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SpeciÍic€tions

V-1000 model
Êngine
Type
Borq
Stroke
Capac i t y . . .
CompÍession ratio
bhp lsAE)
Max rpm ...
Direction of rotation ,.. ...

Valve clearances (engine cold)
Inlet
Exhaust . . .

Valve t iming
Inlet opens
Iniet closes
Exhaust opens .. .  . . .
Exhaust closes ... ...

Air cooled,9Oo V-twin four stroke
88 mm {3.46 in)
78 mm {3.07 in)
948.8 cc (57.9 cu in)
9.2 |  1
71 @ 6500 rpm

Clockwise. viewed Írom front

0.22 mm (0.009 in)
0.22 mm (0.009 in)

2OO BTDC
52o ABDc
s2o BBDc
2oo ATDC

Noter Íiming is set with valve clearances adiusted to 0.5 mm (0.020 in)
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Valves
Seat angle
l n l e t :

head díameter
stem orameter

Exhaust :

450 30',

403 - 4'1 .o mm{' l  .606 - 1 .614 in)
7.972 - 7 987 mm (0.3138 - 03144 in)

35.8 - 36.0 mm {1 .409 - 1 .417 in)
7965 - 7.980 mm {0.3136 -0.3142 in)
8.00 - 8.022 mm {0.3149 - O.3158 in)

0.0'13 - 0.050 mm (0,0005 - 0.0019 ín)
0.020 - 0.057 mm {0.0008 - 0.0022 in)

14 .0&  -14 .075  mm (0 .5537  -0 .5541  i n )
14 .1O7  -14 .118mm {0 .55541  -0 .5558  i n }
14 ,00  -  14 .018  mm (0 .5512  -  0 .5519  i n )

52.6 nm |.2.O7 lnl
44 .7 mm 11 .77O ln)

15.032 - ' l5.059 mm (o.5918 - 0.5929 in)
'14982 - 14.994 mm {0.5899 '0.5903 in)
0.038 - 0.076 mm (0.0015 - 0.003 in)

31.984 -32.O0O mm 11 2592 - 12594 inl
46.944 - 47.00 mm (1.849 - 1.850 in)

32 .o25 . 32 .O5O mm 11 .2607 - 1 2623 inl
47,O25 - 41.o5O mm {1.8511 - 1.8529 in}

0.025 - 0.066 mm (0.001 - 0.0035 in)
0.025 - 0.066 mm (0.001 - 0,0035 in l

22.o21 -22.oo mm (0.8669 -0.8661 in)
22.O71 - 22.050 ínm (0.8689 - 0,8681 in)
22.121 -22.1@ mm 108709 - 0.8700 in)

21.996 - 21.978 mm (0.8659 - 0.8652 in)
22.046 - 22.02a mm {0.8679 - 0.8672 in)
22.096 - 22.o1a mm 10.8699 - 0.8668 in)
0.004 - 0.043 mm (0.0015 - 0.0016 inl

53.970 - 53.931 mm 12.1248 -2.1233 in)
37.975 - 37.959 mm (1.4951 - 1 .4944 in)

54.000 - 54.019 mm 12.1260 - 2.1267 inl
38.000 - 38.016 mm (1.4961 . 1 4967 in)

0.030 - 0.068 mm (0.0011 -0.0027 in)
0.025-0.057 mm (0.00'10 - 0.0022 in)

lv la inbeêr ing iournal  outs ide diameter:
f lywheel  s ide
Í iming s ide . . .

ÍVla in bear ing inside diameter:
Í lywheels ide
t iming s ide . . .

Clearance:
í lywheel  s ide
l iming s ide . . .

8 ig+nd beêÍ ing
'| st oveÍsize .-. ...
2nd oveÍs ize . . .  . . ,
3rd overs ize . . .  . . .

Big end journal  d iameter:
standard c lass A
stênclárd class I ...

head diameter
stem drameter

Valve guide ínside diameter
Valve guide/stem clearance:

in let  , . ,
exhaust

Valve guide outs ide diameter:
In let  . . .
exnaust

Valve guide housing inside diameter , . .
Valve spr ing f ree length:

o u t e r . . -

Rocker arms
Bush inside diame'ter . . .  . . .
Spindle outside diameler
Bush/spindle clearance .. .  . . .

