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INTRODUCTION 

The purpose of this handbook Is to supply the necessary Instructions for 
carrying out overhau ls and repairs in a rat ional way. 

The data provided here are meant to give a general knowledge about the 
main checking operations to be carried out when overhauling the different 

groups. 

The handbook is provided with illustrations. drawings and diagrams neces­
sary to carry out stripping. checking and assembling operations. 

This handbook will also be a guidance for those who wish to know the 
manufacturing characteristics of the parts In concern. The knowledge of 
such characteristics by repairing personnel will be an essential factor for 
performing a good job. 

NOTE · The terms . RIGHT HAND . and . LEFT HAND. used In the text 

are to be considered as seen from the rider astride the saddle. 
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MAIN FEATURES 

V7 700 CC . 

ENCINE 9MdOfl 

Cycle 
Number of cylinders 
Cylinder disposition 
80" 
Stroke 
Displacement 
Compression ratio 
Revs at ma)!; engine speed 
Output at max engine 

speed 
Crankcase 
Cylinders 

Cylinder heads 

Crankshaft 
Crankshaft supports 

Connecting rods 

Pistons 

V.lv8 ge.r 

" strokes 
2 
• V.·SO" 
80 mm. (3.149") 
70 mm. (2.75S" ) 
703.117 ce . {.(2 .93 cu. In.) 
9 to 1 
6000 r.p.m. 

SO HP SAE 
In light alloy 
light alloy barTels with hard 
chrome linings 
In light alloy, hemispherical. 
with special cast Iron Inserted 
valve sests 
steel constl'tlctlon 
of anti·frlction material pressed 
In suitable housings (as used 
In all Fl Race c.rsl 
steel construction with Al-TIN 
alloy thin wall bearings 
In light alloy 

C.H.V., push rod operated via the camshaft In the crank­
case and gear drillen by the crankshaft . 

Inlet: 
- opens 24' before TOC 
- closes S8" after BOC 

E:.:hauat : 
- open S8" after BOC 
- closes 22' after TDC 

Rocker clearance for valve timing 
- 0.5 mm. (.OI96"J 

Normal rocker clearance {cold engine} : 
- Inlet 0.1 mm. (.00393") 
- exhaus t 0.2 mm. (.00787"J 

Carburatlon 

Both carburetors are gravity fed from the tank. 
Carburetor Make : 
type Oell'Orto 5 .5.1 . (right and left) 

lubrk:atlon 

Press ure, by gear pump driven by the crankshaft. 
011 strainer In crankcase. 
NOrmal lubricating pressure 2.5·3 kgs,fsq. cm. (35.8·42.7 
Ibs/sq.ln.) 
(Controlled by relief valve) 
Electrically controlled 011 pressure' gauge. 

Cooling 

By air. Cylinder and cylinder heads deeply finned . 

By banery with automatic advance Marem distributor type 
5123A. 
Initial advance : 10' . 
Automatic IIdvarn:e: 28". 
Ignition timing 38' full advanca. 
Contact breaker gap: D.42.{) . .a mm. (.016-.018") . 
5park plug: n. 225 In Bosch-Marelll scale Or equivalent. 
Plugs point gap: 0.6 mm. (.023") . 
Ignition coil : Maralli BE 220 O. 

SlIIrter motOf' 

Marelll starter MT.O H (12 V • • 1 HPJ with electromagnetic 
rlltchet control. Ring gear bolted on flywheel. 

Exhaust system 

Dual e:.:haust pipes and muHlers. 

TRANSMISSION 

Cluteh 
Twin driven plates. dry type. located on the flywheel. Con­
trolled by lever on left handlebar. 

Foor speeda. frontal engagement. Constant mesh geatS. 
Cush drive spring Incorporated. 
Separate case bolted on cranckase, operated by rocker. 
pedal on the right hind side 01 the machine. 
Englnellearbox rallo: 1 to 1.375 (16-22) 
Internal gear ratios: 
- low gear 
- Second gear 
- Third gear 
- High gear 

Seeon<iary drive .t r •• r wheel 

to 2.230 
to 1.333 
to 0.9.54 
to 0.750 

( lJ.29) 
( 18-2.) 
(22·21) 
(2.-18) 

By constlnt speed homokinetlc dooble joint cardan shaft. 
Bevel Ilyshitt gelr·wheel ratio: • . 625 (&-37) 

Overall gear ratios : 
- low gear . 
- Second gear . 
- Third gear 
- High gear 

,. to 
I 10 

10 
10 

14.180 
8.473 
' .06J 
• . 768 

FRAME" 

Ouple~ cradle. lubular structure. 

..... MIon 

Rear swinging fork with external adJuatlbte aprlf19S. 
Telescopic front fork Incorporating hydraulie dampel1l. 
Talescoplc front fork wllh e:.:temal adjustable sprll19. 
Wheels: 18 x 3 spoked steel rims. front snd fear. 
Wheels : 18 x 3 spoked steel rlml, front snd rear. 
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• .00 II: 18 front and rear. block type • high apeed ". 

Fl'1)IIt tlr. pr ... ure 

Solo rider 
With pillion 

R .... tire 

1.5 kgml/lq. em. = 21 P.s.L 

Solo rider I.B kgml / sq. em. = 25 P.S.I. 
With plllon 2,0 kgms/ sq. em. "'" 28 P .s.1. 
Nole • The above recommendation 'I lor normal riding 
(cl1ll"ng lpeed) . If using the ffiotChlne .t COflItant high 
lpeed Of on motofWaYI the ,bov. preSlurel should be In­
cre.sed by 0.2 kgms/ sq. cm. 12,8 P.S.I .) . 

Brakll 

Twin leading shoes expanding type front brlke. operated 
by hInd lever on the right handlebar. 
large rear brake operated by pedal on left hand lide of 
machine. 

Overel! dllM_1ons and _Jght 
- Wheelbase 
- length 
- Width . 
- Height (dry) . . . . 
- Minimum ground clearance 
- Curb weight . . . 

" """",-

1.«5 mta. (IDt. 56.9") 
2.230 mtl. (Ibt. 87.5") 
0.195 mrs. Ilbl.3t..2") 
1.0SO mIl. (ab!. . 1.2") 
O.ISO mil. labl. 5.9") 
2.3 kgs S36 L.bs 

Maximum permissible lpeed .nd grlldlents climbable in 
each gear. solo riding. 
low gear 66 Kms/ h ,.1 m.p.h.) Clmblng Ibility 60% 
Second gelr 96 kms/ h (59.6 m.p.h.) Climbing Iblli­
IY ,.. .. 
third gear 120 kma/ h (74.5 m.p.h.) Climbing Iblli­
ty 23'110 
High gelr 110 kms/ h (106 m.p.h.] Climbing Ibility , . .... 

Capac:ltlea 
Fuel link : 20 Itters (5..28 US gil.) Including aboul • liters 
reserve (Ibout 1 USA gl) - Petrol 98/ 100 No (Regular 0c­
tane) Sump 3 IIlers (3'/, Quarts) Shell Super Motor 011 
100 - Tranamlsslon 0.150 liler (1 3(. Pints ) Shell Spiro: 
90 E. P .• Real wheel drive 0.180 liters (0.4 Pintl) Shell 
Splrax 90 E. P . • Front fork dampera 0.160 Uters = 5,4 
o~ USA· Shell rellux 33 ". 



MAIN· FEATURES 

V 7 750 CC. 

ENGINE LubriClition 

Cycle 
Number of cylinders 
Cylinder disposition 
Bore 
Stroke 
Displacement 
Compression ratio 
Rella at maximum engine 

."od 
Output at maximum engine 

."od 
Crankcase 
Cylinders 

Cylinder heads 

Crankshaft 
Crankshaft supports 

Connecting rods 

Pistons 

Valve gea, 

4 stokes 
2 
. V.9O" 
83 mm. (3.26'" 
70 mm. (2 .7S·') 
757.486 ce. {46.21 cu. In.1 
9 to t 

6500 r.p.m . 

60 HP SAE 
in light aHoy 
In light alloy with hard 
chromed barrels 
In light alloy, hemispherical. 
with special cast Iron InseMed 
seats 
steel construction 
In anll·frlctlon material pressed 
In 2 suitable housings (as used 
In all Fl race cars) 
steel construction wilh AL·TlN 
aHoy thin wall bearIngs 
In lIghl alloy 

D.H.V .. push rod oper,aled Ilia the camshaft In the crank· 
case and gear driven by the crankshaft. 

Inlet: 
- opens 24' before TOC 
- closes S8" after BOC 

Exhaust: 
- opens S8" after BOC 
- closes 22' after TOC 

Rocker clearance for valve timing: 
- 0.5 mm. (.OI96'·) 

Normal rocker clearance [cold englneJ 
- Inlet 0.15 mm. (.oo59'" 
- exhaust 0.25 mm. (.OO9S" ) 

C.rbur.tlon 

2 dell'Orto carburetors type VHB 29 CO (right) and VHB 
29 CS [leftJ both gravity fed from the tank. 

St.nd.rd c.rburetor se«lng 

- Choke 29 mm. 
- Throttle slide 60 
- Atomizer 265 
- Main Jet 145 
- Pilot Jet 45 
- Starter atomizer SO 
With needle SVg set at second notch from top: 
Idling screw open 1 and II:! turns for the left carburetor 
and I and 3f4 - 2 turns for the right carburetor. 
With needle SV5 third notch from top: 
IdUng screw open t 112 to 2 turns for the left carburetor 
and 2-2'12 turns for the right carburetor. 
Air intake proVided with dry filter. 

Pressure. by gear pump driven by the crankshaft all 
strainer In crankcase. 
Normal lubrication J)f"8SSUre 3.8-4.2 kgs / sq. cm. [54 to 
60 Ibs sq. In.) controlled by relief valve. 
Electrically controlled oil prusure gauge. 

CooII ... 

By air. Cylinder and cylinder head deeply finned. 

ignition 

By battery with aU!omat!c advance distributor 
Initial advance: It}' 
Automatic advance: 28' 
ignition timing 3Ir lull advance 
Contact breaker gap: 0.42-Q.48 mm. (.016-.01S"J 
Spark plug: n. 225 In Bosch-Marelli scale or equivalent. 
Plugs point gap: 0.6 mm. (.023") 
Ignition coil. 

Shlrti", 

Electric starter with electromagnetic ratchet control. Ring 
gear bolted on flywheel. Operated by starter button. 

Exhau.t .y.tem 

Dual exhaust pipes and mufflers. 

TRANSMISSION 

Clutch 

Twin driven plates. dry type, located on the flywheel. 
Controlled by lever on left handlebar. 

Ce.r box 

Four speeds. Irontal engagement. Constant mesh gears. 
Cush drive Incorporated. 
Separate case bolted on cranckase, operated by rocker, 
pedal on the right side 01 the machine. 
Engine gear-box ratio: I to 1.375 {16-22J 
internal gear rallOI9: 
- Low gear 
- Second gear 
- Third gear 
- High gear . 

Seconds.,. driva 

10 
to 
to 
to 

2.230 
'.333 
0.54 
0.750 

By constant speed double /OInt, cardan shaft. 
Layshaft bevel gears·rear wheel ratio: 4.375 
Overall gear ratios: 
- Low gear to 
- Second gear to 
- Third gear to 
- High gear to 

{13·291 
(16-24) 
122-21J 
(24-1S) 

(8-35) 

13.413 
B.015 
5.735 
4.510 
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fRAME 

Duplex cl1ldle. tubullr structure. 

....... Ion 

Telescopic front lork inalrporlltino hydrlulic dlmperll. 
Relr awlnging lork with e.r.ternlUy Itdju"lble Iprlngs. 

_I, 
18d rims. from Ind relr. 

n ... 
4.00xla front .nd rear. block type (high speed) . 

Tire pres.u,. 
Front tire : 

~'" 
With plSsenger 
Re.r tire: 
1010 

With p'lIenget 

1.5 kgs / sq. cm. '"' 21 p .. .I. 

1.8 !lgi/ sq. cm. "" 25 P • .1 . 
2.0 kgs/ sq. em. "" 28 p ... I. 

Ho~ - The .bove recommeodltlon I. for nonMl tldl~ 
(cnJiling lpeed) . If u"ng the mlChine It tiln.t.nt high 
speed or on moIOfWllY •• Ihe lbove ptelSur" .hould be 
Increased by 0.2 kgl /sq. cm. 12.8 p .. .I.) 

...... 
rWin leading lhoes front brlke Dperilled by kend lever on 
the rlvhf hlndleblr. 
Lltge relt ""Ike operated on leh hand side of machll'Ht . 

• 

O ... rIIl dirnen.1ons and wetvht 
- Wheelba •• • 
- length 
- Width . 
- Height (dry) 
- Minimum grtlUnd clearance 
- Curb weight 

p,-

1.470 mil. (about 57.8") 
2.245 mls. (about 88.3") 
0.830 mts. (about 32.6") 
1.070 mil. (Ibout 42.1") 
0.150 mlS . 'Ibout 5.9"J 
228 kg • . (about 502 Ibs) 

Mulmum permi .. lbl. speed. and gradieots climeble In 
e.ch gut. 1010 riding. 
low 9IIr: 62 kms / h (38.5 m.p.h.) climbing ability: 60.,. 
Second gelr: 104.250 kma/ to 64 .6 m.p.h.} climbing abI­
Illy: '0.,. 
Third gelr: 145.250 kml/ h {89.2 m.p.h.} climbing abI­
lity: 20""'" 
High gear: 185.276 kms/ h (115 m.p.h.) climbing abl­
IIty 6% 

Fuel CGnMImptlon 

37 m.p.g. IUS) . 
Measured according to CUNA standard • • 

Fuel and 011 capKlu.. 

Fuel tank : 22.5 liters (5.84 US 'Ills.) Including .bout 4 
IItetl re .. rve (about 1 US 'ilL) • Petrol 98 NO (Regular 
octane) - Sump 3 lit.,.. 13'1~ qu.rts] Shell 5cJper Motor 
011100- Transmlnlon 0.750 Ittetl II"'. plnll) Shell Splralt 
90 EP. - Rear wheel dTlve 0.180 11181'" (OA pinta) Shell 
Spirax 90 EP.· Front fon: dllT\R8t1 0.160 liter. == 5.4 Ot 
US Shell T.llux 33. 
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TOOLS REQU I RED FOR STRIPPI NG, CHEC KIN G AND REASS EMBLING 

(see Fig. 3) 

Fig. No. Order No. Description 

1 12904700 Puller for taper bearing races on rear fork. 
2 12906900 Puller for roller bearing race In drive box. 
3 60910500 Steering top linking plate puller. 

• 12909500 Front fork rods assembling tool. 
5 12905400 Wrench for removal of layshaft lockring. 
6 12912700 Lockring adjusting tool for resr dampers. 
7 60907200 Valve dismantling and assembling tool. 
8 12913700 Puller for layshaft ball bearing In transmission box. 
9 12913100 Puller for mainshaft roller bearing in transmission box. 

10 12907000 Puller for mainshah and clutch shaft bearings In transmission box 
cover. 

11 12912600 Special wrench for front fork lockring. 
12 12912000 Flange assembling and oil seal locating t091 on crankshaft, flywheel 

side. 
13 12903000 Tool for teat fork taper roller beating adjustment. 

" 
12910700 Bush for oil seal fitting on malnshaft. 

15 32906302 Oil pump gear puller. 
16 12911801 Flywheel and clutch unit holding tool. 
17 26907800 Piston pin puller. 
18 12907100 lays haft and rear drive bevel holding tool. 
19 12913600 Tool for removing the flange c/w bearing, flywheel side. 
20 12912900 Special tool to check positioning marks on timing gears. 
21 12906500 Clutch dismantling and assembling tool. 
23 12908300 Tool for timing cover assembling and oil seal locating on crank-

shaft. timing side. 
22 12905900 Tool for removal of clutch shaft. 
25 12905300 Tool for holding crankshaft when removing bevel nut. 
2. 12913800 Tool for transfer of positioning marks on timing gear. 

r 
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DESCRIPTION OF EN GI NE 
(see Fig. 4 & 5) 

The. V7 • model is equipped with a twin-cylin' 
der 90" V engine . Cylinders have light alloy bar­
rels with hard creme linings and are deeply 
finned for cooling. 
Cylinder bottoms fit into suitable housings In 
crankcase. 
Crankcase in light alloy, prOVided with six bolts 
(four long, two short) to secure cylinders and 
cylinder heads. 
Cylinder heads are In light alloy , with speCial 
cast Iron inserted valve seats . 
Rocker box covers in light alloy. Steel construc­
tion crankshaft on two special tin-aluminium alloy 
main bearfngs. pressed in suitable housings. 
Steel construction con-rods with thin wall bear­
ings at big ends and bronze bushes at small 
ends. 
Piston In light alloy, with 4 rings : 3 over pin (two 
piston rings and one all scraper) and 1 below 
pin (011 scraper) . 

O.HV. valve gear, operated through camshaft, 
tappets, push rods and rockers, Camshaft gear 
drIven by crankshaft. Carburetors are gravity fed. 

Pressure rubrication from 011 sump through gear 

12 

Ag.5 

Fig . .4 

pump driven by crankshaft. orl recovery by gra­
vity, Wire gauze type 011 cleaner In crankcase. 
lubrication pressure controlled by re lief valve. 
Breather tube conveys 011 vapors Into breather 
box from which, after condens.atlon , oil returns 
Into sump. 
Pressure Is discharged outside through vent 
tube . Engine Is air cooled. Cylinders and cylinder 
heads are suitably finned . 
Ignition by battery, coil and distrIbutor operated 
by crankshaft through built-In g8ar. 
Electric starting. electrlcalty controlled. 



REMOVAL OF " ENGINE -GEARBOX .. GROUP FROM FRAME 
(see Fig . 6) 

For the removal of the . engine-gearbox . group 
from frame, remove the following: 
- battery covers (L/ H & A/ H) and disconnect 

cables from battery. 
- speedo control cable from transmission in 

gearbox. 
saddle. fuel tc:mk and b,lttery. after removal of 
holder bracket. 
throttle and air cables two-ways adapter, 
without disconnecting cables . 

- battery SUpport plate, clutch control cable 
from lever on gearbox. starter control electric 
cables and neutral indicator cable from gear­
box. 
coil. after disconnecting electric cables: dis-

tributor cap . after disconnecting spark plugs 
cables : distributor rotor. 

- generator covers ; generator belt guard and 
generator unit. 

- mufflers. large band on rubber gaiters. 
Put engine on a support and after unscrewing 
nuts extract bolts securing • engine-gearbox . 
group to frame: move the group forward (towards 
front wheel) tilting It to the right then extracting 
it from frame . 
N.B.: The above operation is suggested to be 

carried out by two mechanicians. 
After removal of group from frame . wash same 
with petrol and dry by compressed air. Then 
separate engine assy from gearbox assy. 

" 



EN GI NE OVERHAUL 

ENGINE STRIPPING 

To strip remove the following: 

- drain 011 from sump by unscrewing oil drain 
plug (see B on Fig. 7). 

l 

remove spark plugs. Fig. B 

- Ignition distributor unit c/w support, after 
unscrewing bolts securing same to crankcase 
and removing gasket. 

- generator securing band, after removal of 
cotter pins and pins. 

14 

generator support bracket. after unscrewing 
bolts securing same to crankcase. 

clutch unit, unscrewing bolts securing starter 
ring gear by means of ring wrench and tool 
No. 12911801 (see 16 on Fig. 8) . Bear In mind 
that such bolts must be unscrewed in crossed 
sequence. After removal of ring gear remove 

Fig. 7 

n.s. clutch plate. intermediate plate. f.s. clutch 
plate. pressure plate, washer and springs. 

- generator driving pulley, after unscrewing nut 
on crankshaft by means of ring wrench and 
tool No. 12911801 . 

- timing cover, after unscrewing bolts securing 
same to crankcase. 



- seal ring from timing cover. 

- cam wheel. removing nut securing same to 
camshaft. by means of ring wrench and tool 
No. 12911801 (see 16 on Fig . 91. 

- oil pump gear. by means of tool No. 12911801 
(see 16 on Fig . 10) and all pump gear puller 
No. 32906302 (see 15 on Fig . 10). 

- distribution gear. 

- flywheel. After flatten ing the lock plates , un­
screw bolts securing flywheel to crankshaft. 
by means of box wrench and tool No. 
12911801 (see 16 on Fig . 1t). 

- cylinde r head lubrication oil pipe. 

- rocker cover screws. then remove cover{> and 
gaskets. 

'rocker spindle bolts and washers. 

Fig. 11 

1 
Fig . 10 

• 
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rocker arm spIndles. rocker arms. rocker arm 
springs and .washers (see Fig. 12) . Remove 
tappet adjusting screws after loosening nuts. 

push rods. 

rocker arms support . after unscrewing the 
four long bohs and the two short bolts (each 
head) which secure cylinder and cylinder 
head to crankcase. 

- cylinder heads c/ w valves and remove gasket . 
USing tool No 60907200 (see 7 on Fig . 13) reo 
move from cylinder head the semicones, top 
coliars. springs. bottom collars and then ex· 
tract valves from Inside. 

- cylinders and relative gasket. 

- tappets from housing on crankcase. 

piston pin, by means of puller No. 26907800 
(see 17 on Fig . 14) . after removal of clrclips. 

the piston and from same remove piston 
rings. 

- oil sump. after unscrewing screws securing 
same to crankcase . Also remove oit sump 
gasket. 

" 

011 pump. after removing screws securing sa· 
me to crankcase. From pump remove key, 
driven gear and driving shaft . 

Fig. 13 

- complete oil cleaner and gasket (see B on 
Fig . 15). Cleaner consists of : 2 retaining bohs. 
bottom plate. wire gauze and cleaner body. 

oil pipe (see A on Fig . 151 , after flattening 
lock plates and unscrewing securing bolts 
and washers . Remove from pipe the pressure 
relief valve, consisting of : plunger , spring, 
bottom plate and plug. 

con·rod caps, after flattening lock plates and 
unscrewing nuts. Then extract con·rods from 

Fig. 1-4 



top of crankcase . Remove half bearings from 
con-rods . 

camshaft, after unscrewing bolts securing 
flange to crankcase. 

- flange c/ w crankshah bushing. timing side. 
after flattening lock plates and unscrewing 
bolts securing flange to crankcase. 

- flange c/ w main bearing, flywheel side, after 
flattening lock plates and unscrewing bolts 
securing flange to crankcase. Then. by means 
of tool No. 12913600 (see 19 on Fig . 16) remo­
ve flange c/ w main bearing from crankcase . 

- crankshaft . 

- all pressure solenoid . 

- oil fille r plug (see A on Fig. 7) . 

After the above operations the crankcase Is com­
pletely stripped. except for the long and short 
bolts. 

N.B.: During stripping It Is strongly recommend­
ed to keep well apart the two • cylinder­
rod-piston. groups. 

To remove timing cover without removIng engine 
from frame , it Is necessary to proceed as follows: 

• 
- after removing belt cover and generator belt, 

unscrew the three bolts securing pulley as­
sembly. Extract pulley outer flange and 
washers_ 

- using the three bolts previously securing pul­
ley, fit tool No. 12905300 on pul ley hub (see 
24 on Fig. 17) and thus holding crankshaft. 
unscrew crankshaft nut by means of a ring 
wrench, 

unscrew the three bolts and remove specia l 
tool, Inner body of pulley and pulley hub. 

block or support engine. 

remove bottom frame/ engine stud. 

remove screws securing timing cover to 
crankcase. 

Fig. lS 

Fig. 16 

Fig. 17 

17 



ROCKER BOX 
DER HEADS 
SPRI NGS 

COVERS 
VALVES -

CYlIN­
GUIDES -

Cylinder heads, in light alloy, are finned to Increa­
se cooling surface. long bolts, short bolts and 
nuts secure cylinder heads to crankcase . 

STRIPPING 
Removal and stripping of cylinder heads are re­
quired when loss of compression Is noticed, such 
loss being imputable to defective valve sealing, 
and also after a certain period of operation. in 
order to remove carbon deposits in combustion 
chamber. 
When engine is on frame. cylinder heads strip­
ping is carried out as fo1lows: 

Disconnect: 
- sparks cables. 
- air Inlet tubes and carburetors. 
- exhaust pipes and mufflers. 

distributor cap. 
- rocker box covers. 
- rocker arms and rocker arms supports. 
T~en remove cylinder heads. 
No difficulties are Involved In stripping down cy­
linder heads Into parts. in any case all stripping. 
overhauling and assembling operations. and reo 
qulred tools. are listed In the following para· 
graphs: 

REMOVAL OF SPRINGS AND VALVES 

Position cylinder head on tool No. 60907200 (see 
7 on' Fig . 13) and with the arm of same press on 
the valve top collar so to remove semicones. top 
collar. spring. bottom plate and. from inside cy­
linder head. the .... al .... e. 

INSPECTION AND OVERHAUL 
OF CYLINDER HEADS 
Using a chamfered scraper and a wire brush re­
move carbon deposits and Inspect valve seats . 

INSPECTION AND OVERHAUL 
Val .... e gUides are pressed in their housings in 
cylinder heads. Removal and refitting are car­
ried out by means of 8 round punch (see Fig . 18 
& 19) . Valve guide must be replaced In case of 
excessi .... e lash between its hole and the valve 
stem. whene .... er such lash is not eli minable by 
simply replacing val .... e. 
After pressing guide In housing, hole must be 
reamed with a straight reamer in order to bring 
same to size as shown in coupling data chart. 
(See fig. 19/ 1) . 
Negative allowance In pressing guides In their 
housings on cylinder heads. for both Inlet and 
exhaust .... al .... es. is to be comprised between 
mm. 0.046 and 0.075 (.0018· .00295). 

18 

fig . 18 

Fig. 19 

Fig. 19/ 1 



VALVES . VA LVE GUI DES COUPLI NG DATA 

I 
Valve guIde 

I.D. 

Inlet yalve 

8.000 + 8.0'22 mm. 

Exhaust valYe 
(.3149 •. ll58") 

INSPECTION AND OVERHAUL OF VALVE 

SEATS IN CYLINDER HEADS 

In order t c;> obtain a perfect match with valves, 
valve seats must be reground . Ang les of incli­

nation of the seats are as follows : 

V7·700 ce. (see fjg . 20) 

- Inlet va lve 60" 25' + 15' 

o 

- exhaust valve: 45° 25 ' + 15 ' 

o 

V7·7S0 ce. (see fig. 21) 

- Inl et valve 45" 30' ± 5' 

- exhaust valve: 45° 30' ± 5' 

" 
38.' 
38.4 

1.987 
1.972 

'. ' 

Fig 20 

7.980 
7965 

34.6 
34.4 

,. 

Valva stem Clearances 

I 
diameter 

7.972 + 7.987 mm. 0.013 + 0.050 mm. 
(.3138 • .3144") 1.0005 • . 0019") 

7.965 + 7.980 mm. 0.020 + 0.057 mm. 
(.3136 • .3142") (.0008 - .0022") 

Regrinding Is carried out by means of a milling 
cutter, guided by a stem Inserted in valve guide. 
After milling, In order to obtain a perfect match. 
it Is necessary to grind the valve In Its seat w ith 
emery paste . Should va lve seats be so deterio­
rated that normal milling will not be sufficient. 
replacement of same will then be required . 

INSPECTION OF VALVES 

Check valves condition and existing lash be­
tween stem and guide (f or clearance refer to 
coupl ing data chart and Fig . 20). To regrind 
valves. insert valve stem in self·centering chuck 
of Universal Grinder (see Fig . 22) and adjust 
chuck swivel table so that valve will have an 
angle of inclination as follows: 

o 
- exhaust valve: 45° 25' + 15' 

>9., 7.98 0 
1.912 1.985 .. " .... 

14.064 .. ,4.075 

~~3o'15' .... y".,~~~ 
4'.0 

Fig. 21 

35 

35.11 
31-0 

" 



'" 

- Inlet valve: 
o 

60" 25 ' + 15' 

After grinding check thickness of valve head at 
max. dia. not less than O.S mm. (.0315"), 
Shou ld surface at stem end show any defor­
mation, regrind same on grinding wheel. 
Whenever regrinding valve seats, It is advisable 
to check that valve springs are compressed bet­
ween 37 mm. and 38 mm. £1.456-1.496"). Adjust 
by adopting suitable washers at bottom collar, 
between spring and cylinder head. 

