoring or nicks. Repl.ce lhe gears . 
• s neeessary 

Rolle. be"'ng securing nut on I.ywll 

Ensure liS Ih.ead is slill in gOOd cond ition. II s!tip­
~ o. d.maged. replace Ihe nul. 

Buthlngt 10 •• 0 11 .. c.ges • lit, 2nd, 3rd, .nd 411'1 
lIMed gel •• on l.yshlU ' 

Check 11'111 Ihe surface conlsc'led by Ihe rage, is 
nOI scored nr nicked. Replace Ihe bushirlg il riot per· 
leelly ,mooth 

Roller e.g .. lor 111, 2nd, 3rd. and 4 11'1 ..,..d gu .. 
on 'IrSh. 1I 

Enwre tnal a~~.s In the cages are In guod co." 
dition or else~I'ce th ... cages , 
-;.~~:":~\m,ur/~,~:-,· 
Er:rsu'tI thal; ·ea., ..,.?r~in.g ,su.llces .re dead emoolh 
and rlol wo.n 10 'SU(:h en extenl as 10 have 10SI their 
(.orIg inal hllrdness. Also, Ihal Ihe pawl t opera ling in 
Ihe drum splmes J.te not unduly worn It so, replace 
Ihe lork • . 

Check ~ .. of lhe drum g. ooves conlac ted by Ihe 
sel&clor lorh. If 100 worn . • eplace Ih" drum. 

Gel' .. Ieclor pllwls 

Cheock sl.a lghtness and wear and r" place ., neces· ". 
Seleclo. drum carrying rods and gur.hllt forh 

Choe(;k st.alghlness of lilt'! rods. ensur ing Ihey a.e 
not d.maged at Ihe surface conlacted by Ihe lo.k • . 
1110. replace Ihe rods. 

IfI$pecl spl,nes, Ihreaded sect.ons. and slots. 11 worn 
or damaged, replace the shalt . 

I '" 
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Inner body re taining lock.log to clulch Ihall 

Ens".,! the threaded portion is undamaged or else 
replace the loeking ring . 

Lockpla 'e 10. riled body lock.lI>Q to . hlt 

Make Sure its ears ere s till in good Siale and repla. 
ce it necessary. 

Se.1 betw ... n clutch find body and bearing on 
ciutch stll II 

If crumbled or has lost lis eIHciency. change the seal. 

Inner eluTch filed body on shalt 

Che.::k if ally teeth are broken Or e~cessively wOrn. 
All teeth surfaces should be ~ry smooth. 

CUI" pla'e . a llline. On cluteh thall 

II delormed, scored, or niCked. Change the rel ainer. 

C Ull! plate on .hall 

NeedS no maint<)nanctl e~cept ",ak ing ,,"u •• tha i i lS 
ironer grooves are quite smooth., 

Cuah apring on t halt 

Ensur. ;1 Is still el1ic;ent and not deformed. 
When compressed 10 37 mm (1 .45"1. load should be 
190 kg (3\)8 Ibs) 

Coupling , Iuve on clUICh , hll 

Check ~moolhn(·~s of th e internal splines and wear 
at th~ .. n<'j 3g lng ./,,:!: 

101J gur on clulch , hall 

Should not show excessive wear o f (he IHth, Tael h 
conlact surfaces and inner grooves should be quile 
smoot t>. If not. replace tM gear. 

G.ar .elector J 
::hec ~ the pin on the drum pawls. If hardened or if 
Ihe two pawls do nol slid<3 freely In their seals. re­
place Ihe selec lor. 

011 I .. kag .. from the g ... r boK 

Aher determining that Ihe oil leah from the gear 
box. proceed as follows : 

t Porosi ty 

It th e I l!a~age IS due to porosity. Ihis can ben reme­
died on an assembled gear box as toliowS: 

• secure t he clutch operating lever 10 the gearbox 
by meanS of a rubber band: 

/I sel up l ite complete gear box on a bench wilh 
the clulCh housing l urned upwards ; 

• fi ll up the clutch housing wilh wa ter and holding 



the seal wi lh your lingers, blow compressed air 
through the hole in !he breather plug (see lig.1ro). 
I! there are any blowholes in the casting, bubbles 
will appear In the water. In such a case. mark olr 
the position and seal up tlTe hole with compound 
00 01 02 00 (58 fig . 35) 

2 011 seeps through between clutch seat "rtd Inner 

""" , empty the clutCh housing, lubricate the O'r ing 
and holding the seal wi th your fi ngers, blow com· 
pressed air through the breather vent and walch il 
any bubbles torm betw<l(IA seal and Inner clutch 
Ood,. 
II required, it ,s necessary 10 change the seal Or 
the Ii.ed clutch body. 

3 011 Heplng through betwe, n clutCh body and 
shaft 

Check the Iwo seals on the clutch shall . 

4 011 .eeplng through between clutch shalt 
artd ope ri ling rod 

Ensure the rod is st. alght, not sco.ed. bent , Or da­
maged. Make sure bOlh tape. bushings a.e correc­
tly lilled (see ·A. in fig. 1ro/ l). 
11 these have lost Iheir elastici ty Or have cfumbted , 
replace them. Oil leaking from here may dfOP on 
the clutch plate9 and cause clulCh slipping. 

5 011 seeping through the O'rlng In COver and 
H le.-Ior spindle 

Check the eUiciency 01 th is seal. II Cfumbled or has 
lost i lS elasticity, replace it. 

6 011 leahge b, twn n th, thrust bearing carrying 
the out", 1>00::; and cover 

Check s noothness or cover housing and tha t the 
seal on t1e ouler body lias nOI crumbled :If h"s Tost 
its elasticily . Replace. "5 n<~ce5sary. 

17.3 ASSEMBLING THE {,;EARB,?X ON THE 
BENCH 

Aller all parts have been inspected. checked and / o' 
replaced. The gearbox unit is assembled as follows; 

• B ... r lng In gearbox and cover. 

As a first ope'allon. the bearing housings and .aces 
should be thoroughly cleaned with ~ solven1. prefe­
rably IhychlorDethylene, Then, using a loctile soaked 
brUSh. lightly smear the outer races of the baar;ng 
hOUSings ,n Ihe gearbox and COver. 
Make sUre tha t no 10ctUe emers into the oalls and / or 
rollers. 
The bearings to be lilted with loct,le 3'e : 

• 
• 

clu tch shaft baa f ing in ge~roox : 

layshaJt bearing in gearbox ; 

• layshalt bearing in gearbox cover; 

Use locme N. OOOt 04 00 (59 in fig. 35). 

Pressing of bearings In Ihe ge8rbo_ housings 

a AHer smear ing wi l h Loclite. the clutCh shalt bea· 
ring is pressed Inlo its housing by means 01 punch 
N. t4 92 89 00 (43 in fig. 104). 

L _______________ -' I03f l 
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• The ou ler race 01 layshall beanng is pressed on 
by Ihe aid 01 punCh N. 149291 00 (44 ,n lig . 1051 

• Main shall bea ring is Ilre$sed in w.ln punel> 
,~ 92 88 00 (45 ,n li g _ 1(6) 

Prel " ng 0 1 bea ringl In gea.bo . COve r 1>0 " "ng. 

AiI<lr smearong wOlh Loclile. p.ess Ine I~VSh~11 Dea 
rong In ilS I>ousing by 11><1 aid 01 punCh 14 9~ 89 00 
(43 in lig. l 07). 
The ma in shall bearong is .p ,eSSlId ,n "",'h p.unch 
14929000 (46 In lig . l OB). 

7he dutch sllaft bearing is p,essed in 10' ,11> pun el> 
N. 14 9288 00 (45 in lig. 1(9) 

AII<lr p ' <l ssing lhe b<la .ings in lO Ine" housings . t<l;oy e 
lhem to .est lo r abOul 12 1\0urs to altow lI'e Locl"e 
compound 10 dry up complelely before prOCef!dong 
wilh re·assemDli ng Ihe othe, gea,box componenls 

oUSCl mbti ng Ih . dulch sha lt bearing r,la;nell In the 
gea 'bo, and \he la , l hall bea ring relal ners In 
lhe eo ¥er 

Ensu.e Ihese .elaine.s a.e perfectly adhe,en! 10 

Ihe bearing ouler race The Ihreaded po rl,on 1)1 
the .elainer bol t~ shoultj be smeared with ~ '>C l iie 

N . 00 01 ()4 00 (59 in li9_ 3S) b~lofe I,ghl .. ni',g 

Ailing o f g . .. , bo. lea ls 10 . e; .. lell , h" ,\ " nd .e,," In 
cover lor 1,.Ylhall "nd ~1! 1(!ct", 1" ,,11 

The sea l for Ihe clutch ShaH in lhe gea'bo . IS !;t. 
red usinp '1un<:1> N 149:~9400 \ ~7 In lig 110). 

'" 
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The seal 00 Ihe lIe •• bo~ cove. 10' layshalt Is filled 
IIS'"1I pllnch N. 1.929500 (48 in lig . 111). 
The selecl0' shall se.1 has 10 be Inse.ted In its hous_ 
inll 00 Ihe gea. bc~ cove. r" A" 'ig Il l ). 

fittlnv Ih ••• 'eclO, 'IHmbly 
in g'.'bo. <;:0'1" 
(_A.lig. 111 / 1) 

Fil spring · A_ on the selec to. spindle al shown In 
lig . li ll i , 
Using a suitable 1001. 'djllSl d'stance -8-, according 
10 ll1e spindl. dla",,'e. 

• 
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Then Ii i the SClleeto. spindle On Itle cov.. and tigh­
len eccenlflC sc.ew . 6_ with locknUI .A. on Il>e 
:;O\Ie' lIig. 118). 

R.·/iUlng 11>. 11"'00' compon.nl. 

All pa.,s 10 be lilted In Ihe gea.bo. ,re ,uembled 
..... ith the following sequern::e: 

Belore .,,·assemblmll II" main shalt in the bo •. It 
s!>ould be s hImmed $Q Ihal belW"n the lIea.bo. 
bearing Ind cove. bearing there Is a dlslance 01 
167.1·167.2 mm (6.578·6.582") (s" Ilg. 112).Thls di· 
stance is obt.ined wllh shims which ,.e available 
in Ihe lollowlng sizes 2·2.1·2.2·2 .4 mm (.078· .082·,066-
0941 (see lig . 112). The shims •• e lin.." belween the 

gearbox bearing and Ihe Ihrowoul bearing 
A!te. s himmIng. pless the .oIler bal(ing .Iee on lhe 
shall USIng IOOllHlrl N. 17945460 (32 in fig. lt3) 

Before assembling Ihil. it is necessa.y 10 ii i on i l 
the Sliding sleevQS and gea.s ai loilows: 

On Ihe shIt. g .. 'bo. a nd 

a inse.1 tile second speed gear bUlhing on lhe 
shalt . making SUfe the bush h~ad laees the gel( box 
eO'Alf ; 

• roller cage tor Ihe 2nd speed gear on bush ing: 

• 2nd speed gear on the cage with I.onl enllaging 
dogs lumod lowards Ihe gearbox cover ; 

• shim DO! ... een 2nd and 3rd speed lIear: 

• Jrd speed gear and roller tag" wilh its enya· 
!ling dogs lating the gearbox cover . 

• f!)!lor cl9' lor Jrd spet;d gear on bUlhing: 

• lid speed gear DlJshing with ;tl head lacing the 
sliding sleeve . 

.. , 
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• h~ed sleeve on shaft, ens",moo the ,tepped down 
end lacH the 3ld gear; 
• the Inner race 01 the 4th speed gear "'ling tool 
1494 86 00 14g ,n log, 114): 

• sl,ding sleeve lor 3rd and ~th gear engagemen! 
with the stepped down end fac ing tno 3rd ,peed 

gea' , 
• the compk'!Hl rolier cage on bushing, 
• 4th speed gear, ensuring the Iront engag,ng dogs 
lace the slidinll sleeve: 

• 'Joe~e 101 engaging lSI and 2nd speed gear: 
• bushing lor low speed geal w,th tlushing head 
turned towards the 2nd speed gear; 

• low ! pee<I \lelr on cage: 

• roller cage On bushing lor low gea., 
• seal on shall groo..e : 
• high speed gear wi th stepped down end lilted in 
lhe leal. 

'" 
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FH adjuSting w~~he. al 'he .. In speed gear srde aod 
add sh,ms untol belweeo Ihese and Ihe h,on sr.esd 
oear '''er", .s a d''''an ~e 01 1~~ 7'1 45 ? .nm (569:? 
5.71n 
Fo. Ih'" measmemeOI .emovp. -0- " og '" bel ween 
1M lsI aod 2nd gea,s (sec J'Q 9~1 

Fil rolle . oe~"n~ on 51,.11 al Ihe 411> SP""O ge~< ~' de 

(l,g . 9O]. 
Tighten th\) nlll 00 the ""all at Ihe 41h spep.>: yea. 
side 5rneaflo!l 'Is Itlread wnn Lu~l,tt, " nd han""e""g 
00 the nut taog wilh a cn,sel in co"espondence w ,tn 
Ine shall g.oove '" o'der 10 lo.m a stop 10< lht nul. 
Fil now Ihe comptele laysnDII ,n the gea<00, 

Gea. u tec llon lo.k. and u tecIO' d<um in !lea,box 

Belo.e re-tiuiog the sphne<! d rum. ,1 'S necessary 10 
meaSure Ihe dislaoce e ~iSlin!l belweeo the Iwo s,lje 
shoulders I.om box 10 cove, Th is measu.emoo: '" 
taken w,'h a depth gauge and Shoul<1 ,n~lune the 
gaskel Ihic~ness as welt 
Aller lilting Ihe stri~er lo.k spindle lhe I mm SIan· 
da,d washe, On I!le ctutch hou",n!l side ISee T'g 119) 
and Ihe spl""'le .elaine.s On the i:llt>e, Side. "",, ~.~u .e 
the O>iefall ten!l lh 01 lh~ comptele oj,um "s~e ml; ly 

On Ihe spmdle lelaine, add a shim of &uch a siw 
as 10 oblain an oVl!,all length 01 Ihe dul Ch aSsembly 
lowe, than 0.2 - 0.3 mm (.007f1· 0118") lhe D<",~,ou5Iy 
measured t.acklaSh. 
IntrOduce nOw t~e comptele drum assembly ih Ih<:: 
box and iii : 

• The low 2nd. 3rd. "'nt! I Ih speet! seteclof 
forks on It>e laysl,,,fl Slid;nll mull 

• Tr.g sptinC{! scleclo. dfum comptete ..... 'th ,od 
'11 i ls hoosin!l in the ge8. bo. wilh a I mm space' 

• (_00_39") . ... . , . 
Looking Ih.ough ' ..... &-....... i l,ce ,n l/1e rat~h~1 pawl . il 
should be ascertained tnat One ot lhe 6 slOIS ,n lhe 
d,,.,,, 'S rn a'ls wilh Ih-e p::;, .. 1 hole 

• Tile 10fk TingefS in the d.um 9rOO"e5. TO 
position these on the 9'OQves. use sp~ ~,a l toot D.~II 

N. 14 929:3 00(50,n1ig. 115) 

• The dowel 'n It>e gearbO, drothng. ~I~O li>e 
spring. aod sere ..... on Ihe plug p,,,,,is;onally 

• The 10.1c ,ela/n;no ,od ,nlO tho lorlc hOles 

• Assemole the neulral indicalor unit in the gea! ' 
box. ensuring Ihat Ihe clade cootaCIS Ihe bullon ih 
Iho d'um and Ihe bent side '5 I(lcing the CMCh sha ll 

Refilling U,,! clulch , halt 

Fi,st 01 all assemble the tollow,"g pailS on Ihe shalt : 

• idte gear wrlh engaging teelh lac,ng the gea,box 
covel : 

• coupling sleeve w, lh ,ts e<>gag,ng t!ogs facing thC 
idle gear ; 

• spring On mutT. 

• cush spring pta le : 

• using speciat 100112905900 (29 fig _ 96) posiT io­
net! On Ihe spring pressu.e pta Ie. compless lhe 
spring untillh" 2 reiainers can be inserted in lhe slOI 
machined in Ihe clulch shalt: 



• Ilr Sj)acer nor : 

• hi bearong inner .ace in the cover using part 
N t7 9015<160 (32 in lig. 116) to press It on tile shalt. 
On the Shalt at Ihe gearbox end li t now 

• seal in liS groove on the shatt : 

• 0.1 $Coop between shalt and gearbox beanng : 

• fina"'. insert the ctulch shalt in the beating on 
the telaoning ring in Ihe gearbox 

A • • embllng Ihe high lJII .. d g .. r and cOll9llng .'eeve 
on Ihe main sh." 

Proceed as tallows· 

• Fit tolle, cage and high speed gel' on bushing. 

• Insetl cage-bosh-gea. assembly on lhe Sj)lined 
$4ICtion o f the n"IIn shatt unlll i t is near Ih" hole 
dulled In the shall 

• InlroCuce the sptlng on Ihe shalt dr il ling and po­
Sition stop pin on lop 01 the spring 

a W,lh Ihe lett hand Ihomb or wilh a spe<:lal tool 
(formed by a pin and lube) keep Ihe pin ;::,essed 
down and wilh Ihe tight hand push bush ing wilh 
cage and gear dghl in. 

• Torn Ihe bushing lu the right o. lel! unlil the ~top 
pin clickS rnto one 01 the 6 inner grooves of Ihe bush. 

• Fit high speed engaging sleeve w ilh seledOt lark 

on the shalt. then the lark on Ihe rod. inserlong the 
fork linger in 1M groove on Ihe sptlned drum. 

NB In Ie-assembling the gearbox cover complele 
wilh selec tor unit. en SUre the ,,'ae lo, drum I. H I 
In the naulral po. ,lton u otherwise the selecto. 
pawls might not enler Ireely in the two slol$ indl ­
celed by Ihe arrows In fig . 117. 

• Screw ,n the 4 cover screWI lightly. 

• Inserl lhe Speedo drive pin in the covef. screwing 
rt down lully 

• On Ihe layshall l i t; O·"ng. Shim. speedo dfille 
gea •. and its stop ball. 

Fit provls;onaUy the la)'Shalt securing nul. 

• Mount 1001 '.9287 00 (51 in fig. 118) on the se­
lecto, shalt. 

• Adj",st l lIe gearst-1I1t contrOl by means at screw 
. A_. after having undone locknut ·B· in fig . 118 until 
gear engagemenl is smooth. 

• Check gear engagement by chang'ng up and 
down I,om low 10 high speed and !eeling !o' the 
neulral ;>o$ll;On II gearshifting p,esents some di l­
ficulty. take tile gea'bo~ COVllr down again and r. 
move ar add some shi,.,. betwee:, drum and gearbox. 
i! tllt difticul1y lies In engaging low aJ'ld 3rd gear. 

" 



n. 

Filled wil~ 

"noj between gea'bo~ co~er ano drum. i f 2 nd and 
(11'1 gUt do nOI engage smoothly. 
Shim sizes available lof this operation 3re: 0.6, 0.8, 
I, and 1.2 mm (.023.031 . . 039, .047'1 see fig. 119. 
After SIIimming refit Ihe cover as above described 
and check again if all gears engage properly. 
I! SO, loc~ the 'ayshaf' nut lightly using 1001 
N. 1490 54 00 (35 in lig. 91) and layshaft holdtast 
tool 1290 71 00 (34 in lig. 91 ). 
Aller lightening this nut. hammer it wilh a chisel In 
correspondence of the shalt groove to loc~ il com­
pletely, 
Tighten Ihe cover Sltcurlng screws and .emove the 
1001 previOUsly lined on the selector shaft Insert the 
Ope.sUng lever in the 5el(lCIOI shaft and tighten its 
se<;u,ing SCrew. 
Lock Iighlly the 011 breathe. plug which is also !h& 
retaine, 01 Ih" spring and Slap pin On the gearbox. 

Refi"ing lh. Inn.r body.nd ~Iutch unit on .,.." 
Assemble: 

• bear ing· inner body seal; 

• inner body; 

• safety washer : 

• Inner tlody locking nul on eiuteh shalt. Tighten 
this nUl USing 1"01 N. 14912800 (36 in lig 94) and 
hook wrene" N. 1491 26 00 (37 in lig. 95) : 

• ber.d one ear of the tockplate i n or,e of the lock­
nut grooves. 

"' "--------------------------------------------------------------------' 



Refltllng the complete clutcll unll on Ille main , heft 
and il> gearbox cO'<'e. (I'g. 10311) 

Relit : 

• inner OOdy · e- ; 

• tllrowoul bearing .C. on Inner body; 
I out.e. body .0. lined with seal on gea,bO_ cO'<'er 
-E.; 
• control rod .F. In the shalt. gearbox side: 

• comptete operating I .... ' on ge.,oox cove. wi lh 
'djuSllng sc:rew ."d loc:knUI, .Iso securing locknut 
with coUer pins ·G.; 

• 1...-.. relurn· spring .1-1. in ils llouslng In the 
gea,bOx, 

Filling !he complete goa .. oo_ with shatt. and gaa.s 
on the engine group 

TO assemble tile gearbox on Ille engine proceed as 
followS: 

• Fil ll1e gea,box on the stud bon, 01 tile engine, 
taking c.re thl t the clulch Inner body m.tches exac­
tly the two driven plates pre~,o.ully mounted. 

• Screw In the stud boltl Ind ,crew,. 

Aller assembling the gelrbox on Il1e engine, adjust 
the dutch operaUng le...er a~ follows: 

• sc:rew In Of out adjusting screw .8. alter 100-
1I:lnlng counternut . A • . The di, lInCe 10 be obtained 
If!)". Ihe gea.box cov@' In thO!' cer.I~' ">I Ille r"'!rId 
slOI whiCh lelaln, the cable IIlminal il 75 mm (2.951 
(!IHI .c. ,n lig. 120). 
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m REAR DRIVE 

18.1 Removing th" .ur d. ;v" boo (!tg 1~1 I) 

BefOre removrng ~nV pa'i h?m ,~"" "rarn I ~" 
complelely 
Do Ih.s by un(lO ' ''g me "uiS sccu"ng Tb.· box 1" I' c· 

'ea. sw,"9 ,u rn .. "d wllbd raw "'g 1~'l t.'" ",,"', !P~ 
kel _0 .. 
Take out the houSIng c"mplelP, w,,~ .. ·".r,n F. 
se~1 _F_ Irom the housing. 
Remove cover _H_. gaSkels .. L- wdr 'PM '·' ' I 
From the holiow sp,ndle ,emove 1M! ... "'" I,,,~ · · r. 
mne. race uSIng pulle. 17 948360 In on log t ?;. 
From the box remove spacer . 0 · ·.~~I P 
rol le. be~.ing _0 _ 
Remove the oule, 'olie. bea"ng .ace 'J~"". ~ .J .••• 

12906900 (15 ,n 1'9 123) 

Houl ing compon"nll 

To remo"e 1he nUl ~ecu.ing Ihe p,nlon 10 Ine hou~· 

ing. use 1001 1290 71 00 (34 In!tg 1?4) and ~ h'1Ok"<l 
w.ench. I 

From the housing ,emove 

• 
• 

bevel pinion ana i ts shims . 

tape, belrings; 

• Ilea.ing outer ,ace by Ih .. " ,d Of pulle, num"e' 
1794 50 60 (40 in l ig. 125) : 

• 
• 

bear ing spacer : 

bare housing 

Pinion S hlm""n~ ava ilable ."" . 

1·1 .2·'.5 
( 0039·.~7·.~9··1 

{
"'d'~SI 1""lh clea ,ac.ce ',om 0 ' 0, 
0.15/11m 10039 + 0059·· . 
AvaIlable .hlm si.~s 08·09· ' · ' '.'? 
1 3 mm I 031· 1l35· 039· 043· 0-<: .• ~1 .• 

",~I __ _ 
" 
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18.2 INSPECTION AND OVERH AULS 

Drive bo~ 

Ensyrll ll1al : 

• IlIo.e are no cracks Or leakages in Ille casing: 

• tho bearing housing is not damaged Or SCOred : 

• lhe union lacos are nOl scored Of damaged and 
perlac1ly smooth; 

• the seal rings aro s@ effic ient Replace if crum­
bled or Mve 10&1 their efficiency: 

• all gaskets should be replaced even II they ap­
pear to be sl il! in good condiTion. 

D.' .... bo_ Ilange 

Ensure that : 

• flange Is not cracked : 

• union laces are not scored Of "'eked: 
• bearing and seal llousings aro 1'101 scored or nic­
ked: 

• elfic iency 01 tile seaL It crumbled or damaged. 
replace it 

Are available in Q dillerenl sizes: 

0.8 · 0.9 - 1 · 1.1 · 1.2 - 1.3 mm ( 031 - .035 · .039 
,04J • . ()47 - ·05n. 
Ensure the union laces are nol sCo<ed Or niCked. 

Intem. r loolhed spindlot l or ... , wheel coupLing 

En~li re the surface supporting the ball beanngs Is 
"_~Jltless and dead SnMlot't. also Ihe internal teeth 
are undamaped. 

Sen l Io '·~ r s"t 

The bevel sct consists 01 II pinion and a _Gleason_ 
crown wheel. Ensure the teeth 01 Ihese are nol 
chipped Or excessively worn. Pin ion shank should 
be Iree 01 Koring and Ihe splines dead smooth. 

C;lg" ret;llnlng rl~g 
Make sure the contacl surlaces are dead smooth 
and not worn. 
Replace as ne-::essary. 

Re.r whe,,' .,.JndJ" di st;o n<:e pl"c" 

Check integrity of all conlaCI surfaces. 

Gearing houllngl 

Ensure all coupling surfaces and Ihe bearing halOS· 
,ngs .re no, scored or worn . The gaskals should 
alW3YS be chango:>d. 

Be;lrlng spac., 

Ensure thai its cont3CI surfaces are not damaged. 



B.a. ing space. I h"'" 

Are 8vailable in 2 dillerenl sizes. Check Ihelr tlalneSS 
or II Ihey Me eXGenively worn. and replace as ne· 
cessa. y 

B.vel ,.1 •• curlng nul In be.ring housing 

S,nce Ihe nul'. ling was c rushed to Io.m • SlOP In 
one 01 Ihe pinion groo .... s. when r<'!-usembhng .t is 
always advisable to change Ihis nUl. 

Rubber s •• 11 

Mak,e SU fe Ihey ale s till aUklenl. II crumbled or have 
lost their elastlclly. replace. 

Drio'. , hll , I.ev. 'Of b •• eI pinion 

Inspe<::1 Ihe inte,"al splinea. II chipped or hea.ily 
SCOl'ed. replaGe the sl ..... e 

Clrclipf on ",ain ' han 

Ensure of thelf perlect e lticiency. If they have 10S\ 
their elasticity. replace them. 

A ll splines should be in perfect stale. II chipped or 
$Gored. replace the shafl. 

Double cardan }oInl 

Ensure t t.e 'r.tern.1 Ip"n8S are dead ~ mOOlh and 
free from chipping o. SGoring. Ensure Ihat the arli · 

cutelion IS nOI 100 .Iack or has ha.dened . xcessiveI1. 
II necesSIty. replace the joint 

Gan.r r."lnlng bands 

Check ror cracks Or .f they have 10$1 its etastic. ty. Re· 
place. if "ecesssry 

a ••• 1 plnion·c.ow" wheet • • Iacllon 

Ensu.e Ihat botn pi" ion and wheel c.. r the same 
leUer I_A . Of -8 • • rig. 126) 

011 I .. kag •• I,om Ih. rea, bOI drin 

This check is done as ta llow s 

• fit 1001 . C . on Ihe box (f.g . 12]f This 1001 can be 
made up us,ng an arm 01 an old sw.ng lork ("ghl) . 
welding on lOP 01 ,t • small plate lotting an a ir tube 
valve 

Porosity 

• Place the box ,n a wate r full bas,n and blow com· 
preswd air Ihrough the val .... on tool - C - (fig. 127). 
Any po<osity w,1I be evidenced by bubbles in the 
wal ~r. ! 
Ane. delecl ion. these are best elim'n8lOd using Dev­
con ·F. compound N. 00 01 02 00 (SS In lig 35) 

2 011 leakag.e be tw •• n ,.al lind hollow splndle 

Ensu.e !he seal is mounted w,th ,II l ips and spring 
lac ing inwards. also ,I has not lost III ellosticity or 
has Grumbled 
Check smoothness ot the hollow spindle surface 
~onlachng Ine seal. II necessary. cMnge Ihe ! pindle 
and / or the sea l. 

'-------------------------------------------------------------~". 
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3 011 ""PIng ItIrough the box and the boHom 
sLKpenllon neurlng spilldle 

If this spindle shows up oil, . put some TElFlON 
0001 0000 tape On the threaded portion (57 fig. 35~. 

18..3 RE·ASS EM8LY 
Tep*r be .. rlng OfJter rae .. In ItI8 houllng 

These are fitted using ;pec ... ! p .,; .... h part N. 17:94 51 50 
(53 in lig. 1~8) . 

90 
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Houl ln.g I nd Its components 

Assemble these reversing the dismantling sequence 
t!<1suring that if no parts have been changed. the 
number of sh ims between spacer and bearing. a tso 
belween bearing and bevel gesr is tne san,,,. 

If any pa" has been replaced . a new shlmmil'l9 witt 
be requrred . 

The nu t is lightened usln!). hold,ng 1001 129071 00 
(34 in lig. 1?~' ~nd a w rench. If properly shimmcc' ... p. 
the pini"" should IU , ,> ffeely but wit:,,,(.r; any pl"y 



Pressing the Inner .aCe 01 the ' 011" bearing on 
drilled pin 

This Is dOlle by the aid of tool part N. 17 94 84 60 
(30 in lig 129) 

Pressing the outer raCa 01 the .011 • • bea.lng in the ,,, 
00 th is using 1001 part N. 17948860 (56 In fig . 130). 

Housing on th . boJ (I ig 131) 

WMn .elolling housing . A. on drive bo~ . B. , en­
sure the 0,1 passages in bOJ -C. and housing .D. 
a'e perte.: tly lined up. Remember to Ii i seal _E. 
betwOOf1 hOUSIng and drive box. 