CamshaÍt
Journal  d iameter:

t imlng s ide . . .
Housing diameter:

f lywheel  s ide
t iming s ide . . .

Clearance:
f lywheel  sÍde
t iming s ide . . .

Tappets
Guide bore diameler:

standard
lst  overs ize . . .  , , .
2nd oversize . , .  . . .

Tappet ou$;de diameter
standárd
lst  oveÍs ize . . .  - . .
2nd oversize . . .  . . .

Clearance

CÍankshaft

Noto: Í!4ain bearings are a\rêilàble in three oversizes oí 0.2O mm {0.0079 in) increments

44.008 -44.014 mm {1.7325 - 1.7328 in}
44.O14 - 44,O2O nm {1,7328 - 1.7330 in}

Note: On origanal assembly the big+nd journals are selecrively matched with two classes oÍ big end be6ríng. Class A mêrked white is
mêtched with Class B cÍankshaft marked white. Clêss B bearings maÍkêd blue on the connecting rod are matched with Cláss A crankshaft,
maíked blue. When the crankshaÍt requiÍes re-gÍinding three bearing oversizes are available.

0.254 mm {0.0í 0 in)
0.508 mm (0.020 in)
0.762 mm {0.O30 in}
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Note:Cyl indersareselect i \ re lymatchedtopistonsoÍsameclassonor ig inalassembty.Onsubs€quentrebore, . twooversizesoÍpistonare
avai lêble.

Big€nd bear ing c learance
8ig-end axia l Í loat

Smal l  end bear ing
Smal l  end bush diametêí
Gldgeon pin d iameter . , .
Cleardnce

Cylinder barrel diameter
Class A ...
Cláss B .,.

Pistons and rings
Piston outside diameter:

Class A
Class B

Piston oversiz€;
lst oversize .. .  . . .
2nd oversize .. .  , . .

Ring end gap:
compression íings ...
ol lcontrol r ing

Side clearance:
rop nng
2nd r ing
3rd Í ing
oi l  control r ing

0.050 - 0.085 mm (0.002 - 0.0032 in)
0.030 -0.040 mm (0.00í1 -0O015 in)

22.025 - 22.O45 mm (0.8670 - 0.8767 in) '
22,OO - 22.OO4 -r].íÍ l.0.8661 - 0.8663 in) )
0.021 -0.045 mm (0.0008 -0.0017 in)

8800 - 88.009 mm (3.4645 - 3.4649 in)
88.009 -88,018 mm (33649 -3.4652 inl

87.933 -87.942 mm (33619 -3,4622 in)
a7 s42 - A7 951 mín G .4622 - 3 .4626 inl

0.40 mm (0.0157 in)
0.60 mm {0.032 in)

0 .30  -  0 .45  mm (0 .0118  -  0 .018  i n l
0.25 - 0.40 mm {0.010 - 0.015 in)

0.030 -0.062 mm (0.0011 -0O024 in)
0.030 .0.062 mm {0.0011 - 0.0024 in}
O.O30 - 0.062 mm (0.0011 - 0.0024 in)
0.025 - 0.O4O mm (0.0010 - 0.0015 in)

850T, 850T3 and 850 California models
Engine
Type
Bore
Stroke
C€pac i t y . . .
Comprêssion ratio
bhp (sAE)
Direction oÍ rotation

Valve clearances (engine coldl
Inlet
Exhaust ...

Valve t iming
Inlet opens
Iniet Gl$ies
Exhallbfiifons ... ...
ElÍriáurt closes ... ....  :  : - , .
Notê Timing is set with t/atve ctearances adiusted ro l.S mm {0,060 in)

Valves
Seat angle
lnlet:

head diameter
stem diameter

Exhaust:
head diêmeter
stem diameter

Valve guide inside diamet€r
Valve guide/stem clearance:

exhaust
valve guide outside diameteÍ:

inlet . . .
exhaust

Valve guide housing inside diameter . . .  . . .