INSPECTION OF ' VAlVE SPRINGS 

Check that valve springs are not cracked and 
have not lost their elasticity. 

V7·700 ce. (see fig. 23) 

Spring. compressed at 37 mm. (1.456"), must 
o 

show a load of Kg. 33 + 2 (72 Ibsl (closed 

valve position). 

Spring, compressed at 28 mm. (1.024"), must 
o 

show a load of Kg. 60 + 2 (132 lbs) (open 

valve pos ition). 

V7·750 cc . (see fig. 24) 

External spring: 

Spring, compressed at 36 mm. {1.417"1. must 
show a load of Kg. 29,5 ± 3% (65 lbs ± 3%) 
(closed valve position). 

20 

Kg 33 (' 

Kg60,V 
} 48.000 

I (' 

2t 
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Fig. 23 

Spring, compressed at 27 mm. Cl.063" ). must 
show a load of Kg . 45.5 ± 3.5% (100 lbs ± 3.5%) 
(open valve position). 

Internal spring: 

Spring. compressed at 31 mm. (1.220"). must 
show a load of Kg 16.7 ± 3% (37 lbs ± 3%) 
(closed valve position) . 
Spring compressed at 22 mm. (0.866"). must 
show a load of Kg. 27.4 ± 4% (60 lbs ± 4% ) 
(open valve position). 
Springs flexibility can be checked by suitable 
apparatus. As to load and deformation data refer 
to fig. 23 and 24. 

ASSEMBLING OF CYLINDER HEADS 
ON CYLINDERS 

Assembling of cylinder heads on cyl inders Is car­
ried out as follows: 

- reposition a new gasket between cyli nder 
and cylinder head. making sure that lubrica­
tion openings in gasket match with lubrication 
holes in cylinder and cylinder head. · 

- secure the head assembly to the six bolts In 
crankcase. 

- fit rocker arms support. 

- position washer on cylinder bolts. 

- screw down nuts on long and short bolts. In 
crossed sequence, without tightening . Using 
a torque wrench rated at K!J / m. 3.800 (27.48 
ft.lb) gradually tighten long and short bolt 
nuts accordingly to sequence shown in 
Fig. 25 (1-2·3-4·5·6). 
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Fig. 24 

N.B.: In order to avoid deformation of cylinder 
heads during assembling, above instruc­
tions must be strictly followed. 

When positioned. fit on support the rocker 
arms c/wadjusting screw, spring and washer. 
After having lined them all up, by means of a 

punch insert spindle and secure it to support 
by bolt and washer. 

- fit a new gasket between cylinder head and 
rocker box cover. 

- fit rocker box cover and screw it to cylinder 
head In crossed sequence. 

- connect cyl inder head lubricating pipe. 

- insert inlet tube reducing bush on cylinder 
head. 

- fit air Inlet tube seal. 

- fit air inlet tube complete with carburetor. 

- fit distributor cap. 

- connect sparks cable. 

Repeat same assembling operations for second 
cylinder head . 

• 

Fig. 2S 
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CYLINDERS • PISTONS • PISTON RINGS V7 700 cc . 

CYUNDERS WEAR CHECK 

Measurement of internal diameter of cylinders 
must be taken at three different heights, both In 
transversal and longitudinal directions. 
Dial gauge must previously be set to zero on ring 
gauge (see Fig. 26) and measurement chart (see 
Fig. 27). 

Should searings Qvalization or any wear exceed­
ing 0.10 mm. (.003(-1") be noticed In chrome lin­
ing (see top porti c .• of cylinders). cylinders must 
then be replaced. 

SELECTION OF CYLINDERS DIAMETER 

Class "A" Class "8" eles!! "e" 

80.000 mm. 80.006 mm. 80.012 mm. 
(3.14963") (3.14987") 13.1 5010·'} 

80.006 mm. 80.012 rnm. 80.018 mm. 
(3.14987") (3.ISOIO") (3.15034") 

N.B.: Cylinders must always be matched with 
pistons of same class. 

80.000+80.018 

ltMisul"u. 

Fig. 27 
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Fig. 26 

79.600+79.650 



PISTONS 

When overhauling, decarbonize piston crowns 
and ring slots. Then check cylinder-piston clear­
ance (see Fig . 28). 
If clearance exceeds measurement stated by 
chart. then replace cylinders and pistons. 
For engine balancing. both pistons must be of 
same weight. Maximum permissible weight dif­
ference is 1.5 grammes (23 grains) (see Fig . 29). 
As to sizes refer to chart on Fig. 3t. 
Selection measurements shown in chart below 
must be taken at 18.5 mm. £.7283 " ) from piston 
bottom edge. In orthogonal sense with respect 
to piston pin axis (see Fig . 30). Ovalization shall 
have to be 0.055+0.065 mm. (.0021 +.0025") 
less than selection size. 

2.52 
254 

.6 ". ". 

Fig. 28 

2.02 
2.04 

4.02 
4.04 

2.490 
2.4 78 

1 .92~ 
1.970 

0.3+0.45 

noo; ..1..0.25.0.40 

1'[:::1::::::1 
0.25+0.40 

3.990 
3.978 

Fig. 31 

Fig. 29 

Fig. 30 

/ 

.; St'lezionatur 

18.5 

?'1-~70 
79.952 
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SELECTION OF PISTON DIAMETER 

CIIISS "A" CllISs "8" I Clllss "c" 

79.952 mm. 79.958 mm, 79.964 mm. 
(3.14774"] (3.14798"] (3.14821"1 

79.958 mm. 79.964 mm . 79.970 mm. 
(3.14798") (3.14821"') (3.14845") 

N.B.: Pistons must always be matched wIth cy­
linders of same class. 

PISTON RINGS AND OIL SCRAPERS 

When fittIng rings over piston pay attentIon to 
the position of end gap which must be placed out 
of line with each other. 
Check clearance between ri ngs and slots on pi­
ston (see Fig. 32). Such clearance must be 
within measurements shown in paragraph • Pi­
ston rings and scrapers·piston slots height clear-
ance - . -
Before fitting rI ngs over piston. It Is indispensa­
ble to Insert them In cyli nder and check clear­
ance at ends (see Fig. 33) to be as shown In pa­
ragraph _ Piston rings and oil scrapers gap. 

PISTON RINGS AND SCRAPERS · 

PISTON SLOTS HEIGHT CLEARANCE 

Vertical clearances: 

lsl Piston ring 
0.030 - 0.062 mm. (.001 - .0024--) 

2nd Piston ring 
0.030 - 0.062 mm. (.001 - .002''') 

3rd Oil scraper 
0.030 - 0.062 mm. (.001 - .002' ") 

.th 011 scraper 
0.030·0.062 mm. (.001 - .0024"J 

PISTON RINGS AND OIL SCRAPER 

GAP 

24 

Between pIston rIng gap: 
0.30-0 .45 mm. (.012- .018") 

Fig. 32 

Between all scraper gap: 
0.25 - 0.40 mm. {.01O - .016--1 

FiniNG OF PISTON PINS 

Before fitting pins , pistons should be heated at 
about 60 ·C (140 OF) in order to cause a slight 
dilatation of the hole, thus easing Introduction of 
pin. To fit pin use tool No. 26907100 (see 17 on 
Fig. 14). 

Negative allowance between piston pin and hole 
in piston: 0.001 mm. (.00004--). 

Fig. 3J 



CYLINDERS PISTONS · PISTON RINGS V7 750 CC. 
(see fig. 27/ 1 and 31/ 1) 

Class .. A .. 

83.000 mm. 
(3.2677") 

83.006 mm. 
(3. 2679" ) 

Class .. B . 
83 .006 mm. 

(3.2679 " ) 
83.012 mm. 

(3.2681") 

N.B. - Cy linders must always be matched with pistons of same class . 

83.000 +83.018 

Ja Misuraz. 

Fig. 21/ 1 

PISTONS 

Class .. C .. 

83 .0 12 mm. 
(3 .2681") 

83 .018 mm . 
(3.2683 ") 

Selection measurements shown in the chart must be taken at 3S mm. (1.38" ) from the piston 
bottom edge, in an orthogonal sense to the piston pin axis (see fig. 31 / t). 

Class .. A .. 

82.958 rnm. 
(3 .2260") 

82 .964 mm. 
(3 .2262") 

SELECTION OF PISTON DIAMETER 

Class .. B " 
82 .964 mm. 

(3.2262" ) 
82.970 mm. 

(3.2264") 

N.B . . Pistons must always be matched with cylinders of same class. 

2 2<2 4 

0' 22.006 

FIg. J I/ I 

Class .. C .. 

82.970 mm. 
(3.2264") 

82.976 rnm. 
(3.2266") 
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CON·ROOS CRANKSHAFT MAIN BEARING , Flywh eel s ide 

MAIN BEARING , Ti ming side 

CON·RODS, 

When overhauling con-rods. check the following : 

conditions of small end bushings and clear­
ance between same and piston pins. 

which diameter crankshaft pin shall have to be 
reground . Refer to charts· Thickness of bIg end 
bearIngs. and • Diameter of crankshaft pln-. 

weight of both con-rods . 25.020 
25.041 

parallelism of the two axis . 

- big end bearings . 

Big end bearings are of thin wall type, In antlfric­
tion alloy, and do not allow for any adjustment. 
Therefore If scoring. excessive wear or seizing 
are detected . positive replacement must take 
place. When replacIng bearings. crankshaft pin 
must be reconditioned . Before regrinding crank­
shaft pin. measure diameter of same at major 
wear point (see Fig. 44) In order to select class 
of ol s replacement bearing and consequently to Fig. 34 

THICKNESS OF BIG END BEARINGS 

Oversize 
Orlelnal 

Thic ness 0.254 mm. 0.508 mm. 0.762 mm. 
I.OIO"} (.020") (.030" ) 

1.534 • 1.543 mm . 1.861 - 1.670 mm. 1.788 - l .n7 mm. 1.915 - 1.924 mm. 
(.06039 •. 06074") 1.06539 •. 065748" ) ( .07 - .07074 '·) (.01539 - .0757"") 

DIAMETER OF CR ANKSHAFT PIN 

Undenlze 
Original 
OJ.meler 0.254 mm. 0.508 mm. 0.762 mm. 

(.010") 1.020") (.0l0") 

44.013 • ".033 mm. 43.759 - "3.779 mm. 43.505 • 43.525 mm. 43.25 1 • 43.271 mm. 
11.7328 • 1.7336") (1.7228 • 1.7236") (1.1128 • 1.7136") (1.7028 . 1.7036") 

1.016 mm. 
(.040") 

2.ot2 - 2.051 mm. 
1.08OJ9 • . 0807"") 

1.016 mm. 
1.().4()") 

"2.997 _ 43.017 mm. 
11.6928 - 1.6936") 



SMALL END BUSHING 

Bushing is pressed in con-rod and its Internal 
su rface must not show any seizing mark, deep 
scoring or excessive wear. If so, it must be re­
placed. Deteriorated bushing must be removed 
from con-rod by means of suitable round punch. 
After new bushing is pressed-in, the same must 
be drilled in correspondence with holes existing 
In con-rod (see Fig . 34) . Inside of bushing must 
then be reamed to bring diameter to sizes shown 
In following chart (see Fig . 35). 

I/O of buahlng 
aher presalng--In 

and reaming 
Piston pin 

dla. 

22.020 - 22.041 mm. 22.001 - 22.006 mm. 
(.8669 - .867a") 1.8662 • .866J") 

. 
Pln·bushlng 
clearance 

0.014 • 0 .040 mm. 
(.0005 - .0015") 

CHECKING WEIGHT FOR ENGINE BALANCING 

Con-rods,complete with small end bushings, nuts, 
bolts and lock plates, must be of same weight. 

Fig. 35 

Fig. 36 

o 
Weight of complete con-rod as above: 560 + 10 

grams (11b 3 3/ 4 025). 

Maximum permissible difference: 3 grams (46 
grains) (see Fig . 36). 

Fig. 31 
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CHECKING PARALLELISM OF END AXIS 

Before fitting con·rods, check their. squaring _, 
meaning that the two axis of big and small end 
holes must be parallel to each other. Possible 
deformations can be eliminated operating on rod 
with forked lever {see Fig . 371. 
Maximum permissible offset to the two axis, 
measured at 200 mm. (7 .874 '·) Is 0.03 mm. 
(.00118") . 

FlnING·Up CON· RODS ON CRANKSHAFT 

When fitti ng up con·rods on crakshaft, pay atten· 
tion that lubrication ducts In con·rod big ends 
are set as follows (see A on Fig . 38) : 

Upward. for L/ H cylinder con·rod 

Downward, for R/ H cylinder con·rod 

N.B. : Viewing engine from clutch side. number 
marked on con·rod big end must match 
with number marked on cap. Both num· 
bers must be on same side (see Fig. 381 . 

Bearlng·crankshaft pin clearance Is 0.011 . 0.061 
mm. (.000433· .0024") (see Fig . 39). 

Fig. 38 
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Fig. 39 

Con·rod-crankshaft side clearance must be 0.3 
0.5 mm. (.0118·.0196" ) (see Fig. (0) . 

Fit con·rods on crankshaft and tighten nuts by 
means of torque wrench at 3.500 Kg/ m. (25.31 
ft.lbs.) (See Fig . 41). Fig . 42 shows dismantled 
conrad assembly. As to measurements, refer to 
Fig . 43. 

Fig. 40 
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Fig. 41 

Fig. 43 

25.000 
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22.020 
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22.001 
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CRANKSHAR 

Crankshaft of steel construction, on two special 
main bearln9s, with suitably counterweighted 
crank. 

Check crank-pin and main shafts . If slight seil­
ing marks are detected. they can be eliminated 
using .... ery fine carboruOldum. but should surfaces 
show deep scorings or remarkable o .... alization. 
the regrinding must take place and ol s bearings 
or bushings be adopted. Main bearings under­
size range is the following : 0.2 mm. [.00787") -
0.4 mm. [.0 1574") - 0.6 mm. (,02362") - 0.8 mm. 
(.03149" ]. 

Soare main bearings are always meant to be clw 
flange . Crankpin bearings undersize range is the 
following : 0.254 mm. (.010") - 0.508 mm. [0.020") 
- 0.762 mm. (.030" ) - 1.016 mm. ( .040" ) . 

As pre .... iously said, before regrinding crank-pin 
and main shafts carefully measure them at major 
wear point (see Fig . 44-45·46·47) In order to de­
cide new diameter taking into account undersize 
ranges and necessary clearances . 

Clearances are the following : 

" 

Mainshaft·bearing. timing side: 0.025 - 0.057 
mm. [,00098 - .00224 ") 

Fig. 44 

Fig. 4S 



- Mainshaft-bearlng, flywheel side: 0.030 · 0.068 
mm. (.00118 - .0027") 

- Crankpln-bearlng: 0.011·0.061 mm. (.0004· 
.0024") 

Static balancing of crankshaft is obtained by ap­
plying a weight of Kg. 1.586+ .015 on crankpln 
(3.1 / 2 Ibs.). 

When regrinding, restore shoulder relief radiu­
ses, which are 1.5 mm. (.059") for crankpln and 
3 mm. (.118") for malnshaft, flywheel side. 

DIAMETER OF MAINSHAFT, FLYWHEEL SIDE 

Undersize 
Original 
diameter 0.2 mm. OA mm. 0.6 mm. 

( .D0787" , (.0157 .... ) (.02362") 

53.970 mm. 53.770 mm. 53.570 mm. 53.370 mm. 
12.1248" ) (2.1169") (2.1090", (2.1013" ) 

53.931 mm. I 53.751 mm. 53.551 mm. 53.351 mm. 
12.1233") (2.1162"J (2.10J3") (2.10Q.4" , 

. 

DIAMETER OF MAINSHAFT, TIMING SIDE 

I Undersize 
Original 
diameter 0.2 mm. 0." mm. 0.8 mm. 

(.D0787") (.0157 .. ··) (.02362") 

37.975 mm. 37.n5 mm. 37.575 mm. 37.375 mm. 
(1A9S1 ") (1 .4872") (1A793 '" (1A7IS") 

37.959 mm. 37.759 mm. 37.559 mm. 37.359 mm. 
(1A944"J (1.4866" ] (1.4787"1 (1 ."707"') 

I/ O OF MAIN BEARING, FLYWHEEL SIDE 

Undersize 
Original 
drameter 0.2 mm. 0." mm. 0.6 mm. 

Coo787', (.0157 .... ] (.CI2362 '") 

54.000 mm. 53.800 mm. 53.600 mm. 53..coo mm. 
(2.1260") (2.1171 ") (2.1102" ) (2.102 .... ) 

54.019 mm. 53.819 mm. 53.819 mm. 53.4'9 mm. 
(2.1267"') (2.1188"') (2.1 t09") (2.1031 "' ) 

I/ O OF MAIN BEA RING, TIMIN G SIDE 

UndersIze 
Original 
diameter 0.2 mm. 0.4 mm. 0.8 mm. 

(.00787" (.0157." ) (.02362") 

38.000 mm. 37.800 mm. 37.800 mm. 37 .• DO mm. 
(1.496' '') (1.4883" ) (1.48OJ"J (1 .4125", 

38.016 mm. 37.816 mm. 37.818 mm. 37."'6 mm. 
(1 ."967"J (1.4889"J (1.4809") (1.473'"') 

0.8 mm. 
(.031"9") 

53.170 mm. 
(2.093" , 

53.151 mm. 
(2.0926" ) 

0.8 mm. 
(.031"9") 

37.115 mm. 
(1..636") 

37.159 mm. 
(1.4629" ] 

0.8 mm. 
(.031"9 '" 

53.200 mm. 
(2.0945") 

53.219 mm. 
(2.0952") 

0.8 mm. 
(.031.9") 

37.200 mm. 
(1.56-46" 

37.216 mm. 
('.5652" ) 

" 



FLYWHEEL SIDE FLANGE COMPLETE 
WITH MAIN BEARING 

Check that surf'aces contacting crankcase are 
smooth and do not show deep scoring. also 
check that main bearing size is as stated in chart 
• I/ O of r.la in be<lring, flywheel side -. Make sure 
that lubrication dUGt!) in flange match with those 
In crankcase and assemble using tool. No. 
12912000 (see 12 on Fig. 48). This tool will allow 
an easy fitting over seal ring (inserted in flange) 
on crankshaft, without damaging Internal edge 
of seat ring. 

SEAL RING FOR FLYWHEEl SIDE FLANGE 

When overhauling, check that seal ring is pro­
perly Inserted in flange housing and that internal 
surface of ring contacting crankshaft is not da­
maged or crumbled. If so, replace seat ring. 

TIMING SIDE FLANGE COMPLETE 

Check that surfaces contacting crankcase are 
smooth and do not show deep scorings. Also 
check that main bearing size Is as stated In chart 
• I/ O of main bearing, timing side _. 

TIMING COVER 

Check that surface contacti n9 crankcase is 
smooth without deep scorings. Fitting cover c/ w 
seat ring on crankcase, use tool No. 12908300 
(see 22 on Fig. 49) . This tool will allow an easy 
fit over seal ring on crankshaft, without damaging 
Internal edge of seat ring . 

TIMING COVER SEAL RING 

When overhauling, check that seal ring is pro­
perly inserted in cover housing and that internal 
surface of ring contacting crankshaft Is not da­
maged or crumbled . If so replace seal ring. 

J2 

Fig. 46 

CRANKCASE 

light alloy casting, suitably ribbed. Crankcase 
includes: 

- Main shaft journals. 

- Tappet guides. 

- Cylinders housings. 

- Gearbox coupling flange. 

Fig 49 



- Timing cover coupling flange. 

- External bosses. flanges and various hous-
ings klr accessories fitting. 

INSPECTION AND OVERHAUL OF CRANKCASE 

Check that contact surfaces between crankcase. 
main bearing flanges. tappet gUides. gearbox 
coupling flange and timing cover flange are unim­
paired without any scoring. 

WEAR CHECK OF TAPPET GUIDES 
IN CRANKCASE 

Check correct clearance (see chart • Coupling 
data of tappets and guides In crankcase. in 
• timing data oj. If necessary. seats must be 
reamed [see Fig . 50) using reamer of 1st or 
2nd oversize as shown in chart. Oversize tappets 
are also available. Fig. 50 
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SUMMING UP OF DATA PERTAI NING TO CRANK MECHANISM PARTS 

(Manufacturing measures) 

Cylinder barrel dla.: 

Piston diameters: 

- at piston top 
- below top ring 
- below 2nd ring 
- at recess below oil scrapers 

V7 700 CC . 

- 5 mm. (.196" ) below top all scraper recess 
- selection dla. at 18.5 mm. (.72S") 

over piston bottom edge 
- at piston bottom 
- piston pin housing dia. 

Piston pin dia. 

Main shaft dia .. flywheel side 

Main shaft dia., timing side 

110 of main bearings c/w flange: 

- flywheel side 
- tlming side 

Undersize range of main bearings 
available (see chart on page 311 

80.000·80.018 mm. (3.1496· 3.1503") 

79.600 • 79.650 mm. (3 .1338 - 3.135S"] 

79.700 - 79.750 mm. (3.1378 - 3.1397") 

79.000 - 79.100 mm. (3.1102 - 3.1141") 
79.100 - 79.150 mm. (3 .1149 - 3.1161") 
79 .922 - 79 .940 mm. (3 .1465 - 3.1472") 

79.952 - 79.970 mm. (3.1477 - 3.1484" ) 
79.922 - 79.940 mm. (3.1465 - 3.1472") 
22.000 - 22.006 mm. (.8661 - .8663") 

22.001 - 22.006 mm. (.86614 - .86634") 

53 .970 . 53 .951 mm. (2.1248· 2.1240") 

37.975·37.959 mm. (1.4951. 1.4944") 

54.000 • 54.019 mm. (2 .1260 - 2.1268") 

38.000 - 38.016 mm. (1.4961· 1.4967") 

as spare parts: 0.2 mm. (.00787") 0.4. mm. [.01574") . 0.6 mm. (.02362") • 0.8 mm. l.03149") 

Crankpin dla. 44.013 . 44.033 mm. (1 .7328 - 1.7336") 

Dia. of con·rod big end bearing housing 47.130·47.142 mm. (1.9016· 1.8559") 

Original thickness of con-rod bearings 1.534 · 1.543 mm. (.06039 - .06070") 

Overs ize range of big end bearings 
(see chart on page 26) 0.254 mm. (.010") ·0.508 mm. (.020") . 0.762 mm. (0 .030") - 1.016 mm. (.040") 

li D of small end bushing (after press ing In) : 22 .020 . 22 .041 mm. (.8669 - .8677') 



SUMMING UP OF DATA PERTAINING TO CRANK MECHANISM PARTS 

(Manufacturing measures) 

V7 750 ce. 

Cylinder barrel dla.: 

- at piston top 
- below top ring 
- below 2nd ring 
- at recess below oil scrapers 
- 5 mm. (.196") below top oil scraper recess 
- selection dia. at 18.5 mm. (.728") 

over piston bottom edge 
- at piston bottom 
- piston pin housing dla. 

Piston pin dia. 

Main shaft dia., flywheel side 

Main shaft dia., tIming sIde 

I/ O of main bearings c/w flange : 

- fl ywheel side 
- timing side 

Undersize range of main bearings 
available (see chart on page 31) 

80.000·80.018 mm. (3 .1 496 - 3.1503") 

82.600 - 82.650 mm. (3.2520 - 3.2538") 
82.700 - 82 .750 mm. (3.2558 - 3.2578") 
82.000 - 82 .100 mm. (3.2283 - 3.2322") 
82 .100 . 82 .1 50 mm. (3.2322 - 3.2342" J 

82.928 - 82 .946 mm. (3.2648 - 3.265S") 

82 .958 - 82.976 mm. (3.2660 - 3.2667") 

82 .928 - 82.946 mm. (3 .2648 - 3.2665") 
22.000 - 22.006 mm. ( .8661 · .8663") 

22.001 - 22 .006 mrn. (.86614· .86634") 

53 .970 - 53.951 mm. (2 .1248 - 2.1240") 

31.975 - 31.959 mm. (1.4951 - 1.4944") 

54 .000 - 54.019 mm. (2 .1 260 - 2.1268") 

38.000 - 38.016 mm. (1.4961 - 1.4967") 

as spare parts : 0.2 mm. (.00787"') - 0.4 mm. (.01574 ") - 0.6 mm. (.02362") - 0.8 mm. (.03149" ) 

Crankpln dia. 44 .013 - 44.033 mm. (1 .7328 - 1.7336") 

Dla. of con-rod big end bearing housing 47 .130 - 47 .142 mm. [1.9016 - 1.8559") 

Original thickness of con-rod bearings 1.534 - 1.543 mm. (.06039 - .06070") 

Oversize range of big end bearings 
(see chart on page 26) 0.254 mm. LOIO"} - 0.508 mm. (.020") - 0.762 mm. ( .030") -1 .016 mm. (.040") 

I/ O of small end bushing (after pressing In) : 22.020 - 22.041 mm. (.8669 - .8677") 
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TIMING DATA 

Timing data (rocker clearance for valve timing 
0.5 mm. (.0196") are the following [see Fig. 51) : 

INLET: 
- opens 24D before T.O.C. 

T.O.C, ,. 
INLET 

". 

- croses 58° after B.D.C. INLET 

EXHAUST CLOSING 

- opens 58° before B.D.C. 
- closes 2;20 after T.D.C. 

Normal rocker clearance. In COLD eng ine: 
- 0.10 mm. (.0039") to Inlet 
- 0.20 mm. ('007S") to exhaust 

CAMSHAFT 
Camshaft Is of steel construction (see Fig. 52), 
located in crankcase and supported at ends in 
suitable housings directly In crankcase. Cam­
shaft is gear driven by crankshaft. Valves are 

8.D.C. 

FIg. 51 

.operated through tappets, push rods and rockers. 
Suitable tappet guides machined directly In 
crankcase. 

DIAMETER OF CAMSHAFT JOURNALS AND THEIR HOUSING IN CRANKCASE 

TIming slda 

Flywheel side 
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camllhaft Joomsls 
dis. 

46.975 - 47.000 mm. 
(1 .8494 - 1.8504") 

31.975 - 32.000 mm. 
( 1.2588 • 1.2598") 

47.000 
46.975 

housing In crankcase 
dl •. 

.H.D2S • 47.064 mm. 
{1.SS1 1 - 1.8S29"} 

32.025 - 32.064 mm. 
(1.2607· 1.2623") 

-

Fig. S2 

fitting 
clearance 

0.D25 - 0.089 mm. 
(.0009 •. 0035") 

0.025 - 0.089 mm. 
(.0009 •. 0035") 

32.000 
31.975 



CHECKS 

Surfaces of cams and camshaft Journals must be 
very smooth and In perfect condition. Should 
they show any scoring or sIzing marks. it Is advi­
sable to replace camshaft. Nevertheless if Imper­
fections are slight. eliminate them using very 
fine carborundum. Fitting clearances between 
journals and housings In crankcase are shown 
on above chart. 

TAPPETS 

To check tappets and thei r gUides In crankcase, 
re fer to Fig . 53 and chart here below. Always 
check that surface of tappet contacting cam Is 
perfectly smooth. Eliminate possible slight wear 
marks or roughness with fine carborundum. 
Check that tappets guides have no scoring. As­
sembling data and overslzes are shown In chart 
below. 

Fig. 53 

nooo 
-"2"1,,.9,,7-,9,-,--_-, 
- 22.000 

22.021 

.. 
:; .. .. . . .. 