Fitting the cove. on drive bos (fig. t32) 

Proceed as lollows: 

• Position gasket . A . on the box, liT shim _B_. and 
then the other gasket - A·. paying attention to the 
alignment 01 the II/brlcaling holes. 

Ensure also that the wording _BASSO. (C) laces 
downwards aM the arrow stamped on cover .0. is 
allgne<:! wilh Ihe arrow on box · E·. Then lightty :;.c.ew 
on the screws, 

Pinion-crown couptrng (see tig. 133--133/ 1) 

Ensure the plane formed by the gear set is in p<lr­
leel co .. esponden~e Chec/t tI,i~ i:.)' 

_ .. r ·· 

L .--

'" 

1~ 1 
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• Tigh len th@ hOllsing complelf! wi th pin ion to the 
dr ive bo. using a couple 01 routS · A _. wAShe's, and 
spacers and this only provisionally 

• Smear the CrOwn tee lh with lead o. id .. , 

• Now provisionally Sel up th i, group (c,own wheel­
hollow sp lndle-<;over gaskets and spacer) in the box 
h~eding to Ihe arrow .. nd Ihe wo,ding -BASSO. 
(low side). 

• Ins",1 1M legs of unoversal puller · A· (fig. t33) 
and secu,e Ihe ... Inside Ihe dfilled pin 

• In th is fit a piece of light alloy · S . and screw Ihe 
extracter On il . 

• Now evenly rotale pimen .Co. holdin!; Ihe Crown 
in such way Ihat the rOlation leaves a contact trace 
on tha painled section or Ihe crown ge"r 

• DiUerent size shims a'li ava ilable 1o. th is adju­
stment 

Checking the c rown_pinion c leafance 

If the pin ion CrOwn contact is co",~ct. the mark on 
the pinion leeth will be as shown in .1 . , pinion s,*n 
f.om driving s,de (fig. 134). I 
If Ihe contact 15 as SnoWIl al . 2_ (1!g 134). Ih" 
mean~ the c' Own is too near lhe p inion. Move Ihe 
crown wheel away \.0I\l the pinion and increase tha 
shim thicknoss. 

II the COnlaCI is as shown at . 3_, Ihe pin ion is too 
near Ihe rotational uis of Ihe c,own. Mova away 
1M pillio" and redllce lhjc~nes$ 01 t he bea,jng'pi · 

"'L-__________________________________________________________ ~ 
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n,on shim (see ."0 .... · S. log. 133/1). 
II Ihe contact IS as shown at . 4. (Ilg . 134). Ihe pi· 
nion is too lar I,em the rotational aol. 01 the Clown, 
Move pln.on n.,.'e, t o:> the Clown and Increase th,ck· 
ness 01 the bearl"9 -p i"ion sh,m (see . rrDW - 8· IIg 
1:)311). . 

II the contact ,s as st>ow~ at .5. (Iig. 134). Ihe 
CIOw.' is 100 la. away ,.om Ihe 101;)lion'al u ta 0 1 Ihe 
p",l0<1· 
Approach Ihe Cfown amI .educe Ihicknan 01 the 
bo~'Covel adlushng shims. Wi tn a eOfrecl canlae!. 
the pm'Of>.c'Qwn dea'ance should be 0.10.0.15mm 
( .QIm. 0«.9") 

A .. em bllnog Ihe bo~ On the R H a.", of the ~ .... Ing lork 

... Fit 11'111 wheel spindle space. in Ihe bo_ 

.. Aller lining Ihe sleeve and spina,. on the pInion, 
position Ihe seal on hOUSing - G. (Iig. 1311. and ~;;p 

llle rea. drive 1>0. complete with shalts on 10 ttle 
double cardan join t and the 4 studs In 11>8 hates 01 
the ,wlnQ IOlk ligh t aim . A •. tig 134 

... Ins.rt rtar wheel spindle · B· (11g 13-t/ 1) through 
the L H arm 01 th' fear lork and th. dll~ bOl . 

... Tighten nuls . C. (fig. t3-t 1) with Il>8lr wa$hers. 
Then Withdraw wheel spindle ·e. whlo;h Should eo­
me OU1 e"ortlessly. 

II i l ol1en any reSIstance. II 15 nee,ss,IV to loosen 
nuts · C · and 1urn the bOJ 10 Ihe right or 10 the left 
until t ile spindle Can be Withdrawn ~fOm the bO~ and 
the swing lork arm wi thout any eUort. 
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II FRAME 

Two par ts mak<l up th<l f'ame: one is of convenlio­
nal type and th<llother is formed by 'wo bottom 
m(!mbers which cllrry the enyine_ i.<I. the cradle 

A Inspe-cllng and o~erhaullng Ihe trame 

Afte, an accident. the Irame should always be che· 
cked over tor deformallons. cracks, etc . aga insr Ihe 
S,7es indicated in drawing page 135. 

B Cenler sland relurn spring 

Ensure i1 has not lost ilS elasl,c iIV, 
Under a load o f 30 kg .l. 5·" 162 Ibs). Ihe spring 
slloutd "~Iend ro mm (.39") , 
Free length is 94-95 mm 13.70-3.74") 

C Side stand relurn sp,ing 

Be sure il IS ShU e fficient 
Under a load 01 10.2 kg (22 Ibs). 1M spr ing shou ld 
ex l end 7 mm (27") . Free length is 183 mm (7,2ln. 



• 

• 
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m REAR SUSPENSION 

Tile machine ' i1s 2 rear shock absorbers with hy· 
draulic dampers that can be adjusted to 3 different 
p<lsitions uSing the wrench supptied in tile loot kit. 
In case 01 improper dampo. oporOtion. they shoulo:l 
be .eturned 10 the manufacturars 10' overhauling 
(see drawing l ig . 136 - VIClOO as- and Hg. 138 - 1(100 
S P·). 

Spring InturllS . II 1000 G S (tig . 137) 

Free I'mglh : 293 mm (1'.5Y). 
Length under 108 kg toad (238 Ibs) shoutd be 212 mm 
(8.34"'). 
Leoglh under 130 kg (286 Ibs) should be 195.5 mm 
p.69·'). 
Leng th under a 10ild 01 232 kg (510Ibs) should be 
136 mm (5."3~ ). 



1000 SP (Hg. 13811) 

F.ee leogth : 280 mm (11 ,023") , 
l er>gth under a load 01 52 kg (114 lbs) Should be 
237 mm (9_33") . 
Length uoder 8 load of 103 kg (226 lb,) .,.hould be 
197 mm (7 .75""). 
Lenglh under a load of 145 kg (320 Ibs) , tIould be 
168 mm (6.61') . 
Length uode. a load 01 232 kg (SI D Ib, ) sMuld be 
135 mill (5.31 '") . 

If any sprlr>g has deformed or is not with in (he abo~e 
l imits. ,eplace. 

------------~---------~ 

mm 27 Po ... ion 2 229.5 (9,035") posil,on 3222 (8.7~(Y") 

~a") o n320=' (12.598" .,,,"') C tosed l ,C2.1 .2:'(9 .oI4 :1:"') Cloud F.C 235 (9252") 
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103 ~9 (2U IDs) 
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ED FRONT SUSPENSION AND 
STEERING 

FRO NT FORK 
R. rnoval hom ",acllin. (hg 139) 

Ahe, temo ... ",!! the Iront wlleel as descrpbeo In PIIr" 
23.1. remove Ihe lor~ as 101l0W5 

• Remove windshIeld. 

• Un"oo~ all eteet"ta l connecilons me"dhgnl and 
IUln signal indicators) 

Remove sCreWS ·A· and d isconneci hydraulic t~ · 

lipet _0_ hom Ihe lark cove's 

• UnDo screws . M •• • emove Chps _N_, and ",1,1 
screws _M_. 

• Undo sCrew anet wasller .p. dIsconnect steering 
damper _L _ Irom bOl1am yOke . 0. 

• Undo bons . C - and remove !he "ead l,glll [.0 ..... 
the fot k lugs. 

• Undo proCh bOl' . 0 .. ,erain,ng handlebar - 0 _ 
and lilt the handlebar Camlllel" wi l ll ",altUme nl. and 
controls Over It." fuel lank I 

• Unoe nUl -E- and "teenr.g "", \ secu""g bolts 
.F> and - G -

• Undo nul _H. and lake oul bea"ng eo"co . 1 •. 
when Ihe Ior io complele w,rh Slee"ng lube can be 
IiUed up (make sure nol 10 r!r op I~e bOl tom lo'k 
cove's) . 

Dismaniling Ih" lo,k coy"r wllh ,od and dampe, 
I,om Ih . lot!< legs /I;g . I ~ O) 

AUf" .emOy,ng lI,e froni wheel I.om In" lork legs, 
I .. :nl_ ·,end" •. headlighl and eali~.s, p roc ...... a~ 

lollow~ ' 

• Und o I,,;) se,,,ws . A· secu, ing Ih. cove. assem· 
bly 10 Ior- k luhes _8. 
I Move hous,ng~ -C. upwards 

• Slide oul Ihe 10'k I<'ss . D. complele wllh dam· 
PII'S hom 1", 1< ,ods · S · 

Removing the 1CK"I inne r lubes {fog. 1411 

AUe, ,emov,ng Ihe Ironi wheel, I 'on l lender, head· 
ligh!. botl om lork Cove.s w,th dampe,s. lake away 

• Allen screws secur ing Ihe lo.k legs 10 Ihe lop link ­
"'g plale · A . 

• Allen sc.ews securing Ihe fo,. leg~ 10 bOlinm v'" 
ke . 8 . and slip oul bOlh tn, . tubes . C- (See arrow 
,.D_) 

F,ont lo'k component. (Iig , 1421 

Sc,ew. I,onl lo.k " ,be securing. 

2 WaSher s. 

J Spacer 

4 Screw. dampe,. 

S Sc,ew. 

6 Wash'! ' 



, Fork sleeve. 

• Screw . spin(! le secur ing . , NUl, spindle screw, 

" Oil draIn screw Irom lork legs. 

" Washer . oil drain screw. 

" Studs, fender securing. 

" Dust cap" . ,. Seal rings. 

" SoUom caps. 

" Clfelips. 

" ROd ends. 

" Tub l!~. 

" Damper nuls. 

" Nylon caps. spring ,elurn 

" Dampers 

" Upper lork caps. 

" Gaskels. "'ppe' caps 

" Bearings. cO\Ie, retaining. 

" Slay lubes . 

" Springs. lowe' , 

" Spacers. 

" Top spdngs. 

" For k shwves. 

" Bottom yoke. 

Inspections 

Ensure It • .!! the ch'","'cd ~Jc l ion 01 th e fOf~ roo 
whIch slides in the !)ollom cover is in good condl· 
tion and fr ee Irom seotings. Ensure alsI> the rod 
is perfectly straight and the th readed section "nda· 

~:~iamele r ( ;h ~<:'';''Jd -portion) : 34.715-34.690 mm 
( !.3062·!.365'l The bOUom lork cover is in light 
;,1;0,.. Ensure its mne. r~rl :$ not scared ar exces­
$. 'ely worn. 
I 0 "t cover is 34 750-34.790 mm ~' .36;'·1.369"). 

, , , 
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Orlgillal rod-cover c laarallce 

0.O~5 .() , 100 mm (.00177-.0039-) 
Make sure Ihe shorl spring ill Iha lark has lollow'"g 
sizes alld Ioad,nljll (Iig. 1~5) ' 

A Free lenglh 95 ~ 15 mm f314 .:. 0059-). 

e When c<>mpresM(! 10 91 5 mm (3 60~) should give 
• lOa<! 01 9.3 kg " 3"/. (20 Ibl). 

C When compressed 10 60.9 mm (2.391 sl'lou\(l g'''e 
a load 0190.7 .: 3"/. (199 ;bl ). 

Fork Ions! spring (lig. 146) 

A Freelengll'l 336.:. 1.5 (1322 ..t .00591. 

e Whoo compressed 10 328 mm ('2.9'1.houid give 
a load 01 9 3 kg - 3"/. (20 Ibs :I; 3%) 

A 
B 

C 

!~ 
I ~\ 

A 
B 

\..: _ I 
D 

M\ 
\Y\ 
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C When compressed 10 251 mm (10 ' 1- ) should g, . 
"e 11 load 0 1 90.7 kg - 3"(. (199 I'oS) 

D When comprened 10 219 mm (862"1 sl'lOuld g i'" 
a load 0 1 134 kg ..t 3";'. (293 Ibs) 

• A!ler an 'CCKlenl make sur, 11'1, lork 'I nOI bene 
See slles in draw,ng liljl 143 

• Ensure Il'Ie dUll 9""'0 on 1I,~ to'~ cove.s lue 1101 
cracked 

• Che<:k" Il'Ie eirellp 15 11,11 ''',c,enl 

• Ensu.e the seals on Iha boltom covers ara ~Ol 
crumbled 0' e~cess'valy nardened 

• Check ,I Ihe plnl ic ring on Iha dampe' rOd ' . 
crushecl 0' cfL.mbled. 

• Check it both dampers are eQually loaded II nol 
replace Ihem. 

• Check illhe Ihreaded pO.lron of Ihe lork lube Bnd 
bottom yoke is Sl ripped. II 10. rBp lace 

• Ensure l he sleerinljl bearinljlS ,re slll1 ,n good 
state. 11 not. rep lace 

Fle· ... embllng Il'Ie dampe'l wJth rods Ind Iprlngs 
the lork <:ova" (I ig. 147) j 

• Ensure Ihal Iht! 'WO ~IO ls on Iha ,nnflr pawls 'lfe 
a proper Iii (on l>ush _ ... _) Md thlt Ihe nuler pawl 
_S. 01 Ih,s bushing il a prope. hi Into the ,nner sial 
of leg cover -C • . 
To ensure II they a.e properly In~rled (aller liU,ng 
the damper assembly on Ihe ccwer _Co) . ,t Is neces­
sary to gently l urn Ihe leg cove. to I'" ,iljlht or le lt 
(see arrow -0. unt,' Ihe pawls a.e haard to cNck 
1'I0r, 08. AI this stage. $(:,ew ,n alumin,um SCrew Ino 
washer _E_ on the bottom end 01 the cover to secure 
rh') dam.,.r rod-sp""g·"ul assembly on the cover 
i lselt 

He-assemblln!jt the 10 .... I lld r"fi llill ljl II 011 1M 

' ''' ''og column 

Fle~erse tha d,smantllllg seQuence bel" ,ng ,n m,nd 
10 filially till up Ihe le<;Il .... 11\ 0,1 
Quantity .e(lulled 10f each 11I9 11 0t!0 Its (2 01) lor V 
1(X)O GS lind 0.090 (3 0. ) 10' tOOO SP ot AGI f' F , flu'" 
ATF Oe~.on or eQu,~ ... lenl 

V.,ilbl .. for lOOIJPP 

Conl.oIs: 

• Ensure Ihe long spdng f lig. 146) hn the loliowin!l 
lealures ; 

... F'ee length 336 ' I.S (1322") 

e When comp.essed 10 3~7.S mm 112 893 'f ':hoy d 
give a load 01 8 kg .!. 3% (1 6 .3 Ib $1 

C When compressed to 239 mm (9.40-) should g '. 
_e a load 01 90.7 kg • 3'10 (199993 Ibl) 

D When compressed 10 219 kll (862 '1 , hoyla give 
a load 01 109.5 • 3',. kll . (231 j b ' ). 
CheCk lork sizes allalnl1 draw,nljl Iill 144 
Ensure the voltme ter and clOCk a'e in gOOd conoi­
l ions. 

Assembly 

Reverse the dismantl'ng oper.tlOII • . 



m SWINGING ARM 

22.1 INSPECTION 

Ens~'e the ,ea' swing a,m hps no abno'mal I><!n­
dings 0' defective welding . Chec~ condition of the 
bearinq housings and smoothness 01 the union faces 
to the d,ive box. 

lIeck sizes d,awing fig. 148. 

22.2 REMOVING THE BEARINGS FROM THE 
SWINGS FORK 

Use pulle ' N. 18927250 (55 in fig . 149) to ,emove 
the ca,dan joint bea,ing (to take out the lo'k spin· 
die I><!adngs use pulle, 12904700) /14 iro fig. 150) . 

~mm 

( 15.:)54" ) 

.. 
;j't c-_ _ -' 14. 

'" 
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22.3 PRESSING THE OUTER RACES ON THE 
SWING ARM TAPER BEARINGS 

Press these in by lhe aid of punch N. 17 94 S2 60 (33 
in fi g . lSq. 

22-4 PRESSING THE BEAR INGS INTO THE R/ H 
ARM OF THE SWING FORK 

Press Ih,s bearing in using punch 17 94 53 60 (31 in 
fig . 152). 

22.5 ADJUSTING THE SWING ARM PLAY (fig. 153) 

Ensure the swing lo,~ oscillates ',eely wilhoul any 
play. 
Be sure bOlh spindles project by the same amount. 
This adjustmenl is besl done using a screw(lriver 
·A· and gauge · B·. 

I 



Ell WHEELS 

23.1 REMOViNG THE FRONT WHEEL - V 1000 G S 
(log 1S4 ~ 

• F,I Sland pari N 18912450 , I In rlg . lS) unO<!r 
Ihe engine. 

• Undo bolts _F_ and _G_ thai secure caliper · A· 
10 the I.' tt leg cover and by lightly raIsIng Ihe cali­
per withdraw II I rom Ihe bra~e d,sc 

• Undo sp indle nul · S . on Ihe R tt SId.e 

.. LooMn Ihe sp indle-leg cover sKlIring !Jerew ·C_. 

• Take 0111 spindle - D • . 

• Take 01 rhe brake d,sc I rom the caliper belled 
on the R H lork leg 

R .... oylng the Ir<nll ... heel hllb (Iig. ISS) 

Operate as l ollows 

Undo nll ts . 1. on 100 braking dISc secmlng screws 
to ~lIb . 3_. <1nd l ake 0 .... 1 sCrews .2- and spacer _7· 
Remove belh draka disc spar.ing lIanges .4. and 
Irom ,lIeM remove bearings .5_. c",cIlP. ·6- and 
. 'nally bes"ng wacer · 8_. 

IMflKllon 

AUer slfIpping ,he 1I .... b; C~Kk 'he brake diSCS lor 
scoring . • !SO thai the lIange joininQ I"ce is not da_ 
maged and Ihe circhp stili etticlfnl. Heplace. as 
MCesUry. 

neverSCI 1M dismantling sequence except Ihal It ;8 
neceSS Jry to check wobbling 01 the disc w,lh a 
p'oper gauge. 
Ma.Jmum wobble 0.2 mm (.(1(178") 

5 

I 

'-________________________________________________________________________________ --!~ ss 
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Tlghlen Ihe Ilrake dISC nUIS 10 hub w llh a 10rQue 
wrench sella 2.2·2.4 kgm p6-18 II. Ibs ). Ens~re 
all spo~es are properly .ensioned an<! lhe wheel ;$ 

well ba lanced 

Assembling Ihe Irani wh .. 1 on Ihe ,.onl lo.k leg. 

Reverse the removal seQueoce. 
The spindle nUl has 10 be tighlened 10 a torque loa· 
ding 01 14·15 kg (100· 108 It ' IM). 
Space • • E_ has 10 be tiUed on the R/ H side (li g. 1!).1) 

23.2 FRONT WHEEL· 1000 SP 

Remov~t hom r.onllo.k legs (lig. '56) 

• Fit $Iand N. '8 gl 24 50 (1 in lig.35) under the 
engine. 

• loosen screws · A~ securing Ihe hydraulic cali. 
per · 8 . 10 the lo,k leg, raise Ihe caliper wilh p iping 
and pull il oul Irom the disc. 

• Undo nul and washer . C· on Ihe wheel spindle 
and remove spacer -Do. I 

• lOllsen screws _E_ securing Ihe Sri"dle Ic lork 
rods _E _. 

• Sl ide OUI spindle _F_ wilh spacer . G. (from the 
LlH s ide ). 

• Remove brake disc hom Ihe caliper on Ihe bot· 
10m fi / H l ork stee~e . 

Removing Ihe Iron l wheel hub (lIg . 157) 

• Undo sl~ sell·locking nulS · 1. and remOve si ~ 
screws -2-. Remo~e bOlh brake discs · 3· 

• Using a suilable -p .. IIC t. ,~: .'''ve both bearing~ 
~4 _ wlth spacer _5_ 

( 
", '-____________ '-__ -" __ -''-______ ,'-________________ C·O' ______________ clC-__ -','-_ 
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Inopeetlon 

Alter completely StUpPlng the hl,lb. ehet:~ lor .lny 
brake dIsc scoring and il Ihe hub pomOfl conlacl+ng 
tile dISCS IS not damaged 
Chec"- also condItion 01 lhot wheel bearings and " 
any part i, n(ll per leClty ellic i.nl . replac. it. 
e. sure the wheill IS qUI" Irue al>ll Ihere are no 
,u lal clearances or wobblings (see lig 158) 

R.,ass.mbling 1'" whe.1 hub 

Reve.se lhe dlsm. nlhng 5eqOOnCe, ensuring lI'e' e is 
no disc noaMg. checking Ii'll' w ilh a gauge. 
MI~;mum allowed wol)bling : 0.2 mm (0078-). 
rogh l.n 11'101 secl,l,mg screw nulS wilh a l orque 
wrenCh HI 10 22,24 kgm (16, \8 II Iba). 

R . ..... mbllng the wh.el on the 10.11' legt 

Revefse Ihe dlsm.nUlng operalions. lOnSl,lfe spacer 
. 0 _ on spindle . F. Is hned on the RI H side and spa, 
cer _G_ on lhe leU (tlg. 1S6). 
The spindle nl,l l is lighteneet 10 14· 15 kgm (1 00-108 
II libs) wilh a lorq l,le w'ench. 

23.3 REAR WHEEL · V 1000 G S 

Removing th. r •• r wheel Irom Ih. , wing 10.11' arm 
a nd . ... d.I~. box (fllO . 159) 

ProcP'l'd as lollow~ 

• Undo lhe boll sec l,I"ng lhe L/H mutller 10 In. 
tram • . remove clIp .nd ' hll m1,l1113, f."m It-II p , h"I,I~ 1 .... 
• 
• 

Undo nUl .6. on the spindle d. iv~ bo,). side. 

Loosen spindle securing boll . C. to' sWIIlg lo. k 
ar .... 

• Hcmove spindle . 0 · hom .u. dr"'e box. hub 
and swing I .:;r ~ a. m 

• Remove b •• ke disc I .om c.l ipe •• E. 
• Slop 011 plate and caliper complete wil n p iping 
and secure ,I 10 the hame lube. 

E Lean Ihe machine to '''' . ight jusl SI,IUicrenl ly 10 
allow wh.el · F. 10 d.op out. 

Str ipping 11'1 ' rear wheel hub (tig . 160) 

Remove screw . 1·. washer . 2 •. and lockplale ·3· . 
Remo_e ci relip .. 4_, ""h d.l.e p late . 5· (Ind .... bber 
blocks . 6-
Undo nu ts · 7_ and remove sc.ews · 8- . 
Wilrrd.aw b.a ~ e dl,e _9_ 
Remove seal . to _. flag(l . 1' _. and " om Ihis. seal 
· 12· beaung - 13- and 'rom the other side bearing 
- 13- . washer . 14. , gasket _15_. ane! finally space • 
• 16_ 

In~cllon 

• Ensure the cUsh plate reta,n,ng (",cl,p has not 
lost ,ts elaslic, l y. 

P.,sll~".,.. 

~l~.!'·'n 

~-0 3 ...... 1 ~"a" 

("",," .'n< ., 
,,3 ...... IO" " ~ 

1 

-'--- -

I 
, I , 

~i li , I 
, . I 

"'f'''.'''''' _!.t':.."!.l!!.'·_~ 

c .. o .... ,,'" .. 
03_10"'" 
~ .. 

_03~ 

eo.o •• o"oc:~. 
0)""" 10"'" 

1 •• _'""!!!!.. .. 
• "0' .. 
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'" 
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• Ensure the eush drive plate in undamaged. 

• Ensure the GUSh drive futltle . blOCKS have nol 
hardened Dr crumbled. 

• Check lor any 5co"n9 01 the brake <lisco 

• En~ure the bearir.g -liange ei.cl ip is still eUieien!. 

• O1eck com,lilion 01 the bearings. 

• Ensure .111 spo~e$ ~,a prooerly ten~ioned and the 
wheel is til"". 

Ae-filtlng the rear .... heel oro Ihe ewing arm lind drive , .. 
Reverse the dismantling sequence ensuring caliper 
plate . E. (Iig 159) is inserted in the swing arm lug. 

I 
23.4 REAR WHEEL · 1000 SP 

Removal (lig 161 i 

Proceed as lollows : 

• Set the vehIcle up on the cenler Sland. 

" Loosen spindle secur ing nut .A· with waSler _B _ 
trom spindle _Co : drive box side. 

• loosen screw · 0· securing spindle .C. to Ihe 
swing fork arm. 

• Withdraw spindle .C. Irom drive box, wheel hub. 
and the swing arm. 

• Withdraw platt'! . E. complete with hydraulic ca­
I,per and tubing. secu"ng ,t to the Irame tube. 

• lean the machine to the right just su ff ic iently to 
aliow the whe-el to drop 011 the sw ing arm and driVf.: 
bo~ . 



Stripping \he rea. w 
" 

162) hu t hub ( '9 

Ie as foHow , asher . '. 
• , .emove Ope.a Wilh SP"ng w 

crew - 1- .4. , 
• Undo s -~ friction ung 12 rubber 

3 au" and lhe flange . " . ' plate _5. 
cush dr.ve • Remove 

LJ!OC~$ nulS . 7 •. " nt! 
• UndO sell (ocking ,e",ove spindles 

• 
.,. 

~ ke d,sC - 9- _ n ' .. Remove ura L ' I-I cuelop 

• 10· and . 13 _ • Remove gaskel - . _12. and space. 
'- Ih bearings 

Remove uO wheel . 15. • - 14· Irom rake 011 hu:' _ 

Inspection 

IS have All"r all par 
check Ihal : 

Irom the hub, been removed 

• Ihe c"sh drive blocks are ed or ha.· nol cr"mbl 

dened: '5 "ndamaged ; 
I><!ar.ng plaia , . 

• the . nOl deformed. _. . 
• Ih" lIange 's od cond, lIon. 

I 'SShilongCl d ' 
• lhe gaske , are undamage . on-
• Circlip and beartng d and lhe Ilat surface c 

. is nOI score 
• Brake d'S~ C is undamaged,. ainSI draw. 
Hlcting Ihe d.s d play and flOatlng'l ~~a,a 23.7) . 

Finally CMck en 'n, of Ihe whee 
• d balanc, jng f'g, 163 an 

the . ear whee l '- ,Ia!e 
Re·llnlng ens"rong I"e 

I sequence ed ,n the lug Reve.se Ihe remo~a (fig . 161) '5 'nsen . caliper _ ~ 
carf)' tng 'n9 fork arm. on In" L H sw, 

"". 'Ie''', .;:, •. , D3,""" 

ik..1'fj¥:~ , I' , , 
II . 
'j 

0",&, S'1 L 0 3 ",," I _~" _ , 

ThO a<;'",'" 'DIe 
'''~~.: ..• 

'" ,,. 



23.5 TIRES 

The tire condilion is 01 main Importance 8$ the sta· 
bobly. "ding comlort. and even the rider·, ulety are 
largely dependent on the state 01 the tires. 
Nevar \151! tir"" with traad less than 2 mm ( .018~1. 
An IncorrKt lire pressllre can also al1ecl stability 
and cause rapId deterioration 01 the tlfe Itsa" 
eorreCI presSljres are · 

Front wheel 

One or two perlon, · 2.1 kgl cm'l30 p.sJ.). 
Rear wheel · - I pe rsoo 2.4 kg /cm' 134 p .sJ.I. 

2 persons 2.6 kg lcm' 137 p.I.I.I . 

These data . re Intended 10< normal use (tourifllJl. In 
case 01 hlgl'l way Or constan t higll speed . Idlng. In_ 
c.ease II.e p .essure 0.2 kg /cm' (2.8 p .sj.) 

23.6 TENSIO NING THE WHEEL S POKES - V 1000 
G ' 

Make sure all spokes afe pfoperly tighl and Ille 

wheel pe"ectly lrue. 

• Tum lhe Wheel bf hand checking with a slop 
gallge lor any oll$ell. II nacessary tlghlan the lett Of 

righl spoke~ IInlil Il1e wlleel turns Ireely without any 
wobbling. Thil check sMuld be made .fter the lirsl 
5()() km (300 miles) and Ihen ... e,y 1500 km (900 
miles) . 

23.7 WHEEL BALANCING 

To improve stabilily and dec,e.se vib • .,ion. al high 
Sl)eeds. the wheel' hav" 10 ~ properly bal~ l;:PU 
A g~ .... ...eI :. ....... ' 119 is obr.intd .;IS ~0110W5 . 

e 'emo"",, the whOlel and ~I it '1'1 on a lorked sland: 

e spin the wheel lightly sa""ra' .imes and watch if 
it stops .Iw.ys In diff.ren, position • . II so. the wheel 
I. perfectly balanced; 

• it one point 01 Ihe wheel alwayl stops al Ihe bot-
10m. put . su.table welghl on Ih' other side ; 

• repeat Ihe Ope,alion unlil the wheel is correctly 
balanced. 
Th,s ch.ck should be don, alt •• the tirst 5()() km 
and then .... ry 15()() km (900 m,les). 

23.8 TIRE REM OV" L ANO REFITT.NG . V 1Il00 G 5 

II the Ilres hava an arrow on Iheir lides. til Illem as 
10110ws: 

• tha .ear whe.1 willi the a"ow lur ..... d lowards Ihe 
riding dirachon : 

• the t.onl wh •• , . w,'h Ihe II"OW tY fned against m. 
, id lng direction . 