Air cooted, 9Oo V-twin four stroke
83 mm (3.267 in)
78 mm {3.070 in)
844 cc (51.49 cu in)
9 . 5 : 1
68,5 @ 7.000 rpm
Clockwise, viewed Írom Íront

0.22 mm {0,009 in}
O.22 mm {0.009 in}

2OO BTDC
52o AgDc
520 BADC
2OO ATDC

450 30'

40 .8  -  41 .0  i nm (1 .606 -  1 .614  i n )
7912 -7381  mm (0 .3136  -  03144  i n )

358 - 36.0 mm (1 ,409 - 1 ,417 in)
7.965 - 7.980 mm (0,3136 -O.3í42 inl
8.000 - 8.022 mm (0.3149 - 0.3158 in)

0.013 - 0.050 mm (0.0005 - 0.0019 in)
0.020 - 0.057 mm (0.0008 - 0.0022 in)

'14.064 - 14.075 mm (0.5537 - 0-5541 in)
14.107 - 14.118 mm (0.5s54'1 -0.5558 in)
14.000 - 14.018 mm (0.5512 - 0.5519 in)
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Valve spr ing f ree len gth:
o u t e r . . .
inner . . .

Rocker arms
Bush inside diámeter . . -
Spindle outs ide diêmerer
Bush/spindle c learance . . .

CamshaÍt
Journal  d iameter l

Í lVwheel  s ide
l iming s ide . . .

Housing diameler:
í lywheel  s ide
t iming s ide . . .

Clearance:
f lywheel  s ide
t iming s ide . . .

Tappets
Guide bore diameter:

standard
lst  overs,ze . . .  . . .
2nd oversize . . .  . . .

Tappet diamêter:
standaro
' I  s t  oversrze . . .  . . .
2nd oversize . . .  . . .

Clearance

Crankshaít
Main bearing iournal diámêter:

f lywheels ide
t iming s ide . . .

IVla in bear ing inside diameter:
f lywheel  s ide
t iming s ic le . . .

Clearance:
í lywheel  s ide
l iming s ide . . .

. . .  52.6 mm (2.07 in)
,.. 44."1 mm 11 .779 inl

15.032 - 15.059 mm {0.59'18 '  0.5929 in}
14.982 - 14994 mm (0.5899 -0.5903 in)
0.038 -0.079 mm {0.0015 -0.003 in)

31.984 - 32.000 mm 11.2592 - 1.2594 inl
46.984 - 47.000 mm (1.814 - í .85o in)

32.025 - 32.050 mm l'l .2607 '1 ,2623 inl
47.O25 - 47.O5O mm {1,851 1 - 1.8529 in)

0.025 -0.066 mm 10.001 -0.0035 in)
0.025 - 0.066 mm 10.001 - 0.0035 in)

., .  22.021 - 22.000 mm (0.8669'0.8661 in)

.. .  22.011 " 22.050 mm {08689 - 0.8681 in)

.. .  22.121 - 22.100 mm (0.8709 - 04700 in)

.. .  21996 - 21 .97A mm (03695 - 0.8652 in)

.. .  22.046 -22.O2A mm (0.8679 - 0.8672 int

. . .  22.096 -22-O1a mm (08699 - 0.8668 in)

.. .  0.004 - 0.043 mm (0.00í 5 - 0.0016 in)

. . ,  53370  -  53 .931  mm(2 .1248 -2 .1233 in )

.. .  37.975 - 37959 mm {1í95' l  -  1.4944 inl

. . .  54.000 - 54.0f 9 mm 121260'2.1261 inl

. . .  38 .000  -38 .016  mm (1 ,4961  ' 1 .4967 in )

0.030 - 0.068 mm {0.0011 - 0.0027 in}
0 .025-0 .057 mm {0 .0010 -  0 .0022 in }

Note:  Main bear ings are avdi láble in three oversizes oÍ  0.2O mm (0.0079 in)  increments

Big+nd iournal  d iameter:
Class A 44.008 - 44.014 mm 11 .7325 - 1 ,7328 inl

44.014 '44.O2O mm l1 7324 ' 1.7330 inlClass I

Note; On original assembly the bigand bearings are selectively matched with two classes oÍ journal sizes. Class A maíked whitê is
matched with class B crankshaft,  marked white. Class B bearings marked blue on the connecting rod are matched with class A crankshaÍt,
marked blue. When the cíankshaft requires re-grinding three bearing oversizes are avai lable.