COUPLING DATA OF TAPPETS AND GUIDES IN CRANKCASE 

I/O of guides 

Original 22.021 ' 22.000 mm. 
(.8669 - .866 n 

Oversln 0.Q5 mm 22.G71 ' 22.050 mm. 
(.0019) (.8688 • .8680"1 

0.10 mm. 22.'2' ,22.100 mm. 
(,0039) (.8708 - .8700") 

PUSH RODS 

Push rods must not show any deformation, and 
contact surfaces at ends must be without seizing 

0 / 0 01 t-wetl flm", 
clearance 

22.000 ' 21..1119 mm. o - 0J)42 mm. 
(.&661 • .9QA6") (0 ' .00'6" , -

22.Q50 • 22.029 mm. o • 0.042 mm. 
(.8680 - ..8872'1 (0 • .00'6") 

22.100 • 22.079 mm. o • 0.042 mm. 
(.8700 • .8692") (0 •. 00'6") 

marks or roughness, otherwise they must be 
replaced . 

Fig. 53/ 1 
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ROCKERS 

When overhauling, check clearance between 
rocker arms and spindles (see Fig. 53/ 1 and 
chart belowl . If necessary. replace the more 

worn out part. or even both of them. Besides 
clearance also check that contact surfaces are 
without scoring or seizing marks, otherwise re­
place part . 

COUPLING DATA OF ROCKER ARMS AND SPINDLES 

I/ O of rocker .rm ooshlng Diameter of Fitting clearance (after presalng--In . nd mechlnlng) rocke r arm aplndla 

15.032 • 15.059 mm. 14.983 • 14.994 mm. 0.038 - 0.076 mm. 
(.5918 • .5929") ( .5899 - .5903") (.0015 • . 0029 '"' 

; 

Contact surfaces must be mirror polished. 

TAPPET CLEARANCE ADJUSTMENT 

Great care must be taken when adjusting tappet 
clearance, in order to avoid alterations to timing 
diagram. Excessive c learance will cause noisy 
valve operation, while absence of clearance will 
prevent complete valves closing , thus damaging 
same and their seats . Adjustment Is made as 
shown on Fig . 54 , operating as follows : 

- w ith COLO ENGINE, undo nut (Al and screw 
in or out screw (Bl , bearing in mind that cor­
rect clearances are 0.1 mm. (.0039'") to inlet 
valve and 0.2 mm. (.007S'"l to exhaust valve. 
Check clearance with a feeler gauge as shown 
on Fig. 54. 

VALVE TIMING 

For a start, give to tappets a provisional clearan­
ce of 0.5 mm. ( .0195") . Rotate flywheel until mark 

Fig . 54 
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on same matches with mark on crankcase on 
cylinder No. 2 side [L/ H viewing engine from 
clutch side) . In absence of mark. refer to center 
of Jut on crankcase flange (see A on Fig . 55) . 
Piston is now at T.D.C., both valves are closed 
and cylinder Is at compression st roke end. 

Apply to flywheel a degree plate, so that zero 
points to arrow on flywheel (see A on Fig. 55 ) 
and rotate flywheel of 122" in engine rotation 
direction (see A on Fig. 55). Exhaust valve of cy­
linder No 2 (l/ Hl Is now beginning to open. 

Fig. 5S 



Fit distribution gear on crankshaft and using a 
screwdriver rotate camshaft anticlockwise until 
rocker arm touches exhaust lIalve In cylinder 
head No.2 (L/ H) . Now fit cam wheel an cam­
shaft. locating the best pos ition to make slots 
in wheel to match with slots in camshaft, thus 
making it possible to Insert dowel wIthout mov­
ing the crankshaft nor the camshaft. 

At the end of the above operation mark the two 
teeth of cam wheel. the tooth of distribution gear 
engaging same and also mark the slot in cam 
wheel in which the dowel is inserted (see A and 
B on Fig . 57) . Now, checking opening and closing 
of inlet and exhaust lIallles by suitable degree 
plate, timing data should be as shown In diagram 
on Fi g. 51. 

Still on COLD ENGINE make the final adjustment 
of tappet clearance. Correct clearance Is 0.1 0 
mm. (.0039") to inlet and 0.20 rnm. (.0078") to 
exhaust. 

Fig . 56 shows details of tappets, rocker arms, 
springs, collars, semicones and lIallles. 

N.B.: When carrying out rep lacement of distri­
bution gear and cam wheel without remov­
ing engine from frame and consequent 
lIalve timing is needed, a suitable special 
tool has been devised for the purpose. 
Th is enables to transfer exactly the re­
ference marks from old wheel and gear 
onto the new ones. Use it as follows : 

remolle gear and wheel to be replaced. 

insert dowel of tool No. 12913800 (see 25 on 
Fig . 58) in marked cam wheel slot (the same 
in which camshaft dowel was previously lo­
cated) . 

undo bolt (Al of above tool and rotate tool 
arm (Bl until notch at end of same gets in 
between the two marked teeth . Then screw 
down bolt (A). 

- remove tool from wheel to be replaced and 
apply it to new wheel. Insert tool dowel In 
each of the five slots until notch at arm 's end 
(B) will comprise perfectly two teeth of the 
new wheel. Now mark with paint the two 
teeth comprised in arm notch and the slot in 
which the tool dowel is inserted. 

I 
I 

~ 

l 

• 

.. I .,. 

" 

II j 
Fig. 56 '; 

To mark the equivalent tooth of the new distri­
bution gear. Just count exact number of teeth 
from keyway. 

After marking teeth and dowel slot on new cam 

Fig. 57 

39 



wheel set. fit gear on crankshaft and wheel on 

camshaft, inserting dowel in marked slot. 

At the end of above operations. rotate crank· 

2 

Fig. 58 

" 

shah using special wrench No. 12912900 (see 
20 on Fig. 57) and check if marked tooth on 
distribution geEl{ engages the two marked teeth 
of cam wheel. 

~.---
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SUMMING UP OF DATA PERTAINING TO TIMING PARTS 
(Manufacturing measures) 

I/ O of camshaft housings in crankcase 
- timing side 
- flywheel side 

Diameter of camshaft journals 
- timing side 

- flywheel side 

Diameter of tappet guides 

0 / 0 of original tappet 

V7 700 CC. 

Tappet oversize range (see chart on page 37) 

I/ O of rocker arms 

Diameter of rocker arms spindles 

I/ O of Inlet and exhaust valve guide housings 

0 / 0 of inlet and exhaust valve guides (original) 
(spares) 

I/ O of Inlet and exhaust 
valve guides (after pressing-in) 

Dla. of inlet valve stem 
Dla. of exhaust valve stem 

Dla. of Inlet valve head 
Dla. of exhaust valve head 

47 .025·47.064 mm. (1.851 '· 1.8529") 
32.025·32.064 mm. (.1.2607. 1.2623") 

46 .975·47.000 mm. (1.8494 · 1.8504") 
31.975· 32.000 mm. (1 .2588 - 1.2598") 

22 .021 - 22 .000 mm. (.8669 - .8661") 

22 .000 - 21.979 mm. (.8661 - .9046") 

0.05 - 0.10 mm. (.0019 - .0039") 

15.032 - 15.059 mm. (.5918 - .5929") 

14.983 • 14.994 mm. (.5899 • .5903") 

14.000· 14.018 mm. (.5512 - .5519") 

14.064 - 14.075 mm. (.5537 • . 5541") 
14.107 . 14.ttS mm. ( .55541 · .55545··) 

8 .000 - 8 .022 mm. (.3149 • .3158" ) 

7.972· 7.987 mm. (.3138 

7.965 - 7.980 mm. (.3136 

.3144") 

.3142") 

38.4 ·38.6 mm. {1 .5118· 1.5197"] 

34.4 - 34.6 mm. (1.3543· 1.3622") 

" 



SUMMING UP OF DATA PER TAINING TO TIMING PARTS 
(manufacturing measures) 

110 of camshaft housings In crankcase 

- timing side 
- flywheel side 

Diameter of camshaft Journals 
- timing side 

Diameter of tappet guides 

0 / 0 of original tappet 

V7 750 CC. 

Tappet oversize range (see chart on page 37) 

// 0 of rocker arms 

Diameter of rocker arms spindles 

I/ O of inlet and exhaust valve guide housings 

0 10 of In let and exhaust valve guides (original) 
(spares) 

I/ O of inlet and exhaust 
valve guides (after pressing·ln) 

Ola. of Inlet valve stem 
Dia. of exhaust valve stem 

Dla. of Inlet valve head 
Dla. of exhaust valve head 
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47 .025·47.064 mm . (1 .851' · 1.8529") 

32.025 • 32.064 mm. (.1 .2607· 1.2623") 

46.975·47.000 mm. (1 .8494· 1.8504") 

31.915 - 32.000 mm. (1.2588· 1.2598") 

22.021 . 22.000 mm. (.8669 • .8661 "J 

22 .000 . 21.979 mrn . (.8661 • .9046" ) 

0.05 • 0.10 mm. {.oot9 - ,0039"} 

15.032 • 15.059 mm. (.5918 • .5929") 

14 .983 • 14.994 mm. (.5899 . .5903") 

14.000 • 14.018 mm. ( .5512 • .5519") 

14.064 · 14.075 mm. (.5537 .5541 ") 

14.107 . 14.118 mm. (.55541 .55545") 

8 .000 · 8 .022 mm. (.3149 • . 3158") 

7.972 . 7.987 mm . (.3138 .3144") 
7.965 • 7.980 mm . (.3136 .3142" ) 

40.8 • 41 .0 mm. (1.60S 1.615") 

35.8 . 36 .0 mm. (1 .409 1.417" ) 



ENGINE LUBRICATION 

DESCRIPTION 

Oil sump also acts as oil tank and contains 3 
liters (3·1 / 4 Quarts) of Shell Multigrade 20/ 40 
motor oil. Pressure type lubrication, suction and 
delivery by gear pump and recovery by gravity. 
Pump is gear driven by crankshaft (see Fig . 59). 
Oil is pumped directly from sump, cleaned by 
a wire gauze and delivered through suitable ducts 
in crankcase . 

Oil pressure gauge, to indIcate insufficient pres­
sure, and oil relief valve, both on delivery circuit. 

Oil is sent through main bearings to camshaft 
housings, crankshaft, and from here. through 
suitable ducts. lubricates con-rod big end bear­
ings. 
011 then comes out from sides of big end bear­
ings and owing to centrifugal force Is spread all 
over engine parts. Cylinder heads lubrication is 
obtained through suitable piping. Engine lubri­
cation system consists of the folloWing parts : 
Oil pump - oil cleaner - oil piping with relief val­
ve - piping to breather - recovery pipe from 
breather · 011 breather - oil pressure gauge. 

Fig. 59 

Oil PUMP 

Parallel gear type. located at left bottom of 
crankcase (see 0 on Fig . 15) and including driv­
ing gear directly coupled to gear on crankshaft. 

INSPECTION AND CHECKS 

If irregularities imputable to oil pump arise, 
check the folloWing : 

- gear width. to be 15.983 -15.994 mm. (.6293· 
.6297" ) . 
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11.983+119'l4 

~-
26.000+26.033 

, ~ 
12.000 ... 12.018 

\ - I-f-
---- '",,''''' 

22.005+22.0 
- - -- -- , , .... , 35 

- - +--
----- , 

1~ nnn+12.01 8 , 

15.983!l5.994 
16.0oo;:J 6.0 2 7 

25.980';'25.993 3S.840+36.00 

Fig . 60 

- housing depth in pump body, to be 16.000 -
16.027 mm. L6299 - .6309") . See Fig. 60. 

Should actual measures be djfferent from above, 
parts must then be positively replaced. 

Another Important check is about the % of 
gears, which must be 25.993·25.980 mm. {1.0233 
- 1.0227"). while I/ O of housings in pump body 
must be 26.000 - 26.033 mm. (1 .0236 - 1.0249") . 
See Fig. 60. 

Clearance between pump gear shafts 11 .994 -
11.983 mm. (.4722 - .4717") and supports in pump j 

body 12.000 - 12.018 mm. (.4724 - .4731 " ) must 
be 0.006 - 0.035 mm. (.00023 - .00137") (see 
Fig. 61). 

OIL CLEANER 

Wire gauze type, located at center bottom of 
crankcase (see B on Fig. 15). and directly con­
nected to oil pump. 

When overhauling. cleaner must be entirely 
stripped down. washed with pure gasoline and 
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blown with compressed air. Make sure gauze is 
not damaged and. If necessary. replace It. Oil 
cleaner (see Fig. 62) consists of: 

- wire gauze 

- cleaner body 

Fig. 61 



2 

securi ng screws and washers 

bottom plate. 

OIL PIPING 

Clean thoroughly with pure gasoline and blow 
with compressed air. 

OIL PRESSURE RELIEF VALVE 

located on oil pipe (see C on Fig . 15) . it is rated 
to allow in ci rcuit a delivery pressure of 2.5·3.0 
kgs/ sq.in .cm. (35.6-42.7 Ibs/ sq.in.l. In the 700 
cc . engine, and of 4± 0,2 kgs/ sq .cm. (54·60 
Ibs/sq.in.) in the 750 cc. engine. If pressure 
exceeds prescribed rating, valve opens thus re­
storing requi red pressure. It Is strongly recom· 
mended not to tamper with this device which 
has been set at the Factory. 

OIL BREATHER (see Fig. 63) 

It consists of a box with a diaphragm retained 
against the breather pipe from a previously rated 
spring , Breather tube. oil return tube and vent 
tube are connected to breather box by means of 
rubber sleeves and bands. Purpose of all 
breather is to discharge excess pressure and it 
comes Into action whenever relief valve opens 
to restOre requi red oil preSSure. 

Oil PRESSURE GAUGE 

Electrically connected to warning light on control 

Fig . 62 

Fig. 63 

panel. indicates insufficient oil pressure in lu· 
brication system. 

When red warning light is shown (while run­
ning1. it means that oil pressure is below requi­
red rating. 

Fig. 64 
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ENGINE ASSEMBLING 

After inspections. checks and replacements. 
clean all parts with pure gasoline and assemble 
engine as follows : 

- secure t iming side flange c/w main bearing 
by means of bolts and lock plates. After tight­
en ing bolts . bend lock plates ends aga inst 
bolt panes . 

Insert crankshaft In timing side flange c/w 
main bearing and fit oller crankshaft the fly· 
wheel side flange c/ w main bearing. securing 
the same to crankcase by means of bolts and 
lock plates . After tightening bolts , bend lock 
plates against bolt panes . 

- insert camshaft in Its housing in crankcase 
and then bolt down the camshaft support 
flange to crankcase. 

- fit over crankshaft the con-rods c/ w big end 
bearings, con-rods caps, and secure them to 
crankshaft by means of bolts , lock plates and 
nuts. Remember to bend lock plates against 
nut panes. Refer to chapter • CON-RODS. 
on page 28, paragraph • Fitting up con-rods 
on crankshaft •. 

- secure oi l pump to crankcase, by means of 
screws. 

- connect oil cleaner (with gasket) to all pump 
by means of the two screws. 

connect all pipe (see A on Fig. 15) complete 
with relief valve and gaskets to crankcase. 
by means of bolts and lock plates. After tight­
ening bolts, bend lock plates against bolt 
panes. 

secure oil sump to crankcase, after position­
ing new gasket and fitting oil drain plug. 
Tighten bolts In crossed sequence. 

fit pistons. c/ w rings, on con-rods. To insert 
piston pin in piston and in con-rod small end 
bushing, use Tool No. 26907800 (see 17 on 
Fig. 14). Bear In mind that piston must be 
previously heated. Fit piston pin circlips. 

Insert tappets In their housings in crankcase. 

- position new gaskets between crankcase and 
cylinder. 
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- fit cylinders over long bolts. When fitting cy­
linders over pistons remember to lubricate 
piston crown and cylinder llning In order to 
obtain an easier fitment. 

insert new gaskets between cyli nders and 
cyli nder heads. 

- fit cylinder heads c/w valves. 

- seCUre rocker arm supports to cylinder heads 
by means of nuts and bolts . See paragraph 
• Assembling of cylinder heads on cylinders. 
on page 19. Make sure that sealing rings on 
bolts are In perfect condition. 

- Insert push rods in tappets. 

- fit rocker arms, springs and washers on sup-
ports, Inserting then spindles . Secure spindles 
to supports by means of bolts and washers. 

- fit cylinder head all pipe and gaskets. by 
means of bolts . 

- fit flywheel over crankshaft and, after having 
positioned tool No. 12911801 (see 16 on Fig . 
9) on gear box fixing bolts . secure same by 
bolts and lock plates. Use torque wrench and 
refer to paragraph. Crankshaft. on page 30 
Remember to bend lock plates against bolt 
panes. 

- fit woodruff key and distribution gear on 
crankshaft. timing side. 

- fit key on all pump gear driving shaft and 
then position driving gear. securing same 
with washer and nut. 

- lit cam wheel, making sure that marked slot 
matches with dowel on camshaft and that the 
two marked teeth on cam wheel engage the 
marked tooth on distribution gear. To check 
this. use special tool No. 12912900 (see 20 on 
Fig. 57) . To tighten nut securing cam wheel 
to camshaft use ring wrench and tool No. 
12911801 (see 16 on Fig . 9). 

- secure timing cover to crankcase, inserting 
new gasket. and using tool No. 12908300 (see 
22 on Fig . 49) for an easy litting of seal ring 
on crankshaft. Tighten the screws in crossed 
sequence, securing timing cover to crank­
case. 



- fit ger.erator pulley. after positioning key on 
crankshaft, and tighten nut with ring wrench 
and special flywheel holding toot No. 12g11801 
(see 16 on Fig . 9). 

- adjust tappet clearance (see paragraph. Tap­
pet clearance adjustment . on page 38) . 

- fit new gaskets between cylinder heads and 
rocker bOl( covers. 

- secure rocker box covers to cylinder heads 
by means of socket head screws. to be tight­
ened in crossed sequence. 

- fit spark plugs. 

- connect oil pressure gauge cable. 

- secure generator support bracket to crank-
case. 

- fjt generator securing bands. pins and cotter 
pins . 

- position the generator. without tightening 
compretely band screw. 

- fit generator belt over crankshaft pulley and 
generator pulley . Adjust belt tension (see pa­
ragraph • Adjustment of generator belt ten­
sion . ) and tighten completely the generator 
band securing screw. 

- secure distributor support to crankcase (in­
sert new gasket) by means of screws and 
washers. 

- insert distributor. mating its driving pinion 
with gear on camshaft. 

- adjust contact breaker gap. check ignition 
timing (see paragraph • Ignition timing. on 
page 106) and then screw down bolt securing 
distributor to support. 

- pour 3 li ters (3-1 / 4 quarts) of Shell Super 
motor oil 100 In crankcase sump and fit filler 
cap c/ w dipstIck. 

For assembling of clutch unit and starter ring 
gear to flywheel. see paragraph. Clutch assem­
bling operation. on page 56. 
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ENGINE 

Engine is gravity fed by gasol ine (98/100 NO 
Research Method) . Gasoline coming from tank. 
through feed cocks {Al, enters fuel lines (el 

FEEDING 

conveying same to four-way adapter anrl from 
here to carburetor filters (B) . See Fig. 65. 

Fig. 65 

FUEL TANK 

Capacity 20 liters (5.28 US g15.1 of which about 
4 liters (1 US 91.) in reserve compartment . Fuel 
tank Is cr<ldle mounted on frame . over engine 
group, secured to frame by bolts and rubber buf­
fers . Fuel filler cap on top of tank . Cap ' is pierced 
and periodical checks should be made that orifl· 
ce is not cloggd. because this could . seriously 
upset carburation. Two fuel cocks with filters 
are located below tank . One of the two cocks Is 
for reserve gasoline only and will only be opened 
when the other cock will not supply any more 
gasoline. Remember to operate once in a while 
reserve cock to be sure of its efficiency. Fuel 
cocks are open when levers are tumed to R/ H 
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side (A). They are closed when levers are tur­
ned to L/ H side (B) . See Fig. 66 . 

A 

Fig. 66 



AIR CLEANERS ON CARBURETORS 

Paper cleaner element In perforated steel casing 
and plastic rims . Cleaner provides an efficient 
cleaning of air fed to carburetors. Cleaner 
element is situated in steel plate box secured to 
frame . Box is connected to carburetors through 
rubber sleeve (see Fig. 67) . Air cleaner assembly 
consists of the following parts (see di Fig. 68) : 

1. Air cleaner box. 

2. Air cleaner element. 

3. Box cover. 

4. Washers and screws securing cover to box. 

5. Rubber connectlng sleeve. 

EVERY 15.000 Kms (9.000 miles) 

It Is best to change air cleaner element since 
paper filtering capacity could be greatly reduced . 
If using the machine In particularly dusty envi ron· 
ments. th is replacement must be carried out mo­
re often. 

• 

Fig. 68 

Ag. 87 

CARBURETORS· 700 cc MODEL 

Two DELL'OATO carburetors. 55) 29 05 type 
(A/ H viewing engine from clutch) and SSI 29 0 

• 

.. 
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type (L/ H). Throttle Is controlled by twist grip 
and air choke by hand lever. Both controls are 
located on A/ H side of handlebar. 

STANDARD CARBURETOR SETTlNGS 

Choke tube dia. 29 mm. (1 .14" ) 

Throttle slide 80 

Atomizer 26S 

Main jet 120 

Pilot jet SS 

Needle M14, third notch from top. 

Floater 14 gr. 

Idling screw open 1 - 1-1/ 2 turns (see A on 
Fig . 69): 

IDLING SPEED ADJUSTMENT 

This adjustment must always be made on a hot 
engine. 
Proceed as follows : 

1. Ensure both adjusting screws are open about 
1 - 1/ 2 turns. 

2. Open twist grip throttle to about 1/ 4 and start 
engine. 

3, Adjust throttle cables (by means of adjuster 
and nut on mixing chamber cap) to a posi­
tion that both cylinders are firing even and 
with the same exhaust pressure. 

4. Release twist grip and adjust throttle valves 
using adjusters (8) on top of carburetors to 
desired idling speed, at a position where both 
cylinders are firing evenly . 

s. Adjust the Idle screw (Al to obtain the best 
mixture, After this adjustment , If necessary. 
readjust throttle valves using adjusters (8) to 
obtain desired engine speed. If it is neces­
sary to close the idle screws (Al completely . 
this means that pilot jets are too small and 
others having a larger orifice should be fitted . 
If It Is necessary to open the idle screws mo­
re than 1 - 1/ 2 turns. this means that pilot 
jets are too large and others with a smaller 
orifice should be fttted_ 
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Fig. 69 

6. At the end of above operation recheck to en­
sure that both throttle valves are synchro­
nized and open at the same time. Remember 
to lock In position cable adjusters and throttle 
valve stop bolts . 

TOP SPEED ADJUSTMENT 

AND MAIN JET SELECTION 

Adjustment is made changing to a larger size 
main Jet If mixture Is too weak and to a smaller 
size Jet if mixture Is too rich. To determine the 
correct size of main jet proceed as follows : 

1. If on opening the throttle the engine is slow 
In picking up speed and the machine does not 
go faster or decelerates and shows a tenden­
cy to backfire, and on opening the air lever 
there Is some improvement. then the mixture 
Is too poor due to a too small main jet In 
such case increase the jet size which will 
give the best performance. 



a T' 
- air adjusting screw and spring (71 , pilot jet 

1---~ (8) . 

~>---18 

;A -bowl plug (9) . float chamber securing bolt 
3----~ - (10). washers (l1) , float chamber (12). main 

19~ jet (13). Jet holder (14) c/ w atomizer and 3to-
21 mlzer nozzle . 

- carburetor body (15) and cable tensioning as-
4---~ 3 @--20 

I sembly (16). 

6 A 17 - float chamber cover c/w tickler (17), adapter 

U 
~ plug (18), adapter (19). filter (20) and plug 

11 

FIg. 70 

tlIl--23 
~24 

2. If on opening the throttle a duller exhaust tone 
Is noticed and the engine ejects black smoke. 
also if on slightly opening the air lever this 

condition accentuates . then the mixture Is too 
rich and a smaller jet should be titted . 

STRIPPING OF CARBURETOR (See fig. 70) 

Remove the following : 

- mixing chamber cap (1) after removal of 
clip (2) . 

- mixing chamber cover (3), throttle slide 
spring (4) , throttle slide (5) c j w taper needle 
(6) . and choke (6/ 1) . 

washers (211 . 

- float chamber bottom plug (22), floater (23) 
c j w needle (24). 

After the carburetor has been strlp'ped down 
clean all parts with pure gasoline'and dry off with 
compressed air jets and clean carburetor ducts. 
It Is also advisable , when overhauling , to inspect 
and clean aU fuel filters and lines from tank to 
carburetor. 

CARBURETORS · 750 cc MODEL 

The 750 cc model is fitted with 2 dual control 
Dell 'Orto carburetors type VHB 29 CD on the 
right and VHB 29 CS on the left. 
Both controls are on the right handlebar : one 
is the air lever for easy starting. and the other 
Is the throttle twist grip control. 
Every 10.000 kms. (6000 miles) the carburetor 
bowl should be cleaned out thoroughly and all 
carburetor ducts blown through with compressed 
air. Air should also be used to clean the "jets 
as the use of wires or needles may alter the size 
of the jet and so upset carburation. 

STANDARD CARBURETOR SEmNG (Fig. 71) 

Choke 29 mm. 
Throttle slide 60 
Atomizer 265 
Main Jet 145 
Pilot jet 45 

Needle SV5 (second notch from top) 

AIr control 

atomizer 80 

" 



ADJUSTING THE CARBURATION 

Th is adjustment must be made on a warm en· 
glne with the inlet and exhaust tappets at cor· 
rect distance. 
Proceed as tallows: 

1. Ensure that the air control in its fully closed 
position has about 4 mm. (.016") end play. 
If the cable is too stretched. engine vibration 
may cause the valves to open and a resulting 
irregular carburation . 

2. Check synchronization of both gas valves 
with the filter box and the inlet sleeve di­
sconnected. Turn the throttle grip keeping at 
the same time your fingers on the carburetor 
slides to feel if both valves open by the same 
amount and simultaneously. Should one val­
ve open before the other. this can be cor­
rected by setting screw A Fig. 71 in the posi­
tion where by turning the throttle both valves 
open simultaneously. 

3. Adjust the idlIng speed by acting on screw 
C in Fig . 71 . Screwing this In reduces the 
fuel flow and viceversa increases it. To ad­
just. tighten and then turn screw out 1 1/ 2 
turns for the l / H carburetor and 1 3/ 4 to 2 
turns for the R/ H carburetor. 
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With the engine running at about 1000-1200 
r.p.m., disconnect one of the plug leads and 
turn screw C [Fig. 71) of the opposite carbu­
retor in or out to the posItion which w ill give 
the best idling speed I.e. when the revs are 
slightly increasing. 

The same operation should be repeated on 
the opposite carburetor. This wilt gIve cor­
rect idling speed and prevent popping and 
spit backs. 

Engine revolutions: Due to the characteri­
stics of this engine, the idling adjustment 
should never be made with the engine running 
at less than 800-900 r .p.m. 
A good idling speed is obtained as follows: 

4. DIsconnect the R/ H cylinder plug lead and 
after starting the engine, ensure that the en· 
gine stops atter firing 4 or 5 times . If it dies 
out sooner or later, it is necessary to adjust 
idling screw B Fig . 71 setting it at the point 
where the engine will stop after it has fired 
4 or 5 times. 
The same operation should be repeated on 
the right hand cylinder. with the left hand 
plug lead disconnected. If the R/ H cylinder 
is normal. the engine should stop after fIring 
4-5 times . If not. screw B Fig . 71 should be 
adjusted to the position where It does so. 
Finally, the left cylinder plug lead should be 
re-connected. 

Fig. 72 



STRIPPING OF CARBURETOR 
{See Fig. 72} 

Remove: 

- Mixture chamber cover (1) complete with 
cable adjusting nut and spring (2), after loo­
sening screws (3) . 

- Throttle slide (4) with taper needle (5). 

- Throttle slide stop screw and sprIng (6). 

Plug and washer (7) . 

- Bowl (8). 

- Pilot jet (9). 

- Accelerator pump (10) with main Jet (11) 
and atomizer (13). 

- Atomizer ( 13). 

- Float (14) with securing pin (151. 

- Needle (16) . 

- pilot ai r screw (17) with spring. 

- Adaptor screw (18) with washer . 