21.9 TIRE REMOVA L AND REFITTI NG _ llX10 SP 

This model hIS light alloy rima wllich oil.,., h lghe. 
n>e(:hanicaf 'HI"ance bul may $l.llIe r damage Irom 

110 

a functional and aesthetocal aspect if ,mprope. 100'· 
ings is used lor lhe .emoval and 'etltting operation, 
Under the cirCllln5tances. neYII usa tOOls Ih 'l ha ... 
ribbings or sharp .dges on the sid. COntacting the 
rim 
The cOnlacting surlacs 01 'lIch lOOting ha. 10 be 
very wide. smooill. and wilh rounded edg ••. The 
U5e 01 one 01 \he lubricants available on the mlr­
kel lor Ihis pllrpose w,1I greatly facilitate lire sliding 
and setting on the rim. prevenllng also ove.loads on 
the lools. 
It is also very impor,anl lor Ih. tire beadS to be pro· 
perly .ntered ifliO I ... cenl.r om groove 
1/ lhe tires have an a"ow on thair "de, fit lhem as 
1001ows: 

• Ihe rear wheel w,'h lhe a"ow turned lowards til. 
r'ding dirKliOn: 

• Ihe Iront wheel. with me arrow 'lI'ned aga,nll the 
riding d"eclion 

23.10 CHECKING AND OV ERHAULING THE 
BRAKING CIR CUITS· RIGHT FRONT. LEFT FRONT. 
AND REAR BRAKES (fig t64 and 1'6511) 

1 MAINTEN"NCE 

FO' a good working ot the t)fak.l , the following in_ 
,trUClio.,s should be st rietty lollowed : 

• Periodically check the Ilu.d level In th. re"rvoir 
lor lhe fronl and ' .. r masl.r cylind.rs: 11 shOUld n(,· 
Vl<r lall below the partilion ,n the r".rvoir 

" Periodically Or whenever neceu.ry lop YP \he 
lIuid in Ihe reservoirs (every SOOI) km w 3O!XI mil •• 
cor 50)_ FQ' l:>p"ing up "~Il only I"", rluid l.ken t.om 
seated conta'ne .. to be OPened fust belore use 

• Every 15.000 km (9500 miles ... SOl or at ICesi 
onee a year. completely ,enew th' 011 iI. \ •• , brake 
ci,cui". 
The III1Id lIe.ible pipes have 10 be always lull >lrII! 

v.i\hOut air : a long and .Iasl,c moYam.nl at conUOI 
levers ·B· "",dence, Ih. P'Uence 01 ail lnStd' Iha 
pipes. 
When cleaning Ihe braking c"cuits use only t.esh 
Ilu,d. Never lise ~lcOhol to clean Or comp,essao air 
to dry. Use· AGIP F 1 Brake Fluid (SAE J 17,J'3 Bl. 

I 

2 AIR BLEEDING FROM BRAKING CIRCUITS. 
V 1000 G 5 (lig . 165) 

This operation is required whe n Ihe moyemenl 01 
tile conlrol leve" is 10fIIJ and el."lc because 01 Ihe 
prescnce 01 a i, Insid.the braking c l.cults 
To b~d the air. operate as lollows · 

B.aklng c!.eult lor right Iront brake 

• Turn the hand leba. un!!1 Ilu id .eservo" .A. rea· 
ches the horizontal position 

• Fill up reservoir. ,( nKesS8'y t.k,ng car. Ihal 
dUII"9 the bleeding opera1lon Ih. lIuld does not go 
lower than Ihe transpa.enl secl,on 01 " 

• Act on one caliper hall _F. al Iha lime as tollowa: 

remove .... bbe. covers and IiI a transpa rent lie· 



lIi t!e duct .G. 01 w/'llch the oth~r end Is plunged In 
transparent container . 1-1. pa,tiatly Iilled wllh lIuid 
04 the 'lame type. 

2. Loosen drain plug .E •. 

3 COmplelely operate cOnlrol lever . B. 01"1 the han­
dlebar several I,mes: release i t slowly and wait . lew 
$8Conds belore pulling It again. Repeat the opera lion 
until the pipe plunged Into the transpa,e"t container 
.G· emits airress "uid. 

• Keep eont'oI !eve< .e- lully puned and lock dr.ln 
plug . E_. Then remove plastic pipe _G. and remount 
lhe rubbe r cap on drain plug. 1/ the bleeding opera-
1100 has been eonecUy done, a direet and etHelent 
wO.king 01 Ihe Iluid will be immediately perceived 
aller the inil lal idle movement 01 lever -B ., II not, 
mpeat Ihe air bleeding opera tion. 

Front lell and , .. r braking circuit (Iig. 166) 

Gir<y out 11M! same opera tions as IfIdiealed in .Check­
ing the brake I'uid lever and changTng the brake 
lIuid In the reservoir. excepl point 1 and Tn .Bra· 
king circuil for the fight front brake_ e"cept poin ts 
.3· and .4· whiCh are replaced as follows : 

1 FuiCi level in the ,e'''rYoi. is ;rodicaled by warning 
~ght .10. in lig . • IOC:"ed on the Instrument paneL 
Fill UP when this light comes 01"1. 

3 Completely ope,"e pedal .e. etc . 

• Keep pedal . 8. lully pressed down etc. 

Checking the braka " .. Id leval and changing Ihe 
braka lluld ,n ru",vol. (Iig. 165·166) • Moo.l . v 1000 
G ,. 

FOr etlieient br.ke operation. the tollowlng dlrec· 
112ns ~~'d ~ '?~ed SI,icUy: 

1 P'!'(,a(jjully cheCk. the Myid level in .e,,<voi . . ... -. 
II shoulr! ne"'" be belgw llIe transparent part 01 lhe 
'eservoir pa.'ill')(l. 

2. Periodically. or whenover necessa<y, lOP UP flu id 
reservoir . A · alter 100se'ning plug . O~ and "k,ng 
all the gaiter (fig. 165). 
When thll Hu,d lafts Undll' Ie- II in the reservoir for 
Ille Iront lel1 and rear bra~es. this ;s warned by an 
opl,cal ,nd,cato. on til, pan<:t • to. '1"1 tig 10 cOlmac· 
led '0 $Oleno,o · C· (tig 166' 
10 top up tit,s reservo" " i l nllcessary 10 undo plug 
. 0. 0 1 master cylinder ·A. (fig. t66), aile. d,scon· 
necting lhe elect'icat connections. 

To lap .. p u.a only tra.h fluid l akan Irom .ealed 
conl.tna •• to be opanad jull b.lore .. sa. 

3 Completely renew tM br.ke flu,d eve<y 15.000 ~m 
(9S00 miles) or II least once a ye~r. The ",.ible 
p'pes should always be lull and w illiout a ir. A long 
and elastic movement 01 control levers . B. ",iden. 
Cln tile p.esence 01 arr inside the pipes. 
When clean,ng Ihe b •• k ing ei.cu;ts U$C only fresh 
~uid . 

N8\ler use alcollol to clean or compressed air to d<y. 
Metal parrs are bEtSI c leaned willi T rlehloroethylane. 
Flu,d to be used , AGIP F 1, Brake lIuid • SAE J 
1703e. 

• 
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4 Air b, .. ding from U'e b •• k. c"c"II, '000 SP 
(lig. '67- '68) 

Th" oper.llon 'I required wh_ve, ,he mavemen' 
01 ,he eo,,,,o' levers is long and elulle au. '0 the 
pre5enee Of al. bubbles ,n ,he e;.eu i" . 

Brlk'lIIiiJ cl .eull lor rlghl ,.onl br.k. (fig . '67) 

• Turn 'he ,eseNoi, unlil .he maSIe.·cylin(!e.·.e­
$8Nol. auembly reacMs the ho. izon tal pOlillon , 

• If necessary, 'op up n",a res.,yol. _A., ensu.ing 
thaI du.ing lhe bleeding ope'allon Ih. tluld leve l 
doel nol d.op below Ihe transps •• n, .. cllon. 
By ~""IiiI on caliper-e. 
, Teke oil .ubbe. caj)5 _M. and on a •• ln plug ·F_ 
lit a transparent flexible pipe . 0 _ 01 which Ihe Olhe. 
end is plung~a ,nlO a I.anlp~r"nl conla.ner · H. pa'­
Ioallt lolled up w.,h r .... d 0 1 tno "mo Iype 

2 Loosen d.a in p lug · F·. 

3 Pull handlebar con"ol lev" . B. aM "'.ase il 
s lowly, wailing a lew secon<ls belo.e p,,'II"IiiI it again 
Repeal Ihe operation seyeral limes un,j i .I"ess Iluia 
comes oul Irom Ihe pipe a t Ihe conlalner end , 

4 Keep conlrol !ever . 8· fully pulled and lighten 
drain pl ... g . F., Then re",ov~ pipe . 0 . and relil ,ub­
be. caps ·Mv on Ihe dra in plug. 
" the air bleeding ope,ation has been ca" ,ea 001 
corteclly. Ihe elticoency 01 'he ",aking ac.ion will 
be ,mmeaiately lel1 a lter Ihe initial movemenl 01 Ie­
'1{J r · S. 
n nolo repeal 1M operaliGn 

S. FRONT LEFT AND REAR BRAKE C:RCl.o'"':"S 

' ,~: -Bleeding Ihe air ,." ", l;l~· m'lle, cylinde. to the 
p .... ur.· COnl.O' ~il l .... rli:l. 16t1) 

l ' ~ ,II up reser'lo" . ,. (Iig. '69 ), ensuring lhal du ­
ling 1~e bleed,ng ope,alion 11>00 Uuin doe'S not d'op 
below 'he minimum level 

2 Bleed t~e . ;, Irom conllol va"'e · l· ' 

• hI I "Ispa,enl p'pe . 0 - on d",n pI"g · F. with 
lhe Olher pipe ena plunged in10 a I.anspa,en. con­
'lline. · H· parlra!ly tilled up with lIu,O ot Ihe s ame 
Iype ; 

• 100$8n plug · F _. 

3 Ope .. te the b.ake control pedllJ . F· (tig . (69) 
.eleaslng II I lowly ana wailing a lew laconds before 
pushing il down again. 00 Ih il s ..... eral ti mes until pipe 
end · G. plunged into Ihe conta,ner emits a"les5 
Hu,d . 

• Keep pedal . F. tully jlressed down and lock 
ara,n jllug . F. (lig , 169) . Remove p'pe .G. and relil 
,ubber cap ·M. on dram plug . F •. 

BIN ding the ." "om lhe now conl,ol ...... and the 
.. a ...... , brake d isc call.,.. (lig 168) 

Proceed as p.eviOO5'" e~ce pi pornl 2 whieh is repll!!. 
ted liS lollows: 

2 Alte r removing rubber cap - M- , On dra in plug '" 



'" 

'" 

.F. 01 caliper . E. on the L/H swing fork lI,m tit 1(an· 
Sparei'll Ile,ible pipe .G· with the other end Immer 
ged io \rasparent container .H. partially Hlled w,th 
fluid 01 same type, 

Bleeding the ai, trom the pressure Con\,ol valve 
10 the callpe. on Ihe L/ H lork cOver IIi9 168) 

Proceed as previously descrIbed IPomls t . 3. 4) wh i· 
Ie point 2 is replaced by . 

2 Remove rubber cap HM· and 0" drain plug . F­
of LfH caliper . E. lit 'ransparent pipe . G. WIth the 
other end plunged in container . H. partIally filled 
with fluid 01 sarna type. 
II the ai' bleed,ng operal ion trom the Iront leU and 
rear bra~e circurts has been done co"ecHy. the ef· 
ficiency 01 the brak ing action w,lI be lell immedia_ 
te ly alte. Ihe ;nitia l ,un 01 the pedal. 11 not, repeat 
the operation. 

6 Checking the brake Iluid lenl and changing the 
brake lIuld In the r ... ",ol ... ·masl .r cylinder. (lig. 
167-168 - 1000 .'>P) 

For good brake operalion, ~Ioese dirE"Ct;'lns should 
be followed suiclly ' 

t Check Ihe lIuid level Irequenlly. II should never be 
belo'" lhe ltanspa,eM wClion . C_ 01 reservoi, . A • . 

2 Periodica lly. Or whenever necessary. tcp up re­
servoir . A · alter loosening cap " D· arC:: remov ing 
the ga it"r (lig . 167). 
The !Iuid level fo , 1!1e leU Ironi and rear brake re" 
servoi r is indicated by a warni ng li g:-II (10 ,1'1 fig. III 
on Ihe panel ... hich is connected to so leno id . H· 
on the PI ... g (see fig. 169). 
To top up tn .~ reservoi r ,t ,s necessary to undo plug 
. H· 01 mRstc/o;ylinder - I . (fig. 169). after discon.'~ 

+"kiing all e le<::tl:cal cab les. To top UP use only mish 
lIuid taken" f;,,';' se;;l('o containers 10 be O~ned just 
before use 
J Every 15.000 km (9500- tn,""'1 or at leh$t onel! a 
y~~ ' renew the brake lIulO comple 'ely 
The fuet pi pes should always be lull and withOut a,, : 
a long ano elasHc movement 01 conlrol leve. ·B·· 
ev'dences lhe presence of a ir Inside lhe pipes 
When cleantng Ihe bra king Cltcu,ts. use only fresh 
lIuid. 
Under no c"cums tances. should alcohol be used 10' 
cteanlng or compressed alf lor Orying For meml 
pa,ls use r"chlc,oethylon", Flu,d to be useO AfI 'r 
F 1 Brake Flu." SAE J 1703 B 

1 General procedu'e to IHt lollow..! In removing 
any 01 the braking ci.cuit components 

Al l e,lernal pa.l$ 01 Ihe brake cirCUits should be 
cleaned tl1()foughlV belore any atlempt is made to 
dismantle Ihem. Plug UP the p ,pe ends to prevent 
Ihe en"ance 01 lo'e;gn matle, 
All d ismantled metal parts should be cleaned w,111 
Ir;chloroelhylene wh ile b.a~e lIu,O has to be used 
lor Ihe .ubbe, components. 
Ensure that no \"Cl1lo.oelhylene gelS ,n tOUCh ""th 
'ubber pa.,S. Handle highly prec,se pa.ts ""\h g reat 



care 10 avoid possible damages. AU.r cle.nlng dry 
up .11 parts "';th a clean clolh allO lightly sme .. the 
cyl inder walls and piston wIth bra~e flu ,d to ,vOid 
corrosion 

23.11 MASTER CYLINOER FOR THE RIGHT 
FRONT BRAKE (Iig. 170) 

IT i. IIXated on lI\e RIH sida 01 thoe handlabar . 
Ensu ra that there is a clearance 01 0.05-0.15 mm 
(.0019- 00S9~) belween lIoaler and levar end on Ihe 
master cylinder. 
II nOl. adjust as described in para 6.2. 
Par iodic.,ly lubr icata scraper "ng _7_ arlCl Iha . tam 
01 lloaler .4. using the specified 1Iu-id. 
Nawtr uM minaraJ oil 01 grIll" 

Ov.", .... and .. pI.c ........ 1 01 pari. 10' th. "gill I,onl 
mas,ar c,linder 
Toot' 10 "- uMd 

In casa 01 improper oparal,on 01 Ihe mllSle' cylinda ' 
(liule leakage al lhe lever end with dec raased brak­
Ing aTHclancy) , ;1 ;s nacassary to ~hanlile gaskal - 5. 
lIS 10110..,. ' 

1 Drain Ilui(! I,om the reservoir 

2 O,sconnec t tile pipe I,,,,,, mllSte. cylinde, 10 
,igh l Ironl calipe r 

3 P I""" up III "":>'!"S. 

4 Remove mas Ie. C)'~nde' I.om the handlaba r .lIar 
:aking ()II III" 11"1,,-,,,,,, !llll' ~nd ,I"> ... '''''e, 1:I":'on. 

5 Retiiove . conlfol leve. I,om body .2_ .he, undo­
If. ~ nu( -:;17 ~, w~she.s _10' ;:nd . Ih. ,".0 screw 
.15'0_ 

.. G . InMrt to'O( 14 9264 00 (4 1n lin 17 \1 InlO the 1IlIId 
.llau' ;;::le ~nd by 1i9h1ly I~ppin!,l wllh ~ mallal pUSh 
floalar- . 4,. """ w."oj!. ma king su., nOI to s core or 
scra lch Ihe !>ole v:~lIs and Ihe ou te r " "'ac" 0 1 the' 
IIOale,. 

7 From the 1I0aier re"'Ove scrape • • 7 • • loc~ . i ng·· 
-'6_. and lip seal . 5. 

I From "'ISle' cylindef .emove .elu,n Spring .3_. 

B II necessary. re"'ove plug . 12. with g"'e' -9· . 

10 CI.an 1I0ater and mlSler eylindl'l. bod\I accu­
rately. checking il scored or da"'oaged . Check a l$o 
11001 masler cy linder body and 0 10 o l lloa' ... Max 
allowed I 0 01 ",aSle. cyl irlCle, I"Iole 12.1W3 m", 
(.5055") 
Min IIlIowed % 0 1 1I0ale. 12657 mm (.4982'·). 

11 Fil ne w gas~ el on Ilo&le , ·5. usi ng 1001 
18 92 6S 00 (S in fig . 172) and N. 189266 00 (7 in lig . 
172) Pay &Hen,ion 10 tha mounting pos,tloo 01 
gaska ! , S_. 

12 Fit IIX~'ing .6 •. 5c,ape • • 7_. washer . 6- and 
relu,n sPfln,. · 3. on floa l&, 

13 Fil Ihe whole assembly in 1M master cylinder 
1IOIe. 1.1 loc~ring ·8· in Its tIou1;, ng I,Is,ng toot 
1892 67 00 (9 ' n lig . 172) and .I mall., 10 lap until 
lhe WUhe. Is 111 ils flawel &rid. 

14 Aehl cont' oilever on mUler cyllnOer .2 •. secur­
.ng in with screws · 150. washe.s . , • • end . 16 •. and 
nul - 17 •. 

", 



'" 

1$ Refit !he complete mllste. cylinde. on Ihe R/ I-! 
~e handlebar. the twist g.'p cont.ol, and the starl­
stop s witch. 

t6 Connect the lIuid detiYery pipe !.om calipet to 
mas"" cylinder body. 

17 Cheek e learanee betwe.n lIoller and I.v.r .mI 
on tha righ t Iront brake masla. c~lindBf . 

18 Fill UP rfuid ,eservolr Ind bleed the ai. ',om Ih. 
braking circuit . 

Ig Refit gai l .... g. and sc.ew In pfug " 2-. 

Nota _ Belo,e mounting moisten all metal and ruDber 
parts with brake lIuld o r rl(;ommend.d grelse. N.-
....... ",'n •• at oit. 0' g ...... . 

23.12 MASTER CYliNDER FDR LEFT FRONT 
AND REAR BRAKES (lig. 113) 

It is eanl.all~ localed on the R/ I-! side 01 Ih. v.lllel • . 
Remove Ihe RIH sid. eov. ' to g.t access to II. 
Ensu'e IM'e Is " (1,05-0.15 m", (,OO1 9-.1')()59j clea­
'ance botwlWln lIolller and I.ver end c~ Iho master 
cyilindl!' If nOt. adjust to c or.e ~ t clellranc • . 
P""iodically 'ubrlcat a sc""",r 'Ing _g. and lloat.r 
Slem . 5_. using b"k" fluid . Under no elre_tan­
ee. _ a",,,.. ...w..r.' 0" o. g ..... !: should be 
~ ... 
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Owe rh . ullngs and repl. c:lng components 01 Ihe LI H 
and ru, IIr.kH mu ter C1l1nde. 

Disconnect lhe fluid del i~ery p,pe Irom 
to ban jo union l for model t OOO SP IrOm 
10 the UnoOn w ,lII preS5ure conl rot valVe). 

2. Drain the Iluid Irom 1M <eservoir. 

3 Plug up Ituid del i~ery pipe. 

4 Remove master cyl inder Irom Irame. 

reservoir 
reservoir 

5 UndO nul . 17. with washer . 16_ and remove le­
ver sc<ew · IS _ and Ihe le~er from the master cylin­
der body. 

6 Fit tool 1492 64 00 (4 in fig. 171 ) in to Ihe lIuid pas­
sage hole and push OUI tloater · 5· by lightly tapping 
with a malle t. taking care nOI 10 score or scratch the 
hole walls or the outer surlace at the lloater _5_ . 

1 From floater . 5. lemo~e scraper .Ing 9. lockring 
. S_. and lip seal _7_ . From lhe other side remO~e 
toroidal gasket ·6-. 

a From the pump body (-Z-) ,emove relu'n spring 
. 4 _ and spring guide cap _3_. 

9 1/ necessary .• emo~e plug complete with gasket 
. 14 _. 

10 Clean accurately floale, and master cylinder. 
checking lor any scar in!! or damages. 
Check also 110 of master cylinder and 0 10 of 1I0a· 
ter. 
Ma. allowable hole dia. 15.918 mm (.626"). 
Max allowable Hoaler dia_ t5.632 mm (.6:?Z"). 
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11 Rem gasket .7· on lIoale. using 1001 14926500 
(6 In rig. IT4) and gasket -6- using 1001 149266 00 (8 
In fig 174), 

12 On Iloate, assemble s top washer .e., scrape. 
, inA _g_, and insert reru,n spring ·4· with guloe . 3. 
on Il0eler. 

13 Fit the enll,e assembly in tllp maste, cyti rtt'e' 
hOle, lit se raper ring ,eta lne • • 10. In It$ housing 
using a mallet to tap On too l 1492 6700 (IO ng . 174) 
until tile r~lIainer i!;; hI!~rd 10 cllc_ home. 

14 ReHl the complete master eyllnde. on the Irame, ' 

15 ~er;t cont.ol lever on mJ.~te' cyli..oe. body, se­
tilling ,il,wilh $CH"'" ·1 8_, washe r ",16., and nUl · 17· _ 

16 Connect rhe luel del1very p,pe Irom maSter cylin­
de, 10 connector (10' model 1000 SP hom maale. 
cylindt/ to 1M conne.:tor w Ith p.eaw.e (Ont.ol 
Y.~' I 

11 Re·c~k clearance between fIo.ler and !e\ler 
end on lhe maste, cylinder. To adlust. operale on 
screws .15_. aile. undoing nul . 17_. un 1l1li coneci 
disllflce is .eached. 

I' Fill up Ine rese ..... oi. with lIu id up \0 l1s ma. imum 
level 

19 Fully screw in plug and w3$her . 14_ on the 
pump bod~ . 

N8 Belo.e mounting lighlly moisten the rubber and 
melal parIS wilh brake fluid : un<Hf no clrcum"anc .. 
VH m ln ••• 1 oIla Or gt .. ~s. 

23.13 BRAKE CALIPERS (FRONT LEFT AND REAR 
FOR MODEl V 1000 G $ • REAR FOR 1000 SP 
(I,g 1151 

The caliper, Ct.flSlS! 01 two light anoy bOd,es · 2 _ 
ana . 3. JO'lled up by two serews · 8· 

'" 

2 A round housing is machined in each caliper hall 
.... hich aCls as a piston guide (-5- 1. 

3 Sealing is ensured by a gasket (_4 _1 lodged in a 
gr<,lOVe inside the c:yUllder. 

4 The sealing is aulomaticaJry adjusted as .... ilh the 
wearing ot pads . g •. the piSlon e.il oul of the cylln· 
der housings increasn. 

5 Dusl cap - 6. preYen!S Ihe entrance 01 mOistlless 
and loreign mailer. 

S The 2 pislons acl directly on Ihe 2 pads which are 
secured by 2 pins . 10 • . Taper pin . 12. pressed 
by spring _11_ p.llllents pad Ilapping and makes d isc 
selling easier aller braking. 

1 Cove. _13_. elastically mounled on lop 01 lhe 
caliper pr_nts Ihe pads Irom getting too much wet. 

• Brake ttuld Is oeliv8<ed to caliper through Ihe ho­
te in the hall body. Hydraulic connection bet .... een 
calipe' bodie, is Ihrough t .... o inne' holes. Seating Is 
assured by gasket . 1_ Each caliper body Is p.ov;ded 
with a drain plug .14_ lor ai ' d,ainillg. 

23 .1 4 FRONT 
(fig. 176) 

BRAKE CALIPER · 1000 SP , 
II is the same as lor model V 1000 G 5 except that 
lhe d'''n plug Is filled on the caliper withoul any 
ear. 

A InspecllOnl Ind eo .. t,oll (fig. In) 

Every 5000 km (:woo m,les) Che<:k pad _81 as fol­
lows. 

• Rem"'~ cap _A • . 
• Remoye l aper pin band . 0- . sp,ing .1., and p in 
·C· ... " 
~~Fo>~:~c t the. padS. Th ickness s ~ould b ~: 

-- . 'new pad 'gmm { 3S4"} : 

• wear l imil 6 mm 1;236· .... 

" under the wea. limh. ,eplilCe the pads. The Ir ic, 
tlon maletlal should lie .... ' be u"ed to the point .... he­
,e Ihe melal plale cornel to the surface as " Ihis 
contlClS the disc irrep . .. ble damaoe would ensue 
and Ihere would be no f,ic tion lor thermal insulation 
between lIuoct at'd p~. 
Replace pads "S loliowl 

• Push the pillonl ,nto Ihe cal,pe. bodies .... ith 
care so as nOI to damaoe the dust caps. 

• Fil new pads _E_ 

• Fit pad relaln 'lIg p,ns. I p"ng. alld cenler pin. 
pin _S " 

Aile' these pad replacing operations it is not neces· 
sary to bleed the I i i trom the braking circuits. 
All that needs to be done Is 10 actuate Ihe handlebar 
conl rol Ie ... e , o. pedal seve.sl times untH the plun' 
gers /tllurn 10 lhe;. normll poS;lJon (pads abOul 
0.2 mm 1.0018"' I .... ay I.om lIIe d isc, 
Important Do not breke VIgorously on new p&Cs bu t 
allol" them to settle down completely 

NB When ,eplaeinO the pads it is well to d"'11 ~. 
me lIuid Irom the rese ..... oir as thoe return 01 the plun· 
ge ... ;nlo lhe cylillde. may cluse overflow,ng in the 
rese ..... oir. 



8 'nlp.ctlon and r.pl 8cemenl Df ",U 

The .eplacement 01 per componen'" 
when !Iuid le a~a Ihe sealing gas~ . 
on t he bra~e d " ges occur. Fluid t ets IS ntH:essary 
tn the rese . 'SC$ and cali races wi ll be 
Fluid leaka;:~r~t"'i!l .get · low:f:n~n~ lhl,l fluid :e~ 
and an elasllc so Inyolve poor 0--:8' , 
pe<:la l, movemen! of the braking e!ticiency 

The caliper g8Sk<lt con trol lev.r or 

1 R s are rep la emOV'" and pi ced as fol lows ' 
2 R ugup lluidd- . emo~ c r e l,very p' 
3 a 'pe. from 10 'p • . 

Remove the rk members 
• pad hausin . 

Remove 5 . II COV9'. 
S p rong and . 

Separa le both half pIns and take out pads 

6 Remove d ·calipers. . 
body_ uSI guard cap I. Om the leak" 

7 Romo".. I mg caliper 

sed a or jet p :t?" from caliper II ,u,'ace . p yrng atlenliQ" a lf uling a com 8 . no' to sco.e the ~,(tS-
Remove ltl p,ston 

by tile aid e defective 
cylinder wa~I" a needle laki~,a$kel Irom its hou . . care flOt t song 

9 Clean ac 0 score the 

sin curatefv t 9 check ,n t ,he p'ston 
110 01 the ey~rn~~; ~ond l t,on It IS a:rr cyronder hou· ou~,ng and a 0 a ~o to chClck 

J 01 the piston. 

b,aka., V 10"" .... GS.ncr C.hpa" 10. Ir 
IrOflt only lor 1~ 3nd r." 

Max .dm"' SP 
(1.497"). ,ss,ble cylinder housin9 dj • . mm 

Max adm" 'ssi ble pislon d i~ 

,5 " ou.' Ou m 

"' 
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Calif'e. to. " "" :'rake· 1000 SP 

Ma~ cylInder hOIlS"'9 di,. 48.071 mm (1.89(n . 
Max piston dia. 47 936 mm (1 .897

H

) . 

10 F;: a new gasket in cyl inder housing groove. 

" !'i" plS:on In f;ylil'lder housing "ntroduce ih .. by 
linge, prcss" •• only). 
12 Fi\ dust gil':"'" cap checking 1o. any damage and 
, ecure i, in Its housin!). on bolh piston and caliper 
bodies. 

13 Join the Iwo caliper bodies. laking care Iha, Ihe 
gasket is prop.fly lodged in ilS housing. Tighten Ihe 
screws 10 a torque wrench load of 4-4 5 kgm (29-
33 Ibs 't) J 
1. ReasS<!mble c:alipe. on lork member . sc.ewing 
in ils securing screws to a torque wrench load 01 
4 .,. 4.S kgm (29·33 Ibs I II) . 
15 fit pads 0(1 p,ns, pIn .elalner .• nd spring with 
lapered pin 

16 Connect livid dalive. y p ipe 10 caliper. 

17 8 1e..; the a ir from the braking e)'cui! . 00 not 
u •• mln. •• 1 oU. or g .. .... . 

23.15 BRAKE PAOS 

S.ake pads a.e ""'ked as iollows: 

Vl000GS 

• 
• 

front righ t and rear (whi te) FERIT I ' D 332 GG: 

front lett (red) FERIT 1, 0 330 FF. 



,000 SP 

• Iro01 {white) FERIT 110 322 GG; 

• rea. (1)lue) FERIT ti D 334 FG. 

23.16 PIPES 

Check the condi tion 01 all flexible pipes accurately. 
II in any wey damaged. replace them Immediately. 

n.17 BRAKING DISCS 

Thto b. aklng discs are .otaling bodies cO'lIacted by 
thl' pads du.ing the braking I(:tion. Consecwently. 
tlleir features can markedly allect braking efficiency. 
For use on motorcycles. the disc suri.ee hes been 
J.P8Cialry treated to prevent o~idatlon. 

The same treatmen t is done on the disc braking 
parrs but al\e' a few brakings thl. protection wealS 
ot! and crea tes Ideal cond,tions lor corrett pad-<lisc 
coup ting. 