Bigand bearing:
lst oversize ,. .  . . .
2nd oversize .. .  . . ,
3rd oversize ,. .  . . .

Big+nd bearing clearance
Big+nd axial í loat

0.254 mm (0.01O in)
0.508 mm (0.020in)
0.762 mm (0.030 in)

0.030 '0.054 rnm (0.001 1 - 0.0021 in)
0 .030 '0 .040  mm (0 .0011  -0 .0015  i n )

.. .  22.025 - 22.045 mm (0.8670 - 0.8767 in)

., .  22.ooo - 22.oo4 mm (0.8661 - 0.8663 ín)

.. ,  0.021 '0.045 mm {0.0008 -ooo17 in}

83.000 - 83.006 mm (3.2670 - 3.2679 in)
83.006 -83.012 mm (3.2679 ' 3.2681 in)
83.012 -83,018 mm (3.2681 -3.2684 in)

Note:  Cyl inders aÍe select ively matched on or ig inal  assembly wi th p istons oÍ  same class.  Because the cyl inder boÍe is  chrome plated no

subseouen't rebore is possible

Smal l  end bear ing
Smal l  end bush diameter . . .
Gudgeon pin d iameter . . .
Cleárance

Cylinder baÍrel diameter
Clêss A ...
Class B ...
Class C ...
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Pistons and rings
Piston outside diameter

Class A .. .  82.96a -A2974 mm i3.2664 -3.2668 in)
Class B 82.974 . 82.980 mm 13.2668 - 3.2669 inl
Class C 82.980 - 82.986 mm {3.2669 - 3.2671 inl

Ring end gap:
compress ion  r i ngs  . . .  O .3O-O.45mm{0 .0118 -O .O18O in )
o i l  con t ro l  r i ng  . , .  0 .25 -0 .40mm(0 .010 -0 .0150 in )

Sid€ clearance:
compression r ings .. .  . . .  . . .  0.030,0.062mm (0.001í -0.0o24in1
o i l  con ï ro l  r i ng  . . .  0 .025 -0 .040mm(0 .0010 -00015 in )

850 Le Mans model
Engine
Type .. .  Air cooted 9Oo V-twin four stroke
Bore -.  83 mm {3.267 in)
Stroke .. .  78 mm (3.070 in)
Cápacity . . .  844cc (51.49 in)
Compression rat io . . .  1O2 i 1
bhp {SAE) 80 @ 7,300 rpm
lvla x Ípm ...
Direcl ion of rotat ion .. .  . . .  . . .  Clockwase, viewed fÍom Íront

Note: Al l  data, except for the Íol lowing. is as given for 850T, T3 and Cali fornia mooets

Cylinder barrel diameter
Class A ., .  83,000 - 83.009 mm (3.2677 - 3.2680 inl
class B .. ,  83.009 - 83.018 mm {3.2690 - 3.2684 in)

Noê: CllindeÍs are s€lectively matched to piston of sàme class on originat assembly. On subsequênr rebore two oversizes of piston are
avai lable

Pistons and r ings
Piston diámeÈí:

Class a 82.936 - 92.945 mm (3.26s1 - 32655 inl
class B B2.g4s - B2Ss4 mm (3.26bb - 32660 in)

Piston oversize:
lst ov€rsize .. .  . . .  0.40mm (0.01b7in)
2nd oversize ., .  . . .  0.60 mm (0.023 in)

7505 and 75053 models
Êngine
Type ... Air cooled 9Oo V-twin, four stroke
BoÍe ... g2.S mm 13,247 i.,t
Stroke .. .  7O.O mm {2,756 in}
Cápacity ... 748.4 cc (45.66 cu in)
Compression r€t io . . .  9g : 1
bhp íSAE) 70 @ 7,000 rpm
Direction oÍ rotation ... ... ... Ctockwise, viewed from fronr