- Adaptor (19). 

- Adaptor filter (20) . 

- Ai r control plug (21) with screw and nut. 

- Plug securing screw (22). 

- Spring (23) with air control plug (24). 

SERVICING OF CARBURETOR 

Keep carburetor in perfect condition 
obtain best working efficiency. 

Thorough cleaning 

In order to 

Period ically strip down carburetor and carefully 
clean all parts with pure gasoline. Dry off with 
compressed air and blow th rough all ducts and 
holes. Assemble carburetor ensuring perfect. fit­
ting of every part. 

Good upkeeping 

After stripping down, check very carefully the 
condition of all parts and particularly the fol­
lowing: 

Throttle slide: check perfect sliding in mixing 
chamber and In case of excessive wear replace 
It. 

Taper needle 

Check if wear marks appear on tapered surface 
or In notches and if necessary replace it. 

Atomizer _ 

Check periodically the condition of gauged part 
entered by taper needle. It Is best to have this 
check made at a DEll'DRTO service station. In 
case of wear replace part with ORIGINAL of sa­
me size. 

N.B.: Bear in mind that correct fuel consumption 
is directly related to good condition of 
taper needle and atomizer. 

Main jet 
-

Ensure that jet orifice Is never tampered with In 
order to alter setting and not cleaned with a wire 
either, unless of much smaller sIze and tender 
material. Th is for avoiding involuntary widening 
of orifice which would In turn increase consump­
tion and upset carburation. In case otwear re­
place main jet with ORIGINAL part' of same ~sJze. 

Pilot jet 

The same rules as above are valid also for pilot 
jet. 

Constant level float chamber 

Good operation of this carburetor part Is essen­
tial for a correct carburatlon. Check periodically 
the following parts: 

A . Float needle 
Ensure that tapered section of needle Is In 
perfect condition . In case of seizing marks 
or wear replace it. 

e Float need le seat 
Check tha.t seat contacting needle is not' 
deteriorated or damaged . If so, replace it. 

C Float 
Ensure that float Is not made heavier by pos­
sible gasoline infiltration and that float 
needle is perfectly secured. 

Fuel filter 

Check this filter often, clean it with pure gasoline 
and dry It off by compressed air. 
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ENGINE BRAKE TEST 

After overhauling, engine must be suitably run-In 
and bed tested for output . 

POSITIONING OF ENGINE ON TEST BED 

Position engine on test tied and connect exhaust 
pipes, fuel Hnes and electric cables. Couple fly­
wheel to hydraulic brake shaft and proceed to 
test. 

TESTING RULES AND METHODS 

After starting engine, check carefully the follow­
ing: 

- if there Is any all leaking from gasket or gao 
saline from Jines. 
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- if oil circulation takes place regularly and If 
pressure is 2.5-3 Kg/ sq.cm. (35-42 Ibs/sq.lns.) 
as prescribed. 

- Should any Irregularity appear, stop engine 
and eliminate the cause before proceeding 
any further . During Initial period of test. engi­
ne lacks elasticity and shows a remarkable 
resistance to rotation, mainly due to the fric­
tion of parts which need 8 long run before 
settling. Th is Is particularly experienced with 
engines which have had replaced pistons , 
main bearings and conrad bearings and have 
had main Journals and crankpln reground. It 
will be necessary therefore. to give to the 
engine the following running-In cycle. 

total running-In period 4 hours, 5 minutes of 
which at top speed (6000 RPM). 

After running-in , If no Irregularity arises, engine 
is ready to record output and to be assembled 
to gearbox. 



CLUTCH 

Twin driven plates, dry type (see Fig . 73) . Clutch 
unit consists of the following parts : 

- No. 8 springs. peripherically located Inside 
flywheel In suitable housings. 

- externally toothed pressure plate with hous· 
ing for pressure cap. 

- driven plate . c/ w facing . 
- externally toothed intermediate plate. 
- driven plate, c/ w facing. 
Clutch unit Is located Inside flywheel , retained 
by starter ring gear which is secured to the fly­
wheel by means of 8 bolts and spring washers . 
Ring gear Is driven by starter motor. 

Fig. 73 

REMOVAL OF CLUTCH ASSEMBLY 

Remove gearbox group from engine. undo the 8 
bolts securing starter ring gear to flywheel and 
extract driven plate. intermediate plate , driven 
plate , pressure cap. pressure plate and springs. 

CHECKING CLUTCH SPRINGS 
(see fig . 74 and 74/ 0 

Check efficiency of springs. 

V7 700 cc. (fig . 74) 

Spring. compressed at 20 mm (.7874" ) must 

21 

9 

Fig. 74/ 1 

27.970 
20 28,000 

+ 0 + 0 
show a load of kg . 16 0 (35.27 Ibs. ) . 

-1 % -10% 
Spring. compressed at 17 mm (.6692"j must 

+ 0 + 0 
show a load of kg . 24 0

0 
(52.9 lbs. O. I . 

-1 1'0 -lVo 

V7 750 cc. (fig. 74/ 0 

Spring. compressed at 20 mm (.7874") must 
+ 0 + 0 

show a load of kg . 21 + 25% (46.3 Ibs. + 25%) ' 

Spring. compressed at 17 mm (,6692") must 
show a load of kg , 28 .7±29.7 (64.6 Ibs.±66.8 
Ib.l . 

27. 970 +28.000 

Fig. 74 
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CHECKING PRESSURE PLATE 

Check that pressure plate does not show any 
cracking on , ~e two sectors engaging pressure 
cap and that surface contacting driven plate Is 
perfectly flat , otherwise noisy clutch operation 
will ensue. Also check condition of teeth enga­
ging Inside of flywheel. 

CHECKING DRIVEN PLATES 

Tota! thickness of ~ach new.plate, including fac­
ing.;ls 8 mm. (.3149") . Replace plate when such 
thickness reaches 7.5 mm. (.2953"). 

'. 
C~ECKING INTERMEDIATE PLATE 
il' . 
'Gheck that surfaces contacting driven plates are .... - - - , 
po/fe?tly,~ flat, ~therw~se noisy clutch operation 
\'\illl =.bnsue. Also check condition of engaging 
fe~th insid~ ~.f -flywheel. -. 
CHECKING STARTING RING GEAR 

Check that surface contacting driven plate Is per­
fectly flat otherwise noisy clutch operation will 
ensue. Also check that teeth engaged by starter 
motor pinion is not deteriorated or cracked . If ne· 
cessary replace ring gear. 

CLUTCH ASSEMBLY OPERATIONS 

Flywheel is secured to crankshaft by means of 
bolts and lock plates (3.5 Kg/ m. torque-25 ft / lbs. 
see Fig . 9) . Outside flywheel there Is an arrow 
which, besides Indicating T.D.C., is also a refe­
rence mark for fitting clutch pressure plate. Cor­
rect assembling of clutch unit is made as follows : 

- insert the 8 springs in their housings in fly-
wheel and locate pressure plate In flywheel 
ensuring that punched tooth of pressure , pia· 
te fits flywheel In correspondence with arrow 
marked on same. 

- fit tool No. 12906500 (see 21 on Fig, 8) on 
crankshaft, screwln9 it down enough to allow 
the correct positioning of far side driven pla­
te . intermediate plate, near side driven plate 
and starter ring gear and then tightening 
down bolts securing ring gear to flywheel. To 

,. 

prevent rotation of flywheel while tightening 
above bolts, fit special tool No. 12911801 (see 
16 on Fig . 8) .oJ gearbox fixing bolts. 

CLUTCH CONTROL 

Clutch control consists of: 

- clutch control lever on L/ H side of han· 
dlebar 

- clutch cable (from control lever to lever on 
gearbox) 

- clutch operating lever on gearbox 

- clutch outer body and circllp 

- cage complete with balls in gearbox 

- clutch Inner body In gearbox 

- clutch pressure rod and pressure cap 

CHECKING CLUTCH CONTROL 

Check that clutch cable Is unimpaired, without 
broken wires . If necessary replace it. 

CHECKING CLUTCH OPERATING LEVER ON 

GEARBOX 

Check that lever dowel is In perfect condition . 

OUTER BODY 

Check surface contacted by lever dowel. If im­
pression Is very deep, replace body. 

CAGE C/ W BALLS 

Check that balls are in perfect condition, other­
wise replace them. 

INNER BODY 

Check surface engaged by cage balls. If dama­
ged, replace part. 

PRESSURE ROD 

Check that rod Is not damaged or deformed, 
otherwise replace it. 



PRESSURE ROO CAP 

Check that it is not very damaged or worn out, 
otherwise replace it. 

OUTER BODY SEAL RING 

Check that seal ring has not lost elasticity and 
that is not crumbled , otherwise replace It . 

CLUTCH ADJUSTMENT 

Check that clutch lever on L/ H side of handlebar 
has the correct free movement of about 4 mm, 
(1 / 8" ) between lever and static body of same. 
If play Is more or less than that. adjustment is 
needed. Slacken thumb screw (B) and obtain 
correct distance screwing In or out adjuster (A). 
Adjustment can also be made slackening nut 
(0) and acting on adjuster (el bolted on the 
battery support plate (see Fig . 75). 
After adjusting, remember to lubricate cable 
terminals , operatIng lever a few times In order 
to allow lubricant to get Inside cable sheathing. Fig. 75 



GEAR BOX (see Fig . 76·77) 

Separate case bolted on crankcase, constant 
mesh gear, frontal engagement. 

Engine · gearbox ratio 

Internal gear ratios : 

- low gear 

- Second gear 

- Third gear 

- Top gear 

GEAR BOX DESCRIPTION 

1 :1.373 (16-22) 

1: 1.933 (15-29) 

'" .263 (19-24 J 

1 :0 .954 (22-21) 

1 :0.754 (24-18) 

~ah;shatt. drjven by driving gear on clutch 
sh.aft ... drives lays haft. Malnshaft is provided 
wifh four ' fixed gears. lays haft Is provided with 
four frontal engagement gears, two sliding sle­
eves and speedometer drive gear, and it is se· 
cured outSide gear box cover by lock ring and 
tab washer. Gearshift Is directl y operated by 
rocker pedal on the Rj H side of machine. 

Operating the rocker pedal. this will control the 
selector shaft whose toothed sector will engage 
gear on Inner selector body. The latter. comple· 
te with springs, pawls and plungers. operates 
in selector drum cavities and on camplate. thus 
controlling selector drum. On selector drum 
there are five holes. (low gear - Idle - 2nd gear-
3rd gear· Top gearJ . Depending on the gear 
engaged at the ·moment. a pawl. pressed by a 
spring, will be positioned. In one of the five 
holes. Th is pawl is drilled through and it Is In­
corporated in gearbox drain plug. also working 
as a gearbox breather . 

Selector drum. by means of slots in same. con­
trols gear selector forks which in turn operate 
sliding sleeves frontally engaging the selected 
gear. Gearbox is also provided with a neutral 
indicator unit electrically connected to control 
panel. When inserting Ignitfon key (pos. 21. 

Fig. 76 

should any gear be engaged. orange warning 
light will not show. Remember not 10 start en­
gine if warning light is not on. 

GEAR BOX CONTROL (see Fig. 78) 

Gearshift is controlled by rocker pedal located 
on R/ H side of machine. Pushing front bar of 

o 
Fig. 17 



pedal will shift to a higher gear , while pushing 
back btlr wi ll sh i ft to a lower one, Idle running 
is between low gear and 2nd gear. To select 
idle gear shift back to low gear and then push 
front bar half way down. 

GEAR BOX STRIPPING 

Before begining to strip down the gearbox, drain 
oil contained therein by unscrewing drain plug 
(see Fig . 75). 
Remove the fol lowing: 

clutch operating lever 

rocker pedal 

- speedometer cable 

- lays haft lock ring by means of special 
wrench No. 12905400 (see 5 on Fig . 79), 
after having disengaged tab washer by 
means of tool No. ~07100 (see 18 on Fig . 
79) . 

layshaft spacer 

speedo drive gear 

- selector cover. c/ w shaft and sector, spring 
and offset adjuSting screw, by unscrewing 
cover screws. 

- gear box cover, after removal of the 10 
screws securing same to gear box. 

- cl utch outer body, clutch cage and pressure 
rod. 

From inside gearbox remove now the following: 

- clutch inner body circlip and inner body 

oil pick·up plate. 

breather plug, spring and pawl acting on 
selector drum. 

fIg . 78 

FIg. 79 

fIg. 80 
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- gear control cam plate . 

- selector inner body. c/ w plungers. pawls and 
springs (see Fig. 80 ) . 

-- selector drum rod. extracting then selector 
drum after disengaging fork ends. 

fork shaft . removing then forks f rom layshaft . 

layshaft c/ w gears and sliding sleeves. 

Remove now the following parts from layshaft : 

- adjusting washer 

- low gear 

circl ip 

2nd speed gear. 

- 4th speed gear f loating bush. 

- 4th speed gear 

-- thrust washer 

-- 3rd speed gear 

-- malnshaft . thrust washers and intermediate 
washer. top gear side. 

-- clutch shaft c/ w cu sh drive. 

r:1g. 81 
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Fig. 82 

Remove from clutch shaft (see note below) the 
following parts : 

-- the two cush drive plate semicotlars. 

-- cush drive plate . 

Fig. 83 



cush dr ive spr ing. 

sliding muff. 

- clutch shaft to mainshaft driving gear . 

Note: To remove the above parts from clutch 
shaft It is necessary to position the shaft 
on a pressing machine and after having 
fitted tool No. 12905900 (see 23 on Fi9 . 
78) press down enough to remove the 
two semicollars from shaft groove. 

Further parts to be removed are: 

- neutral indicator unit (see A on Fig . 81) . 

- Filler plug and drain plug (B and A on Fig. 
78) . 

Seal in gear box. for clutch shaft. 

- Seal. In box cover, for lays haft. 

GEAR BOX 

Remove from gearbox the following parts: 

Ball bear ing for layshaft. using pu ller No. 
12913700 (see 8 on Fig . 84). 

Roller bearing for mainshaft, using puller No. 
12913100 (see 9 on Fig . 80). 

Ball bearing for clutch shaft. by means of 
round punch. 

GEAR BOX COVER 

Remove: 

Ball bearings for mainshaft and c lutch shaft. 
using puller No. 12907000 (see 10 on Fig. 
85·86) . 

- Ba ll bear ing for layshaft, by means of round 
punch. 

Fig. 85 

Fig . 86 
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Check and ove rhaul of the gear­

box unit parts 

GEAR BOX AND COVER 

- gear box must not show any cracks . 

- surfaces coupled to crankcase and cover 
must not be scored or damaged. 

- threads of bosses must not be stripped. 

SEAL RINGS 

Check that seal rings have not lost their flexi­
bility and are not burred. If necessary replace 
them. 

BALL AND ROLLER BEARINGS 

bearings must be in perfect condition and 
must not have an excessive slack. 

rolling surfaces must be even and smooth. 

balls and rollers must be unimpaired and 
smooth all over. 

Should any imperfection be detected . bearings 
must be replaced (see paragraph • Bearings. 
on page 83). 

MAINSHAFT 

- gear teeth must not show excessive wear. 

contact surfaces of gear teeth must be very 
smooth. without chippings or cracks. 

LAVSHAFT 

Layshaft must not show any pit or chipping 
anywhere and surfaces contacting bushings 
must be perfectly smooth. 

FiniNG CLEARANCE BETWEEN GEAR BU· 
SHINGS AND LAVSHAFT 

- 1/ 0 of 1st - 2nd - 3rd speed gear bushing: 
27.040·27.061 mm. (1.0646 - 1.0655") 
0 / 0 of layshaft bushing support for the 1st. 

2nd. and 3rd speeds: 26.987 -+- 27.000 mm. 
(1 .0624 -+- 1.0630") 

bushing - lays haft fitting clearance: 
0.040 - 0.074 mm. (.0016 - .0029") 

- I/ O of top gear floating bushing: 
20.007 - 20.028 mm. (.7877 - .7885") 
0 / 0 of lays haft floating bush support for the 
high speed gear: 19.987 -+- 20.000 mm. 
(.7868 -+- .7874") 

bushing - lays haft and fitting clearance : 
0.007-0.04 1 mm. (.0003- .0016") 

LA VSHAFT GEARS 

Gears must not show any imperfection or exces­
sive wear on teeth or front engaging dogs. 
Contact surfaces of teeth must be perfectly 
smooth. without any imperfection . When bu­
shings fitted in above gears are too worn out. 
they must be replaced . 
After preSSing in. the new bushings must be 
rebored to the sizes shown in following para­
graph. 

FiniNG CLEARANCE BETWEEN BUSHINGS 
AND GEARS ON LAVSHAFT 

0 / 0 of 1st - 2nd - 3rd speed gear bushings: 
31.060-31.099 mm. (1.2228-1.2243") 

I/ O of 1st · 2nd· 3rd speed gears : 
31.000·31.025 mm. (1.2205·1 .2214") 

gear bushings negative allowance: 
0.035 - 0.099 mm. (.0014· .0039") 

- % of 4th gear floating bush: 
22 .960·22.939 mm. (.9039 - .9031 "J 

- I/ O of 4th speed gear: 
23.021 - 23.000 m. (.9063· .9055") 

4th speed gear - floating bushing fitting ctea­
ranee: 
0.040 - 0.082 mm. (.0016 - .0032") 



SLIDING MUFFS 

Sliding surfaces must be positively smooth and 
frontal engagement teeth must not show any 
chipping or mark. 

CLUTCH SHAFT 

It must not show any imperfection or excessive 
wear . otherwise replace it. 

CLUTCH SHAFT SEAL RING 

Check it has not lost flexibility and it is not bur· 
red . If necessary replace it. 

INNER BODY 

Teeth must not show any deterioration or exces­
sive wear. contact surfaces of teeth must be 
positively smooth. without chippings or marks. 
If necessary replace it. 

CUSH DRIVE PLATE RETAINER 

Check that it is 'not cracked. and if necessary 
replace. 

CUSH SPRING PLATE 

It does not requIre any particular check, except 
for the Internal grooves which must be very 
smooth. 

CUSH DRIVE SPRING 

Check that It is perfectly efficient. 

V7 700 cc . 

Spring compressed at 35 mm. (1.378") must 
show a load of Kg . 109 (240 Ibs.) . 

V7 750 CC. 

Spring compressed at 37 mm. (1.456") must 
show a load of Kg , 190 (418.9 Ibs .J . 

If any deformation or yielding is noticed. spring 
must be replaced. 

SLIDING SLEEVES 

Check that internal splines are perfectly smooth 
and that wear of engaging surface is not exces­
sive. 

IDLE GEAR 

Idle gear must not show any imperfection or 
excessive wear. Contact surfaces of teeth and 
inner splines must be smooth. without chipping 
or marks. 

GEAR SELECTOR DRU M 

Check : 

- drum grooves. Side faces of same must be 
perfectly smooth. 

camplate and cavities engaged by selector 
inner body. Wear must not be excessive. 

the drilled - through selector pawl and its 
spring. Check spring has nol lost elasticity 
and it is not deformed. Pawl head must not 
be damaged and ensure that through. hole 
is not clogged up. 

teeth of selector inner body. Wear must not 
be excessive. 

elasticity of plunger springs. Wear of plun. 
gers and pawls must not be excessive . 

PRESELECTOR SHAFT WITH SECTOR GEAR 

Check that teeth of sector gear does not show 
excessive wear and that contact surface of 
teeth is very smooth. without chipping or marks. 
Also check that splines fo r fitting operating Ie· 
ver are very smooth. 

PRESElECTOR SHAFT RETURN SPRING 

Check that spring has not los 1 elasticity and it 
is not cracked . If necessary replace It . 

GEARSHIFT OPERATING LEVER 

Check that interna l splines are perfectly smooth 
and that thread for securing screw is not strip. 
ped. If necessary replace part . 

GEAR SELECTOR FORKS AND FORK SHAFTS 

Check that forks controlling sliding sleeves ha· 
ve working surfaces positively smooth and not 
worn oul to the extent of having lost their hard­
ness. 
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ASSEMBLING OF GEARBOX 

To a~semble the gearbox unit , operate in rever· 
se sequence than for stripping down, that is to 
say as follows : 

press in bearings. Pressing layshaft bearing 
in box remember to Insert bottom plate to 
lubricate 4th speed floating bush. 

- fit on box, clutch shaft seal ring . 

- Fit mainshaft , bearing in mind to insert thrust 
washer, Intermediate washer and the other 
thrust washer between roller bearing and 
shaft at 4th speed gear side. 

- lay on bearing the 4th speed gear c/ w float· 
ing bush and the thrust washer and then 
insert layshaft c/w gears {except 1st speed 
gear } Inside thrust washer. 4th speed gear 

• and finally inside bearing box. 

oi$' fit clutch shaft c/ w Idle gear, sliding muff, 
cush drive spring cush spring plate and se· 
micollars. When housing clutch shaft In gear­
box. to avoid to damage seal ring use tool 
No. 12910700 (14 on Fig . 83). 

- fit selector forks over the two sliding sleeves 
In lays haft. 

- tjt selector drum. 

- locate fork ends in selector drum grooves, 

- fit fork shaft into fork eyes and fit camplate 
on fork plate . 

- rotate selector drum to allow selector pawl 
to enter 4th gear position hole and sliding 
sleeve to be engaged in 2nd speed gear. 

- fit selector inner body c/ w springs. plungers 
and pawls, as shown on Fig , 76/ 1. 

- fit 1st speed gear on layshaft_ 

- fit adjusting washer. 

- fit oil pick·up plate in its housing in gear-
box. >.. 

~ .• ,t~· 

- insert neutral indicator unit, ensuring positl­
_';.ye-contact between gear box and cover. 

- fit gearbox cover, tightening screws In cross-
ed sequence. 

- fit speedo driving gear on layshaft. 

- fit spacer on layshaft . 

- fit tab washer. 
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- fit lock ring, using tool No. 12907100 (see 
18 on Fig . 76) and special wrench No. 
12905400 (see 5 on Fig . 76). Then bend down 
tab in lock ring slot. 

- fit in selector cover the following parts: pre­
selector shaft with sector gear, return spring 
and offset adjusting screw c/ w washer and 
nut. 

fit selector cover assy, insertin'g new gasket 
and making sure that sector gear Is enga­
ged on selector inner body. Tighten short 
and long screws in crossed sequence. 

fit gearshift operating lever. securing same 
to preselector shaft by means of two clrcllps 
to be positioned in grooves In clutch shaft. 

- fit clutch rubber tube. pressure rod . inner 
body, cage and outer body c/ w seal ring. 

- fit clutch operating le\ler to gearbox. by 
means of pin and cotter pin . 

- fit oil drain plug. 

- pour into oil filler 0.750 liters (1-3 / 4 pts.) of 
SHEll Spirax 90 E.P. 011 and check that oil 

starts to leak out from level hole. Both filler 
cap and level plug with their washers can 
now be replaced on crankcase. 

adjust gear shifting release , acting on offset 
screw. Don't forget to re·lock the nut. 

The Gearbox.Unlt is now ready to be assembled 
to engine. 



REAR WHEEL DRIVE 

DESCRIPTION 

Universal double joint and • GLEASON· type 
bevel gears. Double joint fitted on rear swinging 
fork bearing, coupled at one end to serrated 
gearbox layshaft and at opposite end to serra· 
ted drive shaft located inside R/ H arm of rear 
fork. Drive shaft and serrated bevel gear pinion 
coupled by sleeve. Pinion teeth directly engage 
crown teeth of bevel gear set which. thru Inter­
nally toothed sleeve. drives rear wheel. 

V7 700 ce. 

Layshaft - bevel gear ratio: 
1 : 4.625 {8j 37J 
Overall gear ratios : 
Low gear : 1 : 14.180 
2nd gear : 1 : 8.473 
3rd gear : 1 : 6 .063 
Top gear: 1 : 4.768 

V7 750 ce. 

layshaft . bevel gear ratio ; 
1 , 4.375 (8/ 3S) 
Overa ll gear ratios : 
low gear : 1 : 13.413 
2nd gear:1 : 8.01S 
3rd gear : 1 : 5 .735 
Top gear : 1 : 4.510 

STRIPPING OF REAR WHEEL DRI¥ .... E 

First drain oil drive box by removing drain 
plug and gasket (see C on Fig. 84) located at 
bottom of same and then proceed to strip as 
follows : 

When engine-gearbox group is fitted over the 
machine: 

- remove rear wheel (see paragraph • Rear 
wheel. on page 75) . . 

- unscrew the tour nuts (or bolts) with spring 
washers and remove drive box c/ w sleeve 
and drive shatt. 

- remove drive shaft from sleeve and remove 
the two circ1 ips from shaft. 

- remove sleeve from bevel pinion. 
- remove gasket and oil seal from drive box. 
- by means of tool No. 12907109 and ' special 

wrench (see 18 on Fig. 89) remove lockring 

Fig. 88 

securing bevel pinion, aher having flattened 
safety washer. 

- remove bearing housing, and from housing 
extract bevel pinion. the two bearings, shims 
and distance piece. 
remove housing· drive box gasket and seal 
ring. 

- unscrew the 8 bolts securing flange to dri· 
ve box, after flattening lock plates. 
remove complete flange and from same reo 
move seal ring and ball bearing. 

Fig. 89 
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- remove the two gaskets (one between flan­
ge and shim and one between shim and 
drive box)_ 
remove shim. 

- remove internally toothed sleeve for rear 
wheel coupl ing. c/ w bevel crown. 

- from internally toothed sleeve, after flatte­
ning lock plates and undoing bolts , remove 
bevel gear crown. 
remove bearing stop screw and plate. 
remove roller bearing cage and inner race . 
remove roller bearing race by means of pul · 
ler No. 12906900 (see 2 on Fig. 90). 

- remove roller bearing cage retaIning ring. 
- remove oil seal from drive box. 
- remove rear wheel-drive box distance piece. 
- remove from drive box filler plug (8) and 

level plug (A) c/ w gaskets (see Fig. 88). 

Stripping downl:()f universal double joint , gai­
ters and bands w il l only be possible after reo 
moval of engine - gearbox group from frame or 
removal of rear fork. 

CHECK AND OVERHAUL OF REAR WHEEL 
DRIVE ASSEMBLY 
REAR WHEEL DRIVE BOX-

- box must not show any cracks. 
- . bearing housing must not be scored or mar-

ked. 
- contact surfaces must not be scored or mar­

ked . 
- seal ring must be unimpaired. If burred or 

without elasticity, replace It. 
- always remember to fit new gaskets. 

DRIVE BOX FLANGE 

- flange must not show any cracks . 
- contact surface must not be scored or mar-

ked . 
- bearing and seal ring housings must not be 

scored or marked. 
- seal ring must be unimpaired. Jf burred or 

without elasticity, replace it. 

DISTANCE SHIMS 

Available in 5 different thicknesses : 

0.10 mm. 1.0039") 
0.15 mm. 1.0059") 
1.00 mm. (.0394") 
1.20 mm. 1.0472") 
1.50 mm. (.0591") 

Check that coupling surfaces are not scored or 
marked. 
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Fig. 90 

INTERNAll V TOOTHED SLEEVE FOR REAR 
WHEEL COUPLING 

- surface supporting ball bearing must be faul­
less and positively smooth. 

- internal teeth must not be damaged or mar­
ked. 

BEVEL GEAR SET 

- Bevel gear set consisting of pinion and 
crown. Teeth must not show any chipping 
or excessive wear. Pinion shank must be 
without marks and splines must be smooth, 
without marks. 

CAGE RETAINING RING 

- Contact surface must not show any mark or 
excessive wear. If necessary. replace It .. 

REAR WHEEL - DRIVE BOX DISTANCE PIECE 

Check that contact surfaces are not damaged. 

BEARING HOUSINGS 

- coupling surfaces must not be scored or 
marked. 

- bearing housings must not be worn or da­
maged. 

- always replace gasket. 



BEARINGS SPACER 

Ensure that its contact surfaces are not damaged. 

SHIMS 

Be sure their coupling surfaces are not marked 
or worn. 

BEVEL GEAR SHIMS 

Surfaces must be very smooth and without sco­
ring. 