In, pectlon and elleeks 

II Is very impartant lor th, dosc to be perleclly clean 
withOUt any rusting. oil . gresse or otllt'r Impurities 
and Iree Irom scoring. Damaged diSCI should be dl.· 

n.l. IlRAKING CIRCUIT FAULTS 

-
1I.lk. IC •• ache, 

Cali POI nOI compleiely tigh tened 
D~!ec'lve Qr mi!!.Sing sptings 
PII.·! axeassi~ely worn Ollt 
Graa, y Or oily pads 
' flcorrecl Iype pads filled 

E.lcn.,.. dlK o .. r.,...lIng on nor .... 1 riding 

Pillons jammed. pads stuck 10 disc 

No play at Conllol ,_ 

Poor b.aklng 

Oily or greasy disc 
Excessl~ely worn Or ~itr ified pads 
Oily or greasy pads 
Jammed pistons 

allk. locks 

Friction coeltielent 01 pads 100 high 
High disc ox idation 

mantled and ground on a special machine: the 
maximum admissible ott58ls in a disc are: 

• ps .. llelism of contact su,Iace with disc brakIng 
section· 0.050 mm {.CIOtg"l ; 

• lIatness ot 1)".'ng surtaee: 0.050 mm {.CIOI91: 

• paralle lism 0 1 tile dISC ci rcular braking part : 0.015 
mm {000S9"1: 

• paralleli sm ot dISC braking par t (radial c lleek) : 
0.060 mm (.0023"). 

Oise diamaters 

... ., "'"" d •• 

300 mm (11 .8111 2~2 mm {9.52'1 

Tlllcknes, 01 tront and <eat discs .. -
5 .800 mm {.228·") 

In case 0 1 disc replacement or overhauling. It IS ne­
cessary to cheek disc _Hoaling_ wilh a gauge. en· 
suring thaI Ihe re.dlng Is no more than 0.2 mm 
(.0078"). I 
II more than Ihls. check th. disc mouting position 
on Ihe hub. alSO wh .. , bearing play. 
The diSCI are bolted \0 the hub with a torQu .. wrench 
set . 1 2.2·2 •• kgm (1&-18 ft./ lba). 

"'I':IoClI)Y 

. 

" .~- ifl $.1e"""-G scr.w 
Fit new pin 
Fil new pads. I ltar c;.eckiflg condition 01 disc 
Replace pads 
Replac. pads 

"'~. pistat conditlofls. cleln pad housing ,. 
caliper 
Adjust lever pilY as dl.ected 

Clean disc 
Replace pads. chec~ ,,~ 

Replace pads 
Free pislons 

Fit correct pacts 
G,ind in disc 

'" 



High pad .... ea' 

Pad lock" d In housing. braking dlae constantly 
touching 
Pistons lammed 
Disc deeply sCOfed 

I".gular or sianlway pIId ..... ar 

DiUy pad housing 
Poor sliding 01 pistons 
Oefec tive pad spring 
C~lipe' mQunred slantways 

Conlrol lav.r ()f pad., 100 long 

Brake disc "eating me,e Ihan 0.2 mm (0078") 
Air bubbles in b,akil'lg circuit 
B'ake disc deeply scered 

Nr>ll-rehlfn ., """er cylinder fIo.te. 

Staple securing sc,ews 100 tight 
lever securing bolt too light (non original bolt) 
lever_housing incorrect!y coupled in master cy­
linder 
Sc,aper flng tleformed by etching liquid 
Olfty !lrake fluid 

Gaiter not oroperly ,"o. il ion"';! 

Damaged gaiter 
Damage I'uid ,eservoir rim 

23.19 RECOMMENDATIONS 

All rubber parts of lhe b'a.'ng circuils (lor mUlar 
cylinder : gas~ets. scraoa, ring and gailer : for calipe, 
halvas: gasket and dUSI guard cap) are made of a 
~peclal COmpound ,esisting 10 brake lIuid. These 
paft • . however, cannOI stand the etching action 01 
mine'al oils. solvents and ' or diesel all WhiCh ara 
SOmetimes used 10 wash down th" machine 
Accordingly. it is sl rongly recommended to avoid 
coniact 01 these liquids with the ruDDer parts in the 
circuil. For inSlance, il may OCCur Inal the master 
cylinder scriJper. wilh COnlaC! with g1l50lioe Or die­
sel 011 . ",,)1 melt and glues to the floater . a!lecting 
its sliding aCllon. 

'22 

Clean pad housing in caliper, check if prOperly 
housed in guides 
Aestore slIding condilion 
Grind Of replace disc 

Clean pad housings 
Resle,e ?,eper sliding corn:lllion 
Replace spring 
Check and mounl p,operly 

Grind 0' replace disc 
Bleed Ihe air 
Grind or 'eplace disc 

Partially slacken screws 
Part,ally slacken boll 
Replace lever 

Replace $("raoe. r in9 
~trIO. cned lind clean maste, cyl inde, compo· 
Mnts 11\0 sei~Ing or scoring marks admiltedl. 
reolac., fI".il 
~eplace spring 

Fa gaIter prope. ly in Its hOUSIng ~nd gentl~ ClOse 
0", 

Replace gailer 
Reoa" Or replaca)reservok 

The caUper gaskets are sublecllo . tld 'ng to Ih. 
pf"Of1 

II is sometimes ponlble tna1 during Sial age oj the 
cahoers before assembly Or when Ihe mach,ne It · 

selt is left unused Tor long "e"oOl. of tIme, In a 
lelallvel short petlO!! (for instance 2-4 mOnl1lS acco' · 
ding to Ihe ",fluence Of negallve 'actors such as ma­
cnlr.ing lolerances. tole rances in Ihe c..:rmpounC!, 
ambient condi tiQnS etc I Ih,s p"enomenon ma~ occur 
non may occur. 
~"ouJd tn;5 happen. Ooerale as fOllows-

3 Actl.lllte Ihe conlro! lever or pedal seve'al times 
UntIl the correct pad.(llsc clearance is rest~,red 

b II r"is leads to no resulls 



• .emove plnlic cap I(om caliper; 

• , emove. p.d and .ctuate the master cylinder 
so as to .'Iow the piston 10 come OUI 01 II. t>ou.ing 
by ~-6 mm (.15-.231: 

• .elu.n tiM! piatofl to its o"gifl" POSiUOII, avoiding 
damages to It . its rubber parts. and the disc ; 

• .elit Ihe pad: 
• p.ex:eed like wise 10f the other pad: 

• ope •• te as .t 81: 

H8 Whefl ce.rying out these ope •• lions. mike .ure 
not to chlnge Ihe position 01 Ihe pads. 

'" 



no 
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Ell ELECTRICAL EQUIPMENT 

The electrical equipment consists of: 

• battery: 

• electromagnetic control starler motor: 
• !lene,ator-alto rnator mounted on the Iront end 
01 the crankshart: 

• 
• 
• 

twin contact breaker with automatic advance: 

;gnilion coils; 

rectifier : 

regulator : 

- ruse block (6 fuses 1SA); 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

lIashing light relay: 

starter relay: 
headllglll : 

lail , slop. and number plaKl light: 

turn signal lamps: 
ign ition kev switCh: 

light s w ilell; 

turn light, horn, Hashlight switch; 

engine start and stop switch : 

horn (V 1000 G 5 Model) ; 

horns (twin , 1000 SP). 

24.1 BATTERY (lig.118) 

Tile battery is a 12 v ~/1I9 wilh a capacity 01 32 Ah. 
direcUy charged by the !lene.alar. 
To aaceeu to the battery: 

• 
• 
• 
• 

, 

slt;'1 lever . A. to Iree I~,; SIIddle: 

raise the s~t:ldlp. and keep ,I up wi th .od _9.: 

u~hoo'. wboa, band .C. ; 

re,nove 11)01 bo~ .0., 

Pulling. n .. w dry b .. nery In ,,",Ic. 

Remove sea ling lape and plligs. Introduce pure 
sulpl""ic acid lor ballery willi a , ~cil;c gravity 01 
1.26 kg/ l arid a leIn~ralure ot nOlless l han + 15""C 
59' F) unti! Ihe level 0 ..... '110 ..... ' 5-10 mm ( .01g...039~) 
IIIe plale separators or splash guard. 

2 lei Ihe bat!ery at ,esl lor aboul "- hours. 

3 Now charge the ballery lor 6-8 /tours - Intensity 
, " 0111 01 i ls capacity _ unlillhe ac id has reached 
about 1.21 sp. g. and such gravity has remained eon­
stant lor at least 3 cOflseculive hours. 

4 Atter charging. top up Ihe acid, screw In Ille 
plugs. and clean the battery cover accurately. 

8 Se", lclng th .. b. Uety under ..... lce condlllofls 

Be Sure Ine electrolyte always covers the sepa­
rators. To lOP "'P use distilled ..... aler. Never add SUl­
phuric acid. 

2 It 100 frequent water additions are required. have 
1111' electrical sys tem checked over as the balle,), 



wOfks in an evercMrged cendition and will deterio­
rate (luickly. 

3 If the battery discnarges quickly. the electr ical 
system should also be checked over 

4 In case new Or second hand balleries ere left 
unused lor leirly leng periods of lime. it is a good 
fule to .e"charge them every month. 

S Always keep the batt(lry terminels spetlessly clean 
and smeared with neutral vaseline. 

6 Always ~oep the banery cover dry. avoiding over­
tlows ef elect.olyte wh icl\ wilt reduce insulation and 
cerrode battery brackets. 

N8 If tl\e baHeries are lor ~se in tropical climates 
(a"(lrage temperature higher than 33" C (9( F) it is 
recemmended to reduce acid gravity to t .23O. 

C M .. l urlng danllt~ and temper. lI"e 01 e'eclrolyte 
(lIg . 179) 

This operation should be carried out periOdically in 
"ach cell after topping up. 
Use a h~dremeler 10 Check densily. 
Use a thermemeter with its founded end completel~ 
immerged in Ihe li(luid Ie Ch(lc" lempe.ature. 

o Correcting the Ipeeille gra"lty reading comp .. ,"" 
to tamperalure 

All readi.~"s should be brou']hl down 10 Ihe standard 
temperature 01 25' C (77' Fl . 
Fo. each tcr C (SO' F) <liffare"ce it is ne<::essary 10 
add or da tract 7 g i l In oma. 10 Dring the re\lo.og to 
said value 01 25"" C (7T F). 
Fo. (!>ample: a reading 01 15' C (59" Fl. The cerre­
spondi(lg gravily at 25'_C Jir F) will be 1.290 - 7 ~ 
1.28~PJI _:",read_ing 01 J5' C (9S"F) ; It.e. c""orrifs)')¢ r>-­
ding gravlly b.ou\iP.T down to 25" C sholl b-e 1.275 ' 
+ 7 '" 1.282 g i l. 
Tl\is corrective faclor should ~'way$ be wilhin 1.27G-
1.280 g , l . When measuring spec i' ic gravlly. Ihe lel­
lOWIng precaulions should be taken : 

• take reading al eye levet holding Ihe tube verti_ 
cally and ensuring Ihe 1I0al Is I,ee (lig. 179): 

• after measurement put back the acid in Ihe cell 
Irom which II was laken; 

• If any drops el ac id have dripped. dry Ihem with 
a wollen Cloth. 
The rellowing lable shows spec ilic ratings in re­
specl to climale : 

SPECIFIC GflO.vtTY Cll ..... TE AT rlLlING 

T.mp •• ate 
(no,mally under 32" C (89' F) "'" 
Troplu 
(normally over Jl" C (ag" F) '"'' 

-f 
o 

InCOHeet .ead,ng ., eo".." '''d~g 

, '',..c ___ ;;;:1'0~d 
-= ~ .. J'> 

o • 
" 

L ____________ --1 m 

SPECIFIC CflO.voTy ""'" n"p~AArURE 
... T [1fO or C~A/IOE P ..... ,SS,ft<E 

DURING C><AA<l[ 

1270-1280 SO"C (127 F) 

1220-1230 W'C (14CfF) 

'" 



24.2 ALTERNATOR-GENERATOR (tig. 160) 

r.wN FU-TURU 

Max output 
Max currenl in tensity 
Starting 01 charge 
Max permissible speed 
Di rection 01 rolallon (seen Irom commulator side) 
Max eccentricity 
Field winding resista~ce 
3-phase winding resislance 01 stator (A. C.) 

POW~R t(ST 

Power values (with regulator) 

.......... 

'" 

1!I05C~ ", tAl ' . V ,," A " H. ",,"SO"''' 

280W · I4A 
20 Amp. 
l000,pm. 
10.000 rpm. 
Clock"ise 
0.06 mm (.0023") 
3.4 Ohms + 10"10 
0.36 Ohms + lrY'l . 

,~o "'AX R"'~. 

" 1.300 rpm. 
,QA 2.100 rpm. 

"" 7 (IQ() rpm. 

When Ihe panel lighl indicates an irregularity in the 
c~argl~g syl'~err:. an a~tural" conlrol become'll es­
sentiaL 
An initial check w,n De made witholll T'lOloving the 
ge .. ~~a!o' ~rom the vehicle with the engine n :>t run­

-' ning and relV!· .. ely cold in order to a~oid burnings. 
Disconnecl cable I:l (reO r.able. positive rectil ier pia­
Ie) and insert an an lperometer-vollmete, as Indicated 
in tig. t8 t , 
Sta,1 the engine . 



Switch on any 01 the electrical switche$. such as the 
headlight and watch load and voltalle. 
n the Ioild I. trom 10 to 15 amperea with a voltage 
in between 12·t3 Volts. the gene.ato. operation Ciln 
be considered as normal and the laull hes to be Ioo~· 
ed IOf elsewhere. 
Check an connections accuralely. especially the ca­
bles to the warning tight In the !)anel. to the regu­
tator and to the rect ilier, II all sems to be 1n order 
bUI the lailure pelSi"s, il Is nKessary to proceed 
wllh various leslings. 

re. llnll I pO.ltlvl d lOda uI1"51 I ohmmatr (iill 182) 

Press rhe positive contact poin t 01 the ohmmerer 
agaln.t Ihe anode 01 rhe d iode and the orher con· 
rac t point against the catnooe. 
The diode il tnu. energIzed and the ohmmeter nee­
d le WI ll immedi,ltaly Slart to move in the ''''1 3rd 01 
the dial scale. 
By rherslng the diode polari ty, Ihe diode w ill block 
and the nMdle wIll stop. 
As COfl(;erns the ohmmeler VII"". see 1111, 183 i1nd 

". 
r .. llnll a nallallve dlada Ullnll I ohmata. 

Th is etement works like a posITive diode and DCCOr­
dingly by having the positive point 01 the ohmmeter 
conlac t the anode 01 the diode and wilh the other 
POlnl In touch with Ihe cathode, the diode wj!j be 
enerll,zed and the ohmmete, nMdte will move sud· 
denly in the ~rS1 Ih ird of the d ial scale. 
By reversing the said conlile ts Ihe diode de-energ1-

~" and the needle ""''' ~ tl.''10 ~"" 
In le9ard to the ohms values, see pictures 183-184. 
!".~~Id. a dlnde. ,~..!£un,! 10 be Celeeli .. e. II Is nr-­
cessary to c hange the comptete diode assembly. 

- "S'" • - • 
llnl,M'iinea titst tor tha . talot;Wtndi,'\j (:19"_185) 

From rhe alternator disconnec t all cables .0_ ano 
_OF· and unplug -U·V-W •. Thl. lel1 can easily be 
clrried out w ith any 01 the ohmmeter. available on 
the markel or with any alternator reslar. 
Measure Ihe resiSlance 01 l he sta tor winding It edts 
. U-V., -U·W-, _V_ W • . All readings shou ld be equl!. 
Resl,tance 01 Ihe statOl 3-phase wit'Oding (A. C.) 
should be 0.38 Ohms ~ 10"/ .. 

Aolor wlndlnll 

The rOtor excitation winding is measure(! with I ohm_ 
meter. 
II should be 3.4 Ohms ~ 10"/. (Iill. 1861 . 
Altor tu rning on Ihe lal he. check concen trlcily 01 the 
slip lings (lig. 187). 
MaXImum admISsible eccenlric ty 0.06 mm (.OOt' ·'. 

Co"~~ng laulh on atternator ted ay.1eml 

In case 01 any fault s in any curren t prOduci"51 equip­
ment. i t II necessary to ensu,e in lhe IlrSI place tha ' 
the cause IS not only due 10 mal/uncrions of the al­
lernaror Or regu la lor but to some bIollery cable di. 
SConnecllon o. po$$ible laulls in other points 0 1 Ihe 
cl rCUI" The tollowing lable indieates poSSIble break­
downs. possible causes. and remedies. 

• 

~ 

prot. 0 0 Pl.t. -.-, 
0 1 0 
0 , 0 

'" _. --

L. __________________ ~ ____ ~ ,., 

", 



CAUS~ "~ .. ~OY 

Battery dl$Cha 'ged O. InsuHk:lent1y charged , Obstruction Or reduced voltage in ,", Cha.- , Remove obstruction Or reduced voltage cause 
ging circuit , Detective batlery , Replace battery , Detectrve alternator , Have alternator repaired in a competent shop , Detec tive regu lator • Reptace r&gutator 

'" 



C"USE ~E"'EOV 

GeMf.lor charge ligh t 
_. 

~, light " with 
ignition key on (idling engine) , Burnt indicator bulb , Fit new bulb , Discharged bauery , Charge battery from an external electric SOUrCe , Defective battery , Replace battery 

• Damaged or disconnected cables • Replace or connect cables 
S Defecti~ regulator S Replace regulator 

• Shorted positive diode at allernator • Have alternator repaired in a specialized shop , Worn out brushes , Change brushes 

• Slip r,ngs o~idized . interruption of rotor win- • Have alternator repaired 
ding 

G.n.rator light ,bly. 11\ . 1 htgh.r rewa. , Conductor D + i61 grounded , Replace conductor Or remove ground contact , Detective regulator , Replace regulator ' , Defective r&etifier. dirty slip rings. direct cur- , Have ellernator repaired in , qua!ifi.ed shop 
rent in conductor DF or in rotor winding 

G.n .... tor light I. lighted on engine '-opped but 
. park ... or c!a.k_ on running engine , Contact res istances in charge Circuit or in ca- , Eliminate the resistance to the cootact 
ble to indicator light. , Defective regulator , Replace regulator I , Defective alternator 3 Have alternator repaired 

Ge".,..tor light nlcke .. , Incorrect cahbration in the contact I". ,~ , Replace regulator 
gulator or burn t oul resistance of regulator. 

24.3 REGULATOR 

• , 
W) (jel - Main 'fealUres bosch AD 1114 N. O.IOC:60l.IXl9 . 
Test spoJeO 4~OO rpm, 
Test load t3 f-mp. 
Adiusting voltage 13.9 - 14.8 V , 

24A RECTIFIER 

! Model 

24.5 STARTER MOTOR N. 0.001.157.016 (fig. 166) 

Main fea tures BOich OF t2VO.7KW 

Voltage ,,' Output O.7,KW 
Pinion 8 teeth - mod. 2.5 
Pinion rotation co~nterCJOCkWjse 
Brush pressure aoq.-900 grams 
Minimum brush lenQ1h l1f 'mm (.435") 



a ELectr ic t •• tl 

RUNNINO IIOL'''O£ , 

Idle 11 .S 

Short circuit 9 
8 

,so 

pin 
0. 

,; 

,,~""''' .. -----1Ll.t:JC--· ,,,,,," s~r in9 

" "'PEII.OCE ... 'QflOVE • .p .. > 

~'" """."., 
,"-"" - 0.92 ,SO-"" - 0.82 

Oparatlon 01 IIlayl (Iig . t88 /1 and 188/ 2) 

Main purpose 01 a relay is '0 conlact a ,ugh voltage 
with a somewhat lower OM. 

Since a starter motor voltage can be 01 several hun­
dreds amperes. a starter motor system usually em· 
ploys relays . To inlloduce a tower cum","\' a mecha­
nical switch is generally suffiCIent (startQl button. 
Ignition key. Or riding switch) . 

The relay construction is exemt'lilied in Ilg. I8&/I . 
The C':lre is in unit with lhe casihg and on one side 
it projects iI!lilinst the Inner side 01 the winding wh ile 
()(1 Ihe other side it projects aga'n~t the movable part 
of the a.mature relay. The core-roto. distante is the 
travel of 'he armatule. 

The rel ay caSing. core. all(J 1010r lorm a magnetic 
circu it. In many execuhoos the relay wind ing con­
sislS Of two winding groups: a pror>elhng winding 
and Ii- holding winding. This Solut ion is useful in so 
lar as thermal load is concerned. In the course 01 
:he engagement. a ni\l~,er magnetic lo.eo is gene­
rated. When the starl circuit closes. Ihe propelling 
winding is shorted and the only force 01 the holdir,:. 
winding is suNicient 10 energil.e jfie relo, .. ·/,Ii t the 
starl contact·' s opened again. 

Under lhe action 01 the magnetic force generated 
after engagE ..... ent Ihe armature Is drawn ·into the win­
ding and the bridge is pushed agains' the contacts I)y 
'he spring located between armature and bridge. The 
relurn spring assures that contacts will open. The re­
turn spring assures that 'he contacts will ope<l_ In ad· 
dltlon to r",lays With single commutation. in starle. 
motors are also dsed engaging .elays in which the 
rotor movement is further exploited by the ax,al d i­
splacement 01 the pinion. The coupling magnet. also 
used on Slarter mol or . wOlks in the same way tlUl 
does not make any commutation. 

Sc,.wlng on Iyp •• nd Ir. nst.tlon st.rI. r motor 

Construction 01 these motors and their inlernal cir­
cuils Is shown In fig_ 188/ 3-188/ 4-188 / 5. 

Slarter motors 01 this type arc operated by an in­
corporated engaging relay. 

At its iutting end. the relay armature has a groove 
which engages the operating lever with a predeter­
mined clearance which is called Iree run. PUlpose 
01 this free run is that. on disengaging. the relay re­
turn spring pushes the arma'ure towards the iniUal 



position just enough to allow s uch tree 'un, thus 
assuring npa,ation ot Ihe contact brldga, This is 
necassary when the pinion does nol come OUI of the 
crown gea' . (In previous models Ihe a ngaging lever 
was ,Igidly conntK:ted wilh till! relay a,malu,a with a 
spr ing to!' opening in the engaging device). 

The arm.!ure shah, at the pinion lide. hn I helical 
g ,oove (flg. I88/3·168/4-188/ 5) In which Is housed 
In ent'l inlng ,ing which is maled \0 \he pinion by 
a ,a lia, Iypa Iree wheel. The hallcat dl,ectlon Is luch 
Ihal tM pin ion is kept still and englges Ihe c,own 
wheel when lhe ~rma l ure is rotating . The II n"alning 
,'ng ' ilS twO s liding guiding discs Inlo which anle, 
the fo,ked lever ends. 

In belween Ihe guiding diS(: and the e nlrainlng ring 
thera is the 50 called ,eturn s pring so thai the fln-
1I'9'nll lever is 1I1ways moving ti ll il bottoms up and 
the currenl c an also comfl through (Ihis occurs when 
the bridge and coniact close). II one 01 till! pinion 
tH th is p.ening aga inst one 01 Ihe crown wheel 
teeth. 

ThuS, the engagi ng lever pushes lhe 8<1lralne. and 
pinion lorwa,d . In addilion, due 10 lhe screwing In 
ellect In the helica l groove. the pinion In pushed 
, ighl In lully . 

Only when Ihe pinion ill fully engagl'd, Ihe hellca' 
groove allows 1I couple to be lran,milled 10 Ihe en­
gine 10 be slarted. 

The tree wheel coupling provides 1000ced Jnlercon­
nection between Ihe mOIO!' armature and the engine 
ttywheet I tte . tM' engaqf'monl hn occu.ed and dIS' 
connllcts IS soon IS Ihe engine lev:! . g .. 1 nighar 
Ihln the 11. ,ler molor speed. 

Engl~.lMnt • 

The pi nion.wheei cOl'pling p·rocess occu. , In two 
slagll' : Iranslation an,,' screwing in. Thl, Is why this 
type ot lIarMg device is called _"anlle llon and 
' crewing in SllIrler motor •. However. the engage· 
ment 01 Ihe Slarte, moto, leally occur, In a sing le 
st' g' . Initially, aile. pressing Ihe Ilarl button , Ihe 
engag'ng lever moves lowa,ds a spring bu l dOlI'S nol 
tully activale the e~c italion windings . nd lh' arma­
lure. In 1I>,s $Iage the motor dOllS rM)1 )'81 revolve. 

Th.ough Ihe pinion Side guid ing "ng and Ih' enga· 
ging spring , tre entrainer-plnlon Issembly is pushed 
ag.lnst Ihe c,own whee l and In so doing these p.r ts 
start rOl atlng due to Ihe helical ellect. 

In Ihls way, it Ihe ptnion meels a space belween 2 
01 tha crown wheel leelh (fig. 168/6), It immedialely 
engages a s deep as allowed by the engaging leve. 
p.enUfe or in other words un til I"" br idge starts 
puShtng on Ihe relay contaCIS. Accordingly. the pl. 
n.on has done its tl ansllli ion ron. 

It in ,Is ,ntttal movement Ihe p,n,on strikes agalnsl 
a tOOth (11g 18817), then 100 eng.gtng teve •. th.ough 
Ihe guide ring on Ihe p,nion side. compres$ll$ till! 
sp. \ng to l uch lin e~lenl a5 10 close IIII! contacl 
on the bridge a nd Ihe motor 'Ial tl rotating. The pi­
n;on slides on tM 100lh I>ead and unode, pressufa 01 
Ihe preloaded hellclill sp,ing and mainly because ot 
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lne pressure .esultlng Irom the screwing in action. 
engages into the sp.ce 01 the ned levlt!. 

t .: the end of thi, iranslaHon movement, thaI Is iust 
before tn. complete cycle, the conleels of lhe eng.­
\0 ;0, ,&lay close and the blcning current Is Inillned. 
The rotor is now revolving and beCIIU$e 01 the heli­
cal groeo.'e DtJshes the pinion (which cannot now 
lu',n) duP<l' into Ihe crown wheel right against_1f1" 
.,majuro spindle. 

When the pinion i, tully home 11 cannot move lor. 
ward any tvrther and Is .., forcicly coupled with Ihe 
rotor shalt th'OlIgh the free wheel and tha an­
trainer. Tha IItllrler molor can now spin the engi ... 
(fig. 188/8). 

When l tarling, the tngll"l8 rotatel laster than the 
I tlrler motor. the fOfCed pinion-armature shan cou­
pl ing is accordingly laken oM the froe wht(ll thus 
protecting the ermature Irom an Inadmissible num­
ber 01 revolut ions. The pinion will stay engaged un· 
m tha engaging laver staYII in illl engaged position. 

Only when the IItarter bullon is disconnacted. the 
cOllpling lover, entralner. and the pin ion return to 
their idle position till the nellt , larling operation. and 
thill Irrespective of the vibrations caused by the run­
ning engine. 

Fr •• rollar wheal 

For safety·1I lake. transtlltion typa Siarter motors ale 
equiPP'ld with e I, .. wh .. 1 (tM/9) 10 engage !he 
pinion with the dr iving device (enltainer) so Ihal 
when the armature Shell lotales lite pinion ill driven 



and when the pinion turns laste •. the coupling Is 
if'I teHuo!ed, 

To ClOtain this in terruption. lhe roi leB are Iliowed 
10 move-on a slant,ng a Irack In such I way thaI or> 
Itarllng they ell mp the Iree wheel IIOp ring In the 
narrow space wllh the round part 01 !he pinion. 

Whln lhe engine starts up. !he rollers which are 
pushed by the pinion which is ' Olatlng laster than 
the Irmalure. overcome Ihe resl~ lanee ollered by 
the springs and move over \0 Ihe wider spaca where 
they can only lightly contact the Iree wheel ,estrain­
If .nd the pinion. 

Tha springs. eilher d),eclly or through bushes or 
gulda pins. push the rollers In lhe resl po:a illon In 
\he n.rrow section 01 Ihe hollow Ip"ce 10 allow Ihe 
pinion coupling with lhe Iree whaal When the Slafl 
buuon Is pushed. 

In th" so called e~tarnaJ dogs 0 1 lhe I ... wheel , tha 
" idlng •• cllons (the dogs) Ire mlchlned if'I the free 
whMI rl"9 wl'llch turns e~ternally and Is connec ted 
10 tha armature ,h,1I by the driving device (en lral­
ner). TI'II. particular set up ollars Ihe advantage 01 
allowing the use 01 a small size pinion ,nd also Il'Ie 
starling torque when the engine axcaads a certain 
number 01 revolulio<'ls which goes lor longer lIIe 01 
Il'Ia stafler motor componen ts and bearings. 

Rotor btaklng 

In order Il'Ial Il'Ie starter molor may stop quickly a', 
ler the conlacl I. inlerruple<1 . nd so .lIow. II neC8$-­
.. ry. to make • new $Iarting ."amp!. '''e starter 
molar incOlpor;tlt ... nd .,nlalure brake IIIg. I88110). 
TI'II . I. mostly mada up 01 s mfl:hanieal brake (disc 
brake). 

H.;.W' 10 cur. pOlilbla b, .. kdm,' 

In ca .. 01 any b''1akdown. the Ills1 Ihing to be consi­
dered Is Ihal Ihe cau$e may not necesUrll)' depend 
on 1M starter motur. banery. sw,l cheS. electrical 
conductors or connections. parts not properly grou ... 
dad but , Iso to faull in the ignition or earburation 
system • . 