NoG: All data, except Íor the fo llowing, is as Ío Í SSOT ênd T3 models

Valve t iming
Inlet opens 40P BTDC

lnlet closes 7oo ABDC
Exhausi opens .. .  . . .  630 BBDC
Exhaust closes .. .  . , .  29o ATDC

CylindeÍ barrel diameter
Class A ... 82.500 -82.506 mm l3.24AO - 3,24a2 int
Class B .. .  82.506,82.512mm (32482 -32484 inl
class c . . .  82512 -82.516 mm 13.24A4 -3,2486 inl

Pistons and Íings
Piston diámeter

Cless A 82,45a -82.464 mm {3.2463 - 3.2465 in}
CIáss B 82.464 -82.470mm i.32466 - 3,2467 inl
Class C 82.470 -82476 nm Í3.2467 -32469 in)
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Í General description 4 Removing thê engine/g€arbox unit Írom the frame

Th€ engines Í i t ted to a l l  the Moto Guzzi  models covered in
th is manual  are of  s imi lar  conf igurat ion and basic design and
share many ident ,cal  components.  The engine is  a 9Oo V twin
mounted in l ine wi th the f rame, so that  the angled cyl inders are
posi t ioned in the di rect  a i r  í low for  ef f ic ient  cool ing.  Ío a id th is
and maintain l ighlness,  a l l  major  cast ings are in a luminium al loy,
The crankshatt  is  a one.piece uni t  supported on pla in bear ings
êt  the f ronl  and rêar,  Both bear ings are one-piece components
integral  wi th their  cast  a luminium housings.  Íhe H sect ion
connecr ing rods have spl i t  b ig ends wi th detachable shel l
bear ings,  the connect ing rods being supported on a s ingle

A s ingle camshaÍ l  dr iven by chain Í rom, and mounted above
the crankshaft ,  operates the valves v ia steel ,cup-type fo l lowers
and alumin;um pushrods,  The camshaft  ancorporates the

tachometer dr ive gear and the contact  breaker cam dr ive geaÍ  at
the f ronl  and rear resoect ivêlv.

On V'1000 models,  the aluminium cyl inder barrels are f i t têd
with steel  l iners,  which mav be over bored.  Al l  other models
have chromed-plated bores which extend consideÍably the
expected bore l i fe,  but  which must be renewed when weaí
becomes excessive.  Overbor ing is  not  possib le,

Lubr icat ion is  provided by a hel ical  gear o i l  pump dr iven by
the camshaft  chain.  Oi l  is  p icked up f rom the sump via a mesh
f i l ter  and is  suppl ied under pressufe to a l l  the working párts oÍ
the engine.  af ter  pêssing through a cart r idge type f i l ter  (not

75Os and 850Í models) .  The oi l  is  returned to the sump bv
gravi ty.

2 Opêrations with engine unit in the Írame

1 Pláce the machine on thê centre stand so thal  i t  is  supported
securely on level  ground. Posi t ion a sui tablê container of  more
than 3.5 l i t res {7.3/6.0 US/ lmp pints)  capaci ty below the engine
and remove th€ drain p lug Í rom the rea.  wal l  of  the sump. l f
\  /ork is  to be carr ied out  on the gearbox,  th is too should be
drained.  The gearbox has a cêpaciry of  0.6 l i t res { '1.4411.05
US/ lmp pints) .  In both cases,  o i l  drainage wi l l  be accelerated i Í
the engine has been al lowed to reach fu l l  working temperature
f i rsr ;  rhe oi l  wi l l  be th inner and so í low more read; ly .
2 On V-1000 models the torque converter  hydraul ic  f lu id must
be drêined Í rom the system. Remove the lef t -hand Í rame side
cover to gain access to the f lu id tank.  The cover is  locared by
hooks at  the upper edge and by a push f i t  project ion at  the base-
Unscrew the lower banio bol t  f rom the f lu id reservoir  and al low
the í lu id to drain Í Íom the Íeservoir  and pipe.  Nole the f i l ter
screen íncorporáted in the banjo bol t .  D€tach the hydraul ic
f lu id return pipe f rom the undeÍs ide of  the bel l  housing.  Drain
also the f lu id in the oi l  cooler  by detaching lhe loweÍ oÍ  the two
pipes on the r ight-hand s ide of  the gearbox.  The pipe union is
secured by a domed nut .
3 On al l  lour ing models the panniers and pannaer cÍashbars
must be removed to gain access dur ing fur ther d ismanl l ing,
Removal  of  the handlebar scrgen is  a lso recommended, to
prevent accidental  damage to th is component dur ing f rame
i i f t ing operat ions.  The removal  o{  these anci{ lar ies is  qui te