LOCK RING SAFETY WASHER 

It safety tongues are damaged, replace washer. 

LOCKRING 

Thread must be faultless. If stripped or dama­
ged, replace part. 

SEAL RINGS 

They must not be burred or lacking elasticity, 
otherwise must be replaced . 

DRIVE SHAFT·BEVEL PINION SLEEVE 

Internal splines must be faultless, without chip­
ping or marks. If necessary replace sleeve. 

DRIVE SHAFT 

Splines must be unimpaired, without chippings 
or marks. If necessary replace shaft. 

DOUBLE JOINT 

Internal splines of joint must be smooth, without 
chipping or marks. Check that articulation is 
not too slack or too tight. [f necessary replace 
Joint. 

BANOS 

They must be In perfect condition, otherwise 
replace them. 

RUBBER GAITERS 

They must not show any crack or loss of ela· 
stici ty. If necessary replace them. 

BALL BEARINGS AND TAPER ROLLER 

BEARINGS 

Bearings must be in perfect condition, without 
excessive slack. Races must be even and 
smooth. Balls and rollers must be unimpaired 
all over their surfaces. If any fault Is detected, 
replace them (see paragraph • Bearings. on 
page 83). 

ASSEMBLING OF REAR WHEEL DRIVE 

To assemble rear wheel drive operate In the 
following sequence: 

- replace oil drain plug (see C on Fig. 88) . 

- Insert rear wheelodrlve box distance piece. 

- press all seal in drive box. 

- fit cage retaining ring. 

- fit roller bearing outer race . 

- fit roller bearing cage and inner race. 

- secure bearing stop screw .and plate. 

secure bevel crown to internally toothed 
sleeve by means of bolts and lock plates 
(after tightening bolts. remember to bend 
down lock plates ends). 

- press bait bearing and seal ri ng In box 
flange. 

- position new gaskets on drive box and box 
flange. 

- secure flange to box by means of bolts and 
lock plates {lock plates ends must be bent 
down after bevel gear adjustment} . 

fit Into bearing housing: front bearing. dl· 
stance piece, adjusting washers and rear 
bearing. 

- fit shim and adjusting washers on bevel 
pinion and Insert pinion shank Into bearing 
housing, securing it by lockrlng and lockring 
safety washer , using tool No. 12907100 and 
special wrench (see 18 on Fig . 89). l ockring 
must be locked by washer tongue after ad· 
justment of bevel gear set. 

- secure bearing housing c/ w bevel pinion to 
drive box by means of nuts and washers, 
after making sure of correct adjustment of 
bevel gear set. 
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- fit ball bearing on fork. securing it by circlip. 

- now insert double joint in fork ba ll bearing 
and fit gaiters over joint. securing them by 
band on fork side only . Front side of gaiters 
will be secured only when engine-gearbox 
group will be assembled to frame . 

ASSEMBLING GEAR WHEEL DRIVE TO RI H ARM 
OF REAR. FORK. 

To assemble rear wheel drive to rear fork ope· 
rate as follows (see Fig. 91): 

- after positioning circlips in drive shaft groo· 
ves insert shaft into double joint and shaft 
bevel drive sleeve. 
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insert splined portion of bevel pinion (Al into 
sleeve (Bl and screw up without locking 
the four bolts and washers (el securing drive 
box {El to rear fork arm (D) . Then Insert rear 
wheel spindle (Fl thru L/ H side arm of rear 
fork and inside drive box, screw down the 
four bolts (e) and extract spindle (F). 
Finally. pour 0.160 It. (0 .4 pints) of Shell Spi-

FIg. 91 

FIg . 92 



rax 90 E.P. 011 into the drive box. Refit level 
plug A and filler plug B (fig . 88) using new 
washers . 

CONTACT CHECK AND ADJUSTMENT OF 

BEVEL GEAR TEETH 

Give bevel gear set a pinIon-crown clearance 
of 0.10-0.15 mm. (.0039·.0059") and before check· 
ing teeth contact make sure of corresponden· 
ce of planes formed by gear set outer surfaces 
normal to generating pitch line (see A on Fig. 
92) . 

Teeth contact check is carried out as follows: 

- smear crown teeth with lead oxide and then 
rotate pinion keeping crown braked so that 
rotation will take place under load and con· 
tact marks wilt appear on painted surface 
of -crown. 

Contact is correct when marks left by pinion 
teeth on crown teeth are even all along flank 
(::ee rig. 94). 

Contact between teeth could be incorrect and 
the following instances might arise : 

1 . Excessive contact Dt bottom of tooth flank 
(see Fig. 93) . T:~ls means that pinion Is too 

Fig. 94 

Ag.93 

deeply inserted into crown. Withdraw pin­
io", reducing adjusting shims. 

2 . [;xcessive contact at tooth heel (see Fig. 
95) . This means that crown is too far apart 
from pinion. Approach crown to same adop· 
tln'ij ~n o/ s shim. 

3 . Excessive contact at tooth crest (see Fig. 

Fig. 95 
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Fig 96 

96). This means that pinion is too far apart 
from crown. Approach pinion to same In· 
creasing adjusting shims. 

4 - Excessive contact at top land (see Fig . 97) . 

FIg. 97 

This means that crown Is too close to pi­
nion. Move It away adopting u/ s shim. 

After each of the above operations it will be ne· 
cessary to re·set correct plnion-crown clea· 
rance. 



REAR SUSPENSION 

STRIPPING FROM FRAME 
Unscrew nuts and remove suspensions from 
bosses on frame, rear fork and drive box. 

CHECK AND OVERHAUL 

Check suspension efficiency. If not normal. 
providing this Is not due to Imperfect operation 
of shock absorbers within. check spring load 
(see Fig . 981 . 

m .. , - -

rl' '1 rl 
("\ 

.[ , 

: 
, 

• - -• : ' . 

FiniNG UP ON FRAME 

Position suspensions in bosses on frame, rear 
fork and drive box and secure them by means 
of nuts and washers . 

Adjust suspensions to desi red position (1 -2 or 
3) using spec ial w rench No. 12912700 (see 6 
on Fig . 99J . 
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Fig. is 

Position 1: 
Springs compressed at 220 mm. (8.66") must 
show a load of 57 Kgs . (1 25.6 Ibs.). 

At 135 mm. (5.3 1") load must be 184·191 Kgs. 
(405·421 lbs.). 

Position 2: 
Springs compressed at 212.5 mrn. (8 .36") must 
show a load of 68 Kgs. (149.9 Ibs.) . 
At 126.5 mm. {4 .97"J load must be 192·202 
Kgs . (423·445 Ibs.J. 

Position 3: 

Springs compressed at 205 mm. (8.06") must 
show a load of 79 Kgs . (174 lbs.). 
At 118 mm. (4 .65") load must be 206·213 Kgs. 

(454·469 Ibs.) . 
Should loads be found to be below 96% of 
above figures, springs will need to be replaced . 
If Imperfect operation Is due to shock absor· 
bers . It Is suggested to apply directly to manu· 
facturer of same. 

FLEXIBLE BUSHINGS 

Check that they are not burred or lacking 
flexIbility . fIg. 99 

. 

71 



FRONT SUSPENSION AND 

STEERING 

STRIPPING 

To strip down handlebar. front fork and steer­
Ing operate 8S follows : 
- remove handlebar, after dIsconnecting con· 

trol cables. undo clamp screws and remove 
clamp caps. 

- undo screws which secure instrument panel. 
disconnect electric cables and speedo drive 
from speedometer. 

- remove Instrument panel , after removal of 
the 4 screws which secure same to fork top 
linking plate. 
remove speedometer from Instrument panel. 
from top linking plate remove nut and fork 
top plugs . 

- remove top linking plate . by means of ring 
wrench and tool No. 60910500 (see 3 on 
Fig . 100) . 

- remove steerIng tube lockrlng (8) and lock 
cap (Al as shown on Fig. 101. 

- undo bolts securing bottom yoke to fork 
rods. 

- remove bottom fork covers c/ w fork rods and 
spring housings. avoiding to spi"ll the oil 
contained Inside. 

Fig. 100 
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Fig. 101 

- drain all from dampers (after stripping down 
fork. oil can be drained by removing drain 
plugs (see A on Fig . 102) from both fork 
covers) . 

Fig. 102 



- remove spring housings and springs. 
- remove headlight bracket bottom plate. 
- remove spring housings. 
- from spring housing remove seal ring and 

rubber ring. 
- remove circlip and adjusting washer. 
- remove fork cover c/ w bush. 
- remove bottom link bush lockring and ex-

tract bush. 
- after undoing nut. remove bottom yoke 

steering tube. 

OVERHAUL OF TELESCOPIC FRONT FORK AND 
STEERING 

Check Cl ls distance (see Fig. 103). 

FORK RODS 

Check that chromium plated portion of fork rod 
sl iding inside bushings Is without scoring or 
marks. Rods must be perfectly straight and 
thread must be in perfect condi tion. 
- Rod diameter at chromium plated portion: 

34.720 - 34.695 mm. (1.3669-1.3659") 
- Rod·top bushing fitting clearance: 

0.040·0.105 mm. £.0015-.0041") 

J 
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- Rod·bottom bushing fitting clearance: 
0.020 - 0.044 mm. (.0007·.0017") 

TOP BUSHING 

Surfaces must be without any scoring or marks. 
Stroke 120 mm. (4.7244") 
- I/O: 34.760 x 34.800 mm. (1.3685-1.370") 
- 0 / 0: 40.010-39.971 mm. (1.5751-1 .5735") 

BonOM BUSHING 

Surfaces must be without any scorings or marks. 
- I/ O: 34.700 - 34.739 mm. (1.3661-1.3676") 
- 0 / 0 : 39.950-39.911 mm. (1.5728-1.5712") . 

FORK BOnOM COVERS 

Check that inner surface Is perfectly smooth, 
without scorings or marks. -t' 

- I/ O of cover 40.010-40.050 (1.5751-1.5767") 
- cover· top bushing fltllng clearance: 

0-0.079 mm. (0 .·. 10031 " ) • 
- cover·bottom bushing fitting clearance: 

0.099·0.100 mm. (.0038-.0039") 
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FORK SPRINGS 

Check that springs are not deformed or cracked. 
l ength of new spring at relt Is 230 + 15 mm. 
(9.0551 ") . Required load for compressing spring 
down to 170 mm. (6 .6929" ) Is 50 + 2 Kgs . (110 
+ 4 Jbs.J. while 105 + 3.5 Kgs. (231 - 8 Ibs.) 
will be required to compress spring down to 104 
mm. (4 .0945") . 
With spring at test .check its length reduction. 
If same Is more than 3%, replace spring. 

SPRING HOUSINGS 

Remove seal ring and gasket and check perfect 
condition of same. If burring. wear or tack of 
elasticity is detected , replace part. 

TOP PLUG RUBBER RINGS 

Check that they are in perfect condition , other­
wise replace them. 

TOP PLUG SEALS 

Check It'ist rubber Is not burred , wom or lack-
,;. .- . 

fng. e lasticity . If.l'ecessary replace part. 

STEERING TAPER ROUER BEARINGS 

Bearings must be In perfect condition, without 
excessIve slack. Races must be perfectly even 
and smooth. Aollers must be unimpaIred all 
over their surfaces. If any fault Is detected. 
bearings must be replaced . (see paragraph 
• BearIngs. on page 83) . 

STEERING ADJUSTING LOCKRINGS 

Check that they are not cracked and that 
threads are in perfect condition. otherwise re­
place them. 

STEERING TUBE 

Check that threaded portions of tube are unlm· 
pa ired . not damaged or marked. 

ASSEMBLING FORK AND STEERING ON 
FRAME LUG 

To assemble fork and steering in frame lug 
operate as follows : 

- fIt top and bottom bushings on fork cover 
and secure bushing lockring. 

" 

- fit fork rod c/ w fork bottom covers. 

- position adjusting washer In top part of co-
ver and then fit clrclip In cover groove. 

- position gasket fork cover and spring hou­
sing. 

- after pressing /n seal ring . fit spring housing. 
by means of special wrench No. 12912600 
(see 11 on Fig . 104) . 

- fit spring over fork rod . positioning same In 
spring housing. 

- Insert fork rod In bottom yoke and headlight 
bracket . positioning It by means of tool No. 
12909500 previously connected to fork rod 
(see 4 on Fig. 105) . 

- fit clamp bolt and secure headlight bracket . 

- secure steering tube to bottom yoke by 
means of suitable nut. 

- fit drain plugs and gaskets on both fork 
covers. 

- pack steering bearings with grease and fit 
them In frame lug. then Insert steering tube 
Inside frame lug. 

Fig. 104 



- fit steering tube cap. 

- fit steering tube lockring (see B on Fig. lOll 
and adjust steering play. Then secure lock 
cap (see A on Fig . 101) by means of special 
wrench. 

position rubber rings and caps in headlight 
brackets. and then fit top linking plate. 

thru filling plug {see B on Fig. 102} pour into 
each fork tube 0.160 liters 5.4 oz.) of . SHEll 
Tellux 33 _ oil. 

fit top fork plugs and washers. previously po· 
sitioning plug seals. 

fit linking plate washer and screw down 
nut securing top linking plate to steering 
tube. 

- secure handlebar clamps to top linking plate. 
by means of screws and washers . 

....: fit speedometer on instrument panel . after 
connecting all electric cables and speedo 
drive. 

- secure Instrument panel to top linking plate 
by means of screws. 

- fit handlebar on clamps by means of clamp 
caps and screws. Fig. 10'5 
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STRIPPING OF REAR 

SWINGING FORK 

After removal of rear wheel drive, operate as 
follows : 
- remove cap nuts from fork support spind les. 
- remove lock nuts from fork support spindle. 
-:- remove fork support spindles. using special 

wrench~ 
- remove spacers . 
....:. remove sea l rings. 
- . remove the two roller bearings . To pull outer 

races f rom fork , use toot No. 12904700 (see 
1 on Fig. 106). 

OVERHAUL OF REAR FORK 

Check that rear fork has not got any abnormal 
bending or misaligned part. Bearing housings 
must be In good condition and flange surface 
contacting drive box must be even and smooth. 
Check measures on Fig. 107. 

NUTS AND LOCKNUTS 
Check that thread Is unimpaired. without any 
damage. 

,Jd 
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SUPPORT SPINDLES 

Check that thread Is un impaired, without any 
damage . 

SEALS 

Check that they have not lost elasticity and are 
not burred. 
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BALL BEARINGS AND TAPER ROLLER 

BEARINGS 

Bearings must be in perfect condition , without 
excessive slack. Races must be perfectly even 
and smooth. Rollers and balls must be unim· 
paired all over their surface. If any fault is 
detected. bearing must be replaced (see para· 
graph • Bearings. on page 83). 

FIT UP REAR FORK 

Fitting up is carried out as follows : 
- press taper roller bearings in their housings. 
- press In the two seal rings. 
- position spacers. 
- tit fork on frame. 
- insert support spindles. 
- tighten locknuts allowing fork to swing 

freely. Use special wrench No. 12903000 (see 
13 on Fig. 108) and open wrench to hold 
locknut. Fig. 108 
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WHEELS AND BRAKES 

FRONT WHEEL (see Fig . 109) 

To remove wheel from front fork operate as 
follows: 

- disconnect front brake cable from brake le­
ver on hub cover (Al and uscrew cable 
adjuster (8). 

- undo nut (e) which secures wheel spindle 
to R/ H fork bottom cover and also undo 
wheel spindle locking bolt (OJ. 

- take out wheel spindle. 

- push wheel downwards just enough to free 
hub cover from anchoring lug on L/ H fork 
bottom cover, then remove wheel. 

To strip down wheel hub. operate as follows: 

- remove complete hub cover. 

FIg. 109 
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- after undoing bolts which secure lever to 
cam, remove levers and rod from hub cover. 

- remove brake shoes. cams and brake shoe 
pins. 

- from L/ H hub cover remove the following: 
seal ring, bearing housing. taper roller bea· 
ring ,adjusting washers and distance piece. 

- from R/ H hub cover remove the following: . 
seal ring . bearing housing and roller bearing. 

REAR WHEEL (see Fig . 110) 

To remove rear wheel from rear fork and drive 
box operate as follows: 
- unscrew nut CAl which secures wheel spindle 

to drive box. 
- unscrew nut which secures brake block to 

anchoring lug. 
undo rear brake adjusting thumb screw (9) 
remove bolt (el which locks the spindle to 
rear fork. and take out wheel spindle. 



- push the wheel on the left just enough to 
free central body of same from internally 
toothed sleeve In drive box. 

- tilt machine on A/ H side and take out wheel. 
To strip down rear wheel hub, operate as fol· 
lows: 
- remove complete hub cover. 
- after undoing bolt which secures lever to 

cam and nut on shoe pin, remove from hub 
cover brake shoes and take out cam and 
shoe pin. 

- from l / H hub cover remove the following : 
seal ring, bearing housing. taper roller bea­
ring . adjusting washers and bearings spacer. 

- from A/ H hub cover remove the following : 

seal ring , bearing housing and taper roller 
bearing. 

- remove central body, after undoing the six 
bolts which secure same to wheel hub. 

Wheels and brakes check 

WHEELS 

Check wheel truing and if any spoke is broken 
or has got a stripped thread. replace. When 
fitting new spokes, wheel truing will have to be 
re-checked operating as follows : clamp Into a 

Fig. 111 

fig. 112 
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vice the suitablt> fork made for this purpose. 
then position wheelan fork and rotate same 
checking pheripherical shiftings. both In radial 
and axial sense. To eliminate radial shiftings. 
if any. it will be necessary to tighten or loosen 
the spokes (both R/ H and l / H) near the point 
of maximum shifting. To eliminate axial shif· 
tings it will be necessary to tighten R/ H spokes 
and loosen L/ H ones (near shjfting point), or 
viceversa . 

True wheels on front fork and rear fork referring 
to Fig . 111 for front wheel and Fig, 112 for rear 
wheel. 

RIMS 

Check 'iliat rims have no deep marks or cracks 
otherwise replace . 

SPOKES 

Check that no spoke is broken or has got a 
~tripped thread. If necessary replace and re-set 
whelj!l truing as described on paragraph 
• Wheels _, 

BRAKE SHOE LININGS 

Check that linings are not too worn out. cracked 
or greasy. Thickness of new linings is about 
5 mm. (.1968") . If same Is found to be below 
2.5 mm. (.0984") linings must be replaced. If 
linings are only greasy on surface, clean with 
pure gasoline and recondition using a wire 
brush. If deeply greased or showing cracks or 
cuts , replace them. 

BRAKE SHOE SPRINGS 

Check that springs are not deformed or lacking 
elasticity . Front brake shoe spring, under a load 
of 21 kgs (46.2 IbsJ. must extend to 98 mm. 
(3 .8583") . Rear brake shoe spring, under a load 
of 60 kgs (132.2 Ibsl. must extend to 98 mm. 
(3 .8583"') . Load allowance: about 5% . 

BRAKE SHOE CAM 

Check that surface of cam stem Is very smooth 
and that spllned end does not show any mark. 
Also check that cam surface is not too worn 
out. If necessary. replace part. 
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BRAKE SHOE PINS 

Check that surface contacting shoes is smooth, 
without scoring or marks. and check that thread 
is in perfect condition . 

BRAKE DRUMS 

Check that inner surface of drum. where brake 
shoes operate, is not scored. Slight scoring can 
be eliminated by smoothing surface with emery 
cloth. but should scor ing be very deep, drums 
will have to be turned. In front wheel brake 
drum check that taper roller hous ings are 
smooth. without marks. 

REAR WHEEL CENTRAL BODY 

Check teeth which Is coupled to internally 
toothed sleeve In rear wheel drive box. Teeth 
must be unimpaired, without chipping or marks, 
and taper roller bearing housings must be with­
out scoring or marks. 

HUB SEALS 

Check that seal rings are not burred or lacking 
elasticity. and If necessary replace them. 

TAPER ROLLER BEARING HOUSING 

Check that surface on which bearing is pressed 
Is without scor ing or marks and that contact 
ends are unimpaired. 

TAPER ROLLER BEARINGS 

Bearings must be In perfect condition, without 
excessIve slack. Races must be perfectly even 
and smooth. Rollers must be unimpaired all 
over their surfaces. If any fault is detected. bea· 
rings must be replaced (see paragraph • Bea­
ring. on page 83) . 

ADJUSTING WASHERS 

Check that faces are smooth, without scoring 
or marks, otherwise replace washer. 

BRAKE CAM LEVER 

Check that Inner splines are smooth, without 
marks. 



FRONT BRAKE CABLE 

Check that cable and sheathing are in good 
condition, otherwise replace them. 

FRONT BRAKE ADJUSTMENT {see Fig . 1131 

The lever is correctly adjusted when there is 
about 20-25 mm. (3/ 4 to 1") play at the lever 
tip before the linings contact the drum. To 
adjust undo thumb screw (A) and operate on 
adjuster (B) to obtain correct play. This adJust­
ment can also be made acting on adjuster (C) 
and nut (D) situated on front hub cover. 

REAR BRAKE ADJUSTMENT (see Fig. 114) 

The lever Is correctly adjusted when there is 
about 20-25 mm. (3/ 4 to 1 ") play at pedal end 
(B) before the linings contact the drum. To 
adjust operate on thumb screw (Al fitted on the 
threaded portion of brake rod . Generally. when 
adjuster reaches the end of rod tlireaded par.' 
tion it means that shoe linings are completely 
worn out. 

ASSEMBLING OF WHEELS 

After having carried out the different checks. 
overhauls and replacements , assemble all parts 
on wheel hubs and secure complete wheels to 
front fork and rear fork. 

ASSEMBLING OF FRONT WHEEL HUB 

To assemble front wheel hub operate as follows: 

- fit following parts on R/ H hub cover: taper 
roller bearing, bearing housing and seal 
ring . 

tit following parts on l / H hub cover: bea­
rings distance piece, adjusting washers . ta­
per roller bearing, bearing housing and seal 
ring. 

If end play is excessive. remove one adjusting 
washer , while jf wheel does not rotate freely it 
wlJl be necessary to increase washers . 

- fit hub cover, after pOSitioning the following 
parts : brake shoes, cams, shoe pins, levers 
and rod . If excessive rod play is noticed, 
disconnect rod from double acting lever. 
undo adjusting nut and screw up fork on 
rod just enough to take up play . Re-Iock nut 
and connect rod fork to lever by means of 
pIn and cotter pin . 

Fig. 113 

Fig. 114 
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FiniNG FRONT WHEEL ON FORK 
(see Fig. 109) 

To fit front wheelan front fork operate as fol· 
lows: 

Insert complete wheel between fork mem­
bers, making sure that hub cover stay is 
anchored to lug on L/ H fork bottom cover , 

Insert wheel spindle thru L/ H fork bottom 
cover, wheel hub and A/ H bottom cover. 

- screw down locking bolt (0) on L/ H fork 
bottom cover and nut (CIon R/ H fork bottom 
cover. 

- screw cable adjuster (B) on hub cover and 
connect front brake cable to brake lever on 
hub cover. 

ASSEMBLING OF REAR WHEEL HUB 

To assemble rear wheel hub operate as follows : 

- secure central body to hub by means of six 
bolts , washers and nuts. 

- tit taper roller bearing, bearing housing and 
seal ring on L/ H hub cover. 
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If end play Is excessive, remove one adjusting 
washers, while If wheel does not rotate freely it 
will be necessary to increase washers. 

- fit hub cover. after positioning the following 
parts : shoe pin, cam and brake shoes. 

FiniNG REAR WHEEL ON FORK AND DRIVE 
BOX (see Fig . 110) 

To fit rear wheelan swinging fork and drive box 
operate as follows: 

- tilt machine on R/ H side and Insert complete 
wheel. engaging central body teeth with in­
ternally toothed sleeve in drive box. 

- insert rear brake control in cam lever on hub 
cover, position pin and adjusting thumb 
screw (B). 

- Insert wheel spindle thru L/ H fork arm, wheel 
hub and drive box. 

- secure anchor rod to · hub cover and rear 
fork, by means of bolts , washers and nuts. 

- screw up bolt (Cl on L/ H fork arm and tigh· 
ten dead. 

- fit nut (AI and washer, securing wheel spin. 
die to drive box. 



BALL BEARINGS AND TAPER ROLLER BEARINGS 

All ball bearings and taper roller bearings used 
in this machine are generously dimensioned for 
longer life. 

Inspection: 

Examine very carefully outer raceway of inner 
ring and inner raceway of outer ring . Raceways 
must be perfectly smooth and glossy. Should 
any crack or surface imperfection be detected. 
complete bearing must be replaced . Balls and 
rollers must be unimpaired and positively 
smooth all over their surface. If any fault is 
detected. replace bearing. Never try a partial 

replacement because it is extremely diffjcult to 
get a good result from repaired bearings. When 
fitting bearings, pressure must only be applied 
to the ring which is going to be coupled to 
housing or shaft. 

Bear in mind that new bearings, before being 
pressed I into housing or ' onto shaft , show a 
slight backlash (in the range of thousandths of 
mm. only) , Such backlash will diminish after bea­
ring is fitted, but nevertheless it must not disap­
pear completely , otherwise balls or rollers would 
work under stress and bearing would then 
rapidly deteriorate. In journal bearings or thrust 
bearings it Is allowed a fairly high end play 
(hundredths of mm,), 



FRAME 

Remove from frame the following parts: fuel 
tank - seat . engine . gearbox group . front 
wheel and rear wheel - rear wheel drive and 
rear wheel· rear wheel drive and rear swinging 
fork - rear suspension - front fork and steering · 
air cleaner box - battery covers - controls ca· 
bles and eleclrical equipment. Furthermore, in 
order to carry out the overhaul of the frame it 
will als~ be necessary to remove the following : 

- Crashbars 
- Tool boxes 
- Side stand 
-Center stand 
-Rea-r brake control lever, c/ w spindle and 

rod. 
- Rider footrest and pillion footrest. 

CHECK AND OVERH.AUL 

Check that fra~e has not got any' cracks, abo 
normal. deformation or unwelded parts . Check 
main dlm~nsjons referring to Fig. 115. 

REAR FENDER AND TOOL BOXES 

Check that paintwork Is in good condition. with· 
out any dings. 

• 
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CENTER AND SIDE STAND RETURN SPRINGS 
Check that springs have not lost elasticity and 
do not extend too much. Under a load of 30 
Kgs (66.13 Ibs) spring must extend 10 mm. 
(0.40") . 

CRASH BARS 
Check that they don 't have any abnormal de­
formation and that chromium plating is in good 
condition. 

REAR BRAKE CONTROL LEVER. SPINDLE AND 
ROO 

Check that lever is not deformed and that inner 
splines are not marked. Spindle splines must 
be unImpaired and threaded portions of rod 
too. 

RIDER AND PILLION FOOTRESTS 

Check that they are not abnormally bent and 
that rubber Is in good condition, otherwise 
replace . 

ASSEMBLING 

Fit above parts on frame in reverse sequence 
as described for stripping. 
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ELECTRICAL EOUIPMENT 

BATTERY 

FEATURES OF BATTERY 

Tens ion: 12 V 
Capacity: 32 Ah 
Length: 230 mm. (9 .0551 ") 
Width: 139 mm. (5.4724") 
Height: 180 mm. (7,0866") 
Weight : abou t 13 kgs (28.6 Ibsl 
(electrolyte included) 
Battery is located in central part of machine 
(see Fig. 116). 

INSPECTION AND MAINTENANCE 

Access to the battery is made possible by 
removing the two battery covers . To remove 
battery, undo nuts of the two securing studs 
and remove bracket which secures same to 
frame . 

CLEANING 

Battery must always be kept clean and dry. 
especially on its top part . Clean using a hard 
brush. Clean ing operation is better ca rried out 
keeping the cell plugs fitted . to prevent any 
impurity from entering the electrolyte. Check 
that there are no cracks in the sealing com­
pound of the single cells (and consequent 
leaks) . Eliminate leaks, if any, because elec­
trolyte always causes corrosion of any material 
it might contact. 