The following lable $ums up lhe most common 
braakdowns due only 10 lhe Siertel mOlor. 

t .... ovit>r ....... , _ 0 1 It ..... • 110" ol ............ 
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111 - On preulng Ito<I I I. rl bUllon In. molor dOli nol lurn or lurn. 100 .towty 

. AlllY REI>IEO' 

, Discharged ballery , Charge baUery , Oefec tive ballery , Have il seen 10 In a Qualified workshop , Loose or o~idiled battery connections , Tighten, clean or grease battery poles and / or 
ferminals 

• Grounded Slarter motor terminats Or brushes • Rem""e ground contact , Starter motor brushes not contac ting slip ring, , Check brushes, ctean Or ,eplace them, and 
brushes jammed in their housing, WOIn broken, eventually clean the guides or hotders 
di'ty or oily brushes , Damagad atartar motor button or refay (com- , Fleplaca start button Of relay 
ponents so worn as to prevent the motol Irom 
starling) , Damaged relay , Have il lepaired in a competent workshop 

• Excessive drop of voltaga in the conductors, • Chec k all conductors and connections 
damaged Of disconnected leads, oxidi~ed termi-
nals 01' reeds , Mailunction of starter motor circuits , Check if all thermal cutouts al e effic ient and 

connected 

2nd _ The rotor turns bul Itoe pinion doe. nol engage 

CAUSE REI>IEOV 

, Pinion earlier sl uck , Ctean calf ier and lightly tUbricate it 

, Pinion or crown deformed because of crashes, , File 011 burrs and l or hava pinion '"' crown 
formation ot burrs raplaced in a workahop 

-- --- .. -
3rd _ On pre"ln!! the sl.,t bullon the rolo. tura., It.a pinion en\l agal " ul tlla engine will not sian 

- - - L 
. ---- .. 

c~,,~ .. - - R'I>IEov _ . 
- ... .. , Insufficiently charged ballery , Charge battery , , Insulticient brush preuufe , Chec k brushes, clean or ,eplace a ~ neces5a'Y , Detec tive relay ci rcuit (engaging "' control , Have releys repaired in qualiti9d WOrkshop 

re lay) or other detective external relays 

• Excessive drop of cu rrenl in leads , Contro! leads and connections , Sliding free wheel clutch , Replace or have clutch repaired '" a Quali-
fied workshop 

4th _ Motor conlin .... to turn Itt l r bullon ral • • s. 

c~u~ "EAoEQ~ 

, Starter button does no! open or de fective m- , Stop motor immediately and have button and 
ti!lna! or exlernal relays re lays che<;ked in a workshop_ Cnange them, it 

ne<;essary 
, 

5th _ n.. pinion do •• not dl.enllllQ8' . ,t •• tn. . ngln. h • • SllIrll'd 

'~M R( "Eoy 

, Relum spr ing slack Of bloken , Have starter motor repaired in a speciallll'd 
workshop 

". 



24.& IGNITION SYSTEM 

Twfn conbcl bruter (lig. I89) 

Testing d.ta: 

M.~e 

Rotation 
Voh.ge 
AUlomatic advance 
N. 01 cyllnde.s 
CondenSO. S capacity . F· 

VoIta;e le lt 

Ma.elli 531 1 B 
CountltfcJockwls.e 

'" ". , 
0.25 

Check dlele<;rric rigidity by testing willi A.C . • 1 500 V. 
SO Hz lor 3 seconds 

Coniaci points gup 
Contact pressure 
Opening angle 

0.37-0.43 mm (.0014-0016"') 

550 gr. '"' 50 

1811 '"' S" 
Closing angle 1811 :r: 5' 
Timing angle be tween points 225':s: I' 
Aulomat,e advance diag.am (dwg. fig. 196) 

24.7 AUTOMATIC ADVANCE 

It conalsl$ 01 centr ifugal ma5!!es suitably shaped and 
pr..OIed on the pins of the calfiers in uroll wnn the 
splndla. 
,The masses sta.t opening at 1I p.edele.mined num· 
ber 01 revolurions. Tllrough Ihe speelal cllvUy In 
th.1L1P:'" they 1j'~.9 the pins on the Plale I,; lI'lfl wlttl 
l/Iir earn and : 1I"se an angular o .spla~men l 01 the 
cam Itsell in .espe.:1 at I lle . " indle on wh ich Ih<'l 
specially prolonged pin II,.,..,. Mus .eturn is oblal­
ned by Ihe aid 01 spiral springs l'Iooked 10 the s"in­
dIes and their resl pOSi tion is also determined by 
the pin on reaehing the sial In lhe "Iale, 
At eloCh engine speed eorres"onds a number 01 pre­
delltfmlned IgniTion control pOin ts in lIeeor-dllnce 
wllh " eu~ ("dvance cu<ve) which Is defined in 
lunctlon 01 the engine Speed I~II. The ,,<:tvanee 
group Is ineorporated in the double eonl"Cl b<eaker. 

21.' CAPACITORS (lig. 189) 

Marelli make. Iype CE 36 N 
Connected in parallel wilh the bre.lce. polnlS. Illeh 
pu.plls.e is.o mare abruptly cut oft tl\ll curr ' nl ItOd iol 
the Sjlme time to dam "en Ille SI.ong sparking efleet 
resulti,,!! 'rom the opening 01 t"'e pfim.ry cirCUIlS, 
The eapael tor- consisls 01 IWO tin 10ilS InSulaled by 
Interposed paper strips rolled <:" and Imme.ged In 
• ~ia' insula,;n\! liquid In an air tight eonblnef . 
0 ... 01 the tOIls is eonnecled In.ernally 10 U .. metal 
c.p eonta;ne, Wllile the olher is eonnec 'ed 10 an 
insulated terminal. The capacitor is part 01 Ih, con· 
laC! b'.aker uni t 

'" 

'" 
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24.9 IGNITION COILS (fig. 190, 

The Ma.elli BM 200 C coils consi$' 01 fwo windings : 
the pflma.y wh iCh is lo,me.j by iI few hundreds turn s 
Of fair ly thiCk w ile arid the silcondary by a lew ,hou­
&ands tUrns 01 thinner gauge wire . 

Tesllng dala 

S!Ifl'Ulc;aUon, 

Voll age 12V 
0 10 of coil 46 mm (1.77", 

Employment on motor vehicles 
N. o. cylinder" , Or 2 

The hot engirnl mallsu,emen' should be made aUe. 
at least 2 hOOfS operation al nominal cu"enl wilh 
d istributor at 900 rpm. 
Each ' ell! la~' s 10 secondS dUling whiCh Ihe s!>3rk 
Should be regular. Crilical length of spark can ~ 
defined as .he spark gap distance a1 which OnC s tarts 
10 nOle no spa/king. 

PerlaraHon tes' 

~.t the temperature 01 2(1' C ~ ~ ... enSure the coil 
slands up 10 a tensiOJ'1 of 1000 V elf. (SO H~) applied 
for 3 seconds bel ween a primary clamp and th~ cas­
ing withou l elec l r!=al discharges. 

Wlndtn!! r,,~fJlanCi al 20" C 

Pr i •. ,ary 
Seeond~ry 

Coil lestl 

~.'<5n % 6"/. 
6.200 n % lrt'l. 

Connect up the coil as shown in the diagram, inse. ­
ting in the circui l a 3 point normali~ed spark gap 
instrument u used lor 4 cylinder engines (I.e . S 66 A) 
having a 60" % :r contact closing angle. 
Turning the di SUi~tor al the specified speed and 
leeding Ihe coil at Ihe ourrent specified in t~ loliow­
ing table. Ihe fOllowing spar ~ plug vatues should 
be obta ined. 

c~mCA L L£JOGTH or SPA~~ 

COLO ~, 

•• • • 

• 6 

" 9 

, 6 



2".10 SPARK PLUGS (fig. 1&1) 

Plug recommendal ion: 

• AC~ XL 
• BOSCh W 125 T2 

• Champion N 9 V 

• LOdge HLNY 

• MareW CW 7 LP 

Spark poln l' gap: 0.6 mm (.023~) . 
Spark pl"g5 are besl cleane(! with petrol anod a wire 
brush and a needle for the Inner part. 
In re·lilling. be sUr. they are prop8f1y .tafled by 
lIand for a few lums. completing til. opera lion by 
mean. 01 the plug wrench in tile 1001 kll. 
For all even Is. the plug' slloold be changed every 
10.000 km (6000 miles) even II they still eppear to 
be In good condition. 

2" .11 ASSEMBLING TME TWtN BREAKER (llg. 192) 

Afler adjusting Ihe poinls as described In para. 6.11. 
the contact breaker Is re· tined on Ine crankcase as 
fOllows. 

• Rotal e the crank shall unlll II~ed advance mark 
.2. UtAt belore leiter .0. on the flywheel) Is in line 
with mark . I ~ on Iho: Inspec tion hole rim . A_ (Ihl. In­
ClItes tlla l the A/ H cylinder plslon I, advanced or 
u compered to lhe TOC willi both yalves closed) 

• Turn Ihe conlact bleaker ahalt ~Iock ... ise to lhe 
poll'll where the camshafl atar" 10 open the con lact 
poln" 01 lhe A/ I : ..::'(::nde. (re<l cabl'!) 10 ' .1,:. S!lge 
In Ihe hole introduce the gea, and engage II with the 
worm gear on the Cl:'!llhar' . Arter Ih!r. te:o.e pr .... 
c&edlng wllh liming the ignition. proYislonelly li t up 
the breaker retaining pllite to the ('rankease .... Ithout> 
tightening the SC ,-::'N~ ~,!d make sure thai the con· 
l ac i breaker lop is positione::i lIS shown III the pic· 
ture 192/1. Thl. to make assembly of tile !fame unil 
much euler. 

2".12 'GNrTlON nMING (FIXED ADVANCE) FOR 
THE Rf H CYLINDER (red cabl • • fig. 194) 

Aft.r adjusting the breaker points to 14·. 16~ (see 
para. 6.11 ) time the igni.ion as lollow.: 

1 In the R/ H cylinder plug hole. III .tand 17 94 62 60 
(26 In fig . 35) ritt> gauge (see fig . 193). 

2 FI~ lI en the lockpfale ear and undO Ihe driy, pi. 
nlon lockrln9. 

3 In Ihe c rankshafl groove fi t up riming plale holder 
1794 96 60 (25 in fig . 194) and secure it with a SCre .... 
On !hI. set up the degree plate pafl N. 1992 74 00 
(2 In rig. 194). 

.. Sacu. e indexing arrow 17 94 75 60 (3 in fig . 194) 
in the erankC3$e but do nol t,gl'llen completely. 

5 Tu,n·the crankshal. l ill the gauge d ial shows TOC 
lor lhe R/ H cylinder (YaJ~e closed). 

I Z .. o sel Ihe gauge and line up the indeJung ar· 
rOW wil h the degfee plale zero. Tighten \he secur­
Ing s.crew. 

mmO.e 
(.0113") 

.­• 

'" 

'" 
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7 To the feed clamp _A. 01 tester -8. connect the 
red cabla of Ihe breaker and the !t'Dund terminal 
.C. \0 one or Ihe crankcase lins 

8 Turn the degree plate counterclockwise and Ihen 
clockwise I ii' needle ·0· of tester . 8 · starts moving. 
At this stage. check that the clegree plate is at 'l: 
before TOe in regard 10 the iMe.mg arrOw. 

9 II the tester needle does 1'10\ move euetlr to the 
predetermined posiHon, loosen Ihe b'ea~er securing 
screws to c'an~case using special spanner N. 1~ 92 
7000 113 ;0 fig. 35) and fotate the breaker unit \0 
the r ight or left until needle .0. of tester ·8· Starts 
its movement towards the predetermined p05ition. 

LlH qllnde, (green cable· fig . 195) 

The in.ttuCloon a\ pOinlS 2-3-6-8 lor the RI H cylinder 
al so apply lor the L. H cylinder (green cable) . For 
the Dther poin t~ prDceed as follOWS: 

1 Fit stand 1794 82 60 in the liH cylinder ptug hole 
(26 in fig . (93). 

4 On the L/ H side 01 the crankcase sut up index 
1794 75 60 (3 in fig. 195) WlthDut lightening its secur· 
ing screw. 

I 
§ Turn the crankshaf11illlhe gauge d ial ~~.ows TOC 
lor lhe LI H cylinder (valvo closed) and marks ·A. on 
liming gear~ are In line wilh nch ol her (fig. 193). 

1 Secure ·the breaker cable (grean) 10 leed clamp 
·A. 01 lester .8 •. 

9 II Ihe tester needle does not ",ove to the pre· 
determmed position. it is necessary to slacken 
screws · N. ane! , 0. (Iig. (9211) and with a sr. rew­
dr iver in groove .1.4 •• shill plale .P. to the right or 
left till the needle ~tart s mDving towards tne prede­
termined point .0_. Repeat this opernlion till the con, 
lacts open ing, and the phase alj!) la is within the pre· 
determined I!m~.:,the end of this operation. Hohten 
screws . N. and .0. (Iig. IQUI) and diSCO,,,,.,~t II>c 
lester clamps Irom Ihe green c~ble <lnd the crank_ 
case fin. 

10 Remove the stand·gauge assembly. 
Remove degrail plale and indexing arrow. 
Tighten the drive pinion lockr iog and secure it by 
lIallening an aar of Ihe lockplate a9ainst one 01 the 
lockring grooves. 
Fit rocker cove", rith gaskets. 
Fit spark plugs. 
Fit tim ing COver with gasket. 
Insert the complete rotor-stator unit (securing the 
stator to the COVer as shown in lig. tOO and secu· 
r ing the rotor to the crankshall with its Allen screw). 

11 Fil provisionallv lhe generator cover as well. 

24.13 CHECKING THE IGNITION ADVANCE 
(STATIC I- DYNAMIC) USING A STROBE LAMP 
(fig. 196. 191, and 198) 

Righi cylinder (Jig. (91) 

Check tha Ignllion advance for thiS cytinder as fol­
lows : 

Remove the rubber cap from Ihe inspection hole 
.C. which is mounted on the gearbox. right side. 



2 Raise th ... sadd~ and ke<lp it lifled up with ils rod. 
Remove 1001 bo~ (tig . 178). 

3 Connect cable ~A . 01 strobe lamp ·8· 10 the plug 
lead on the RI H cylinder head. 

.. Connect both strobe lamp cables with clamps: 

clamp + to battery term inal ,. 

clamp - to batt ... ry term inal -

$ Start tM engine, run it up to 'ts normal operating 
temperatUl .... and direct the strobe light beam on con· 
Itol hole . A., and check that the static advance mark 
"2. is in line Wilh the mark in the m;ddle of the in. 
spection hole rim al an engine speed 01 about 900 
rpm. and the lu ll advance mark _4. (static dy­
namic) si aligned wilh the mark on lhe inspection 
hole rim a t 6000-6200 rpm. (fig . 192). 

PoinlS 1-2-4 in the p.evious chapte, for lhe dghl 
cylinder" sHil apply. Po ints 3 and 5 are changed as 
tallows ' 

3 Connect strObe lamp cable - A_ 10 the spark plug 
lead 10. the lIH cylindar. 

5 II I~ sia lic advance marl< .3_ and full advance 
mark ·5. are In line with mark . A. on the inspection 
hole rim tor both cylinders at the sla ted engine 
speed!. this means that all is in order (~ec rig. 192). 

Ignition <l lta 

(gnitiOf' advance (static) 2' 
Automatic advance 
(dY"amic) ,,-
Tolal advance 
8reaker points gall 
Ptug points gap 

n ' 
0.:17-O.41 ."':lm (.0 ' 4-.QI 7") 
0.6 mm (.023", 

""UTo",,,"nc AOVANCE GRAPH 

Tot,ronee .!: ' 00 ,pm eo~tact b,U' ''' 

500 1600 1509 
Co",aCl "'''. k ~, rpm 

2900 2500 3000 

L-____________________________________________ ~ ,~ 
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24.1. LIGHTING EQUIPMENT AND HORN · V 1000 

oo 

HI .llght (Ilg. 199) 

Loosen bollom serew .S •. disconnect hladllght I,,· 
.ert and reptace Ihe bulb. 

b T. II tight (lig. 200) 

Undo serew. - 0 - securing Ihe retleclor 10 Ihe lall 
lighl housing, press the bulb Inwards and Iwlsl It al 
thl same I;me to lake it out 

c Turn algnal. (tig . 2(0) 

Loosen sc,ews . E. 511(;u"nll the ,eflector. ,o the sig­
nal IIghl !MIusing, press IIle bulb in and Iwlll It at 
11'1, same IOmll to take" ouL 

d Numbe, pta,. Ilght llig . 2(0) 

Loosen sclew. ·F. securin.g Ihe "anlo"enl part 10 
Ihe hoU50n.g. P,es. Ille bulb In ..... 1I1. a nd Iwi., II .t 
the same time to take il oul. 
Caullon • Wilen re·/ilt/ng Ille 'elleclo'S onto ll1e lall 
IIglII. number plale 1/9.111. and IUIn signal IigMa, do 
not scra .... in 100 riglllly to avoid br.ak/tlp Ih. lef/ec· 

'" 
e In.trume nt p.nel. taclMl ..... ,.'. and ,.w-c:extnllr 

Ta ke extl bulb IIoIOers Irom panel. IKllometer , or 
,e .... counter. and remove the bulbs. 

f Bulbto (12 Vj 

Headlight 

, IIlgh .nd 10 .... beam 45/ 40 W; 
• lo .... n d' ~ving or parkln.g 4 W; 

l ~ol IIghl 

• pa'~lng and stOf' l,g ht S/ 21 W: 
• number plate lighl S W: 
Turn signals 21 W: 
Pinel warnIng lignl.' .2W: 
Tachomeler and rev·counte. lignl 3 W. 

II iElK lric horns 

Th, norns ci,cui l incluoel : 
• lIigh pllcnad lone horn ; 
• 10 .... pItched tone norn: 
• g,ound on lrame. 

Hom 1"lu" . 

Combined ho, n . f3(0tll ma ke. 
High pitChed horn (90/ 12/2), atnorp lion 3 A. 
Low pitched horn (9011 2/ . ). 8bso,ption 4 A. 
Total combined absorption . 7 A. 

24.15 LIGHTING EQUIPMENT AND HORN · 1000 SP 

a Bulb " 'plac _ n, 
Head llgnl (lig . 201) 

Undo boUom .c'e .... . 0_ , remo .... both butb !MIlde ... 
and ,epl8ce bulbs. 

'" 

'" 
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b Fronl lum sig nals (Iig 2'(2) 

Loosen screws He. securing the reflectors 10 lhe 
housing PUSh in the bulb and twist it al the ... me to 
,emove it trom the holde., 

c Tail 119t\! (hg . 202) 

Loosen screws . An securing Ihe rellector 10 the la ,1 
light housing. press lhe bulb inwards and twist il ~I 
tna same lime to remove it 

d Rea. tum . ignals (Iig. 202) 

Undo screw, .B~ securing the rellec tor to Ihe hous­
,ng. pUSh Ihe bulb inwards turning It al the same 
lime !o lake il ou l 

Caur/on . When ,e-'ittong rile re /lec/Ot5. do nor SCrew 
in /00 Oglllly ,0 avoid bteakages . 

• Tachometer/sp. edomel". r • • -counlef , vcnmete r. 
clock. pinel 

Take oul bulb holders, and remove Ihe bIJlbs. 

Bulbs 

Hu dUghl: 

• high and low team 4S140W;I 

• IOwn driving Of parking ligh: 4 W. 

n on la mp: 

• Parking and stop lighl 5121 W. 

• Turn signals : 21 W. 

• Panel indicato,s: 12W. 

• Tachomclfl( .. ~d 'e~-counter · 'w. 
• VOllmetcrc ;) W. 

• Clock: 3W 

, ft<JC' l"le horns 

The horns circuit includes: 

• hi9h pitctltd lone horn: 

• low pilched lone ham; 

• ground on Ira me. 

Horn 1.llur.s 

CombIned horn. Bello make. 
High pitched herr! (90 1212). absorplion 3 A. 
Low pilched horn (90 / 12/4). absorplion 4 A 
TOlal combined absorplion : 7 A 

O • •• hlul Ind rl p.l. in.lruellon, 

II one ot the horns 10MS il s tone 0< lails altogelher. 
check il th is is nOI due to SOme fault in the elect, ic 
system. 
II the horn docs not wor~ . ensure the pushbutton is 
not laulty or any wire is disconnected In the !e,ml. 
nal block. 
II Ihe horns give an irregular sound. check il Ihe se· 
eU'ing boll is well l ight 
II the horn sounds uninterruptedly. i"specl the 9,oun­
ded contact be1wcen button and horns 
Should lhese inspeetrons tail 10 delermlne lhe trOll · 
ble. the laull lies obviously in Ihe horns Ihemselves 
and Ihey snould be 'epai'cd or leplaced by a spe· 
cialized worksnop. 



25.2 1000 SP (Iig. 2(4) • LEGENO 

1 Tlchomal&r (bUlb 3 W) 
2 Aev..::ounler (bulb 3 WI 
3 High beam wl.,. irog light (1 .2 W) 
4 Oil pressure wlrning lighl(I .2W) 
S Neulla] posillon warninglighl (1.2 W) 
8 Park ing Hgh\ indlcatOl' 1.2 W) 
7 Generator charge warn ing light {I .2 WI 
• Low beam (4tI W) 
I High beam (45 WI 

10 Turn signal Indlcal0r. Ironl, right (21 WI 
II Turn signal indicator. Iront. lell (21 W) 
12 Engine slarting and stopping device 
13 CQnirol: tu.n indicetor ilghts. horns, flashing 

light 

" " " " " " " " " .. 
." 
" 

Horns (absorption 7 AI 
Front brake swilCh 
Flashing light r"IIIY (ltu hl 
R .. r brllke switch 
BlIU,,'Y 
Aeguilltor 
R"ctili"r 
Alle.nlllor 
Sblr1er motor rellY 
Shlfler mOIOr 
Turn indicatot light, rear lelt "(21 WI 
Reat stop light (21 W + 21 W) 

27 Numbat plale light (S W + S W) 
21 Tutn indiclltor tight. relit, tight (21 W) 
2t Turn Indica lor lights. !lashor unit 
30 Oil pre!:Sure switch 
31 Neullel position cutout 
32 Te/tninal block with luses (Ie A lUSH) 
33 Contact breaker 
lot Coils 
3S tgnlliM swileh (3 p<osi lil)l1s) 
38 Spark plugs I 
37 Parking light. fronl (4 'II': ~ 
31 Brlke lIuid '"vel wll rnlng light (1 .2WJ 
)g Brake Iluid "'''~indICII~r 
4(1 Tum ligna" ligi:!s bracke~ 

" ., 
u ­.. 

1"Ollmeter (3 W) 
Clock (3W) 
Tum light wa.,.ing Ughl (1 .2W). lett 
rUIn lighl warning Ilghl (1.2 WI , right 

45 4·way connfl(:tor 
..s J..WIIY conneclor 
U SwitCh. simultaneous lIuhlng lights 

() 
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HINTS ON THE PROPER USE OF THIS MOTORCYCLE 

Due 10 its ellc"eptionafly high feature, Ihis motor­
cycle can be considered as in the racing ma­
chine class and as such has 10 be ridden in a 
sportsmanlike way. 
For !his very reason, it has mel the favour of rna· 
ny motorcycle fans but, same as for all racing 
bykes. it has 10 be used accordingly. 
For IflstancB. lor fuel feed this model is fitted 
With carburettors wilh pumps and iI the twist 
grip Is not used correctly in accordance with 
the engine revolutions, there might be an allcess 
of luel which is ejected by the carburettors, si­
milarly as occurs on sporting cars Ihal fil same 
type Csrbulellors. 

It is obvioull thaI if in such conditio"'s the engine 
backfires, the risk of a l ire is quite considerable, 
When travelling lit tow speed or in other words 
at low revs. it is necessary lor the throttle grip 
to be used with care since the immission 01 a 
greater quant ity 01 luel might nOI be tutty absor­
bed by the engine. 
At high speed. IIlso in case 01 abrupt accelera­
tions. the lue! is entirety absorbed an<! used up 
by the engine. thus eliminating this fisk and con­
lerring to th,s model the brifliant _kicking up_ 
qualit ies tha t make it one of ils outstanding 
leatures. 

'" 
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aMAIN FEATURES 

ENGINE 

_ cylinder disposition 
- bore 
- stroke 
_ displacement 
- compression ratio 
- max torque 

VALVE GEAR 

CARBURATION 

LUBRICATION 

GENERATOR ALrERNATOR 

IGNITION 

- ignilion d!lta 

4-stroke 

- V» type 90" 
83 mm 
78 mm 

'" " 10.2 
7.8 kgm at 6600 rpm 

OHV push rod operated 

2 «DeIrOrto» carburettors PHF 36 B(O) (righl) 
PHF 36 B(S) (left) 

oi l pressure by gear pump 
wire gaule and cartridge fillers in Ihe oil sump 
oil pressure 3.8-4.2 kg/ cm' (54-60 Ibs. SQ.ln). 
controlled by relief valve in the sump 
Oil pressure solenoid 

localed at the front end 01 the crankshaft (14 V - 20A) 

battery-coi l with twin contact bre!lker 

initial advance (fixed) 8" 
automatic advance 26" 
lotal advance 34· 

- contact breaker pOints gap 0.37 ..;... 0.43 mm ( .014-.017~ ) 

- spa r.~ plug tyrp. Bosch W no T 30 
Champion N 9 Y 
L.,dge 2 HL "IY 

- spark plug . o.oints gap 0.5 mm {.019", 

- ignition coils 2 fitted on the· "m~ tlVtf' 11K! engine unit 

ST~RTING electric starter (12 V - 0.1 KW) wilh electromagnetic 
ratchet 1:ontrol 

TRANSMISSION 

CLUTCH 

PRIMARY DRIVE 

GEARBOX 

- ratios : 
low gear 
2nd gear 
3rd gear 
4th geer 
high gear 

ring gear secured to flywheel 
starter button (START) on the R/ H side of the handlebar 

dry type . 2 driven plates on the flywheel 
lever controlled Irom the handlebar (left) 

by gears. ratio 1 : 1.235 (Z = 17/ 21) 

5 speeds Irontal engagement. constan t mesh gears 
cush dr ive incorporated 
foot controlled on the L / H side of the vehicle 

to 2 (14/ 28) 
10 1.388 (18/ 25) 
'0 1.047 (21 / 22) 
10 0.869 (23/ 20) 
10 0.150 (28/ 21) 

'" 



SECONDARY DRIVE 
- .alio 
- overall gear ral ios: 

low gear 
2nd g<:ar 
3rd gear 
4th gear 
hIgh gear 

FRAME 

SUSPENSION 
- 'r\lnl 
-- 'ea' 

WHEELS 
I'onl 

- rear 

ilRES 
" (tnt 

rear 

BRAKES 
- I'onl 

- rear 

OVERALL DIMENSIONS 
~NO WEIGHTS 
- wheel base 
- lenglh 
- width 
- height 
- ground clearance 
- dry weight 

PERFORMA'NCES 
- max speed 
- luel consumpl lon 

FU EL AND Oil CAPACITIES 
- luel tank. 
- ,eserve o il sump 

152 

gearbox 
rear drive box 
Ileve l gears) 

, ,," ~n~ ,"::11 or;:, " :ng 
G " ; iI" ,,' 

cardan'sha lt and level gear sel 
1 104.714 (7 / 33) 

'0 11 .643 

'0 6.080 

'0 6.095 

'0 5.059 

'0 ' .366 

cradle type - tubular s"uch.rre 
telescopic front lork - MOTO GUZZI patent­
swinging arm with externally adjustable springs 

rims casl in light alloy, rim size 
WM 3/ 2.15 x 16" 
WM 3/ 2.15 x 16" 

Pirel1i 100/ 90 H 18 (MT 16) 
Michelin 3.50 H 16 (M 45) 
Melzele, 3.50 H 16 (Rille) 
Plfelli 110/ 90 H 18 (MT 16) 
Michelin 4.00 H 16 (M 45) 
Metzeler 4.10 V 16 (Block e7) 
TIre brand lilted alternalively fO comply with the dillerem 
standards in each counlrr.. I 

l'ydral;lic disc - Iwin braking cylinders caliper _ 
hand controlled from Ihe R/ H side handlebar 
hydraulic circuil independent from rear brake: 
diSC dia. 300 mm (11.6") 
braking cylinder dia. 38 mm (1 ,49") 
master cylinder <.lia. 12.7 mm (.5") 

hydral;'ic disc - twin cylinder caliper 
Ivoi conlrolled on Ihe R/ H side 01 Ihe vehicle: 
disc dia. 242 mm (9.5 W

) 

bra!(ing cylinder oia. 3B mm (1,496~) 
maSler cylinder dia. 15.675 mm (.6249") 
thll 'eaf brake is hydr" ;,iW..-,lIy Interconnected to a second 

"I,Onl brake featurcd and dinlensioned same as the R/ H 
lever c('nfrolied brake 

1.485 m (56.4 ") 
2.190 m (86") 
0,610 m (24") 
1.210 m (47" ) 
0.175 m (6.9") 
196 k9 (431 lbs) 

solo riding : 230 km / h (144 mph) 
6.5 I1s krn (abl 32 mpg) 

22.5 lis (5,64 us 915) Petrol Super (98 / 100 Na-RM) 
3 lis 13 '/ . quarts) «Agip SINT 2000 SAE lOW/ SO_ 
0.750 Us (1 ,3/ 4 pints) . Agip F.l ROlra MP SAE90-
0 .250 I1s (abl 9 oz) 
of which : 
0,230 Its (8 ' 1. oz) _Agip F.l ROlra MP SAEOO. 
0 020 115 (3 4 Ol) .. Agip Rocol ASO/ R_ (Mol ikole Iype . A.) 

0090 I ts (3 oz) .. Agip F. l ATF Oe~ron" 

.. Ag lp F. I grakf! Flu id - SAE J 1703 B. 



., CONTROLS AND ACCESSORIES 
5iiiI (fig . 2(6) 

Front turn signal lights. 

2 Control lever. R/ H front brake. 

3 Vollmeter. 

• Speedometer. 

S Throttle contrOl grip. , Ignition key. 

7 Fuel tank lock sel. 

• Lell front brake ,,' rear brake pedal. 

• Front loot-rest. 

" Master cytlroder lor tell front and rear brake. 

11 Saddle lilting lever. 

" Rear fool-resl. 

" Headlight. .. Panel board . 

15 Aev-counter. 

16 Clutch lever 

17 Clock. 

18 Gear serettor ~.xI8!. 

19 Rear turn light 

20 Tail light. 

<"-. 

RighI or lelt In Iha 181/ Is as seen by the ,Idel 
as/ride Ihe sl!ddle. 

L-____________________________________________________ ~,~ 
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IIIINSTRUMENTS ANO CONTROLS 

27.1 PANEL BOARD (1'9. 207) 

Clock. 

2 Rev-counler. 

3 Speedomeler. 

4 Voltmeter. 

5 Ignition key : 
·OFF. In line with mark -C. on the panel 

machine .1 SlendSl ili. Key remov­
able . 

• A. In line wilh mark -C. on the penel 
( Iulned clockwise) : machine ready 
to be slatlad, AU contacts -on-, Key 
not removable. 

·8· In line with mark .C. on the panel 
(turned clockwise) , With switch . A. 
(fig , 5) In position - 0 . parking l ighl 
is ·on_, Key removable. 

6 Warning light (green). l / H turo signal. 

7 Warning light (orange or greeni. gearbo~ in 
neutral posiUon when 111. 

a Warning light (red) Indica t ing insullicient 
current from generator. Should go ou' when 
the engine has reached a certa in number 
of rev!'. 

9 Warning light (red) . all pressure in(licator. 
Goes out when pressure IS sll lllclent fo r nor­
mal engine lubrication. 11 not, the pressure 
IS Incorrec t and the engine has to be stop­
ped immediateiy and 011 leyel topped up. 
The lubrication sys tem should also be che­
cked oyer. 

10 Warning tight (red) indicating low leyel of oil 
in ''''e reservoi r-master c~l;nder lor the Ironl 
lell and rear brakes. When Ihi!l; light comes 
on, top up the reservoir ensuring there are 
no leakages in the hydrauliC circuil. 

11 Warn ing light (blue) indicating high beam 
00. 

12 Warning t ig~t (green) Indicating park ing 
lighls on. 

13 Warning light (green) righ t turn signal. 

14 Switch for emergency !lashers. 

T5 Zero reset lor speedometer. 

27.2 LIGHT SWITCHES (fig. 208) 

Arc filted on the L/ H side handlebar. 

SWilch MA _: 

• -E. parking light : 

• .1~ dual filament bulb lighting: 

• -2- lights oU. 



Switch ~a.: 

With switch _A. in position -,. : 

• .3. low beam; 

• . 4. high beam. 

27.3 HORN FLASHING LIGHT AND TURN 
SIGNAL CONTROLS (fig. 208) 

Are fi tted on the left handlebar. 

Button . C.; 

• .5- (horn) Horn control. 

• ·6. (ttash) Flashing light con trol . 

Switch . D.: 

• .7. right turn light : 

• ·8. left turn light. 

27." ENGINE STARTING AND STOPPING 
BUTTONS (fig . 209) 

Are on the R/ H side of the handlebar, 
With mark . A . on the key In line with mark .C. 
on the panel (see fig. 207) the machine Is ready 
to be started. To start the engine, proceed as 
follows: 

• ensure switch _B. is in !)Osition _,.: 

• pull the clutch lever completely: 

• il the engine '5 cold !Oftt the 'Ilarter leyer ;0 
'poSltlOn .A. (see fig. 217) : 

• press starl bulton' ~A • . . ' 

27:5 -FUEL1!ltLER CAP (fig . 210) 

To acceed 10 ti lte( cap " e • . tu rn key .A. an~ 
raise cover .C •. 

27.6 SADDLE LIFTING DEVICE (119. 211 ) 

Remove pjn from Ihe R / H side, remove grab 
sl rap -A. and press fever - B . lorward. 

"9 

'" 
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29.2 CRANKSHAFT (dwg n. 216) 

Crankpln diameter: 

ORI<;IHAL CIlAN~~I N 

SIZE "". . ~-
f,~'O") 

44.008-44.020 43.754-43.766 
(1 .7325·1 .1330' ) (1.1225-1.7230") 

SELECTION OF CRANKSHAFT 

c .... ss .... c .... ss .&_ ,e'", m.,'.' ",-,.., ."d l [W~;, ....... .. ",..... ... ond) 

•• •• 

44.008 '44.014 44.014-44.020 
(1.7325-1.1321-) (1 .7327 -1.7330") 

Crankpin - bearing clearance: 

minimum 0.030 mm (.0011 ~ ): 

ma~imum 0.054 mm (.0021ff

). 

CHECKING WEIGHT FOR ENGINE BALANCING 

The con-rod complete with nuts and bolts should 
bo Of same weight . Max permiSSible difference : 
3 grams. 
The crankshaft is statically balanced by adding 
a weight of 1.566 -:- 1.616 kg (3.49-3.57 Ibs). 

(Ia .. "A" (f . .. "I" 

... "' ••. h........ .. •.••. • ~ •• III •. , 
11., ..... , ,MI. 1I., .. hHl , ... 

44.001 , 44.01 4 "'''' 44.0 14 + 44.020 fII .. , 

u/ s BU~ING 

~'r: ..... ~.1SI ..., 
.(N') f_"lIn 

43,500,43.512 43.246-43.258 
(1.712S_1.7131:Y') (1 .70:ze·1 .7000-) 

L-____________________________________________ ~'M 
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CARBURATION 

:]0.1 CAR8URenORS (fig . 217) 

2 Dell'O rlo carbuleUors ·,PHF36B (Dl. (right) . 
.. PHF36 SIS1,. He ll ). 

Controls 

Tnrv!1lt; :;on:,ol grip en the , ighl hand letla •. 
• 5:;;, ;e, lever :0' cold engine starts on the left 
;'and cy,mder 'ocke. cover. 

,·A, Slart position. 
- a,. R.d lng pcsWOrl . 

Carburettor lII!'tting s 

36 mm 0 
60 
265 AB 

'" 60 

" 

Choke 
Throille valve 
Atomizer 
Main jet 
Idling jet 
Stafter jet 
Pump Jet 
Taper needle 
Floal 

3B 
K 5 (2nb notch) 
10 grams 

Idling screw : 1 'h turn open. 

30.2 FLOATS LEVELLING 

See para ~ 15.2 . in chapter ~Calbura'ion • . 
The only rliflerenee is the checking template part 
N. 149269 SO. Being these 10 grams rioals Ihe 
size from Ihe carburettor body to the 1Ioat lop 
should be 23.5 mm (.96~) see lig. 84 . 

. -
30.3 AOJU!iTING'·j':>lING SPEED WITHOUT 
VACUOMETEA (Iig. 217) 

Proceed as follows: 
1 Ensure that with starler lever in position ~ B~ 
!here is about 3 mm play (.f IB" ) between the 
starter cable ends and adjusting screws ~E~ for 
both carburelfofS. 
2 Ensure that 'fiith the throllie grip lully closed 
Ihere is a play '01 about ,.1.5 mm (.039_.059") . 
If not. loosen nuts . F~ and screw in or out cable 
tensioners "E •. At the end of th is operation ligh­
tEn nuts .oF. ( fig . 2<::9) . 
3 Aun the engine up to its normal operating 
temperature. Screw idling screws .e. full y in 
and then screw them out one and a half turn. 
4 Using bo tl1 hands at the same time. check if 
the exhaust pipe pressures are equal. If there is 
My noticeable pres~ure difference, opera te on 
scr(,w .D. o f on:! carbureuor unlit the pressuw 
will be the same as the other (idling speed will 
have to be kept at about 1000 -1100 rpm and ac­
cordingly it may be necessary to screw in the 
screw 01 the carburetto r for the cylinder giving 
a lower eKhausl pressure. or screw oulthe screw 
01 the carbureUor for the cylinder giving a higher 
exhaust pressure. 



5 Actong on ,;crews - C_ Obtain the best carbu­
rat ion for each cyhnder (lhis will be noUced by 
a stighl increase 01 rpm) and ad just the t ick-over 
speEd according to point 4. 
6 D,sconnect one spark plug lead at e time and 
check that Ihe engine in both cases stops after 
Ii ring Ihe same number 01 strokes_ II th is does 
not occur. screw out screw -D. of Ihe carburet­
tor for the cylonder that makes the engine lire 
more Slrokes or screw in the screw of the car­
burettor making the engine fire less strokes. 
7 AdjuSlldllng speed at 1000-11 00 rpm by scre­
wing in or ou t bOlh screws 00_ by the same 
amount. 
8 Ensure thai the slides open simultaneously 
by proceedIng as follows : by the aSSistance of 
a second person, gradually tum the throUie con· 
trol grip and check that the exhaust pipe pres­
sure increases In synchronlla t ion. using both 
your hands II the pressure increase 01 one cy· 
l inder is advanced, act on its caroorellor by gra­
dually screwing in adjusler oE. after loosening 
counlemut • F. (lig. 209) until Ihe synchron iZa­
tion 01 bolh e~haust pipe pressures Is reached. 

30." CHECKING THE CARBURATION WITH 
A YACUOMETER 

Proceed as follows: 

Make sure that with starter lever in the . e . 
pOSI tion there is a clearance 01 about 3 mm 
(.118 " ) betwecn the staner cable ends end Ihe 
wife adJUSllng screws -E. of both carburettolS 
(fig . 217). 

2 Ensure Ihat With the tw ist grip 1~l ly ci~~:::::t 
between Ihe c able ends and cable adjusters . E. 
lat Ine han,jlebar end) Ihe{e is ~ clearance o f 
1-1 .5 mm 1.039 - .059") for both cerburettors" J! 
nOI. loosen counlemuts . F. and screw in ~ oul 
adjusting screws "E~ nOI !OrYt.,tlOl. ;'u~-tlghten 
nulS ~F~ alter adjustment (see fig. 2(9) . 

3 Adjus t screw .c. (fi9 . 217) screwing illn tully 
.. nd ttlen unscrewing ill '1, turns lor both carbu­
rello rs, (UndOing t . ..,is screy: Increases tho petrol 
flOw a.,d vlceversa decreases it) . 
.. Remove mlet pipe · A . seating plugs end in 
IhfO l'Io)es lit up hoses " B_ 01 vacuomeler .C" 
(see fig. 85) 
5 To ed;usl the tick-over speed (10 be done on 
a warm engine) opera te as foltows: 
• start Ihe engine with the throttle grip at mi­
nimum opCnlng (tOOO-tI OO rpm ) operallng on 
slide adjuster "0. in IIg_ 217. At tnls stage, Check 
that both mercury co lumns _0. of vecuometer 
-C- (fig . as) are at same height ana. il nOI ac t 
on sc rew "D. (fig. 217) to obtain this condit ion. 
6 Re-adjust Ihe posit ions o f p ilot screws "C. 
(fig . 217) to Ihe poin l giving Ihe lowest possible 
number of revolutions. Then re'ch!!ck the posi­
tion Of botn mercury columns .0. on vacuome­
ter dial .C" (li9_ 85) and eventually repeat the 
Ope'ation 81 5. . 

7 Synchronile the car burettors as follows (al · 
ter edjusling idling speed) : 
• 5ta.rt the engIne and graduelly ecceterat!!. 
checklO9 Ihat both mercury columns on vecuo-

meIer dlat ·C. ere equally l ined up (f ig. 85). If 
nol, operate on cable adJuslers · E . afte r having 
loosened counlemuls - F. (see fig, 209) 01 Ine 
throttle cOnlrOI cebles (handlebar end) unl il the 
said line up Is obtained : 
• alter th is check. undo the hoses 'rom the 10-
tel ports . S· (Iig . 85) and rellghten all reta inlug 
screws and Washers. 
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30.5 CAABUAETTOA COMPONENTS 

1 Throttle va lve (sl ;de), 
2 Needle K. 
:) Main nozzle AB. 
• Main jel . 
5 Pilol jel. 
6 Slarier lei. 
7 Acceleralor pump jel. 
a Floal needle valve. 
t Float unit. 

10 Top cover screw. 
11 Gasket. 
t2 ThroUle control lever screw. 

13 Washer. 
t4 Top cover, 
15 Cover gasket. 
16 Washer. 
11 Throttle sl ide crank. 
18 Intermediate sl ide control cable. 
19 Support screw. 
20 Washer. 
21 Support. 
22 M ;~lure chamber cover screw. 
23 Chamber cover , 
2. Lever washer. 
25 Levcr cap cover. 
26 Lever retum spring . 
27 Throttle gas Lever. 
28 Return spring. 
29 Needle clip. 
30 Gasket, mir.lure chamber COver. 

"31 Pin. accelerator pump lever . . . ~::. 
Z2 Spring: ' , 
33 Throll ie pump arm. 
3. Tube. 
35 Cable adjuster secur ing screw. 
36 Cable adjuster. 
37 Starter cable cap. 
38 Starter cover screw. 
19 Slarter cover. 
40 Cover gasket. 
41 Starter valve retum spring. 
42 Starter valve. 
43 Idle adjuster washer. 
44 Washer. Ilat. 
45 Idle adjusting screw spring . 
46 Idle screw. 
47 Throttle valve (slide) adjusting 5crev 
48 Throtlle valve spring. 
49 Flat washer. 
50 Washer. 
51 Accelerator pump jet holder. 
52 Jethotder washer. 
53 Washer. 
54 Accelerator pump valve. 
55 Pump diaphgram screw washer. 

" Pump diaphgrlm screw. 
57 Diaphgram securing nut. 

" Accelerator pump cover screw. 

59 Washer. 
60 Pump cover. 

61 Pump diaphgram spring. 

" Pump diaphgram. 

63 Pump dlaphgram gasket. 

64 Main jetholder. 

" Filler screen. .. Petrol feed union . 
67 Union sc rew. .. Accelerator pump leeder. 

69 Needle gasket. 

" Float p ivot pin. 

" Sealing gasket. 
72 Float bowl. 
73 Float bowl plug gasket. 

" Float bowl plug. 
75 Air Intake tube. 

" Pin. thro lUe control . 
77 Pin return spring. 

" Cover. m!ltlure Chamber. 

' 03 



Ell REAR SUSPENSION 
(see chapter 20) 

Fealures of suspention spring 
~ A ~ and ~ B " 

Spring ~B. (see descript ion and fig. 138/ 1). 

~~¥~~,!~~~~'EN:S'C'N AND 
21) 

rn lgeclionli 

Short spring (see description and lig. 145). 

long spring . Mooilicalions for model SI-' . (de­
scriptio,:! and fig . 146). 

mWHEELS 
(see chapter 23) 

f ront wheel (see para 23.2). 
Rear wheel (see para 23.4). 
Removal and fitting the ti res on the rim (see pa­r. 23.9). 
Air bleeding from braking Circuits (see . 2 . in 
para 23.10). 
Checking and rep lacing fluid level in reservoirs 
(see ~3. para 23.10). 

'" 

ELECTRICAL EQUIPMENT 
(see chapter 24) 

34.1 BATTERY (see para 24.1 ) 

The battery is a 12 V type with a 20Ah capacity 
(on request a 12 V • 32 Ah battery can be made 
available) . 

34.2 SPARK PLUG RECOMMENOATIONS 

• Bosch W230T30 
• Champion N 9 Y 
• Lodge 2 HLNY 

34.3 IGNITION TIMING _FIXED ADVANCE. 
(see para 24.12) 

34.4 CHECKING IGNITION ADVANCE (F!XEO 
+ AUTOMATIC) USING A STROSe L.IGHT 
(see para 24.13) 

N.B. When carrying out Ihp operations dasc rl­
bed In para 24.12 and 24.13 follOW strictly tile 
data in ~/gnilion advance data - and drawing 
IIg. 218 / 1. 

34.5 IGNITION DATA (see dwg fig . 2'8/ 1) 

Ini ti al advance (fixed) 
Automatic advance 
Tolal advance (fi xed + automatiC) 

e' 
26' 
34'· 

Contar.t poin ts gap: 0.37 + 0 .43 mm (.014-.017"). 
Spark plug points gap : 0.5 mm (.019") . 



II 
35.1 

HORN AND LIGHTING 
EQUIPMENT 

REPLACING THE LAMPS 

Headlight (lig . 219) 

To replace the bulb, disconnect the fas ton ca­
bles, remove rub ber cap ~G •. and wi thdraw bulb 
.. 0. by turn ing springs ·E. , 
Alter c hanging, make su re no other cables haye 
been inadverledly disconnected. especially tha 
park ing light cable. 
Parking light holder "F_ is a pressure li t. 

Tail light (rig. 22 1) 

Undo screws _A· securing the reHeetor to tail 
light. push the bulb inwards turning to the left 
10 s lip it out. 

front and feaf turn signal bulbs 
(Iig . 220 and 221) 

Undo screws "A· (tig . 220) and - 6. (Iig . 221 ) 
secur ing the ref lectors to Ihe lamp. push Ihe 
bulb inwards 1umlng it to the left to free it. 

In relilling Ihc rtllleCfors do .~Ol oval/igh/en 10 
pmvenl breakages. 

Panel , tachometer , rev - counter , voltmeter, and 
clock Ughts. 

~emove the bulbholders and rep lace !ole bulbs. 

35.2 LAMPS (t2 V) 

Headlight 

~;'!i~ : ~nd :ow·· bea m 
• - own o rlving 'J-r- 9arKIng ';ght 

Tail light 

.. ·\lumber olate 3no glOP 

Tllrn signals 

Slleedo and rev. coun ter lights 

Panel indicators 

''''"meter and clock 

40 '45 W 

''N 

35.3 HEADLIGHT BEAM ADJUSTMENT 
:lIg. 21 91 

",or saie 'Iding and :101 '0 'rouble ~rossjng ,,­
Jers. 'he heaolight ~as always :0 be '<ept at 3a­
me ." e,gnt. 
HOrizontal sellong :5 adjusteo by 5crew ~A" 
'1erhcal setting ,5 adjuS\:!d by screw .. C. 10 the 
poont where ~orreCl height is reached . 
Th6 center ot the rugh beam t"las nOlto be higher 
Ihan 0.333 meters (32-33") measured at 3 me-
16(5 ,10 Itl with the motorcycl e olt the stand and 
trle rider In !he saddle. 
Operat,ng on lever .. 6~ it's possible to quickly 
c.hange the vert ical setting to 5U'\ load condi­
t,ons (lor 2 persons in the saddle). 

C 8 

Q 
A 

0 
! 

G , 

E , ,!, 

F 

, 
E A 

'" 

B 

'" 
'" 
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ELECTRICAL EQUIPMENT 

36.1 WITH UNPRINTED PA.NEl CIRCUIT 
(fig. 222) 

Tachometer speedometer (3 W bulb) 
.2 Rev-counter (3 W bulb) 
3 High beam warning light (1 .2 W bulb) 
4 Oil pressure warning light (1.2W bulb) 
5 Neutral warning light (1 .2 W bulb) 
6 Parking light. warning light (1.2 W bulb) 
1 Generator charge, warning tight (1.2W bulb) 

8 ~w beam (40 W) 1 (40/ 45 W bulb) 
9 HIgh beam (45 W) j 

10 Front turn indicator. right (21 W bulb) 
11 Front turn indicator, lelt (21 W bulb) 
12 Engine starting and stopping bunon 
13 Flashing tight. turn log lights, horn switch 
15 Horn (consumption 3.5 A) 
16 Front brake cutout switch 
11 Flashing light relay 
18 Rear brake switch 
19 Battery 
20 Regulator 
21 Rectifier 
22 Alternator 
23 Starter motor relay 
24 Starter motor 
2S Tum signal, rear. reft (21 W butb) 
26 Stop light (21 W + 21 W) 
27 Number plate and parking light 

(5 + 5W bulb) 
. 28 Turn indi.ca.tor. right, rear (21 W bulb) 
f29 Flasher unU, turn signals 
.30 . Oil pressure "switch 
31 Neutral Indicator swi tch 
32 Termini'll block with fuses (16A) 
33 Contact breaker 
34 Coils 
35 Ignillon swi tch (3 posilions) 
36 Spar!< plugs 
37 Parking ~gh I S. front (4 W butb) 
38 Warning light. brake ftuid level (1.2 W) 
39 Brake ftu id level Indicator 
40 Flashing light braket 
41 VoUmeter (3 W bulb) 
42 Clock (3 W bulb) 
43 Warning light, left turn indicator 

(1 .2W bulb) 
44 Warning light, right turn indicator 

(1 .2W bulb) 
45 4-way connector 
46 3-way connector 
47 Switch lor simultaneous turning on of all 

lIastlers 
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36.2 WITH PAINTEO PANEL CIRCUn 
(Iig. 223) 

1 Front parking lighl (4 W) 

2 High beam (45 W) I (40/ 45 W bulb) 
3 low beam (40 W) 
4 3-way connector _AMP. , headlight 
5 4·way connector ~Mole~. 
6 IS-way connector 
7 12-way connector 
8 light switch, 3 positions 
9 Voltmeter (3 W bulb) 

10 Speedometer (3 W bulb) 
11 Rev-counter (3 W bulb) 
12 Clock (3 W bulb) 
13 Waming lights carrier with printed circuit 
14 Warning light, right lurn light (1.2W bulb) 
15 Warning light, parking lighT (12W bulb) 
16 Warning light, high beam (1 .2 W bulb) 
17 Warning light, oil fluid level (1.2W bulb) 
18 Warning light, oil pressure (1_2 W bulb) 
19 Warning lighl, generator charge 

(1.2 W bulb) 
20 Warning light. neutral pOSition 
21 Warn ing light, left turn signal (1.2W bulb) 
22 Switch for simul1aneans switch on 01 all 

lIashers 
23 Front right turn tight (21 W bulb) 
24 Front leU turn light (21 W butb) 
25 Rear rigilt turn light (21 W bulb) 
26 Rear lelt turn light (:<t W bulb) 
27 Engine starling and stopping bu1ton 
28 Horn, !lashe! s and lum i!ghls switch 
29 Horn 
30 Front bra!(e switch (STOP) 
31 Rear brake switch (STOP) 
32 Flas:. .. lg !:ghts relay (FLASH) 
33 Rectilier 
34 Alternator (14 V - ~ A) 
35 Regulator 
36 Battery 
37 Starter relay 
38 Starter motor 
39 Terminal board with Il.lses (16 A) 
40 Tail light 
41 Rear SlOP light (2 1 W bulb) 
42 Nl.lmber plale and rear parking light 

(5 W bulb) 
43 3-way connector 
44 Flasher unit 
45 Srake lIuid level indicator 
46 Neutral position indicator 
41 Oil pressure indicator 
48 Coils 
49 Spark plugs 
SO Contact breaker 

'" 



II!I!I CONYERSION KITS AVAILABLE 
IiiI ON REQUEST 

The ~ 850 l, Mans 11 M can tie converted 11"110 II 
rs dng mO lorcycle by lilling II ne ..... gearbox s e l 
01 Slraighl loothed gears and new maonshafts 10 
give dlf1erent gearbOK ra l ios. 

Impoflant " 
When Ihls k l / is lilt,d. the H85(} La Mans ,,_ Is 
automatically ucluded 'rom all guarantee righls . 

LIkewise. by titling the boost up kil , the motor­
cycle w ll' no longer comply wllh the Hlghw,y 
code ,egul.llon, nor with the type approv'l spe­
cillcatlo"s and accordingly cannot be circulated 
on open l03ds !WI only on closed traCks. 

31,1 THIS I(IT ( PART N. 14210041) CAN BE SUPPUEO ON REQUEST AND CONSISTS OF 
Cf'9 7. '" 

, -"' : , 'H 5C~ ,~TI<) " on 

, i 14 2 t 1J5 ~O Ma in ~h alt /Z '" 24 -22 - 20-17) , 
, 

"' ' ,'s 41 Ma >n sha ll iZ ..., 24 - 22 · 19C - 16C) , 
, , 
I 14 ~ '20 ~O 51h spe';1C gear on mainshall (Z :::: 25) , , , 

I , , - T'ansm,ss,on ge8' 

I 

\~ 2 1 \ 1 .. 0 (Z ;:: IS) , 
I J , 1.1.1 11.11 T'an5m,U'on gea. (Z:= 17) , 

, \.1/1152 40 "h $pe.:d gea. on layshal1 (Z ..: 19 ) I , , , ; I :~~' 5 1 -lC "" Sj.o~ Cd gea. on lilyshah (Z =: 20) , 
I 6 I 1 ~21.L8.10 I 3 • .: spea:! ge&' on layshal l IZ '-' 22) , 
I " I ,.!?~ 15JO ,,;11' spe'!f gea. on Jaysl'lall IZ '" 24) i , I I 

" , 1 2 ' -I5 .1 t 2nd soeed ge ... on layshal1 IZ =- 2" C) I I I 
, 

," , , '.1 2' ~ ".I1,) I :51 speetl gear on laysha fl IZ =: 26) , 
" 

~ :J21 J;.?J: / 1 '51 spa. gea. on Jayshalt ' \Z-_ ltI C; 

--------
5 6 7 8 

I 

, 

"~ , 
~~ ..I 

3 2 

'" 



NOle : 

1 Gears marked ~C . next to the teeth number 
have to be fitted in a mated condition. 
These parts are identified by : 

• a rO!.Jnd mark of turning at the center of the 
toothing for single 1 st and 2nd speed gears on 
layshal!: 

• two round turning marks on the central mat­
ing part of Ihe double 1st and 2nd speed gears 
on main shaft . 

The following bevel gear sets can also be made 
available: 

6/ 32 - ratio 5,333 - part n. 1735 46 90 - 10 be 
mounted with double cardan joint 143280 40 
and sleeve 183277 00. 

2 7/ 33 - ratio 4,714 - part n. 17354550 - to be 
mounted with dO!.Jble cardan joint 1732 60 50 
and sleeve 123277 00. 

3 8/ 33 - ratio 4,125 - part n. 14354640 - to be 
mounted with dO!.Jble cardan joint 143280 40 
and sleeve 183277 00. 

4 9/ 34 - ralio 3.778 - part n. 18354650 - 10 be 
mounted with double cardan joint 1432 80 40 
and sleeve 1832 77 00. 

GEARBOX TYPE ~ A . (see fig . 225) 

with modified transmission gear of c lutch "haft: Z/ 17 or Z / 16 

14 214540 14 214240 

14214840 ! 

26/ 
14 21 5240 

14 215140 
24 pi 20 22 

I h 
'" 3" 2" I ' 5' - . 

14210540 , 

r.l ~ {- -

22 " 20 

ft 
24 25 14212040 - • 

" 16 
l!J 14 21 11 41 '\., 1421 I I 40 

-- --

L-__________________________________________________ ~ "5 

'" 



OVERALL GEAR RATIOS 

wllh tranamluion gear of clutch s halt Z/ 17 pari n. 142111 41 

IIEVEL GEIoA SH '" ,. >. ", ,. 

6/ 32 "" 5,333 10,554 8 ,282 6,901 5.749 5,242 
- - -

1 / 33 = 4,114 9,329 1,321 6.10 5.03 4,634 
-- --

8/ 33 = 4,125 8 .163 6,406 5,338 4.441 4.055 
--- - - '-- ---- - _. --- -.. .. -

9/ 34 ":: 3,778 7.417 5,867 4,889 4.073 3,714 

THEORETICAL SPEEDS AT 7.500 R.P.M. (rear lyre development mm 2.020) 

B£VH GU~ SE T '" :n' >. ., 
" 

6/ 32 85,27 108,66 130.41 156,54 171,69 
--_. --.- ---- -- - - . 

7/ 33 96,47 122,93 147,54 177,16 194,21 
- - - --f------- -- --~- ---_._. 

-~-- - - - -

8/ 33 110,25 140,49 168.60 202,38 221,94 

----- ------ -----_._--- ---
. / 34 120,36 153,40 184,08 220,96 242,32 

OVERALL GEAR RATIOS 

wilh Iransml,.lon gear of c lulch s haft Z/ t6 pari n. 1421 11 40 

r-- - - ' , 
BEVEl GE,oA Sf' ." - >0 '" "h -
6/ 32 = 5,333 11,210 8,799 7,333 6,106 5,573 

f-- -
7/ 33 '" 4,714 '.909 7.778 ' 6,482 5,398 4,926 

--- --- .------ -----~-

8 / 33 = 4.125 8 ,671 6,806 5,672 4,725 4,311 
--- --- ---

9/ 34 = 3,778 7.941 6,234 5,195 4,326 3.948 

THEORETICAL SPEEDS AT 7.500 R. P.M. (rear lyre development mm 2.020) 

BEVH GEAA SU '" - ... " " 
6/ 32 80,28 102,28 122,73 147,39 161,49 

-- .~-.-------_. - - ----
7/ 33 90.82 115.71 138,84 166,72 182,70 

---- - - --- -- .. ._- ----
8/ 33 100,79 132,23 158,67 190,47 208,76 

---. .. -----. - -
. / 34 113,33 144,36 173,24 208.'" 227,96 

170 



GEARBOX TYPE « B ~ - lst a ni 2nd low (see fig. 226) 

with modified tra ns mission gear 01 clutc h s hall : Z/ 17 Dr Z/ 16 

14214541 142142 4 1 

14214840 

24C 2(1/ 

14215240 

14215140 
20 22 

11 ,. ,. ,. ,. 5' 0 

14210541 --
r.l ~ 

22 160 
24 

)9C 
25 14212040 - R - . - -

17 16 
l!J 14211141 " 1421H40 

'" 

OVERALL GEAr. RATtOS 

with trans mission g ear of clutch 51:3" 4 17 pa rt n. 14211141 

&l'.;'EC "~~H s.!T ~ -
_.- ... fI"'·· - .. , 

6/ 32 == 5.333 1 t.2t5 8,71 4 6,901 5,749 5.242 
----

7/ 33 = 4,71 4 9.914 7,103 .6.10 5.06 '.'" 
8/ 33 == 4.125 8.675 6,740 5.'" 4.447 4,055 

-- --- --- --- - -
9/ 34 == 3,778 7.945 6,177 4,B89 I 4.073 3.714 

THEORETICAL S PEEOS AT 7.500 R.P.M. (rea r lyre d e ve lopme nt mm 2.020) 

SEVE!. (lEAR SET o. ~ •• •• ... 
6/ 32 80.24 103.2B 130.41 156.54 171.69 

- -- - --_._-- - ------- - - ------
7/ >3 90.78 116.83 147.54 177.16 194.21 

---- - .. - +- - --- - --- -- - --
8/ 33 103.74 133.53 168.60 202.38 221.94 

- --- -- -- -- ----- ----- -------
9/ 34 113,27 145.70 164.08 220.96 242.32 

'" 



OVERALL GEAR RATIOS 

wl1h IraflsmtssiO fl gear 01 clulch ,haft Z/ 16 part fl , 14 2111 40 

a~.El GEAR SET ,. = ,,, ., "' 
6/ 32 = 5,333 11 ,914 9,263 7.333 6,106 5,573 

.' _. _._-_. - - -
7/ 33 = 4,714 10,531 8,168 6,482 5,398 4,926 

- _ . - -----
8/ 33 = 4,125 9,215 7,165 5,672 4,725 4,311 

. - -- _. 
9/ 34 = 3,778 '.«0 6.562 5,195 4,326 3._ 

THEORETICAL SPEEDS AT 7.500 R.P.M. (rear lyre clevelopmenl mm 2.020) 

BE"E .. GEA~ SET '" ,. '" "' .' 
6/ 32 75,54 97,16 122,73 147,39 161,49 

- ' .. . - ... 
7/ 33 85,46 109,91 138,84 166,72 182,70 

- _ .. - . 