CHECK AND SMEARING OF TERMINAL 
BLOCK 

Cable terminal locking nuts must always be 
tightenend or loosened by means of suitable 
open ended wrench . Never hit the cable termi­
nals in order to ease the fitment or removal of 
same from battery terminal blocks, because 
such stress could originate leaks in battery lid 
or detachment of terminal blocks. thus causing 
electrolyte leaks as mentioned above. Should 

Fig. 116 

cable terminals or cables be deteriorated. they 
must be positively replaced . 
After thorough cleaning, cable terminals and 
terminal blocks must be smeared with pure 
vaseline jelly in order to prevent oxidation, 
Smear with particular care the bottom parts of 
cable term inals and terminal blocks, where 
electrolyte is more likely to be present. 
For th is purpose never use lubricating grease. 
After clean ing and smearing with vaseline . se­
cure cable terminals to terminal blocks very 
tightly. in order to reduce contact resistance . 

ELECTROLYTE LEVEL 

Water is the only component of the electrolyte 
which is subject to consumption , Always top 
up level with distilled water only, never with 
su lphuric acid . Every 3000 kms (1800 miles) or 
25 hours of effective running (or even more 
often. especia ll y during the hot season) check 
electrolyte level in each cell and if necessary 

as 



Fig 117 

top up with distilled water This must be done 
when battery Is cold and It has not been In 
use for 5-6 hours. Correct level Is attained when 
electrolyte tops the plate separators by about 
5 mm, 13/ 16") . 

Bear In mind that distilled water container, 
funnel. tubes. spouts. etc. must be in glass or 
plaslic . In any case they must be perfectly 
clean. Make sure that distilled water does not 
get In touch with any metal container . 

.. 

CHARGE CHECK 

To find oul charge condition of a battery It Is 
necessary to measure the density of the elec· 
trolyte . Never use a fork type voltmeter because 
this Instrument would cause a high discharge 
spark which. besides damaging the tested cell 
would also involve a remarkable energy absorp· 
tlon 
Charge condition Is checked by means of a 
hydrometer (see Fig 117) at a room tempera­
ture of about 25"C (77 F) . 
Density can be read at floating point of hydro­
meter. keeping the Instrument perfectly vertical 
and checking that hydrometer can fl08t freely 
on electrolyte. Alter reading . pour electrolyte 
back In the same cell from which It Ilad been 
sucked. 

OeMlty 
ap. gr. 

1.28 

1>5 

1.22 

'" '" 111 

100' - Norm_' sorvlce 
75' • Servke In troplQI condliJons ..... 
" .. 

Nuriy dhJc"-rged (norn"IIIl eo",lI.:e] 
Neidy dlechlrged (troplc.1 condltlon.1 

Wilen battery Is nearly discharged (that is to 
say when density is 1.16 for normal service and 
1.1 1 for tropical conditions) II will be necessarY 
10 charge same with an Inlenslty of 4A. If 1h~ 
machine Is kept out of use for a long time. 
the battery should be given a charge every 30-
40 days, otherwise It would quickly deteriorate. 



BA HERY 

FAULTS EXAMINATION 

Diagnosis of battery faults requires a long spe· 
ciflc experience. However we will list here below 
the main causes which may affect bauery life. 
and mam operation Irregularities . 

FACTORS WHICH REDUCE BATIERY LIFE: 

Overcharge 

Overcharge (excessive intensity or tar 100 long 
charge period] will cause the folloWing faults : 

decomposition of water from electrolyte . 
Besides requiring more frequent lOp-upS to 
restore level. this will also cause melting 
and dripping of paste, due to gas formations . 

- corros ion of positIve grids and damage to 
separators, thus causing short circuits bet· 
ween pla les . 

- battery overheating and consequent dornage 
to internal parts of same. Beyond a certain 
limit this will also cause deformation of celt 
containers nnd damage to sealing com· 
pound 

UNDERCHARGE 

This fault Is less frequent than the above and 
its consequences are less conspicuous . Howe· 
ver, a prolonged undercharge condition or Inac· 
Itvity condition without adequate cha rge will 
cause sulphatlon in active material. very dif· 
ficult to be eliminated. 

LACK OF WATER 

If electrolyte level is left to go down below the 
top edge of plates ,serious damage (often irre· 
parable) will then ensue to active material and 
separators. 

IMPERFECT SECURING 

If battery is not perfectly secured to support 
bracket , vibrations and shocks received while 
the machine is running might cause damage 
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FAULTS 

to separators and 10 plates , from which aCllve 
matenal might fall aparl Furthermore an Ull · 

perfect secunng might cause cracks In cell con· 
tainers , damage to covers and also leaks of aCid 
from cell plugs 

ELECTROLYTE FREEZING 

In winter freeze a discharged battery is subject 
to electrolyte freeZing Ice formal ion Inside bal· 
tery can disintegrate plates. 

INSPECTION OF INNER PARTS 

Never open and strip a banery without having 
previously tried to charge same and restore cor· 
rect density. Nevertheless. when a short clrcuil 
is certainly detected, It will be necessary to 
carry out <In internal inspection by skilled per· 
sonnel in order to try to remove the faull and 
find out the cause of same 
This inspection should always be made with a 
suitable charged battery . 

SHORT CIRCUIT 

Short circuits mainly happen by plate edges 
and they are generally due to the following 
reasons ' 

- • bridges. Or branches of spongy lead cau· 
sed by presence 01 ac tive material in electro· 
Iyte. This type o f short cIrcuit, of course, Is 
more likely to happen if plate separators are 
not properly cen tered or if they are damaged 

Lead flashes or drops between plates. 

INSPECTION OF POSITIVE PLATES 

- check corrosion of grids. Should corrosion 
marks be detec ted on verltcal ribs or on 
plate frames. plates must be regarded as 
useless. 

check that plates are not bent . PosItive pia· 
tes may be found bent. but should such 
bending exceed 5·6 mm. (.019· 023") recon· 
ditionlng is unlikely to be possible . 
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- drop of active materiaL In this case the pits 
wi ll be found empty. while grid will still be 
in good condition . Space underneath plates 
will be covered with a sort of mud. 

INSPECTION OF NEGATIVE PLATES 

- scratch paste with a fingernail. in order to 
check that same has not hardened. If the 
lead. which is the main component of the 
negative charge. is still In a spongy state. 
consistence will be soft and a shiny track 
will appear . 

Hardening of negative paste must be conside­
red as virtua ll y unavoidable In batteries after 
long service on machine. Generally this fault 
reduces battery efficiency but does not jeopar­
dize normal service. 

- check if there is any fall of negative active 
material. This is a rather unusual fault and 
it mainly happens in consequence of long 
overheating or because of electrolyte density 
above normal. 

.. 

INSPECTION OF SEPARATORS 

Separators edges and corners must be unim­
paired and viewing separators against light no 
perforation must be detected. If the battery had 
to withstand excessive vibrations or shocks. 
more Or tess deep abrasions could be found on 
separator cornerS. 

INSPECTION OF CelL CONTAINERS 

Inspection of cell containers must be carried 
out even before open ing the single cells . Possi­
ble electrolyte leaks are detected by applying 
compressed air to plug holes and leaving then 
battery for a few hours (previously washed and 
dried outside) over a clean paper sheet. Spots 
on paper will denounce possible leaks from 
battery bottom. Any leak due to cracks in bat­
tery walls will be detected by acid trasudation . 
To detect possible cracks in partitions between 
cells. apply compressed air to each plug hole 
and check if there is any leak in adjacent cells. 



GENERATOR 

DESCRIPTION 

The generator fitted on this machine is a MA· 
RELl1 ON 62 N Type (see Fig . 1181 . 

Features are the fol lowing: 300 W - 12 V . 2400 
RPM· bipolar - dia . 101 mm. [4") - open con­
struction type - separated regulator unit. Rotor 
supported at ends by two sealed-for-life ball 
bearings , which do not require any maintenan­
ce . Covers are secured to generator casi ng by 
means of two studs pass ing thru interpolar spa­
ces. On outer side of generator cover (commu­
tator side) there are the terminals 0+ /5 1 and 
DF (see A and B on Fig . 118). 0+ terminal is 
connected to positive brush. whi le OF terminal 
is connected to one end of the inductor winding . 
D + and OF generator terminals must be con­
nected respectively to 0 + and OF terminals 
of regulator unit . 

OPERATION 

When generator is connected to regulator unit 
and set into rotation. generated current gra­
dually increases as A.P.M. increase. No current 
will be delivered until contacts of regulator unit 
are closed. After closing of regu lator unit con­
tacts , current originated from generator will 
flow to battery and utitizers and intensity of 
current will depend on charge condition of 
battery and absorption of inserted utilizers. 
according to the setting of regulating section. 
which consists of tension regulator and current 
limiter. 

It must be remembered that generator must 
always work connected to its own regulator unit. 
Therefore. when carrying out bed tests or en­
gine tests it is not advisable to connect OF 
terminal directly to D+ terminal. because in 
such condition the generator will act as a sim­
ple generator shunt-excited and its tens ion will 
then increase following revs increase. High ten­
sion thus generated will cause a strong exciting 
current which might damage inductor winding , 

Fig. 118 

REGULATOR UNIT 

Regulator unit is a MARELLI IA 50 BA Type. 
located on upper frame beam (see Fig. "9). 
Being the generator driven by the engine with 
a rotation range subject to accentuate va ria· 
tions. the adoption of the generator is subordi­
nate to the availabilitq of a device able to keep 
the tension originated from the generator prac· 
tically Independent from the No. of revs of same. 
The regulator unit fitted on this machine can· 

Fig. 119 
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sists of three separate devices, each one per· 
forming his own task . The three devices are 
the following : circuit breaker, tension regulator 
and current limiter. The task of the latter. as 
already said, is to avoid that the generator is 
required to deliver an amount of current excee· 
ding the rated value . 
The advantage obtained by the adoption of this 
type of regulator in place of the types with one 
or two cores only consists in the fact that the 
current limiter, working separately from ten· 
sion regulator, enables the latter to deliver a 
constant current also when load varies . In other 
regulator units current limitation is obtained 
by battery intervention and this causes tension 
yieldlngs . Operating features of the three cores 
regulator unit are clearly shown on Fig . 120 
Diagrams on Fig . 120/ 1 show the different ope· 
rating stages. 

' In diagrams of Fig . 120/ 1, position A shows rest 
condition , when generator is running at low 
speed. Position 8 is when generator reaches 
connecting speed (connection with battery) . 
Pos ition C shows the beginning of regulation 
and position 0 shows operation of current 
l imiter in case of overload on generator. 
The current limiter enters into action when the 
maximum of a predetermined current Is reached 
for instance when there is contemporary inser· 
tion of utilizers with a discharged battery. In 
the very moment the maximum current is excee· 
ded, the regulator keeper Is attracted by the 
field electromagnet which is rated for such 
maximum. Current limiter contacts (Cll open, 
thus causing connection of resistance CAAl) In 
circuit (COl of generator excitation field . 
When current regulation begins . generator ten· 
sion lowers and therefore current regu lator 

Fig . 120 _ Cutaway view of three.core regulator unit . 
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ceases to work . If the Current which caused the 
tension rise does not cease. current limiter will 
act as a current regulator. keeping the current 
delivere~ by the generator down to the rated 
value. The current limiter . therefore. protects 
the generator down to the rated value. 
The current limiter. therefore. protects the 
generator power and besides that it adjusts 

LIMITER 
REGULATOR CURREN T 

RV 

LIMITER 
REGULA TOR CURRENT 

CU TOUT 

CU TOUT 

Fig. 120/1 - OpllraUng s18ges of the three-core regulator unit. 
AI : Circuit breaker keeper. AL: limiter keeper. AR: regulator 
keeper. 8AI : circuit breaker current coU. 8AI : limiter cur­
rent coil. 8t: ballery. 8111: Ci rCuit breaker voltage coil. 811r: 
regulator voltage coli. co : generator field. CI : breaker cont-

tenSion {and consequently battery charge cur­
rent . in order to allow a more regular charge 
of same. Regulatron tension must not exceed 
ballery overcharge tension . in order to avoid a 
too high charge current and it must not be too 
quick reduction of charge tension and a pro­
longation of cha rge, which would prevent the 
battery from reaching a good charge condition. 

LIMITER 
REGULA TOR CURRENT CUTOUT 

AL I 

30B+ 

+ 
L =--, 

L1MI TER 
REGULATOR CURRENT CUTOUT 

·avi 

aclS. Cl: limiter contacts. CR : regulator contacts. 0 +/51: 
generator positive terminal. 0-/31 : generator negative term­
Inal. OF/ 57: generator eMcitation terminal. M : ground. RRL: 
regulator and limiter reslslance. RS: dampIng resIstance. 
RII: voltage resistance. 30/ 8 +: battery poslt"'e terminal. 
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GENERATOR TESTING DATA 

FEATURES 

Rated Direcllon 
Type No. Current of voltage 

rOl8tlon 

V A 

ON 62 N " 2S CW 

(oJ at full power. 

Bipolar type generator, casing dla. 101 mm. (4") . 
Open type construction. 
Oscitlating axle type fixation . 
Regulator unit separated from generator. 

GENERATOR WITHOUT REGULATOR 
Electrical tests (at room tempe rature of 20 ·C 
[68 ' F) 

Overall resistance of field winding (CD). . 
Rating of damping resistance (AS) . 
Connection speed with no load (tension 13 Vl 
load rating (tension 13 V, current 23 Al 

TENSION AND INSULATION TESTS 

Operating speed 

min. ( oJ m811.. 

2400 10000 
RPM RPM 

4.6 ± 0.2n 

1500 RPM 
2300 RPM 

Regulator 
unit 

Type No. No. of cores 

IR 50 BA 3 

Check dielectric rigidity by feeding for 3 sec.s 
with 50 V, 50 Hz. A.C . Check insulation resi­
stance by feeding with 500 V, D.C . . Resistance 
value must be over 2 M n 

NB: When carrying out above tests, temporarily 
disconnect possible groundings. 

MECHANICAL TESTS 

Brush spring load 
I/ O of pole shoes after titment 
0 / 0 of rOtor . . 

1000-1100 gms. 
65.7-66.0 mm. 
64.9-65 .0 mm. 

(2.2-2.4 Ibs) 
(2.5665-2.5964") 
(2.551 - 2.559") 

GENERATOR WITH REGULATOR 

Connection Recovery No-load loaded 
Regulator voltage adjusting voltage current adjusting voltage 

V A V V --
IR SO BA 11 .5 + 13 2+' 13.8 +- 14.4 -

" 

Current Load SI 
rIle limiter on vohage 

A W 

28.5·30.5 300 



ADJUSTMENT OF GENERATOR BELT TENSION 

Generator beft might slacken with use and 

slipping might then ensue. It is necessary there­

fore to check correct tension (see Fig. 120/ 2) . 

Normal slack is 1 cm. per 10 kgs. pressure 

(.39" j 21 lbs). To obtain correct belt tension 

proceed as follows: 

unscrew bolts (Cl which secure the outer 

ha lf-pulley to the hub. 

remove outer half-pulley. 

remove one or more adjusting collars. thus 

reducing width of pulley race . 

If more than one collar is removed. fit these 

back at the front and rear end of the pulley. 

Refit outer half-pulley tightening up the 3 secu­

ring bolts (Cl . 

-..-
Fig. 120/ 2 
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FAULTS 

Generator does not charge 
battery. 

GENERATOR FAULTS 

POSSIBLE CAUSES 

Blown fuse On generator or battery p0.­

sitive terminal. 

Break in charge circuit. 

OIrection 01 rotation contrary to normal. 

Slack generator belt. 

Faulty battery. 

Defective contact of brushes with com­
mutator; dirty commutator; brushes not 
freely sliding In holders or worn out. 

Grounded brush holder. 

Grounded or broken rotor winding. 

REMEDIES 

Check lind if necessary replsce fuse. 
Fuse contact could also be defective or 
fuse could be not properly housed In 
its seat. 

locale break and repair It . Brea~s are 
generally due to loos8 or oJ(ldated ter· 
mlnals. 

Reset correct direction of rotation. 

Adjust bell to correct tension. 

Check battery. 

Clean commutator. clean brush holders 
or replace brushes. 

Reset brush holder Insulation and It ne· 
cessary replace it. 

Replace rotor. 



FAULTS POSSIBLE CAUSES REMEDIES 

Short-Circuited rotor. Clean carefully between rotor blades. 
Make sure that there are no welding 
drops on Itont lace and especially on 
blCk side 01 commutator r ing_ It so. teo 
move them. Failing to attain a good 
res"Jlt. replace rotor. 

Rotor unwelded Irom commutator. It rotor does not show any other fault, 
renew welding. 

Broken fjeld windings. or short-CIrcuited Replace field coils. unless grounding is 

or grounded. sponed and eliminated. 

Generator lacks residual magnetism. Re.el(cit8 generator by connecting for 
an Instant posillve and negative field 
winding terminals to positive and ne· 
gative banery terminals. 

CirCUit breaker OUI of senlng. I Set Circuit breaker accordingly 10 test· 
ing data. 

I 
Oxidation 01 Circuit breaker contaclS . Clean Circuit breaker contacts. 

I 
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FAULTS 

Generator Is slow to start 
battery charge. 

POSSIBLE CAUSES 

Jammed contact breaker keeper: de­
formed movable contact spring : broken 
or short-cIrcuited contact breaker wlrtd­
Ings. 

Tensl:ln regulator out 01 setting. 

OKldatiOll of tenllon regulator contacts . 

Broken tensIon regulator wlrldlngs or 
broken current cIrcuit arid excitation 
circuit. 

Faulty regulator unit . 

Partially shor-circulted rotor. 

Partially ahon-clrculted field wlrldlngs. 

Grounded fIeld windings. 

REMEDIES 

Replace ragulator unit and send It tor 
repllir to lin Authorized Dealer. 

Relet tension reguletor accordingly to 
testIng data. 

Clean tension regulator contacts. 

Replace regulator unit and lend It tor 
repair to an Autholned Dealer. 

Replace regulator unit. 

Replace rotor. 

Replace field colla . 

Unless grounding can be eliminated. 
replace windings. 



FAULTS 

Battery gets only partially 
charged. 

Generator overcharges 
battery. 

POSSIBLE CAUSES 

Circuit breaker out of setting. 

Low setting of regulator unit. 

O;.:ldation of regulator unit contacts. 

Loose or defective connections Inside 
reguf<ltor unit. 

Faulty battery. 

Faulty generator grounding. 

E;.:cltation Circuit and generator positive 
In direct short Circui t . 

High setting of regulator unit. 

Faulty regulatOf' windings. 

REMEDIES 

Reset cirCuit breaker If good result Is 
not attained. replace same. 

Set regulator accordingly to testing 
data. 

Clean regulator unit contacts. 

Check and make connections efficient. 

Check battery 

Re·establish connection. 

Overhaul system and eliminate fault. 

Set regulator accordingly to testing 
data. 

Replace regulator and send it for repair 
to an Authorized Deafer. 
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FAULTS 

Banery discharges over 
generator. 

Generator tension Is not 
const.nt and ex;ceed. 
prescribed value. 

Tenllon osclllates: it is 
not constant. 

Overheating of gener.tor. 

Brushes we.r 0tJ1 100 
quickly. 

POSSIBLE CAUSES 

Faulty regulator unit . 

Faulty regulator unit . 

Oxidation 01 regulator unit contactl. 

Regulator unit with alterated air gap •. 
loose Icrews. etc . 

Short-cIrcuited rotor. 

Regulator unit damaged or OtJt of sel· 
ling. 

Ollsel commutator, 

Excessive pressure 01 brush holder 
springs 

REMEDIES 

Replace regulalor unIt. 

Replace regul.lor unll. 

Clean regulator unit contacts. 

Send regulator unit to an Authorized 
Dealer for repair. 

Replace rotor. 

Resel regulalot unll or replace It. 

Turn commutator and remove eKcess of 
mica. 

Take .prlng prttllur. down to correct 
load. 



FAULTS 

EJcceS!lve sparking al com­
mutator. 

Noisy generator operation. 

POSSIBLE CAUSES 

Brushes of poor quality. 

Break In rotor winding. 

Rotor unwelded from commutator. 

Olfset commutator. 

Loose brush holder springs. 

Worn out brushes. 

Mica protruding from commutator bars . 

Rotor rubs I gainS! pole shoes. 

REMEDIES 

Replace brushes, filting original parts. 

Replace rotor 

If rotor does not show any other fault, 
renew weldings. 

Turn commutator and remove ellceS! 
mica. 

Replace springs or restore correct 
spring load. 

Replace brushes. 

Remove ellceS! mica. 

Check if pole shoes are correct ly secur· 
ed to casing. Replace bearings. 
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STARTER MOTOR 

The starter motor fitted on the • V7 • Is a MA· 
RELU MT 40 Type. Main features are the 
following: 

- Tension 12 V 

Rated output 0.7 HP 

Direction of 
rotation CW 

- Poles 4 

- Series excitation type winding. 

DESCRIPTION (see Fig. 117) 

This starter motor is provided with an electro­
magnetic control (6) which is secured by means 
of bolts to a suitable housing In support casting 
(26). Inside such housing are located the por· 
tion of keeper (2) which protrudes from the 
electromagnet. the return spring [1] and the 
lever (27) which controls the advancement of 
the pinion. Solenoid switch is provided with 
big term inals to be respectivel y connected to 
the battery and to one end of field winding. 
Solenoid switch Is also provided with plug (9) 

Fig. 117 - Cutaway view of starter motor. 

I . Keeper return spring - 2 Solenoid keeper - 3. Retaining 
call - 4. Coupling coli - 5. Movable contact - 6. Solenoid 
switch - 7. Switch contacts· 8. Terminal for connection to 
battery - 9. Terminal for connection to IgnitiOn key - 10. 
Brush holder ring· 11 . Brush spring - 12. Brush - 13. Disc 
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brake - 14. End cover. commutator side - 15 .Commutator 
- 16. Rotor winding - 17. Rotor - 18. Pole shoe - 19. Casln9 
. 20. Field winding - 21. Fast pitch thread - 22. Release 
spring - 23. Coupling spring· 24. Roller freewheel _ 25. PI· 
nlon - 26. End cover. pinion side - 27. Coupling control lever. 



for connection of electromagnet feeding cable . 
Winding of electromagnet consists of two coils 
in para l lel. namely coupling coil (4). wound up 
with copper wire dra. about 1 mm. (.039") . and 
retaining coil (3) , located around the above and 
wound up with copper wire of half the above 
dia . The double coil is particularly useful owing 
to the fact that the solenoid. because of the 
wide air gap existing between the keeper and 
the core when the lever is at rest, must inItially 
exercise a remarkable traction force on the 
keeper. Such force Is obtained by concomitant 
action of the two coils. However. when keeper 
reaches the position in which the movable 
contact (5) closes on the stationary contacts (7) . 

Owing to the particular arrangement of . the 
circuits the coupling coil is cut off. so that 
keeper is retained solely and sufficiently by 
attractive force generated by retaining coil. 
being now the air gap virtually unexistent. The 
two coil arrangement also enables to obtain a 
reduction of battery cu rrent consumption and 
it avoids voltage drops at starting moment. 
when load on battery Is already high because of 
the starter motor operation. 

Cam windows have been abolished in this mo­
tor, and consequently also brushes protective 
band, so that casing length could be reduced . 
Brushes (12) still in quantity of 4. are prOVided 
with brush holders inside light alloy die·cast 
ring {10}, which is positioned by means of sui­
table ledge at casing end {19} . Brush holder ring 
is secured to casing by means of two studs. 
together with cover (14) which incorporate s 
rotor support bushings and protects brushes 
and rotor from dust. water. etc. 

OPERATION (see Fig . 11S) 

In rest condition. shown in position A. pin ion 
is free and there is no current in the starter 

--
® 

--

motor windings. _ 

Fig. 118 . Operation of thrust·screw 

combined coupling device . 

--
® 
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In position B. following the action of Ignition 

key on Instrument panel , the current flows from 
the battery Ihru coupling coil and solenoid 
retaining coiL The pinion. which in this type 
of motors can slide together with all coupling 

device along a variable pitch thread on rotor 
shalt. Is thrust towards outside by the coupling 
lever In such a measure as to engage the lIy­
wheel ring gear. Coupling lever is controlled 
by solenoid keeper. 

In position C. owing to the shifting of the 

solenoid keeper. the movable contact attach· 
ed to same closes the switch contacts and 
the motor field windings are then run thru 
by main current . Motor rotor begins to roo 

tate and the pinion. which so far couldn't ra­
tate owing to the mechanical resistance of the 
flywheel ring near , screws Itself along rotorshaft 
thread. thus compress ing release spring. and 
thrusts Itself until full engagement of Its teeth 

and ring gear teeth Is attained. As soon as the 
pinion gets in touch with SUitable limit stop on 
rotor shaft. po~itive couollng of pinion and rotor 
is obtained and flywheel is then driven by 
starter motor. 

If aher the engine Is started the flywheel speed 

exceeds the pinion speed. this is disengaged 
from rotor shah by means of the roller freewheel 
devIce. and remains engaged to the flywheel 
until Ignition key is released by rider and cou­

pling lever is shifted back to rest pas ilion by 
keeper return spring. Without the freewheel devi­
ce both pinion and rotor would be drIven to 
whirling speed. owing to the high flywheel. 
pinion ratio. thus riski ng rotor to get shattered 
by centrl fugal force. 

Also in this motor a disc brake device allows 
a rapid stoppage of rotor. This will avoid da· 
mage to pinion and ring gear teeth. as It would 
happen if. failing a first engine starting. the rider 
should try the next starting before the rotor 
Is stil l. During this phase (position C) the 
keeper is retained by the action of retaining 
coli onl y. The coupling call. short·circuited. Is 
cut off. Position 0 shows the possibility that 
the pinion. during Its advancement. does not 
engage the ring gear because the pInIon teeth. 
even If provided with bevel. gel frontall y stuck 
against ring gear teeth . thus preventing coupling 

." 
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FIg. 118/ 1 • Wiring diagram 

8C: Field coli. 
81 : Boltef}'. 
E : Electromagnel. 
Pu : Ignition key. 
M : Ground. 

from beIng attained. In thiS case the switch 
contacts can close all the same. being the 
coupling lever elastically connected to the pl. 

nlon thru the coupling spring. As soon a8 the 
rotor will begin to rotate. the pinion. pushed by 
coupling spring. will at once engage flywheel 
ring gear. 

Operating features of th is coupling device will 
be more easily understood by looking at Fig . 
119. which shows a cutaway view of same. As 
to wiring diagram, refer to Fig . 118{ 1. 

Fig. 119 • Cutaway view 01 the thrust·.crew 
combined coupling device. 

I. Coniroi lever . 2. Release spring· 3. Release spring hoot­
Ing ring · 4. Sleeve· 5. Coopllng spring· 6. Coupling hub· 
7. Flywheel ring gear . a. Pinion gear · 9. Rollet" freewheel. 



STARTER MOTOR TESTING DATA 

FEATURES 

Type No. Rated Rated DIrection 01 
voltage output rotallon 

V "' 
MT 40 H " 0.7 CW 

- 4 pole type, casing dia. 76 mm. (3"). -
- Pinion gear coupting device of thrust-screw 

ELECTRICAL TESTS 

Operating condition Vohage Currenl 
V A 

- No-load 11.6 + 25 
- Full load 10 + .00 
- Short circulI 7 - 300 

VOLTAGE AND INSULATION TEST 

Pinion gear Solenoid 
switch 

No, of Module Type No. teeth 

• " IE 13 DA 
D.P. 

type. operated by electrical control. 
Flange mounted . 

RPM Torque 

Kg.em. It.lb. 

l100().11500 - -
J20Q.3500 0.15 1.08 - 0.75 5.42 

value must be 2 M n. Check dielectric rigidity by feedi ng for 3 sec.s 
with 500 V, 50 Hz. A.C. Check insulation resi· 
stance feeding with 100 V. D.C. - Resistance 

NB : When carrying out above tests, temporarily 
disconnect possible ground connections. 

MECHANICAL TESTS AND DIMENSION 

- Torque moment for rotation of pinion gear 
(shifting In freewheel motion) . 