6/33 97,66 125,61 158,67 190.47 
, 

208,76 
. - . -- --_ . . . - --

Sf" 106,63 137,15 173.24 208.04 227,96 

", 



37.2 ENGINE 800STUP KIT PART N. 14 99 97 40 ~ _850 LE MANS II ~ 

Tr.ls includes : 

p~~T ~ "" n , SC A IP"O " 

14 00 32 40 , Flange. crankase • Oil sump 

14 00 36 00 , Gasket. liange 

141 533 40 , Cam shall 

14020840 2 Gasket 

14112640 , Right carburellor 

141 1 2641 , Left carburatlor 

1411 5040 , Righi manifold 

14115041 , Left manifold 

14120741 , E~hauSl pipes 

14 1230 41 , Righi silencer 

14122941 , Lell silencor 

14123941 , Silencer cOnnecling tube 

98052390 , Screw. flange securing 

98 62 03 55 ,. Screw, flange securing 

This conversion I! completed by lIaring and poli!lhing lhe Intake and outlet ducts, also by shimming 
the yalve springs al shown In drawing n. 227, 

INLET 

Fil l to 7 washers pari n. 14 03 73 00 belween 
pari n . 1:.1 '::3 72 0(! an(l the t:ylinder head. 

OUTLET 

Fit 0 to 6 washers palt n. 14 OJ 73 00 between 
pai l n. 13 OJ 72 00 and Ihe cy!~nder hlJ3(l . 

.' ., 
",-

N • -. 



ADDITIONS AND CHANGES FOR 850-T 3 MODEl. 



MAIN FEATURES 

ENGINE 

2_cylinder 4-stroke 
Cylinder disposition 
80re 

~v~ 90" 
mm 83 
mm 78 
00844 
9,5 

Stroke 
Displacement 
Compression ratio 
Output HP 68,5 SAE at 7.000 r.p.m. 

Valve gear 

O.H.V. push fod operated. 

Carburatlon 

2 DeWOrto carburetors type VHB 30 CD (righ~ , 
VHB 30 CS (left). 

LubrIcatIon 

Pressure ,by gear pump. 
Normal lubrication pressure 3,8 .;- 4,2 kp/sqcm 
(controlled by relief-valve). 
Electrically controlled all pressure gauge. 
Wire gauze and cartridge oil filters. 

Generator 

Front (14 V - 20 A) on the main:;haft. 

Ignition 
, 

By b&!!ery. wi th double contact breaker and 
automatic a1van::a. 
Ignition data: 
IMial advance (fixed) 2" 
AutomatiC advance 31· 
Full advance 33" 
Conlact breaker gap mm 0,37 .;- 0,43 
Spark plugs: 
Merell; CW 7l; BOSCH W 225; AC - 44 Xl 
Plug points gap mm 0,6 
2 ignition colis, 

Starting 

Electric starter (12 V - 0,6 HPJ with etectroma­
gnetlc ratchet control. Ring gear balled on f!y­
wheel. Starter botton, (STARn right on the 
handlebar. 

TRANSMISSIONS 

Clutch 

Dry type, multiplates, flywheel driven, Lever con­
trolled from handlebar (left), 

Primary drive 

via the gearbo)(. 
Ratio: 1 :1,235 (Z = 17/21), 

Gear box 

Five speeds, Irontal engagement"constant mesh 
gears, Cush drive incorporated. 
Pedal controlled Irom left side of the motor­
cycle. 
Ratio: 
low gear 1 : 2 
2nd gear 1 : 1,388 
3rd gear 1 : 1,041 
4th gear 1 : 0,869 
top gear 1 : 0,150 

Secondary drln 

(Z = 14/28) 
(Z = 18/25) 
(Z = 21/22) 
(Z = 23/20) 
(2 = 28/21) 

cardan shaft (bevel gear set). 
Ratio: 1 : 4,114 (Z = 1/33). 
Overall gear ratio (engine/wheel): 
low gear 1 : 11 ,643 
2nd gear 1: 8,080 
3rd gear 1 : 6,095 
4ih gear 1 : 5,059 
top gear 1 : 4,366 

FRAME 

Duplex cradle, tubular structure. 

SU'penslon 

Telescopic front ·.,rk incorporating sealed 
hydraulic dampers. 
Rear swingin fork with externllly adjustable 
springs. 

Wheel. 

Spoked rims, WM 3/2,15)( 18 Iront and rear. 

Tints J 
Front 3,50 H - 18 H or 100/90 H - 18 H. 
Rear 4,10H - ISH or 110/90 H - ISH. 

Brakes 

Front: 
Hydraulic disc brake, (right) twin braking cylin­
der caliper. Hand lever controlled Irom the 
handlebar (R/H). Hydraulic transmission, free 
from rear braking system. 
Disc dia. 300 mm. 
Braking cylinder dia, 38 mm. 
Master cytinder dia. 12,1 mm. 
Twin hydraulic disc brake, (Iefl) featured and di­
menSioned as above. Pedal lever controlled trom 
the motorcycle (R/H). Hydraulic transmiSSion, 
bound to rear braking system. 

87 



Rear : 
Hydraulic disc brake, twin braking cyl inder ca­
liper. Pedal lever con trolled from the motorcycle 
(R/ H). 
Disc d ia. 242 mm. 
Braking cy linder dia. 38 mm. 
Master cylinder dia. 15.875 mm. 
Pedal cont ro l actuates both tWin front (Ielt) and 
fear brakes at the same time. 

DimenSions and weights 

Wheelbase 
Max. width 
Max. lenglh 

m 1,470 
m 0,780 
m 2,200 

FUEL AND OIL CAPACITIES 

Max. height 
Min. ground clearance 
Curb weight 

PERFORMANCES 

m 1,060 
m O,ISO 
kg 243 

Maximum speed in eaCh gear. solo rid ing: 
Gears Speed 
tow gear km/ h 71.837 
second gear km/ h 103,502 
third gear IIm/ h 137.339 
fourth gear km/ h 165,329 ' 
top gear IIm/ h 195 
Fuel consumption : I. 6 x 100 11m. 

GROUP OR PART tI1RES "" 
Fuel tank 
(Reserve I. 'I " Petrol 98/ 100 NO-RM 

Sump 3 Agip SINT 2000 SAE 10 W/ SO 

Gear box 0,750 Aglp F.-I Rotra MP SAE
'
90 

Rear d rive box 0,230 Agip F.I Rotra MP SAE 90 
(bevel set lubrication) , 

0,020 Molykote type A 

Front lork (each leg) 0,060 Agip '.1 ATF Oexron 

Front and Rear Brakes Agip '.1 Brake lIuid SAE J 1703 
----

'" 



CYLINDERS · PISTON· PISTON RINGS 
(See fig. 182 and 183) 

SELECT roN OF CYLINDER OIA 

CIJoSS · 4 _ ClASS • •• Cl..0.5S • c_ 

83.000 83.006 83.012 

83.006 83,012 83.018 

Cylinders must always be matched wi th pistons of same class. 

SELECTION OF PISTON DIA 

cv.ss • A. CIJoSS • • • CCASs. c. 

82.968 82.974 82.960 

82.974 82.960 82.986 

Pistons must always be matched with pistons of same class. 

PISTON RINGS (See fig. 183) 

- n. 2 upper compression rings 
I2l 83 rnm - th ick. mm 1.478-1.490 

- n. 1 intermediate oil scraper 
ill 83 mm • thick. mm 1.478-1.490 

- n. 1 lower oil scraper 
12' R3 mm - thick. mm 3.978-3.990 

PISTON PIN (See Ii;. 183) 

- Length: 
mm 59.97G-59.984 - 0 mm 22.000 -;- 22.!XI4. 

CRANKPIN DIAMH ER 

SEI.!CTlON OII'CI .... L ~ 
> .• -

• A. white mark on 44.008 -;- 44.014 
shoulder, flyw hee l 

43.754 Side 

. B. white mark on 44.014 -;- 44.020 
shoulder, flywheel 
side 

- piston pin coupling: 
pray mm 0.006 10 II 
mm 0.004. 

negative clearance of , 

REMOVAL OF PIN FROM PISTON 

Aller removal of cirClips. use 1001 n. 13907660 
(57 in fig. 181) to slide pin oul of piston and 
con-rod small end. 

CRANKSHAFT (See fig. 184) 

TM r>n!y chang9 is in crankpin dia. (see follow­
ing table): 

O\IEIISI~ 1I£A~'?tC 

.. - .~ •. m 

+ 43.766 43.500 -;- 43.512 43.246 -;- 43.258 

Clearance between crankpln and bearing . min. 0.030 - max. 0.054. 
Remark: Nitride treated crankShafts. For eventual adjus tments send them back to • SEIMM MOTO 
GUZZlo. 

CRANKSHAFT BALANCING 

Static balancing of crankshaft is obtained by 
applying a weight of kg 1.586 -;- 1.616. 
Max. offset in axis parallelism: crankpin and 
main bearing pin ml.lst not overcome mm 0,02 
at mm 40. 

TIMING DATA 

(See chapter. Timing data oj 

Timing data (referred to the clearance 01 1.5 
mm between rocker and valve) are the follOW­
ing (see lig. 185): 

- inlet: 
opens 20" before TOC 
closes 52" after BOC 

- exhal.lst: 
opens 52" before BOC 
closes 20" alter TOC 

Normal rocker clearance (cold engine) mm 0.22 . .. 



CARBURETION 

CARBURETTORS (See fig. 196) 

N. 2 DeU'Otto CarburetlofS .. VHB 30 CO .. (righll 
.. VHB 30 CS .. (Iell). 
Double controls: 
• throttle control grip. right on the handlebar: 
• starter control lever lor starting a cold en­
gine. located on leU cylinder head cover " A . : 
slarting posi tion, .. B .. : riding position. 
No te: 
Wh.n thti .terter ,ever Is In riding po.itlon " B • 
Inlur. that the,. 1. II clearance of , boo! 3 mm 
between start. r control cable ,nd, and adju.tet' 
lerew. on both c. rburette r •. 

STANDARD CARBURETTOR SETTING 

Choke 
Thronla 
Atomizer 
Main iet 
Idling Jet 
Starter jel 
Needle 
Float 
Idl ing adjuster 

o mm 30 
40 
265 ". 
50 
80 
V 9 (2nd notch) 
10 grams 

screw: open 1 turns and a hal!. 

ADJUSTING THE CARBURETION ,See fig. 196) 

Adjusting by hfond. ,.e 
This adjustment is made II!; 101l0ws: 
1 Get the engine at its running tSIT'!f'-:rtturJ. 
2 St;rew ldllng adjusting screws .. C: fully in; 
1t,~n screw thefl\ out uy:,~ne lurn an4.? half. 
3 By means 01 your hanJs leel if pressure al 
e)(haust tubes Is the same. In case of ~erences. 
act on screw .. D . o f one carbure1to'r until the 
pressure will be the same (Idting speed wUl be 
kepI al 900-1000 r.p.m. about; consequenlly II 
w ill be necessary to screw in the Cllrburellor 
screw 01 the cylinder having a tower pre$$ure 
or to screw out the carburellor screw of cylinder 
having a higher pressure). 
" Gel ' he bes' carburet ion lor eaCh cylinder 
by acting on screws .. C .. (this will be at the 
point where the r.p.m. ,ncrease sUghlly) then 
get idling speed according to point 3. 
5 Disconnect one plug lead at a time and 
Check that the engine stops alter firing 5-6 
strokes. If th is does not occur, gel il by pro­
ceeding as lollows: 
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screw out screw .. D . o f the cylinder caus­
ing the engine liring more than 5-6 strokes: 
screw in' Screw .. D .. 01 the cylinder causing 
the engine l i ring less than 5-6 strokes. 

6 Adjust idling speed 10 9OO-tOOO r_p.m. by 
screwing In or out In the same quantity screws 
.. 0 " . 
7 After closing the throille control grip. check 
that there is a clearance of mm \ ,,- 1.5 between 
cable ends and adluster screws . E " . 
8 Check that both gas valves open a\ the same 
time by proceeding as 101i0ws: 

Turn slowly the thrOttle cont rol grip and 
check by means of your hands that the pres­
sure at e)(haust pipes increases s,mu lta­
neously. In case such increase is not simul­
taneous, adjust the carbure1tor of the cylin ­
der in question by screwing adjuster .. E • 
in (aller loosening its counternut) until the 
pressure is the same lor both pipes. 

ADJUSTING BY MEANS OF A ~ VACUUM 
METER .. 

See proper instwClions In chapter .. Adjusting 
by means of a "Vacuum Meter"' 

A IR Fll. TER CARTR'DGE (See lig. 28) 

Every lQO()(l km or so. replace the ,.;, l ilIe, cart­
ridge • A _, It is localed In a proper housing 
which i~ joined to the oil breather assembly 
under the fuel tank. 
This replacement is bOiler done by our dell'ers . 
To rem.tlv~ the lilter .0. from the oil broa!"'lf 

. ~bly • A • ' proceed as tollows : 
lift the saddle and lil( It by "s proper rod; 
remove the tool bo)( alter unhooking its hold­
ing bra..;ket; 
unhook the luel taok. rear side, hold ing brae­
kel and slip 011 the luel tank (after closing 
the taps and d isconnecting the lue' tines): 
disconnec' ele(:trical w iring Irom the lIatte.y 
and unkOOk it!; holtling bracke' s; 
unhook Ihe b.ackels holding spnngs • F · 
and take rubber maoifoltl .. G _ out 01 in ­
take on carburettors and o il breather; 
unscrew nut .. B . fill ing the 0;1 breather to 
the housing .C. and shpp all Ihe oil bre"ther 
• H . (a ltcr disconnecting it from intakes 
and lines). Removo now the fitter .. D . with 
bottom • E. Irom the 0,1 breather. 

Aller replac ing the liUer by a new original one. 
assemble tha group by reversing the above 
operations. 



ENGINE LUBRICATION 

~T3 IHs an oil cleaner whic~ in addition 
~ wire g8":te filter is also provIded with a 
1lllitr cart, . .:,;" . .. 
This ensures an almost Integral filtering .before 
the oil passes in the pump and lubricating 
channels. 

OIL SUMP (See fig . 166) 

It fits: 
_ w A . liller cartridge. removable; 

w B ~ magnetic oil d rain plug; 
" 0 ~ wire gauze filter; 
"E ~ oil pressure re liel valve. 

FILTER CARTRIDGE (See l ig. 166) 

To remove filter cartridge" A. from sump pro­
ceed as rallows: 

undo plug ft 8 " and let the oil fully drain; 
- undo securing screws and remove sump .C~ 

including: 
- tiller cartridge" A ,,; 
- wire gauze filter. D . ; 
- oil pressure relief valve " E .; 

- undo filter cartridge "A. and replace il by 
another original one. 

By this operat ion, wa:<h and dry with a com­
pressed air jet also wire gauze tiller w o. be­

,fore mounting sump We" on the r.rankcase. 
Remember to replace' gasket between crank­

, case .. and cover; I jU up 1 .. 3.5 01 oil ~ Agip SINT 
'~_ SAE 10 W/~~ . .. . = 

OIL PRESSURE RELIEF VALVE (See lig. 166) 

It is screwed on the oil sump and is calibrated 
to allow an oil pressure 01 kp /sqcm 3.6-4.2 in 
delivery ci rcuit. 
Should pressure be higher than calibrated, th is 
valve opens and bring pressure Into fj~ed limits. 

CHECKING THE OIL LEVEL 

Every SOO km Check oil level in the oil sump 
(level almost at max. mark on the dipstick weld­
ed to filler cap ft A. (see lig. 20). 
1/ level is lower top up with oil 01 same leatures. 
This checking will be carried out after engine 
running lor a lew minutes and dipstick .. A . 
must be fully screwed. 
Use oit .. Agip SINT 2000 SAE 10 W/SO". 

SECONDARY DRIVE 

cardan shaft (bevel gear set). 
RatiO: 1 :4,714 (Z = 7/3). 
Overall gear ratio (engine/ wheel) : 
low gear 1 : 11,643 
2nd gear 1 : 8,080 
3rd gear 1: 6.095 
4th gear 1: 5,059 
top gear 1 : 4.366 

REAR DRIVE BOX 

Checking tile all level (509 fig. 199) 

Every 3000 km (2000 miles) check that the oi l 
level is nearly at the inspection hole w A _. 
II the level Is not correct, fill up with oil of the 
same type and features. 

Changing Ih' .oft 

Ev(;ry 10000 Itm (6000 miles) change Ihe oi l ' in 
Ihe rear drive box . . 
T~li s operation should be carried out · a shari 
tim .. a:ter a ride When the oil is slill "'IiIltr~.~ I'lI'Od 
easily drained .. .. : "- -' .. 
Rememb~' to drain all iha ala oil bel are Intro­
ducing fresh oil . 
• A" Inspection level plug . 
.. B " oil filler cap. 
o C .. oil drain plug. 
Quantity requi red: 
I. 0,230 of oil w Agip F. 1 Rotra MP SAE 90 .. 
I. 0,020 ai/oil w Molykote A ... 
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OIL LEAKAGE BETWEEN GEARBOX AND ENGINE UNIT 

To detect oit leakages between gearbox and 
engme unit procee:! as fo llows: 

- firSt ascertain ilthe oil leaking outside comes 
trom !he gearbox or from Ihe engine unit : this 
is crulle easy \0 do by smelling Ihe o il ilself. 
As a maHer 01 fact the oil coming trom the 
gearbox smells bad lind Is more "iscous {if 
th is checking is done (cold-group) while the Oil 
comm9 from the engine unit is Less viscous 
and does not smell: 
- il the oil comes Irom Ihe gearbox, the lea­
kage may be caused by Ihe following : 

1 Poor seal ing between clutch pressure plate 
rOd (140a57oo) and intarmedi,t!! lube (12065901) 
III clutch shall ; see if Ihe rod is very oily and 
slides freely into Ihe c lutCh shalt (10 ensure a 
proper seal ing. the rod mUSI torce on the tube 
and this must torce on Ihe c lutch shafl) . tn this 
case, it Is advisable to check thai the Clutch 
plates are not oily . 

2 Poor sealing 01 the ring (90403547) mounted 
on the gearbo~. flyvlheel Side: check ring resi­
lience and wear , see if there is an oil drop 
<HIder th!! r ing itself. Should it be worn-out, 
check the surface of the clutch inner body 
contact ing ihe ring in question. Th is sur;lace 
nlust not be roogh a;"ld must oo t show any 
crosh or score. 

3 lithe Clutch tnner body (14081811) contains 
o tl inside (where is Locked the nut w ilh washer 
secur ino the c lutCh Inner bo:ly to Il"e clolch 
shall) , cneck ,lIne two seahng rings on clutch 
'nner body and c lutch shaU (90706235 and 
90706235) have nol lost resilience and efficiency. 

4 Por~i : y In ·the gearbox: ·ro cheCk IhlS, ope­
·nlA . lls follows: set the gearoo'( ·on e bench, 
1M C~ ulch hcUSin9 side upwardS (see Pict. 123): 
l ill Ihe ciutcti ·h.ousing side with Wille' and blow 
compressed ail at 4 Kp / sqcm Ihrough Ihc brea· 
ther lube . B ~ (Pict. 123), 
In case 01 casl ing porosity, small bubbles will 
be wiStb le in the waler. Seal Ihe porosity by 
mcans of lale" or special plaster, (Araldite 
o r Devcon). 

II Ihe clutCh sl ides because of oi l teakages 
belwecn engine unit and gearbox and the oi l 
pan es between the clutch pressure plale rod 
and the intermediate tube and it Is ascerta ined 
Ihal the o il comes out Irom Ihe engine crank­
case . lhis may be caused by the following : 

5 O il l eaking through the seal ri ng mOlJnted 
on the c rankcase flange, flywheel side: check 
ring resilience and wea r. if worn-out Inspecl 
the crankShaft surface contacting the ring Itsell. 
This surface must be perfeclly smooth. 

S Evenlual porosi ty in the engine c rankcase: 
for this checking set the engine on a bench, 
the flywheel side upwards, M see Pict. 122 ~ (re­
move IIrst the flywheel from the engine unit) 
and lill it with water. blow compressed air al 
7 Kpsqcm through Ihe breather lube MA. (Pict. 
122). In case 01 casting porosity, small bubbles 
wi ll be visible In the waler. Seal Ihe porosity 
by means of latex or special plasters CAraldite 
or Devcon). 

1 "the bands securing Ihe rubber tubes 01 
the engine oil breather are slackened, the oil 
may flow between the rubber and the metal 
tubes going between gearbox and engIne unit , 

e See if the two lower bolls securing the lIan­
ge, flywheel side, (12011<100) to the engine 
crankcase are dry; should they be oi ly, set so­
me • Teflon. tape 00 the bolt thread. 

9 See that tha lower stud boll ::>acur,og Ihe 
gearbox 10 the engine uni t is not oilV where 
the reference buShing Is located (left side) : 
otherwi se set some . Tellon. l ape on Ih~ stud 
bolt thread. 

OIL LEAKAGE FROM THE REAR WHEEL DRIVE 

For this checking. operale as follOWS: 
- fil the· too'-'- '; ~ ::'!c t. 124) on Ihe drivp' box 
(Ihis tool can be obtained from a used rear fork 
righl arm by welding a plo tc with 3; valve, lyre 
inner tube type. on the arm top): 
- ~t the drive box inlo a small basin mled 
with water and blow compressed ai r th rough 
the valve ollhe 1001 .C. (Pi ct. 124) al 4 kp / sqcm. 
In case 01 casting porosity, small bubbles wilt 
be visible In Ihe water. Seal the porosity by 
means of la¥'!x or special plasters (Arald,te or 
Oevcon). 
Check also thai there is no o il leaking between 
the drive bo~ and the lower pin securing the 
rear lork, Should Ihis pin be oily, sa t some 
• Teflon. lape on the pin thread. 
N. See pages 28-29 lor pictures. 

REAR SUSPENSION 

The rear suspension 01 Ihis model can fit Iwo 
d lll'rent types 01 shock absorber springs. 
The l ormer w ith 5 po sit ions. adjustable by means 
o f an incorporated lever. 
The larter with 3 positions, adlusl l ble by means 
01 a wrench del ivered with the 1001 kit. 

" 

Spring. d". 

Free length : 
Under kg 61 load 
Under kg 122 load 
Under kg 235 load 

mm 270 
mm !lJO 
mm 190 
mm 116 



FONT SUSPENSION 

FRONT FORK 

Sealed damper type. See chapter . Front Sus­
pension and steering - Inspection and checking 
01 the fronl lar k ~. 

For inspection measures see drwg. 188. 
Replenlshing quantity: l. 0.060 01 Agip F. 1 ATF 
OeKfon per lark member. 

WHEELS AND BRAKES 

The 850-T 3 Ills n. 3 hydraulic braking discs. 
The features lor master cylinders calipers and 
discs are at page 95. 
For checking and overhauling 01 the above 
paris see from page 56 10 page 63. 

ADJUSTING THE fRONT BRAKE (RIGHT) 
CONTROL LEVER (See fig . 200) 

After fitting a feeler gauge between l10ater in 
master cylinder and the end of the control lever 
get the correct play 01 mm 0,05 + 0,15 by acting 
on screw. G . , 

CHECKING BRAKE PADS WEARING 

Every 5000 km (3000 miles) cheCk brake pad 
thickness : 
_ new pad: mm 9; 
_ wear limit: mm 6 a. 
If thick. is Und!H the wear limit, it is necessary 
to replace the pads. After this operation has 
been carr;t!d out, do not drain the air but only 
operate the contrOl lever on the handlebar. b • 
fig. 200 several times until the caliper pistons 
reach their normal position . 

• P.y the replacement of the pads. cl)eck tt)e con· 
. dl!!l)n .of the fl l.I id .pip.e.s, should .)hej'_ be da­
magt:d. replace ·them iff\mediatafy. . 

CHECKING THE BRAKE OISCS 
(See L lig. 200 ··201) 

The brake disc must be accu rately clean, w ith­
out oil , fat or other dirt and must not show any 
deep scoring. 
In case 01 replacemenl or ove rhauling of the 
brake disc, it is necessary to check its wobbling. 
This checking is carried out by means of a pro­
per gauge that must never read more Ihan 
0,2 mm. 
Should wobbling be higher. carefully check the 
mounting 01 the disc on the hub and the play 
of the hub bearings. 
Connection torque between disc and hub is 
kg/ m 2.2 -+ 2,4. 

CHECKING THE FLUID LEVEL AND CHANGING 
THE FLUID IN RESERVOIRS (See fig. 200 - 201) 

For a good working of brakes these directions 
are to be fallowed : 
• periodically check the fluid level (it has to 
be nearly at the gailer ~ E • located in the !luid 
reservoir • A . on the right handlebar for the 
right fron t brake and under the right battery 
cover lor both feft front and rear brakes; it has 

never to be lower than a mm under maximum 
level; 
• periodically top up Ihe lIuid reservoir • A • 
(if necessary) aller loosening the cap • F~: 
take the fluid form an original container which 
must only be opened when using the fluid; 
• completely renew the brake fluid every 
15.000 km (9000 miles) or at leasl once a year. 
The fluid pipes have to be always full and wi th­
out air; a long and elastic movement of the 
cont rol lever • 8 ~ evidences the presence of 
air Inside them. 
Use only fresh fluid in case of wash ing. 
No alcohol Is to be used for washing and no 
compre!lSed air for drying }lP; use Trichloroethy­
lene for metallic parts. 
Flui d to be used: • Agip F.l Brake Flu id ". 

AIR BLEEOING (See fig. 200 - 201) 

This operation is required when the movement 
of the contrOl lever on the handlebar is long 
and elast ic because o f the presence of air in­
side the brak:"g t'ircuits. 
Operations are as follOws: 

Fro"1 braking circuit , right (See fig. 141) .... . . .' 
• turn the hanalci),... unti l master cylinder 
(fluid reservoir) ~ A " reaches the horizontal 
posHi"n: 
• if necessary. top up the fluid reservoir ~ A ~ 
(take care tha t during the air draining the fluid 
does not go a mm lower than the maximum 
level); 
• act on a caliper body only. C» at a time: 
II) take out the rubber cover, then fit a t ranspa­
rent flex ibtJ pipe' H ~ on Ihe drain plug. D~; 
the other end of this duct will be plunged into 
a t ransparent container . I ~ partially filled up 
with Ituid of the same type; 
b) loosen the drain plug. 0 _: 
c) completely operate several times the brake 
control lever. 8 ~ on the handlebar, release it 
slowly and wait for a few seconds before ope­
rat ing it again. Repeat this operation until the 
pipe plunged into the transparent container 
emits airless fluid: 
d) keep the control lever . 8. completely drawn 
and lock the drain plug. 0 ~. then remove pipe 
• H» and mount the rubber cover. 
If the air bleeding has been correctly carried 
ou t . a direct and effiCient working 01 the fluid 
will be realized immediately after the initial idle 
moveemnt of the lever. B -; 
otherwise repeat the whole operation. 

" 



R .. , and ~ft f,ont b,aklng , 1"1.111, (See Jig. 202) 

Proceed as by the right IIont braking circllit 
but witll Iallowing changes: 
point c : completely operate the control pedal 

~ B " at the R/ H sice 01 the molorc/ cte. 
po!nt d : keep the control pedal" B _ complete­

ly pushed down. 

ADJUSTING THE CONTROL PEDAL FOR REAR 
AND LEFT FRONT BRAKES (See lig. 203) 

- l it a leeler gallgo between floatllr In master 

.. 

cylinder and teYllr end ~ G . then get the 
co,rect play 01 mm 0.05 0,15 b.,. acting on 
adjuster " A ,,: 

- remoYe circlip. stip out pin and loosen coun­
ternul " B _: now screw in or out lork " C . 
until the ideal position of control pedal " E • 
is reached : 

- re-lil pin and ci rcllp. 

Aller adjusting. loosen counternut "E. all(] ad· 
Ius! !ever return stop screw" 0 ". 



REMOVAL OF WHEELS 

FRONT WHEEL (Irg. 19) 

_ undo caliper • A. securing screws and re­
move caliper. A ~ with pipe from right lork 
cover. 

_ Undo wheel spindle lock nut ~ 8 " (left side). 
_ Undo screws securing fork covers to wheet 

spindle" C ", 
_ Slip all spindle «0 .. : care the posinan 01 

spacer. E ". 
_ Lilt the motorcycle so to disengage the bra-

king disc (left wheel side) from caliper. 
To re-assemble Ihe wheel operate vice-versa. 
After fe-assembling check clearance between 
pad and disc (See chapter .Cneeking pad 
wear ir'lg _j . 

REAR WHEEL 

- Undo the screw securing left silencer to 
Itame; and remove silencer Irom exhaust 
lube after undoing Ihe screw securing its 
fixing clamp. 

- Loosen nut « 8" on the spindle, drive box 
side. 

- Undo wheel spindle securing screw • C ", 
on rear swinging arm. 