Rotor braking moment (moment in which 
the rotor, with coupling lever at rest, is 
stopped by disc brake device) 

- Diameter of pole shoes 

0/0 of rotor . 

I/ O of bushing, coupling side 

- I/ O of bushing, commutator side . 

0,4·0,5 Kg/ em! (2.89·3.61 ft. lb.) 

. 2.54.0 Kg/ cm1 (18·28.9 ft . lb.) 

52.6-53 .0 mm. (2.0708·2.0865") 

51.9·52.0 mm. (2.0468 - 2.0472") 

10 + ~ .015 mm. (.3937 + 0005" . ) 
o 

O + 0.015 (.3937 + ·00005") 1 _ 0 mm. 

." 



SOLENOID SWITCH TEST 

Typo No. Absorption Coupling Release 
voltage voltage 

A V V 

DE 13 DA 27·53 4 
. . , 

0.4 · 2 

TEETH CONTRAST TEST 

Making one pinion tooth face to contact one 
ring gear tooth face, the coupli ng lever must 
still have 1 mm. (.0394" ) of travel left. that Is 
to say that when switch contacts are completely 
close, coupling spring must sti ll be compressed 
tor one further mm. before its coils touch each 

. " 

load Total 
force core travel 

Kg. Jba. 

" 33.06 9.5 mm . 
(.374 ") 

other. The test must be carried out as follows: 

insert a steel plate. 1 mm. thick (.0394" ). bet­

ween pinion and ring gear. then push coupling 

lever and check by means of a lamp that the 
switch contacts are closed . 



FAULTS 

Motor does oot rotate and 
there Is no current absorp­
tion . 

STARTER MOTOR FAULTS 

POSSIBLE CAUSES 

Break 01 circuit between battery and 
starter motor. 

Break of ci rCUit between starter motor 
and 'gnltion key. 

O;ddatlon of battery terminal blocks or 
looS6 terminals. 

Ignition key switch does not close cir­
cuit . 

Solenoid switch OXidated contacls or 
with grounded or broken winding. 

Brushes are too worn out and fall to 
contact the commutator. 

REMEDIES 

locate break and repair iI. Check bat­
lery terminal blocks Bnd starter cable 
termlnels. Tighten securing nuts. 

Locate break and repair It. Check con­
dition of key switch contacts and if ne­
cessary clean them carefully. smootfl.. 
Ing surface by means of sultabte file. 

Clean battery tennlnal block and tight­
en terminals. 

Clean contacts of Ignition key switch 
or repl3Ce complete switch. 

Clean movable and stationary contacts 
of solenoid switch or replace winding. 

Replace brushes, making sure to tit orl· 
glnal parts. 
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FAULTS 

Starter motor Is absorbing 
current but does not rotate 
or rotates very slowly. 

Starter motor rotates but 
falls to start engine. 

POSSIBLE CAUSES 

Rotor rubbing against polar shoes or 
jammed between same. 

Rotor shah Is seized. 

Rotor shalt Ie too tightly housed In 
bushings. 

Short-cIrcuited or grounded field wind­
Ing. 

Discharged battery. or deteriorated In 
one or more cells. 

Break or grounding In rotor. 

Short-CIrcuited rotor. 

REMEDIES 

If bushings are too worn out , replace 
them. Check Dearlngs alignment. Check 
rotor shah . Check thai polar shoes are 
properly housed and secured to casing . 

Replace bushings and recondition rotor 
shalt . 

Clean rotor shah and bushil"lgS end Iu­
bricata. If not enough. raplace bushings. 

Strip field colis and replace them, or. 
II possible, repair them. 

Charge or repair battery. 

Replace rotor. 

Remove copper and carbon duat from 
commutator and brush holders . Check 
rotor and II necessary replace It. 



FAULTS 

Slarter molor 1811 ttuU 
re<Jularly to work but ma­
kat excessive Dr unusual 
noise. 

Starter motor does not de· 
liver full output. 

POSSIBLE CAUSES 

Worn OUI r ing gear teeth : pinion does 
not engage ring gear. 

Incorrect assembling: ring gear Is Df1ly 
partially engaged by pinion. 

Impurities In coupling device assembly. 
wnich does not slide properly on rotor 
shah . 

Pinion engages ring gear but no sllrt· 
Ing lakes place. 

Faulty mechanical parts. 

Presence of foreign matters. 

Brushes not making a good contact on 
commutator. 

REMEDIES 

Replace flywheel ring gear. 

Check coaxisilly and distance between 
pinion and ring gear. 

Clean and lubricate. It necessary clean 
complete coupling device assembly. 

Faully pinion freewheel. to be replaced. 
Faully clutch. to be overhauled or re­
placed. Partial operatlDf1 of solenoid 
SWitch. which must then be repaired or 
replaced. 

Cnack busnings and if necessary repla­
ce them. 

Eliminate foreign mailers. 

Replace brushes or make them match 
with commutator by setting the motor 
10 work for a certain lime without any 
load. Check load of brush springs ami 
If any yielding is noticed raplaca tnem. 
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FAULTS 

Brushes wear out 100 
quickly. 

Sparking at commutator. 

POSSIBLE CAUSES 

Brushes don't slide freely In brush 
holder. 

Ovalized commutator. 

Mica protruding from copper commuta· 
tor blades. 

Loose brush holders. 

Brushes ell:erclse an excessive pressu­
re on commutator. 

Unsuitable brushes. 

General overload. 

loose brush springs. 

Mica protruding from copper. 

loose brush holder. 

REMEDIES 

Clean brush holder guIdes or replace 
brush holder. " necessary. 

Turn commutator end remove ell:cess 01 
mica. 

Clean commutator and remove excess 
of mica . 

Tighten brush holder securing screws 
and rlvels. 

Check springs load to be of the requl· 
red value. 

Replace brushes. fitllng original parts. 

Overhaul Slarter motor. 

Replace springs. 

Remove excess of mica and clean com· 
mutator. 

Tighlen brush holder securing screws 
and rlvelS . 



IGNITION SYSTEM 

The ign ition system comprises; Distributor comprises: contact breaker unit, con­

densor , distr ibutor rotor, distributor cap and a 

_ ignition coil, MARElLi BE 2000 type spark advance device, which Is generally auto­
matic. 

- distributor. MARElLi S123A type 

- low tension and high tension cables 

spark plugs. MARELLI CW 225 GVT or 
BOSCH W 225 T 2 type 

- energy source, consisting of generator 
Battery assembly. 

GENERAL INFORMATION 

The energy required for generating the sparks 
is suppl ied by the battery, with which. as already 
said. the machine is provided. Battery, however. 
supplies low tension current. while high tension 
will be necessary for the ignition. 

Such transformation is provided by the • igni­
tion coil . whose specifical purpose Is to con­
vert low voltage current into high voltage 
current. 

In multicylinder engines it is also indispensable 
to distribute the high voltage current to the 
spark plugs so that sparks are produced at the 
most suitable moment and accordingly to firing 
order. Such duty is performed by the • Ignition 
distributor ". 

Distributor duties are of rather a complex na­
ture . Actua lly this device must break low voltage 
current and distribute high voltage current to 
each plug accordingly to the advance required 
by the engine. 

COil 

Description 

Ignition coil. MARElLi BE 200 D. consists ba­
sically of two windings: the primary winding 
(small number of turns wound up with thick 

Fig. 120 
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gauge wire) and the secondary winding (high 
number of turns wound up with fine gauge 
wire). 

DISTRIBUTOR {see Fig. 120}. 

Descript ion 

Ignition distributor is a MARElLI S123A type . 
This device comprises the automatic advance 
assembly, the contact breaker unit on low 
voltage circuit. the high voltage distributor cap 
and condensor. 

Features 

_ Automatic advance: 14° 

- Direction of rotation: CCW 

- Automatic advance operating range: see 
diagram on Fig. 122. 

Contact breaker gap 0.42 - 0.48 mm. 
(.016 - .01 8") . 

- Contacts pressure: 475 + 50 g. 

AUTOMATIC SPARK ADVANCE DEVICE 
(see Fig . 121) 

Consisting of two suitably shaped centrifugal 
weights (1) having fulcrum on the studs (2) 
inserted In plate (3) which is solid with shaft 
(4). At a predetermIned No. of revs we ights be­
gin to move and by meas of a suitable slot in sa­
me they entrain the pins (5) and (6) secured to 
plate (7) which Is solid with cam IS). thus cau­
sing an angular displacement of the cam with 
respect to the distributor shaft . Return of weigh­
ts Is obtained by means of return springs (10) 
hooked to the studs (2) and to the pins (11) 
on plate. Rest position of return springs Is de­
term ined by pin . (6) contacting the end of the 
plate slot. Lock plate (12) secures the position­
ing of weights and cam, especially when strip­
ping down distributor rotor. 
Every engine speed requires the equivalent 
ignition moment according to a curve (advan­
ce curve) which is then determined in relation 
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Fig. 121 - Operation of the automatic spark advance device. 
1. Weight· 2. Stud - J . Plate. soUd with shaft - 4. Shaft -
S. Cam control pin - 6. Cam control pIn - 7. Plate, 80l1d 
with cam - 8. Cam - 9. Plate slot - 10. Return spring -
11 , Spring stud - 12. Lock plate. 

AUTOMATIC SPARI< ADVA NC[ DIAGRAM 

, ' I 

,,' 

~ 5 
! 

• .. .. 
05 

o soc '000 
DI"ribl,llor- ,11,11 RPM 

Fig. 122 



to engine speed. Automation spark advance is 
then reppresented by a diagram (see Fig. 122) 
which shows the degrees of advance of the cam 
with respect to the speed of the distributor 
shaft. 

CONTACT BREAKER (see Fig . 123) 

The duty of the contact breaker is to break at 
Intervals the low voltage current which flows in 
the primary winding of the ignition coil. Contact 
screwed to distributor body and which compri· 
breaker consistes of one plate (1), which is 
ses the following parts : 

- Fixed contact point holder (2) which can ro­
tate for some degrees around pin (5) solid 
with plate and it is secured to plate by means 
of screw (3) in the most suitable position 
for obtaining a correct breaker gap. 

breaker arm (4) provided with movable 
contact point, pivoted on pin (5) and com· 
prising flat spring (6) which secures contacts 
pressure and adherence of felt pad (7) to 
the two-nosed cam (8) . Number of cam no­
ses Is always the same as the number of 
cylinders . 

When contacts are closed, the low voltage 
current of the battery flows thru ignition coil 
primary winding and arrives to terminal (g). 
From here the current runs thru flat spring (6) 
and goes to ground thru contact point holder 
(2) and distributor body. 

CONDENSOR 

The condensor, which is Inserted In parallel 
with contact breaker points . has the duty to mao 
ke sharper the current break and In the mean· 
time to damp the ' strong sparking originated at 
points by the break of primary w inding. The 
condensor consists of two tin foil stripes, Insu· 
lated by interpolation of paper stripes. The lot 
is then rolled up, dipped into special insulating 
oil and sealed in a casing . One of the tin foil 
stripe~ is internally connected to the metallic 
casing, while the other stripe is connected to 
an insulated terminal. 

-

Fig. 123 

1. Plale . 2. Fixed contact point holder· 3. Paint holder 
securing :lcrew • 4. Breaker arm • Breaker arm pin . 
6. Flal spring · 7. Felt pad . B. Cam · 9. Terminal lor can· 
nection to coil . 

DISTRIBUTOR CAP AND ROTOR 

Distributor cap and rotor can be described 
together because they form the high voltage 
current distribution system. Distributor cap and 
rotor are both in molded bakelite and include 
some metal parts which form separate circuits. 
One of these circuits . and exactly the central 
circuit. transfers the high voltage current recei· 
ved from the coil to the carbon brush which . 
owing to the pressure af a spring. is constantly 
in contact with the inner end of the rotor metal 
brush. 
Rotor is positioned at top of cam spindle . thus 
rotating at the same speed of the distributor 
~haft. When rotor Is In rotation. the outer end 
of the metal brush (contact piece) skims one 
after the other the metal sectors in distributor 
cap, thus transmitting the high voltage current 
pul ses coming from ignition coil. After that. the 
current flows thru the two peripherical circuits 
of cap until reaching outlets in which are in· 
serted the cables required to convey the current 
to the spark plugs. Ignition spark will take pia· 
ce between plug points . The number of the 
cylinder to which each cable must be connec· 
ted is marked on the distributor cap. 

SPARK PLUGS 

Spark plugs fitted on this machine are MAREl· 
1I CW 225 LVT type or BOSCH W 225 T 2 type . 

'" 



..... 
Check points gap. which should be 0.6 mm. 
(0.23"). If any adjustment is needed, act on 
outer electrode. Check condition of insulating 
piece and if breaks or cracks are detected, 
replace plug. Spark plugs can be cleaned with 
pure gasoline and a wire brush, using a needle 
to reach for the inner parts . 
It is advisable not to change to a different type 
of spark plugs. Many engine Irregularities could 
be avoided by constant use of the suitable type 
of spark plugs. 
When fit1ing plugs. make sure they are started 
by hand for a few turns and complete the ope­
ration by means of the suitable wrench in the 
tool kit. Do not overtighten. 

STATIC CHECK OF IGNITION ADVANCE 

- Make sure that L/ H cylinder (No. 2J is at 
T.D.C .• on its compression stroke. I.e. with 
both valves closed . The arrow (see 0 on 
Fig. 124) on timing cover must be right op­
posite tlle slot {E l an generator belt pu lley. 

Check that distributor contact gap (see A 
on Fig. 125) is 0.42-0 .48 mm. (.01S-.01S) . If 
not so, adjust by means of adjusting screw 
(9). 

Pos ition the contact piece of rotor to skim 
the metal sector pertaining to cylinder No. 
2 cable (this can be done by provisionally 
position ing the distributor cap and checking 
that contact piece of rotor is directed to­
wards mark No. 2J . 

Insert distr ibutor in cranckcase, making sure 
that driving pinion engages gear on cam­
shaft and that distributor ad justing sector 
matches with threaded hote in crankcase , 
thus allowing fllment of adjusting bolt and 
washer . 

Rotate the generator belt pulley so to bring 
the stot {see E on Fig. 124} opposite to the 
mark (A) traced on timing cover . 
This mark is located in a 10° advanced po­
sition to the T.O.C. arrow indicator also em­
bossed on the tim ing cover. 

The distributor points should start to open in 
this position and to ensure that they do so, use 
a timing light which will light up at the exact 
time the points start to open. 

'" 
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If the points open before or after the specified 
mark. slacken distributor securing bolt (see C 
on Fig . 125) and turn the distributor to the right 
or to the left to obtain correct position in 
which the points will start opening at the pr~ 
per time. 
Fit distribution cap and connect cables to spark 
plugs and ignitfon coil. Bear in mind that cable 
departing from cap outlet marked No. 2 must 
be Connected to plug of cylinder No. 2 (l/ H). 
Cable departing from cap outlet marked No. 1 
must be connected to plug of cylinder No. 1 
(A / HI. Cable departing from cap outlet marked 
• BOBINA • must be connected to Ignition coil 
(see Fig. 125) . 

CHECKING OF IGNITION ADVANCE 
BY STROBOSCOPIC LIGHT (Fig . 125/ 1 and 125/ 2) 

For the purpose of checking the ignition advance, 
the crankshaft driven generator pulley on the 
V·7 engines has been provided now with 3 addi­
tional timIng marks. When In coincidence with 
arrow "A" already stamped on the timing cover. 
these marks will serve to determine If the 
Ignition is correctly timed, at different engine 
speeds. 
The new reference marks on the pulley can be 
defined as follows : 
- " s " (first on the left) is the TDC position 

mark for the 2 cylinder (on the teft as seen 
from astride the saddle) 

Fig. 125/ 1 
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Fig. 125/ 2 

- "C" Is the H'" fixed advance position to the 
TOC 
" D" Is the 200 automatic advance position to 
the TOC 

"E" In the 380 maximum advance position 
(flxed + automatic) to the TOC. 

With the engine assembled on the machine, this 
control Is made as follows: 

- Remove generator belt cover by unscrewing 
Its 3 retaining bolts 

- Connect the timing device cable to the plug 
of cyll ndet" 2 (left sitting in the saddle) 

- Connect the 2 stroboscope cables with 
clamps to a battery, ensuring that clamp (+) 
is secured to battery pole ( + ) and the other 
to pole (-J. 

After these connections to the plug and battery 
have been made. start the engine and direct the 
stroboscope light on to arrow "A " on the timing 
cover. 

Check that this arrow Is in coincidence with 
the generator pulley marks "C-D·E" at the foll­
owing engine speeds: 

Mark "c" at 1200 + 100 r.p.m. 

Mark " 0 " at 2200 + 100 r.p .m. 

Mark "E " 8t 3600 ± 100 r.p.m. 

It this control shows that arrow "A" Is In coin· 
cldence with pulley marks "C·O·E" at the above 
engine speeds, then the fixed and automatic 
advance are norm al. 
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FAULTS 

Misfiring. 

,,, 

IGNITION FAULTS 

POSSIBLE CAUSES 

Grounded or uncertain H.T. connec­
tions. 

Ignition coil cap showing traces of dl· 
scharge or burnouts. 

Distributor cap showing traces of di· 
scharge or burnouts. 

Distribution rotor showing traces of dl· 
scharge or burnouts. 

Ignition coli with short-CIrcuited or 
broken secondary winding (coil supp.­
lies very weak sparka). 

Contact breaker periodically grounded 
(current absorbed by primary winding 
does not drop to zero when points 
open) . 

Contect breaker points are dirty. oxl· 
dated or burntout. 

REMEDIES 

Fix or replace H.T. connections. 

Replace ignition coli. 

Replace distributor cap. 

Replace distributor rotor. 

Replace Ignition coU. 

Check Insulations and If necessary re­
place them. Clean contact breaker plate 
with pure gas. 

Clean contact breaker pOint.! thoroughly 
and If nece.!lSary smooth down surfacea 
using suitable file . 



FAULTS POSSIBLE CAUSES REMEDIES 

Irregular gap of contact breaker points, Clean thoroughly contact breaker points 
either due to exceuive wear of same and adjust gap. If necessary replace 
(gap too wide) or excessive wear of contact breaker aet. 
felt pad (gap too narrow) . 

Contact breaker points are out of align- AUgn points, adjust gap and tighten 
ment. down adjusting scr llW. 

Periodically short.clrculated condensor, Replace condensor. 
lacking insulation or broken (strong 
sparking at points) . 

Misfiring .. high apeed. Grounded or uncertain H.T. connections. Fix or replace H.T. connections . 

Ignition call cap showing trlCliS of dl· Replace Ignition coli. 
scharge or burnouts. 

Distributor cap showing traces of dl· Replace distributor cap. 
scharge or burnouts. 

Ulstrlbutor rotor showing traces of dl- Replace distributor rotor. 
scharge or burnouts. 



FAULTS 

11. 

POSSIBLE CAUSES 

Ignition coil with short-cIrcuited or 
broken secondsry winding (coli supp­
Ues very wesk sparks] . 

Uncertain l.T. connection • . 

Contact breaker periodically groonded 
(current Ibsorbed by prImary winding 
does not drop to zero when polntl 
open] . 

Contact brelker points Ir. dirty. oJC'" 
dlter or burnout. 

I~ular gap of contllCt breaket polntl. 
e ither due to eJCC8sltve wesr of same 
(gap too wide) or IJCcesltve wear of 
felt p.d (gap too narrow) . 

Contact breaker point. are OIJt of align. 
ment. 

REMEDIES 

Replace Ignilion coil. 

Check connecllons. tighten IereWi .nd 
nuts, renew weldings etc. 

Check In.ul'tions ,nd If necessary r. 
place them. Clean contact breaker plate 
with pure ~s. 

Clean contact breaker points thoroughly 
and if necessary smooth down surfaces 
ul lng suitable file. 

Clean contact bra-ket points thoroughly 
and .elIuSI gap. If necessary repface 
contact breaker . el. 

Align points, adJUI! gap and tighten 
down adjust ing screw. 



FAULTS 

Spark failu re . 

POSSIBLE CAUSES 

Contact breaker arm 100 lightly fitted 
on Its pin. 

lack of pressure al contact breaker 
points. 

Periodically short-cIrcuited condensar, 
lacking Insulation or broken. 

Break In connections. 

IgnItion coil cap per forated by H.T. 
or grounded. 

Distributor cap perforated by H.T. or 
grounded . 

Distributor rotor perforated by H.T. or 
grounded. 

--sr-
~!J1!J ! ,ttCJ) 

REMEDIES 

Clean and lubricate pin with lew drops 
of suitable oil. 

Check and if necessary replace contact 
breaker arm. Check spring load to be 
as requi red by tes ting data. 

Replace condensor. 

Locate break and repai r or replace 
connections. 

Replace Ignition colI. 

Replace distributor cap. 

Replace distributor rotor. 
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FAULTS 

n. 

POSSIBLE CAUSES 

Short-cIrcuited Ignit ion coli wloolng (on 
fesf bed. ammeter shows absorption to .0 be higher than normal) . 

Grounded Ignition coli primary winding 
(current flow does not stop even with 
open contact braaker points). 

Break In ignition coli primary winding 
(current does not flow thru coli). 

Too wide or too narrow contacts gap. 

Contact breaker arm seized on pin. 

Short-circuited condensor. 

REMEDIES 

Replece Ignition coil. 

Replace Ignition coil. 

Adjust to correct gap and tighten down 
screw which secures fixed contact pla­
te. It necessary replace contacts set. 

Remove contact breaker arm. Clean 
pin and lubricate with 8 few drops 'If 
suitable all. If necessary replace c~ 
tact bresker arm. 

Replace condensor. 



ELECTRIC HORN [see Fig . 126) 

The electric horn fitted on the • V7· machine 
Is a MARElU T 12 DE/ F type . The electric horn 

circuit consists of: horn . pushbutton control. 

located on left handlebar - ground, the latter 

being the frame of the machine. 

Horn is provided with a diaphragm which is set 

Into vibration by means of an electromagnet. 

Current flowing thru electromagnet winding ori­

ginates a magnetic field, thus attracting a keeper 

which is secured to horn diaphragm. 

The slight movement of the keeper flexes the 

diaphragm and at the same time electromagnet 

contacts open. In this condition the current 

does not flow anymore thru the electromagnet 

Winding , the keeper Is no more attracted and 

diaphragm then returns to original position. 

Con tacts then close again and a new cycle 

starts. 

The continuous flexure of the diaphragm causes 

a vibration. thus originating the sound of the 

electric horn. 

OVERHAUL AND REPAIR INSTRUCTIONS 

If electric horn is faulty in operation or falls to 

work at all , before stripping down make sure 

that possible cause Is not In some other part 

of the electrical system. 

If electriC horn falls to work check that pushbut­

ton control is not faulty and also check con­

nections to headlight. 

If electric horn gives an irregular sound, check 

bolts which secure horn unit to frame. If electric 

horn sounds uninterruptedly, look lor grounded 

contact in pust:botto,l control or in connection 

between pushbutton control and electric horn. 

Should above inspections fail to detect the fault, 

it Is obvious that the c;;ou::;e lies inside electriC 

horn and In such case it Is suggested to apply 

to an Authorized Dealer. 

To tune the sound of· the electric horn, act on 

adjusting nut (see A on Fig. 126) . 

FIg. 126· Ehtctrom.gnetic horn [adjustable block core type) . 

1. Body . 2. Coif . 3. Core . 4. Breaker • 5. Keeper . 

6. Diaphr.gm - 7. Resounding dIS(: . 
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ElECTRIC HORN TESTING DATA 

FEATURES 

Type No. Oper.tl~ Termlnll. ten:;lon 

T 12 DE/ F 12V screw type 

Fixed air gap type electric horn, % mm. 103 (4 .005") . 

ELECTRICAL DATA 

Testing tension 
Absorption 
Coil resislence 

TENSION ANO INSULATION TESTS 

13 V 
-3 A 
1.02 n 

Cover 

threaded 
looklntl ring 

Check dielectric rigidity by feeding for 3 sec.s with 450 V. 50 Hz. A .C. 

So09O" 

side bracket 

Check Insulation resistance by feeding with 100 V, D.C. · Resistance value must exceed 5 Mr). 

ACOUSTIC TESTS 

VibraUon frequency . . . . . 
Sound level at a distance of 2 mt. (6.56 ttl 

12. 

415-440 Hz. 
105-125 D.B. 



FAULTS 

Horn fall, to work. 

Horn glYes an Irregular 
sound. 

ELECTRIC HORN FAULTS 

POSSIBLE CAUSES 

Break In external connections. 

Sreak In inlernal connections. 

Short~ircuited, broken or grounded 
call. 

Short-CIrcuited condensor. 

Keeper out of adjustment. 

Breaker O\lt of adJustmiint. 

Dirty breaker contacts. 

Burnout or unwelded breaker contacts. 

Faulty external connections. 

Faulty Internal connections. 

Short-cireuited coil . 

Break in condensor. 

REMEDIES 

locate break and repair it. 

Locate break and repair It. 

Replace coil. 

Replace condensor. 

Ad/ust keeper position. 

Adjust breaker. 

Clean conlaett and adjust breaker. 

Replace breaker. 

Locate fault and repair It. 

Locate fault and repair It. 

Replace call. 

Replaca condensor. 

121 



FAULTS POSSIB LE CAUSES RE MEDIES 

Keeper not adjusted. Adjust position. 

Breaker out of adjUllment. Adjust bresker. 

Dirty breaker contlcts. Clean contKtI. 

Burntout or unwelded breaker contacts. Replace breakar. 

Broken lesf spring. Replace leaf spring {when allowed 
horn type} . 

b, 

Diaphragm not correctly positioned. Position diaphragm correctly. 

Deformed diaphragm. Replace diaphragm. 

Horn assembly "''' properly aecured Tighten securing bolts. 
to frame . 

Hom sounds Grounded external connections. Locste fault and repair It . 
uninterruptedly 

Grounded Internal connections. locate fault and repair II . 

Grounded coil. Replace coli. 
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LIGHTING 

12 V lighting equipment, including the following: 

HEAD LIGHT (see Fig. 127) 
Sea led beam insert, 168 mm. dia. (6.6"). Access 
inside headlight body is obtained undoing screw 
(1) and moving bottom side of rim so to disen­
gage sealed beam unit from top retaining slot (2) . 

HEADLI GHT TERMINAL PLATE 
Check good condition of all connections. 

HEADLIGHT TERMINAL PLATE C/ W FUSES 
(see Fig. 1271 

FUSES 
All electricals are protected by four fuses (or 
more, depending on machine model). Before 
replac ing a blown fuse it will be necessary to 
detect the cause, that is to say the short circuit 
which originated the fuse blowing. When trying 
to locate the fault, use wiring diagram {see Fig. 
130 or 1311. Replace with 25 A fuses. 
Fuses are located on top terminal plate . inside 
headlight body. 

Fig. 127 

Fig. 128 

BULBS (12 V) 
H dl" h Sealed beam insert 

ea Ig t 168 mm. dia. (6.6") 
- Tail light two filament. round 
Instrument panel: (see Fig . 128) 
- Speedometer (A) round 
- Dimmeter light indica tor (B) round 
- Ammeter (e) round 
- Neu~ral indicator (D) round 
- Oil pressure gauge (El round 

TAIL LIGHT AND STOP LIGHT 

45-45 W 

20-5 W 

3 W 
3W 
3W 
3W 
3W 

Located in number plate holder on rear fender. 
fi ts a two-filament round bulb as shown above. 
secured to bayonet type lamp holder. 

NB: When replacing. always use bulbs of similar 
type and capacity. 

CABLES 

Check and ensure of their perfect condition . If 
cracked. unwelded or deteriorated. cables must 
be positively replaced. 
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INSTRUMENTS AND CONTROLS 

- Speedometer (See fig . 128) Including: 

8) Mile calibrated clock; 

b) Hlgn beam Indicator red light: 

cJ Red warni ng light. ammeter. Indicating 
insufficient flow of current from gene­
rator for battery charge. Should go out 
when engine has reached a certain num· 
ber of revolutions . 

d) Orange warning light . Neutral Indicator. 
Does not light up when any gear Is 
engaged: 

e) Red warning light. 011 pressure gauge. 
Goes out when there Is sufficient oil 
pressure for engine lubrication. 