- Take spindle .. 0 .. out of dfive boll, wheel 
hub and rear swinging arm. 

- Take braking disc Oul of caliper . E " . 
- Rtlcnove cahiler hom lltop pIn on rear swin-

ging arm; place it on motorcycle liftIng hand-
grip. . 

- Lean the motQfcycle to the right so to free 
the wheel .. f ; : lrom rear swinging arm and 
drive bolt. ~ 

'(0 re-l il the wheel operate vlceveru. 
Remember to fil caliper on the rear swinging 
arm (Iell) and to check cleaf3nce between pad 
and braking disc. (See proper chapter In section 
.. Maintenance ,,). 

ADJUSTING THE SPOKES 

Check that all spokes are tighlened and Ihe 
wheel Is correctly trued by proceeding as 101-
lows; 

• spin the wheel and Check its truIng II ne­
cessary act on right or lell spokes until the 
wheel turns properly. This checking has to be 
carried out after the l irst 500 km (300 miles) 
and laler on, every 1500 km (900 miles) or so. 

WHEEL BALANCE 

To improve stability and decrease vibrations at 
hIgh speeds the wheels have to be kept ba­
lanced. 
Operations are as lollows: 
• after removing Ihe wheel and checking spoke 
l ightening and Wheel truing suspend it on a fork ; 
• spin the wheel lightly several limes and see 
il it SlopS always In various posit ions, thus Indl· 
cating a correct balance: 
• il one point 01 the Wheel always stops at the 
bottom, pul a balance weight on a spoka oppo­
site that point. 
• repeat th is operation until the wheel Is cor­
rectly balanced then fix Ihe balance weIghts to 
the spokes by means 01 pUers. 
Balance weights are available from our -;lealers 
in si:l;es of 15, 20, 30 grams. 
Normally. an Imbalance of less than 15 grams 
does not affect the motorcycle stability. 

TYAES 

The tyre condition Is 01 main importance as sta­
bllity 01 mOlorcyl':le, ridIng comfort I\nd even 
rit!::. !ll IIf,,1y are depending on this iaor:·',r. 
It is therefore quite advisable not to use tyres 
with tread lower' than 1.5 + 2 mm respectively 
Iront and rear tyre. 
A wrong tyre pressure un also affect stability 
01 motorcycle and shorten type llIe . 
Correct pressure II: 
- lront wheel ; solo or with pillion kp/ cm'; 2 
- rear Wheel; solo kp/cm'; 2.3 
- with pi,lllon: kp/cm'; 2.5. 
These dlla Ire lor normal riding (louring). In 
case 01 constant high speed or molorway riding 
increase lyre pressure 0,2 kg/cml'. 

" 



MAINTENANCE, INSPECTION AND ADJUSTMENT 
OF DOUBLE CONTACT BREAKER 

Contacts gap lOf 8So-T3 model must be within 
mm 0,37 ..;. 0.43. 
For dEscript ions and adjustments see Chapter 
• Maintenance Inspaclion and Adjustment 01 
Double Contact Breaker _. 

CHECKING AND ADJUSTING IGNITION TMING 
(FIXED ADVANCE) 

See eMpler • Checking and adjusting ignition 
liming. considering the following changes: 

TIMING OF THE R/ H CYLINDER 

In this position. lixed advance mark 2 is 2" trom 
P.M.S. (TOC) .. 0 ~ and so at the commence­
ment of the point separa tion [sBe A in fig. 164). 

TIMING OF THE L/ H CYLINDER 

In th is posit ion fi)"ed advance malk 3 is 2" from 
P.M.S. (TOC) • S . and so at the commence· 
ment of the point separat ion (see 8 in fig . 164). 

CHECKING THE IGNITION TIMING 
(FIXED ADVANCE) WITH THE ENGINf 
ASSEMBLED ON THE MOTORCYCLE 
(See fig. 165) ~ .• 

. Only the malk ~ A.f. · (fixed adv;w.~~.c~.<Il)ges, 
n3mely 2'" instead of 13". 

CHECKING THE IGNITION ADVANCE 
(FIXED AND AlJTOMATIC) BY 
MEANS OF A STROBOSCOPE LAMP 
(See fig. 64 and diagram fig. 188) 

Ignition data 

- fixed advance: 
- automatic advance: 
- full advance (f ixed and 

ELECTRICAL TESTS 

. UNN'''G 

Unloaded 

loaded 

,. 
". 

automatic): 33" 

VOlfACE 

11 .5 V 

9 V 

CHECKING THE FULL ADVANCE 
(FIXED AND AlJTOMATlC) 

Changes: 

- A.F. (fixed advance) ,. 
" ± 200 r.p.m. 

- A. T. (lull advance) ,,- " ± 200 I. p.m. 

SPARK PLUGS 

The 650-T 3 model fits spark plugs: 

1000 r.p.m. 

6000 r.p.m. 

Malelli CW 7 L; Bosch W 225 T 2; AC - 44 x L. 
For other description see chapter ~Spark Plugs_. 

ALTERNATOR 

Main Features: 

Brand: 
Drive: 
Max. output: 

Bosch (Gl - 14V - 20A _ 21'") 
directly from crankshaft 
2BOW - 14 V 

Max. amperage: 
Chalge stalling: 
Peak charge: 
Rotation : 
(as seen from 
collector side) 

20 
1000 rpm 
10000 rpm 
clockwise 

ELECTRICAL EQUIPMENT 

Slatter II'IOlor 

Brand: BOSCH OF - 12 V - 06 PS 
Voltage: 12 V 
Output : 0,6 HP 
Current Intensity Ah.: 35 
Pinion: 
Pinion rotation: 

Z =: 6- mod. 2.5 
counterclockwise 

CUI!AOI! fiOO ,-
2O + 40A 6500 + 8500 rpm -

170 A 3200 -;. 3500 rpm kgm 0.15 

Short ci rcuit , V 280 -;. 360 A - kgm 0.75 

" 



INSTRUMENTS AND CONTROLS 

INSTRUMENT PANEL (U.S.A. MODEL) (fig . 4) 

1 Mill counter. 
2 Rev.-counl'r. 
3 Orange neutral Indicator. It lights when the 
gearbox is in neutral posi tion. It may be well to 
make sure that Ihls position is correct. 10 any 
case it 1$ a good pract ice to pull the clutch ba­
fore starting. 
.. Red light indicating parking light on. 
S Red warnln. li ght. Oil pressure gauge. It 
goes out when the pressure is suflieienl for 
normal engine lubrllication. Should it not go 
out. the pressure Is not correct: in this case 
the engine has to be stopped and suitable 
checkings are to be carried out. 
6 High beam warning light (red), 
1 Red warn ing light Indicating Insufficient CUf­
rent from the generator for battery charge. It 
musl go out when the engine reaches a certain 
number 01 revo lutions. 

8y d.y riding .11 werning light •• re to be oul 
8y night riding tn. perking w.rnlng light only 
• nd ,v'ntu.lly the high bum werning light 
• ,. on. 

CHANGES FOR .. EUROPE MOOEL . 

1 Km coun, ... r. 
e Green lown driving IIghl 
6 High beam warning Ught (bl",e). 

By nlghi" riding !tie town jriving werning light, 
only and eventuelly the IJg! . toeam warning IIgf1t 
ere on. 

KEY SWITCH (Iig. 5) 

The key has three positions. 
~ 1. (turned enticlockwise) Standstill, key re­

movable. 
· o. (vert ical) Standstill, key not removable. 
• 2 . (Iurned clockwise) Ready to slart, all 

controls are in. Key not removable. 

LIGHTING SWITCH (LIGHTS) (fi g. 207 • A 0) 

Lett, on the handlebar, 4 positions . 
• 1 • OFF Lights off. 
02 .. PARK Parking light (USA). 

Town driving light (Europe). 
- 3 . L Low beam. 
~ 4. H High beam. 
• 5 .. To come back to position OFF 

press the bullon towards Ihe lelts. 

HORN, FLASHING U GHT 
AND TURN SIGNAL CONTROLS (fig. 207 .. B.) 

Left, on Ihe handlebar. 
.. 6 . HORN Horn button. 
.. 7 . FLASH Flashing light button. 
.. 8.. OFF Turn signals button. 
.. 9.. When lurned to lhe righl operates the 

right signals. 
..10 .. When turned to the left operates the reft 

signals. 

ENGINE START1NG AND 
EMERGENCY STOPPING (Iig. 208) 

Right, on Ihe handlebar. 
With the igni tion key In poslUon .. 2. in lig. 206 
the motorcycle is ready to be started. To start 
Ihe engine (see .. A 0) press the button .. ' • 
START. 
To stop the engine (in case of emergency) turn 
the button In position ., 3 .. or .. 4 .. OFF. 
Afler engine stopping reset key In position .. 0 .. 
fig. 206 . 

GEARSHIFT PEDAL (fig. 209) 

On lhe left side of the motorcycle. 
Low gear: pedal down. 
2. 3. 4. and top gear: pedal up. 
Neutral poSition: between low and 2 nd gear. 

8 elore oper.ting the geenhll! pedal, the clutch 
lever 1'1 ... ·10 completely -r.ulled in. 
~ . . 

TERMINAL BLOCK WITH FUSES (fig. 210) 

II is locate dunder the seat and holds n. 6 t5 "'­
fuses. 

. '" 
• 2. 
. 3 . 

., . 
• 5 • 
• 6. 

Rear stop light horn, l1ashlng light. 
Starting retay. Turn signals . 
WaJ,lng tights. Oll-gen-N low - High 
beam wilh warning light. 
Parking or town driving lights - Instru­
ments. 

I Spare luse . 

STEERING LOCKING (. A 0 In lig. 211) 

To lock: 
- turn handlebar fully to the right. 
- insert key Into lock set. turn II antictockwise 

and push It lurry In, release It and take It oil. 
To release: 

insert key Into lock set, turn it anticlockwise 
release it and take it oil. 
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UGHTS (Europe model) 

HEAOLIGHT 

- high and tow beam: bulb 45/40 W - 12 V 
- town driving light: bulb 3W - 12V 

TAIL LIGHT 

- number plate lighting, parking Jight and stop 
Ught: bulb 5/21 W - 12V. 

Indicators, instrument panel: bulb 1,2 W - 12 V. 
Indicators, km and rev. counters: bulb 3 W - 12 V. 

REPLACEMENT OF BULBS (fig. 212) 

HEADLIGHT 

- Undo screw ~ B ~, disconnect beam insert, 
slip off sockets and replace bulbs. 

TAIL LIGHT 

- Undo screws _ C ~ securing rel lector to tall 
l ight: push bulb inwards and turn it 10 the 
lel1 at the same time. then slip it off . 

.. 

TUAN SIGNALS 

- Undo screws _ D" securing retlectors to 
signal lights; push bulbs inwards and lurn 
them to lhe lell at the same time. then slip 
them ofl. 

By re-fitting of refleclors screw in uniformly, 
do not lock screws too much 10 prevent braking 
of same. 

INSTRUMENT PANEL, KM ANO 
REV. COUNTERS 

- Slip off bulb sockels and rep lace bulbs. 

HEADLIGHT BEAM ADJUSTING (fig. 212) 

For a safe riding and nol to trouble crossing 
riders. the headlight beam I)as always to be 
set a corrent height. 
For horizontal setting act on {screw • A ". 
For vertical setting undo connections ~ e . and 
shift the headlight by hand up or down in order 
to get the correct height. 
The centre of Ihe high beam must not be higher 
than 0,86 m measured at 3 m distance with 
motorcycle not on stand and rider on saddle. 



WIRING DIAGRAM (Europe model) 

1 • I(rn count" 
:l _ Rev. """nler 
3 • HIgh lM.m Inclle.tot tigllt 
" • 011 P .... u .. Indlcato. light 
5 _ N .... tr.1 indicator liglll 
• • T ....... driYlng Indicator 110'" 
7 • G ... ".tor cll'I\I' lncllcala. Ilghl 
I· LOW bum 
• _ High IMam 

10 • Ri9IIl ',0/1' tum oIgnal UOI\! 
11 • l,n ironl rum 'igft, 1 IIgh! 
12 • Eng ..... 1.,1ing ..-cI lIIoppinv •• IIC" 
'3 • Ugnllng ... llen 
I • • SwIICh : turn lignill. st.ltlng. hOrns. na.ing ' I9ht 
IS _ Ho , ... Po ..... 7 A) 

1 • • Front b,.~. StOO light cutout 
17 _ FI.sh lng light .. I~ 
" • Au, brlk. , lap light cutout 
I' • B.nlry (12 V - 32Al\) 
:xl - A. gul.to. 
21 • 11..,1111 • • 

w ...... ,"'" 
"once .. _". v_ .. e._ 
c ..... . ..... 
v .... . v_ 
Ar_Io .. 0._ -... -.-- .-

o 

GI.U . .. Yo"'" ..... .... .. .. .. -- .. ...,. .... ........_ ...... !IO_ 
v .. _ .. -.,..odt " __ .. _~ ..... 
C!oIIojNoo ... YooI .... /llodt 
0._ .. ..... ,-
Critlo}IIoooo .. Gowfl_ 

• 

(fig. 213) 

.. 

Z2 • AllOIm-,o. (1. V • 20 AI 
:n _ Starter motO' "lay 
24 - Start., moto, (12 V - 0.1 HPj 
25 - Clutell c.bl. cutOUt 
2!11 - L.1t re., tum algn .. 
21 • R .. , bru. S' OP rig'" 
211 _ Numb .. pi", 'nd to .... dl1Wtg I~ 
29 • RigM rur tum "gnal 
:III _ Flash., .... ~ 
31 _ 0.1 pressu .. clltpui 
3Z _ Neu',al po-'lloll cut"", 
33 - T...,.,I"aI block willi luSft (" A) 
:M _ 3.way conMCIp, 
35 _ 4-way cp" .... tp, (AMP) 
:!III - Contact b, .. k., 
37 _ CoiII 

38 - ,onltipn .witch (3 POIitlc"a) 
39 _ "-way conn .. tp, (A MP) 
.wi _ 2-way conn .. tp, 
., _ Spark plug, 
42 _ Tpwn dri¥lng IIglII. Irpnl 

u 

.. 



LIGHTS (U.S.A. model) 

HEADUG HT 

_ Sealed beam Inserllype: 45/ 40W - 12V. 

TAIL LIGHT 

_ Number plate lighting parking light and slop 
light : bulb 5/ 21 W • 12 V. 

Turn signals: 21 W • 12 V. 
Indicators. instrument panel: bulb 1.2W· !2V. 
Indicators. mile and rev. counters: bulb 3 W -
12V. 

REPLAceMENT OF BULBS (fig. 212/1) 

TAIL LIGHT 

_ Undo screws • C. securing reUector 10 tai l 
tight : push bulb inwards and tu rn il \0 lhe 
leI! al the same t ime, then slip Il.otl. 

TURN SIGNALS 

- Undo S(:reW$ • 0" securing reflectors to si­
gnal lights: push bulbS and lurr, Ihum Itt ttl;: 
lelt at the same time, then slip them off. 

By re-titling.of OI;l IJ6ctor.s $Crew In uniformly, do 
not lOCk screws tou . muon 10 prevent braking 
01 same. . 

'co 

INSTRUMENTS PANEL, MILE AND 
REV. COUNTERS 

- Slip all bulb sockets and replace bulbs. 

HEADLIGHT BEAM ADJUST1NG ("g. 212/ ' ) 

For a sale riding (lnd not to trouble crossing ri­
ders. the headlight beam has always to be set 
at a corrent height. 
For horinzontal sell ing act on screw .. A " . 
For vert ical seiling undo connections .. E .. and 
shift Ihe headlight by hand up or down In order 
to get the correct height. 
The centre of the high beam musl not be higher 
than 0.86 m measured at 3 m distance with 
motorcycle nol on stand and rider on saddle. 

CHANGING THE WIRING DIAGRAM FOR 
VEHICLES WITH COMPULSORY lIGHT1NG ON, 
WHEN STARTING THE ENGINE , 
To achieve this chang& It Is necessary to take 
011 the wire group ythlch connecls connector 
.. 35 . to fuse n .• (red cable) and to connecllon 
.. 40" (yellow cable). This wire group is con­
nected to connector "35,, Ihrough connector 
.. 39 _. 
After disconnecting the yellow cable (rear par­
king light) from conoector .. <W " , connect It I" 
fuse n • • liS indicated In the wiring diagram. 
Connector .. 35 .. will be fe-f ilted. into Ihe Inw­
iated housing which supporlS the liasher unit 
lor turn signals. 
Thi). change ai:;;:ompllshed, nollce \h::: Instru­
filient i iyn,,, "lind indicator Ught .. I .. (Low ~am) 
lire not prolected by fuse n . • but by luse n. 3. 



ADDITIONS AND CHANGES 
FOR 85(;·T3 · EUROPE POLICE MODEL 



INSTRUMENTS AND CONTROLS 

INSTRUMENT AND PANEL (f ig. 214) 

1 Km counter. speedometer. 
2 left turn indicator warning light (green). 
3 Right turn indicator warn ing light (green). 
4 ~ H ~ high beam warn ine light (blue). 
5 H N • neutral posilon warning light (orange). 
6 w Gen ~ warn il'l9 light indicat ing Insufficient 

battery charge from generator (red) . 
7 • Oil . warning light indicating i"sulfieic"! 

oil pressure (red). 
8 "Park. warn ing light (green) ind icat ing si­

de stBnd in parking posit ion. 
9 • \ ~ warning light, parking (green). 

10 • Purs . warning light (red) indicating red 
lights on. 

11 • Rad " waming light (red) indicating radio 

'" 12 • Light. switch for additional lights. 
13 • Erne.g . switch controJling simultaneous 

flash ing 01 rear turn indicator lights (Ihe 
switclJ controls also the flashing of warning 
lights _ 2 ~ Md - 3 .). 

14 Odometer rese!. 

CONTROL BUTTONS FOR RADIO, 
SIRENE AND ADDITIONAL LIGHTS (fig. 215) 

Th;!; gr;:)up is mounted on !l'Ie right hanclJehlw 
_ ,. Radio con trol bulton (whlle). 

'0' 

_ 2 . Sirene control button (blue). 
- 3 . Red lights control (red). »". Sirene control (blue). 

TERMINAL BLOCK WITH FUSES (lig. 211) 

The terminal block is located on the right side 
01 the motorcycle. 
Access to the therminal block is made possible 
by removal of the right motorcycle side cover 
and terminal block cover. 
It incorporates n. 6 16A fuses. 

Key eontrolled 

_ 1 . Aear stop light. horns. lIashing lights. 
.. 2. Starter motor relay. 
_ 3. Warning tights: _ Oil · Gen· N » • Head­

light: high beam. low beam lind warning 
lights. I 

_ 4 _ Rear parking lights. Instrument lighting. 
warning l ight _ I . rear red lights. 

Oul of key conlrol 

_ 5 » Adclitlonal l ights ancl warning Iighl_Pars_; 
adclitioroal light. 

. 6.. Turn irdicator lighls with their warning 
lights. 



WIRING DIAGRAM 
(fig. 216) 

I • I(m couMer. soe8OOmel" (bulb 3 WI 
2 • Add i1jonal IlgM (bu lb:; WI 
3 • • t1. high beam wa.ninll lignt (bulb 1.2 WI 
4 •• Oil. Dil prnSUf$ warnin g 119M (bul b 1,2 WI 
5 •• N . Naultll ~sillon warning light (bulb 1.2W) 
, _ • l · low bum and parkl"" warning IIghl (bulb 1.2 WI 
7 • • Goon. Gene ,aIO' " liming light 
• - Lo w beam I bulb 40/45 W 
• • Hig" beam 

10 • T Yrn Indical ar ligM, l ront/rlgM (bulb 21 WI 
I' _ Turn Indicator light. lel1/l.onl (bI<lb 21 WI 
12 _ Engine .Ia nlng ud alOppi"ll conlrol 
13 · "".,il;Onal light s wllch 
14 • Control . .. itch: turn Indicalar IIgMs, horns, !Iashlng 
15 • Horn (Consumpllon 7 Al 
" _ Front br~ k. "wile h 
11 _ FI. ,hlng Ilgl>I relay 
I. _ Rear brake . .. itch 
I' • Sauery 
20 _ RIIgulator 
21 • Rectifier 
22 • Altern.lor (14 V _ 20 Al 
13 _ Starter motor relay 
24 - S tarte, mola, 
25 _ Switch on clutch conuol wl,e 
Z5 • Tu,n Indlcalo' Ilgh l • ,ea,/ la!! (bulb 21 W) 
21 • Rea, SlOP Ilghl (bulb 21 W) 
21 • Numbe, olate end tIIi1 IIg~ 1 (bulb 5 W) 
28 • Tu,n Inoicalo, light • f98'/rlg~1 (bulb 21 WJ 
30 • Tu,~ Indlc,"o, lights IIB$he' unil 
31 • Oil p,usu,a switch 
3:1. • Neulral posilion culout 
33 . Te ,minal block wilh lusas (16 A ruses) 
:M • 3-way CQnneclo, 

CQlOIIs If.ClJfD 
"- _ a,O(o .. -., -.... ". ,,_ ~ Gt_ 

"' .... .. "''' vr ... .. vrol .. 
"'-'0 .. 0...,.. .... .. .. ,. 
~ .... ~ R .. --.. _,,-

~1.1f. _ v.,,_ 
.., ...... .. I, ... _ ,N.." .. . ""'""''' """""IN_ .. eluola,.u 
VOoSo!N"'" .. Gtt.",..loct 
I '''''.IN"", .. _, .. ,,_ 
0>"'0/""'" .. V.I ..... /I' •• C.'I'.' ....... .. Gt .. ", ... 
GIl""I""" " .. Grol' ftod 

35 ..... way Conneclo, (Amp) 
38 • BrUkar 
37 • Coil, 
:IS • IgniHon ' '';Ich (3 ~i'ions) 
39 • ContrOl aClualing simultaneous Il ashing 01 lurn indl-

calOr lights 
.0 - 2-"1rf conneclor 
., • Spa 'k plug. 
n _ Light $wiIC~ with Ir • • el IImii l rom pOlllion • High/ 

Low beam. to potil,on • Parkln~ noM . 
.3 _ Right turn indicator warning light (bulb I.2 W) 
.. - LeU ,urn Indicalo , wa rning lig~1 (bUlb 1.2W) 
U _ • Park. Side s tand "askino po.lllon .. amlng lighl 

Ibulb 1.2W) « _ . Purs. Red pursuing lights .. ,ming lights (bulg 
1.2 W) 

41 •• Rad. Radio ... ,ning lighl (bulb 1,2 W) 
U + 4-... y connec to' (Amp) 
49 _ Connection 
SO - Red pU!"Iulng lights (Ironl) (bulb 35 W) 
51 _ Conlrol : ,ed lights - ,adlo - syr8ne 
5:1 - S)'fen. ,oloy 
S3 _ Coil conlrOI devlce 
54 _ Co,., trol ae.lce !O, s idG . land wamlng lig ht 
55 _ S)'fenet 
511 • Fro,.,t parking light (bulb 3 W) 
Sf - Spa,e luse 

The devlcn MI. S3 .nd "". 54 .n6 cablu • A - B - C -
O •• ,~ SUPplied only on 'e~ uu!, when 11>8 abo. a parts 
a'e ~ot inStalilld. lhe .. ~;tt! cable coming hom clamp 
no. 5 (15-.. ay Molex _Headllghll mu~l be connecled di­
reclly on to Ihe coil (connec1lon no. 40 10 be eliminale<li. 

• 

o 

'" 



ADDITIONS AND CHANGES 
FOR 850 · T3 ... LAPD .. POLICE MODEL (USA) 



INSTRUMENTS AND CONTROLS 

INSTRUMENT PANEL (Iig. 214 / 1) 

Mile counter. speedometer. 
2 Lelt turn indicator ..... arning light (green). 
3 Right tum i!'ldicator warn ing light (green). 
4 • H . high beam warning ligll t (red). 
5 • N « neutral posilen warning light (orange). 
6 «Gan. warn ing light indicating insufficient 

battery charge Irom generator (red). 
1 • Oil _ warn ing light indicating insufricienl 

oi l pressure (red) . 
8 • Park . warn ing light (green) indicat ing si­

de sIaM in park ing position. 
9 «L. warning light. parking (red). 

10 • Pu.s . warning ' ight (red) indicating red 
lights on. 

U • Rad « warn ing light (violet) indicating ra­
dio on. 

12 • Light « swHch lor additional lights. 
13 « Emerg« switch controll ing simultaneous 

flashing 01 rear turn indicator lights (the 
switch controls also the !lashing of warning 
lights .. 2 .. al'ld .3.). 

14 Odometer reset . 

CONTROL BUTTONS FOR RADIO, 
SIRENE AND RED LIGHTS (fig . 215( 1) 

ThiS group is mounted on the right hal'ldlebar : 
v 1 ~ - Radio control button (while). 

'" 

.. 2 .. Sirel'le control button (blue). 

.. 3.. Red lights con trol (red). 
.. 4.. Sirena control (blue). 

TERMINAL BLOCK WITH FUSES (fig. 211) 

The terminal block is located on the right Side 
of the motorcycle. 
Access to the terminal block is made possible 
by removal of the right motorcycle side cover 
and terminal block cover. 
tt incorporateS n. 6 16 A fuses. 

Key controlled 

.. 1 .. Rear stop light, horns, flashing lights. 
.. 2 ~ Starter motor relay. 
~ 3.. Warning lights: .. 0 11- Gan - N .. - Head­

light: high beam, low beam and warning 
lights. 

.. 4.. Rear perking lights, instrument lighting . 
warning light • L .. rear blue lights. 

Out 01 key control 

.. 5 .. Red lights and warning light .. Purs .; ad­
ditional light. 

0 6 .. 'Turn · jndicator lights wtth their warning 
lights. 



WIRING DIAGRAM 
(fig. 216/1 ) 

1 _ Mile counter. speedometer (bulb 3 WJ 
2 _ Additional li;ht (bulb 5 WI 
3 _ • H . high beam warning lI ~hl (bulb 1.2 W) 
• _ • Oil. Oil pressu •• w&rnln~ lighl (bulb 1.2 W) 
5 - • N . Neutral position warning tight (bulb 1.2 WI 
e - .L· Lew beam (b L>lb 1.2 WI 
7 _ • Gsn· Generator .. . mlng light 

I - Low beam I bulb 40/ 45W 
, - High beam 

10 _ Tum Indicato, light. Ironl/rig ht (bulb 21 WI 
11 _ Tum iMicale. lig ht, left/ front (bulb 21 WI 
12 _ engine starting and Slopping con tro l 
13 _ Addition" IIghl s witch 
,. _ Cennol swi'Ch: tu rn Indicator IIghl • . horns. l1ashlng 
15 - Hern (Con.""'ption 1 "I 
1. _ Front brl~' switCh 
17 • Hashing light relay 
1. _ Rur brake switch 
18 - Battery 
lO _ Regu lator 
21 _ Rect ifier 
n _ Alta rnato. 
23 _ St3rler mOle ' ",lay 
2<1 - Starte r molor 
is _ Switch on clutch control wire 
25 • TUrn indlCalor ligM • rear/ left (bulb 21 WJ 
V . Rear stop light (b ulb 21 W) 
H . Numbe, p late and lall light (bulb 5 W) 
29 • fu,n iM lcator lig M • rea,/ right (bu lb 21 W) 
30 • furn Inelicator lig hts flasher unit 
31 • 011 pr .... u ' . s witch 
32 • Neuua l switch 
:J3 • ferminal bloc~ wilh luses (16.0. ' us es) 
3' . 3-w.~ COMe<:IOr 

<:O\.OQ ucu<o 
N .... _ "..,. 
• ,_ . .. Wh". 
v .... _ er­
G.<o<o _ Go.., 
VIo>, .. Viol .. "'_" . 0._ _ . ", ... 
R .... _ " .. -'- --" 

G .. , .. .. v ....... 
A, rum> _ . '' '' 
_IH ... . ..... /lI'..,. 
.IWunofNo'" .. 1" .. JaI,",~ 
". "IIIN<:r<1 " G. ... /lII ... 
1;"'«I11<oro .. .... ' .. jtl.d 
GloIl.' ...... .. V" ""'I.''''' 
C. .. ,.I....., _ .....,11'0<>, 
""''"1_' . .. G ... IA«I 

)5 • 4-w.y COnnecte, (Amp) 
311 · B,,,ker 
:r7 • Coi" 
38 . IgniHon , ,,,ilC h (3 pOsilionl) 
39 • Control actuating " mu ltaneous Il ashing oJ! lu.n indl' 

cater II11Ms 
010 • 2·way conn ector 
., • Spa. " p lugs 
4a • light switch wllh I,avel IImii ',om pOSiti"" • Hig h/ 

low baam. 10 polmon • Parking lighl. 
43 · Righi lurn ind icalor warning light (bulb 1.2W) 
..., • Len tum '''''icate, warni ng lig ht (bu lb 1.2 W) 
45 •• Park. Side s tand parking polition wa'nlng light 

(bulb 1.2 W) 
48 . • Pur •• 'I"" pu .. uing lig hts wa,ning fights (bulg 

1.2W) 
47 · • 'lad· Rad io wllm ing lig ht (bulb 1,2W) 
43 • 4-way conneCIO. (Amp) 
C9 • Connection 
SO • Red pursuing IigMs (Irani) • (b ulb 35 W) 
51 • C",,"ol: 'ad lights· ,ad io • $yre ne 
$2 • Syrene ' . 'ay 
53 • Co il cont,cl device 
5"1 • Coot.o) device 10' side s tand ''''nlng IIghl 
~ - Sy,e<>es (90 W) 
51 • Ru, blue lighls (b~lb 5 W) 
S7 • Spa,. Ius. 

The clevlces nco 53 an d no. 54 and cabl" • A • B . C -
D . a ., . upplled only On '''''lu..,': when tho abeve parts 
a,e n~ Inolellil'd. 1M white! cable coming h om ci.mp 
no. 5 (IS-way Molu· !-Icadlighl) must be conne-: ,II'(! d l· 
rectly on !n the coil (conn.ct.~ no .• 0 tn be elim,n ate:l). 
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