IGNITION KEY 

An Ignition key and a duplicate are supplied with 
'each machine. The number should be recorded . 
In case of loss , the key number should be repor­
ted to your dealer . 

2 . Ignition key switch {Automotive typel . This 
controls the entire electric equipment and 
engine starting. This key has the function 
of an antitheft device (See fig. 128). 

12. 

This key has four positions : 

• o. = Machine at standstill. key remova· 
ble . all electrics switched off . 

.. 1 • = Machine standing. key removable, 
parking lights on . 

• 2· = Running position or machine ready 
to set out . All controls on . For 
dayl ight riding no other poSition Is 
necessary. 
For night driving lever A and B on 
the left handlebar switch must be 
switched on (fig. 129). 

.3. = For starting only. The key returns 
automatically to position 2 when 
the engine has started. 

4 • Dimmer switch and horn button (fig . 129) . 

On left handlebar. 
Switch A : 
Position 1 = lights off 
Position 2 = lights on 
Switch B: 
Position 3 = low beam 
Position 4 = high beam 
Push button C = horn control. 

5 • Twist grip throttle control 
It Is fitted on the right handlebar. Throttle Is 
opened by turning towards the rider. 

6 • Clutch lever 
It Is located on the left hand handlebar and 
should be used only for slarting and gear 
shifting. 

7 • Gearshift lever 
Of rocking type, on right hand side of ma­
chine. 

8 • It is located on the left hand side of the 
machine. 

Fig. 129 



KEY TO CABLE COLORS (Fig. 130) 
(U.S.A. MODEL 700 cc.) 

1 • BlacfJ: battery 1/ to s tarter motor relay Z 
2 • Red: regulator U 518+ to battery 1/ + 
3 • Red: battery 1/ to ignition switch Q 
4· Grey·red : generator T to regulator U (0 +1 
5 • White: generator T to regulator U (OF) 
6 • Black: terminal with fuses C to stop cutout 0 
7 • Yellow: distributing block 0 to tail light bulb R 
8 • Green: neutral cut-out N to warning light F on spee· 

dometer 
9 • Brown: Ignition switch Q {SOl to starter relay Z 

10 . Blue-black: terminal block C to H.T. call I 
11 • Grey: oil pressure eut-<:ut P to s peedometer L 
12 • Red: generator T 10 warning light 0 on speedometer L 
13 • Black: distributing block 0 to horn M (T-) 
1.4 • Red: terminal block with fuses C to Ignition switch 0 
15 , White; dis tributing block 0 to warning bulb 0 In 

speedometer L 
16 • Yeliow-bIICk: distributing block 0 to warning light LA 

on speedometer 
17 . Brown: terminal block C to ignition switch 0 (tnt.) 
18 . White·black: terminal block C to speedometer L 
19 . Green: distributing block C to light switch E 
20 . Green·black: dist ributing block 0 to light switch E 
21 • Grey·red; distributing block 0 to light switch E 
22 • Brown: terminal block C to light switch E 
23 • Bli ck: distributing block 0 to light switch E 
25 • Black: stop light cut-out 0 to tail light bulb S 
26 • Black: regulator U to ground 
27 . Black: battery V to ground 
28 . Black H.T. coil I to contact breaker H 
29 • Black H.T. coil I to distributor G 
30 . Black distributor G to spark plug F 
31 . Black distributor G to spark plug F 
37 . Black distributing block 0 to ground 
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.41 • Green-black: distributing block 0 10 high beam lila· 
ment B 

42 • Green: distributing block D to low beam filament B 
41 • Black: headlight bulb B to dist ributing block 0 

IGNITION KE Y SWITCH .-1 - 3D/3D inl. 
2 - 30/20 Int. 
3 - 3D/3D into 

IS/ 54 
15/5.4 . SO 

WIRING DIAGRAM 
A • Headlight 
B . Main light bulb 
C • Terminal block with fuse s 
o . Distributing block 
E . Light switch and horn btillom 
F . Spark plug 
G • Distributor 
H • Contact breaker 
I • H. 1. call 
L . Speedometer and warning light bulbs 
M . Horn 
N • Neutral indicator I;ul-out 
o . Stop light cut-out 
P . Oil pressure cut-out 
o . Ignition switch 
R . Number plate and tail light 

. Plale illumination and stop lighl 
T . Generator 
U - Regulator 
V . Banery 
Z . Starter motor realy 
X . Starter motor 
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WIRING DIAGRAM (Fig. 130) 
(U.S,A . MODEL 700 cc.) 



STANDARD HEADLIGHT (Fig . 130/ 1) 

All machines for sale In Italy and in countries other than 
USA are equipped with I different type headlight with a 
two-filament t2 V 45/ 40 W high and low beam round bulb 
and an elongated bulb for town driving. Both models Incor­
porate the same type light switch and tt>e town light is 
switched on by pushing A to the right. 

KEY TO CABLE COLORS 

I . BIKk: banery + to starter motor 
2 • Red: ballery to regulator 51 B + 
3 • Red: ignition switch 30/ 30 to ballery + 
4 . Grey·red: regulator to generator 0 + 
5 • White: regulator OF to generator OF 
6 • Blaek: terminal with fuses to stop cut-out 
7 • Yellow: distributing block to tail light bulb 
8 • Green : Instrument board F to neutral Indicator cut-out 
9 • Brown: Ignition switch to starler motor 

10 • Blue-black: terminal block to coli 
11 • Grer: instrument panel 0 to oil pressure solenoid 
12 • Red: Instrument panel 0 to generator 0 + 
13 . BIKk: terminal box wIth fuses to horn 
14 • Red: ignition switch IS / 54 to terminal block 
15 • White: Instrument panel 0 to distributing block 

" 
C>{) 

16 • Yellow-black: Instrument panel LC to dist ributing 
block E 

17 • Brown: Ignition switch Int. to termlnale block with 
fuses 

18 • White blaek : Instrument panel 0 to terminal block 
with fuses 

19 . Gr«n: Ught switch to headlight bulb 
20 • Green.black : light switch to headlight bulb 
21 • Grer-red: light switch to distributing block 
22 - Brown: light switch to terminal with fuses 
23 - Black: horn button to distributing block 
24 • Blue: town driving bulb to distributing block 
25 • Black: stop cut-out to stop bulb 
26 • Black: regulator to ground 
27 • Blacle: battery to ground 
28 • Black: H.T_ col to contact breaker 
29 • Blacle: H.T. coil to distributor 
30 • Blacle: distributor to spark plug 
31 • Blacle: distributor to spark plug 
37 . Black: head"!jht 0 to ground 

IGNITION KEY SWITCH 
0-
1 - 30/ 30 Int. 
2 - 30/ 30 Int. IS / 54 
3 - 30/ 30 int_ IS/ 54 • 50 
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WIRING DIAGRAM Fig . 130/ f ". 
'I, + ,. , U (Standard headlight) 
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KEY TO CABLE COLORS (Fig. 130/ 2) 

(U .S.A. MODEL 750 ce) 

1 . Black : Battery V 10 starter motor solenoid Z 
2 • Red: Regulator U 51 B+ to battery V 
3 • Red: Battery V to Ignition switch a 
I( • Grey·red: Genera tor T to regulator U 10 + J 
5 • White : Generator T to regulator U (OF) 
6 • Black: Terminal with fuses C to stop cutout 0 
7 - Yellow: Distributing block 0 to tail light bulb R 
8 • Green: Neutral cutout N to warning light DO 
9 • Brown: Starter button l to starter solenoid Z 

9/ 1 • Blue-black : Terminal block C to s tartar button 
10 • Blue-blac:k : Terminal block C to H.T. coil I 

10/ t • Blue-bllek : Rev-counter BB 1+) to H.T. coil I 
11 • Grey: all pressure cutout P to 011 pressure Indica-

tor FF 
12 • Red: Generator T to warning light EE 
13 • Black: Distributing block D to horn M (T-J 
11( • Red: Terminal block C to Ignition switch 0 (15-504) 
15 • While: Distributing block D to speedometer AA 
16 • Yellow-black: Distr ibuting block D to warning 

light CC 
17 • Brown: Terminal block C to 19nillon switch 0 (Inl .) 
18 • Whlle-black: Terminal block C to warning Ught EE 
19 - Green: Distributing block D to light switch E 
20 _ Green-black: Distributing block D to light switch E 
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21 • Grey-red: Distributing block D to light switch E 
22 • Brown: Terminal block C to light switch E 
23 • Black : Dis tr ibuting block 0 to light s witch E 
2S . Bilek: Stop light cutout 0 to tall light bulb 5 
26 • Black: Regulator U to ground 
27 • Blac:k: Battery V to ground 
28 . Black : H.T. coil 1 to contact brelker H 
29 • Bilek : H.T. coil I to distributor G 

29/ A • Black: H.T. coil I to revcOtJnter BB 
3D • Black: Distributor G to spark plug F 
31 • Black: Distributor G to spark plug F 
37 • Black: Headlight B to ground 

37/ A • Black: Rev-counter BB to ground 
37/ B • Black: Slarter motor solenoid Z to neUlra indica­

tor N 
41 • Green-black: Distributing block 0 to high beam fila­

men! B 
42 . Green: Distributing block 0 \0 low beam fUament B 
43 - Black: Headlight bulb 8 to ground on distributing 

block D 

IGNITION SWITCH POSITIONS 
0_ 
1 - JO/3O - into 
2 - JO{30 . into . 15/ 504 
3 - JO/ 3O . inl . . 15/ 54 - 50 
NB. - Position 3 does nol serve for syslems Incorporating 

$ISrler button. 

/ 

WIRING DIAGRAM Fig. 130/ 2 
(U.S.A. Model 750 cc.) 
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WIRING DIAGRAM 

• He.dllght 
• M.ln driving lights 
• Terminal block with fuses 
• Distributing block 
• Ught switch and I'Iorn button 
• Spark plugs 
• Distributor 
• COntllCt breaker 
• H.T. coli 
• Starter button 
· Horn 
• Neutral Indicator cutout 
• Slop light culOlJt 
• 011 pressure cutout 

STANDARD HEADLIGHT (Fig. 130/ 3) 

All machines tor sale in haly and in countries other than 
USA are equipped with a different type headlight with a 
two·flilment t2V 4S/ 40W high and low belm round bulb 
and an elongated bulb tor town driving. 80th models Incor· 
porate the same type light switch and the town light Is 
switched on by pushirl9 A to the right. 

kfY TO CABLE COLORS EUROPEAN MODEL 

1 . Black: Battery 1+ J to s tarte r motor 
2 • Red: Battery to regulator 5t B + 
3 . Red : Ignition s whch 30/30 to battery + 
4 . Grey",ed: Regul.tor to generator 0 + 
5 • Whit. : Regula tor OF to generator OF 
6 • BlICk : Headlight to stop cutout 
7 • v.now: Headlight termln.1 to till light 
• • Grun : Warning light F to neutral Indlcllor cotout 
9 . Brown : Starter bullon to starter motOr solenoid 

10 • Blu. bIKk: Headllnght terminsl to H.T. coli 
11 . Gr.y: Warning light F to oil pressure cutout 
12 • Red: Warning light A to generator 
13 • Black : Distributing block to horn 
14 • Red : Ignition key IS/ 54 to headlight terminal 
15 • While : Speedometer AA to distribut ing block 
16 . Yellow·bllCk: Warning light CC to dist ributing block 
17 • Brown: Ignition switch INT to headlight terminal 
18 • White-bIKk: Warning light FF to headlight terminal 
19 . Green: Ughl switch to distributing block 
20 • GrlHln-black : light switch to diSlrlblJtlng block 
21 . Grey-red: light switch to distributlrli block 
22 . Brown: light switch to headlight terminal 
23 • Black: Horn bulton to distributing block 
2 • • BI.ek : Horn T + to headlight terminal 
25 • Blue: Plrklng light to distributing block 
26 • BIKk : Stop light culoot to tail bulb 
27 • BlICk: Regulator to ground 
28 • BlICk: Battery to groond 
29 • Black: H.T. coil to contact breaker 
30 • Bilk: H.T. coli 10 dlstrlblJtor 
31 • BlICk: Distributor to spark plug 
32 • BI.ck: Distributor to spark plug 
33 • Black: Headl.mp to ground 
J4 • Green: Distributing block to low beam light 
35 • Green-black: Distributing block to high beam light 
36 • BlICk : Headlight IxJ lb to ground 
37 • BlICk : Perking Ughl to ground 
38 • BIue-blKk : Headlight terminal to button horn 
39 • Blu.bIKk: H.T. coil + to rev-counter 
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• Ignllion switch 
• Number plale snd lall Ught 
• Plete Illumination .nd atop light 
• Generator 
· Regulator 
• Benery 
• Starter motor solenoid 
• Starter motor 
· Speedometer (with Illumination bulb] 
• R8\loCounter (with illumination bulb] 
• Ughts Indicator (green] 
• Neutral Indicator (amber] 
• Generator charge Indicator (red) 
• on pressure Indicator (red) 

'0 • Black: H.T. coil - 10 rBY-<ounter 1 
., • Black : Rev-aJunter aa to ground 
42 • BIKk : Staner molar to ground 

IGNtnON SWITCH POSITION 

.0 • 
• 1 • 30/ 30 . In t . 
• 2 • 30/ 30 . Int. 15/ 54 
.3 • 30/ 30 . Int. 15/ Sol . 50 

, ., 
. .' 

N.B. Poallion • 3 • does nol seNe on machine with starter 
button. 

WIRING DIAGRAM· EUROPEAN MODEL 

legend : 

A • Headlight 
B • Main light bulb 
C • Terminal block with fuses 
o • Distributing block 
E • light switch and horn button 
F • Spark plug 
G • Distributor 
H • Contact breaker 
I . H.T. coil 
L • Starter button 
M • Horn 
N • Neutral Indicator cutout 
o . Stop light 
P • 011 pressure cutout 
o • Ignition switch 
R . Number plate and tail light 
S • Pllte illumination 
T • Generator 
U . Regulator 
V • Battery 
Z • Starter motor solenoid 
X • Staner motor 
AA • Speedometer with illumination bulb 
B8 • Rev-coonter 
CC • lights Indlcllor (red) 
00 • Neutral indiCllor . (amber] 
EE • Charge Indicator (red) 
FF • Oil pressure indicator Ired) 
GG • Parking light 
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WIRING DIAGRAM Fig. 130/ 3 
(Standard ~eadlightl 
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KEY TO CABLES COLORS 

750 cc . Police model 

1 • Blaek: Banery 23 to alarter motor relay 24 
2 • Red : Regulator 22 to bauery 23 
J • Red : Battery 23 to Ign1l10n switch 20 
" • GreY-f'ed: Generator 21 10 regulltor 22 
5 • White: Generelor 21 to regul810r 22 
6 • Black: Terminal with fuse. 3 to stop CUlout 37 
7 • Black: Hllght bulb 2 to dlllributing block" 
I . Green-bl~ : Hllght bulb 2 10 drstrlbuting block 4 
9 • Green: High beam bulb 2 to distributing block 4 

10 • Brown: Termln.1 block with fusea 3 to Ignition 
switch 20 

11 • BllHI-btKk: Termine' with tuses 3 to .tert bunan 33 
12 • Blue-black: Termlna' with fusea 3 to H.T. coli 28 
13 • Red: TermInal with tuses 3 10 Ignition switch 15/ 54 
,4 • Whlte-black: Termlna! with fuses 3 to SG?8rate ruse 5 
15 . Red: Termine! with fusel 3 to Ignition switch 30/ 30 
16 • Grey-black: Terminal with fuses 3 to front sIde red 

light swllch 31 
17 • Whlle-black: Terminal with fuses 3 to rear nash.r cut· 

00" 
11 • Black: Terminal with fUles 3 to turn flasher cutout 34 
19 • Orange: Terminal with fuses 3 to light awltch and horn 

button 30 
20 • V~lel : Terminal with fuses 3 to tum signal awltch 32 
21 • V~let: Termina.l with fuses 3 to fl8sher cutOUt 34 
22 • Black·whlte: Terminal with fuaes 3 to red Indicator 

light 19 
23 . GreY-f'ed: Distributing block 4 to light switch 30 
24 . Yellow-black: DlstributinQ block 4 to red warning light 

for hIgh be8m 18 
25 • wtllte: Distributing block" to alMledo lamp 15 
26 • Black: DlstrlbutlnQ block 4 10 light switch 30 
27 • BIIICk: Distributing block 4 to horn 36 
21 • Bilek : DlstrlbutlnQ block 4 to ground 
29 • Gree": Distributing block 4 to light switch 30 
30 • GrNn-black: Dlltrlbutlng block 4 to light switch 30 
31 • B~k: Fuse 5 to horn 36 
32 • Black: Fuse S to cutout 36 
3J • Black·yellow: L/ H turn IndIcator 43 10 rear black 40 
34 • Yel1ow-black: Dlltrlbutlng block 40 to front block 30 
35 • Yellow: Supplementary l1ght 50 to cutout 6 
36 • Blue: Front lateral light switch (red) 31 to front 

block 13 
37 . Red: Generator 21 to Indlcetor light 19 
38 . Black: H.T. coli 28 to contact breaker 27 
39 • Bilek : H.T. coli 28 to dlltrlbutor 26 
40 • Black: Distributor 26 to plug 29 
41 • BlKk: Sterter motOr relay 24 to starter motor 2S 
42 • Black: Starter molor rellY 24 to neutral ioolcator cut· 

00139 
43 • Yellow: HUgh! distributing block 4 to rear dlstribut· 

Ing 40 
.... . BroWYI: Stlrter relay 24 to start bunon 33 
45 . Yellow: L/ H reat light 45 to rear block 40 
46 . Blue-black: Rear amber flasher 43 to resr dlstrlbullng 

block 40 
47 • Yellow: Number plate and stop light 41 to rear 

block 40 
48 • Black: Number ptlte and ItOP light 41 to rear block 40 
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49 • Yellow: R/ H reat flasher 42 to rear block 40 
50 • Y.llow: R/ H re.r blue light 44 to rear block 40 
51 • Yellow: R/ H relr block 40 to front distributing block 13 
52 • Blue-bladl: Rear distributing bloc 40 to front dlstrlbut· 

ing block 13 
53 • GrN": Neutral lodlc.lor cutout 39 to amber Indlc .. 

tor 18 
54 • Blue : Front distributing block 13 to red wamlng lamp 

for fro"t red light 8 
55 • Blue : Front distributing block 13 to R/ H red front 

IIghl 46 
56 • Blue-black: Front distribu ting block 13 to amber rear· 

light cutout 3S 
57 • Yellow: From distributing block 13 to tur" .rgnal 32 
58 • Yellow: Front distributing block 13 to gr8e" warning 

lamp for R/ H tlllher 11 
59 • Yellow-btsek : Front distributing block 13 to green 

warning light 18 
60 • Yellow·black: Front dlstrlbuti"9 block 13 to turn slg-

"al lamp switch 32 
61 • Blaek·whlta: Rear Imber cutout 35 to cutout 7 
62 • BlKk: Rear block 40 to slop light cutout 37 
63 . BluMlsek: Rear light amber flasher 42 to rear block 40 
64 • Vallow·bllek : Front distributing block 13 to amber tum 

I"dlcator bulb 49 
65 • Blue-bllck: Front block 13 to blue wamlng light 9. 

LEGEND 

1) Headlight 
2) High and low beam lamp (45/ 40 W • t2 VI 
3) Terminal block with fusel 
4) Distribution block '" headlight 
5) Fuse fpr hom aoo addltlon,l light 
I) Cutout for additional Ught 
71 Cutout for rear amber flasher. 
I) Red warnl"9 lamp for fronl red lights (bulb 3 W. 12 VI 
9) Blue warning light for amber raar lamps (bulb 3 W • 

12 VI 
10) Green warnl"g lamp for L/ H flasher lbulb 3 W . . 12 VI 
11} Green warning lamp tor A/ H flasher (bulb 3 W • 12 V) 
12) Instrument panel 
13) Front dlst rlbutl"g block 
t4) Mile speedometer 
15) Speedometer illumination 'ampo (3 W • 12 V) 
16) Red warning light for high he,m (bulb 3 W . 12 V) 
17) Red 011 pressure indicator (bulb 3 W • 12 V) 
tI) Amber neutr,l I"dlcator lamp (bulb 3 W • 12 V) 
19) Red Indicator light for Insufficient banery charge 
20) Ignition switch 
21) Generator 
22) Regulator 
23) Battery 
24) Starter motor relay 
25) Starter motor 



26) Distributor 
211 Contact breaker 
28) H.T. coil 
29) Spark plug 
30) light switch and horn button 
31) Front side red lights switch 
32) Turn signal flashing lamps switch 
33) Start button 
~) Turn flashers cutout (28 W - 12 V) 
35) Ambe r rear lights cutout (40 W . 12 Vj 
36) Horn 
37) Stop light CUlout, rear brake 
38) Oil pressure solenoid 
39] Neutral Indicalor cutout 
40 ] Rear dlstribUllng block 
41) Number plate and stop Ught (5/ 20W. 12VJ 
42) R/ H rear light amber flasher (bulb 5/ 20 W - 12 V) 
43) R/ H rear light amber flashe r (bulb 5/20 W • 12 V) 

21 
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44} R/ H rear light. blue (bulb 5 W _ 12 V) 
45J l / H rear light. blue (bulb 5 W - 12 VI 
46) R/ H red front lighl (bulb 15 W - 12 V) 
411 l / H red front light (bulb ISW - 12Vl 
48) R/ H amber turn Indicator (bulb 15 W • 12 VI 
49) l / H amber turn Indlcalor (bulb 15W - 12VJ 
SOJ Additional light for police duties 
51) Stop light CUlout. front brake 

IGNITION SWITCH POSITION 

0 -
t - 30/ 30 Inl . 
2 - 3D/ 3D Inl. 15/54 
3 - Not applicable for systems Incorporating starter 

button. 

WIRING DIAGRAM 
V7·750 ce. 

Ambassador Police 
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LUBRICATION AND GENERAL MAINTENANCE 

(See Chart fig . 131) 

Monthly 

1 • Check electroly1e level In battery (every 15 d.y. in 
summer) . See. B.ttery ' . 

Periodically 

2· Check Ure pressure with. g~ge (I .. page 101 . 

After the first SOD km •. (300 mU.I) 

3 • Replica the ctaockase all . See 0 Engine lubrication ' . 

•. Tighten III nuts end botll. 

5 . Check Ind IdJuat tappet play. If necessary. See 
o Tippet Adjustment ' . 

6 • Check and If necesslry top up 011 level In crankcase. 
ColTect level is In between the mInimum Ind maxI­
mum mlrkl on the dlpllick. See - EngIne lubrication _. 

Ev.ry 1000 km • . (600 milel) 

7 - Lubricate cable ends. See • lubrlCltion of clutch. 
lront brake. Illd l It clbles • 

Every 3000 kim. (1800 mllea) 

8 - Replece all In crankClse. See • Engine lubrlclllon_ . 

Fig. 131 
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9 . Chee tlppel clearloce. See, Tippet cr .. r.oce _. 

10 - Check Ind clean splrk plugs. See • splrk plugl _. 

11 - Check all level In gearbox Ind If necessary 10j) up. 
See - lubrication of gear box _. 

12 • Check 011 level In tranlmlsslon box lor lubricatIon 01 
bevel ge"l. II necessary. lop up. 

13· Cleln petrol cockl and flIters. CIIrburetor Hlter. Ind 
fuel line to clrburetors. Sel • Clrburatton ' . 

Every 10000 km • • 16000 mltl.1 

14 • Strip clrburetor and check IU PlrlS. Using In Il r et. 
clean out all ducts. See 0 C"bur.tion ' . 

15 - Change gearbox 011. See • lubrication of transmlllslon , . 

16 • Change rear wheel drtw box 011. See • lubrlcltlon 
of rear wheel drive o . 

17 • Check cleanllnells and tlghtne .. of all battery con· 
nectlonl Ind smaeT them with vllellne. See ,Battery_ . 

18 - Clean generator commutator Ul1n9 e clean cloth 
slightly molslened In petrol. See - Generltor ' . 

After the first 20000 km •. (12000 mUea) 

19 • Check condition 01 wheel beltlngs and If atlll eHlclent 
pack Ihlle with gtease. See ,Lubrication of wheel 
belrlngl _. 

20 • Check condition of steering bearings .nd If .tlll good. 
pack with gresse . 

21 • Replace 011 In fork Inner tubes. See lubrlc.tlon of 
fork . 

22 • Clean starter motOr commutltor using a cleln rig 
lighlly moillened In pettol. 

0 -
J1~ __ ?OI.o 
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Fig. 132 Front view 01 engine showing sectional drawing of valve 
gear mechanism. 
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Fig. 133 Rear view of englne-clulch side 
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Fig. 134 Vertical section of engine 
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Fig. 135 
SKt101"la1 dt.wlng 
of reat lotk .nd drive 
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CD Re-desi9ned comfort_conlour laddie ® Ilelnforcl!ld "tuck­

away" side-dane! ® RolI.on center·slond 8) Right sicle fool 

brake lever, left slele fool shih lever {Interchongod conlrol. 

optionall ® Inslanl push·bulton eledric slarter ® Robust 

reor folding foot-pegl 0 Dual concentric ulfburotors in(Qt­

poraHng acceleration pumps ® Re-de,jgned woterproaf 

spark-plug COp$ ® New style fuel thul..ofh ore relocated 

@ New safety-rated lail-slop light ® Wecllhet-proof rub­

ber bellows for fronl brake CClble @ Chrome-panelled fuel 

tonk of new streamlined design @ Weather-proof ignition 

@Adjustable hondlebclrs lerroleel for elr:tra safety @ New 

Hi·to sport/louring headlight @Three popular color 1:om­

binolions, ottractively offset by brilliont chrome ond pin 

striping @ bpawd portiom of olloy V-twin engine deeply 

finned for lTlCUllmum «Iollng@ Highly polished, triple-plated 

chrome mufflers and exhaust @ Maintenance free ~lIft­
drive@ 4.$peed constant· mesh, fDOt·shlft gearbox ~ Tele­

hydraulic fork offers 2.wQY damping @ Swing-arm rellr 

suspension with 3-way adjudable shodell @ Roce-tested 

CTOdle frame ~ Lorge diomeler Iwin leading shoe fl'Clnt 

broke @ Alloy wheeu, 4;00 :II lS
n 

11,8$ fronl and rear @ 
Highly polished chrome sofelY bem; lind pauenger hand roil. 

@ Antl.theft lock mounted into 'leering heQd @ Extra 

lorge capacity, heQvy duty IIlr cleaner @ Highly polished 

chrome fronl fender brace@ Modified cylinder helld, valves 

and dual valve-springs @ Heavy duty adjustable control 

cobles @ Cor-type "Ignition liming prCKedure" @ Sofety 

ntgulation, fronl IIl'Id rear lide reflectors @ Heavy duty 12· 

voh battery @12 Voll, 300 Walt OUlput generator with 

dependllbte cor.type self.stllrler @ Sore: 83mm (3.27") 

Stroke: 70mm (2..77") @ Cor.type inlJrumenlolion -

Speedometer, oil pressure, neutral, Indlcotors. High beam 

Indicator and generotor light @ Entirely oil·free real bro"e 

sYSMm completely isolated from Mar drive @ 60 hone­

power transmitted to reor whMI by high.tensile .teel shoft 

thrlol constant velocity U'ioint IYltem @ Hord chrome lined 

alloy c.,linder barrels @ Heavy duty, muiti-cli$C .:or type 

clulch @ Swing-arm mounted by two heavy duty, life-time 

IIoIbt-icated, adjustable tape' railer bearing. @ ManNa 

one-piece chrome alloy lWei Cfonltshah @ CoMpletely 05-

sembled and tested at 1M factory @ Engil'ltt slcid-plate fa! 

axtra protection @ Ton" capacity 6.1 gaUon @C.R. 9 to I 

~ 

PREMIER MOTOR CORP. Sole Distributor for U.S. and Canada. Hasbrouck Heights, N.l 07604 