straightforvr,€rd, all being sec!Íed bv brackets and bolts.
4 Raise the dualseat  so that  i t  is  held in the upp€Fmost
posi t ion by the suppoÍt  rod provided,  and l i f t  out  the tool  t ray.
Remove thê f rame side covers,  each of  which is  reta ined by hooks
at  the upp€Í edge and by a pLrsh f i t  project ion passing into a
írame mounted gÍommel a i  the base.  Uncl ip the bat tery reta in-
ing strap and detach both main leads f rom the bat tery terminals.
The battery is very heavy and is a tight fit between the Írame
members and adjacent cycle parts.  Due to th is removal  can be
diJf icul t .  The bat tery musr be t i l ted to ef fect  removal .  DO NOT
êl low bat terv acid to spi l l  onto the f raméor other components.
5 Detach the strap secur ing thê rear of  the petro l  tank to the
trame. Ens, íe that  boLh pelro l  iaps are c losed and thèn discon-
nect  the petro l  feed pipes at  the tap unions.  The pipes are
retained ei ther by screw cl ips or  by spr ing c l ips.  On models f i t led

with the electro-valve tap,  d isconnect  the wire running to th€
solenoid body,  integral  wi th the tap.  V-1000 models ut i l ise a
fuel  level  sensor which is  screwed into the underside of  the
p€tro l  tank.  The sensor wire must be disconnected;  i t  is  a push
f i t .

Drainage of  the p€tro l  is  not  st r ic t ly  necessêry,  a l though i t
wi l l  reduce overal l  tank weight  and so faci l i tate removal .  The
tank mev be l i f ted rearwárds and away f rom the machine to
cleaÍ  the two f ront  mount ing bol ts which pass ;nto e i ther s ide
oí  the steer ing head lug.  Note the mount;ng rubbers
6 Loosen the c lamps which hold the lef t -hand exha{rst  p ipe
and s i lencer at  the cónnect ions wi th the H sect ion balance pipe

Pul l  the s i lencer f rom posi l ion aÍ ter  íemoving the s ingle s i lencer

supporr  bol l , ,  Each exhaust  p ipe is  re la ined at  the exhaust  port

by ê f inned f lange. secured on the cyl inder head by two s luds

and nuts.  The Í lange pul ls  down on to á spl i t  Í ing col lar ,  whlch

hotds the pipe in p lac€.  Remove the two nuts f rom the leÍ t_hand
Í lange and then pul l  the exhausi  p ipe f rom posi t ion on th€

cyl inder head and balance pipe.  The í ight-hand exhaust  system

componentst  together wi th lhe balance pipe.  maY be delached

as a uni t  aÍ ter  removing the í lange and s i lencer mount ing bol t .

Le Mans exhaust  p ipes are one-piece,  having a non detachable
balance pipe.  Removê the two pipe.  Remove the two pipes as

7 Remove the t \ , !o screlG which hold each carburet tor  top in

olace.  Pul l  out  each throt ' t le  vàlve assembly and carburet tor  top

by grasping the contro l  cable.  Displace the return spÍ ings,  d is '
connect  the throl t le valves Í rom their  respecl ive cables and s l ide
the carburet tor  caps f rom posi t ion,  Reí i t  the throt t le valves and
carburettoÍ toos to their respective carbureltors 1o prevenl

accidêntal  inrerchanging of  the matched pêrts.  Têmporar i ly ,  t íe

1 l t  is  only necessary to remove the engine f rom the f rame i f
the cÉnkshaÍt  or  main bear ings require at tent ion,
2 lv lost  other work may be undeÍtaken fa i r ly  easi ly  wi ' th the
engine st i l l  in  the f rame.
3 Since removing the engine,  which is  heavy,  requires paÍ t ia l
d ismant l ing of  the rear dr ive and suspension,  ; t  is  advantageous
to do al l  such work wi th the engine in s i tu.  l f ,  however a major
overhaul  is  to be undertêken when a large number of  compo-
nents musl  be detached, removêl  of  the engine/geaÍbox uni l  wi l l
á id accessib i l i ly  and g€neral  ease of  working.
4 The Ío l lowing components may be removed wi th rhe engine
rn place:

Cylindeí heads, baftels and pistons
Connectíng íods and bigrend bearings.
Camshaft

3 lvlethod of engine/gearbox removal

Unl ike most motorcycles,  the engine Í i t led to the lMoto Guzzi
cannot be l i Í ted f rom the Í rame in the normal  manner,  Due to
the conf igurat ion of  the cyl inders and to the c lose proximity of
the êngine/gearbox êssembly 10 the f Íame tubes,  i t  is  necessarv
to l i f t  the f rame up and oí f  the engine/gearbox uni t ,  ihe lat ter
assembly remaining on the ground supported by the sub-f Íame and
rear stand.  This can be accompl ished aí ter  detaching the sub-frame
írom the main f rame and removing the reaÍ  suspen5ion swinginq
arm. In áddi t ion,  á l l  components inteÍconnecl ing the engine
with thê Í rême musr be detached or d isconnected in the normal
w6y,  The engine and gearbox can b€ removed only ás a uni t  and
not as indiv idual  components.
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the throt t le cables to some convenient  pan of  the f  rame to
prevent snagging dur ing fur ther d ismant l ing operat ions.  Where
cable cont ío l led choke assembl ies êre ut i l ised,  remove the screw
holding each assembly in posi t ion and pul l  the uní is  f rom the
carburet torsr  complete wi th cables,  Detach the contro l  lever
êssembly from the leÍl-hand rockeí box, where it is retained by a
single socket  screw,
8 Disconnect  the intêrconnected petro l  Íeed pjpes í rom each
caÍburet tor  by removing the s ingle screw passing throuqh the
unions,  Removal  of  the unions gaves access to the f i l ter  screens,
These should be removed now, to prevent Ioss. The carburettors
are then Í ree to be detached. On al l  modets using an ai r  f i t ter ,
cárbuÍettor removal is accomplished most easily by detachjng
each in let  stub at  the cyl inder head and pul l ing the stubs comp-
lete wi th carbuÍet tors f rom rhe rubber intake duct .  l f  rcouired.
the carburettors may be detached from the stubs bv loosenino
the c lamps, Each stub is  reta ined by three socket  scre\ ,vs pass;g
thro.rgh a Í lênge. Note that  the lower screw also reta ins the HT
lead guide c l ip.
I  Where f i t ted,  the ai r  f i l ter  duct  is  reta ined on the breather
box by a strap arrangement consis l ing of  two stael  st r ips and two
long spr ings.  Unhook the spr ings and pul l  the dLrct  Í rom posi t ion.
Disconnect  the four p ipes l€ading to rhe breather box.  A four
pipes are ê push Í i t  on the indiv idual  unions.  The breather box
and air  f i l ter  e lement may be removed af ' ter  unscrewing the
single nul  at  the Íorward end oÍ  the ai r  Í j l ter  box.  Removal  of
the ai r  f i l ter  box i tsel f  is  not  possib le unt i l  the f rame has been
l i f ted f rom the engine- This is  due to the l imíted c learance
between lhe engine and adjacenl  í rame tubes,
10 Remove the al ternaloÍ  cover { rom ihe extreme front  oí  the
engine,  The cover is  reta ined by Íour screws. Disconnect  the
push Í i t  leêd6 Í Íom th€ al ternator  stator  and Í ree thê wir ing
grommet f rom the casing,  TempoÍar i ly  ref i t  the cover,  to protect
the al teÍnator ,  Disconnect  the fo l lowing wires at  the components
l is led:

Oil prcssurc switch
Neutral indicator switch hot V.lO0O model)
Si& stand parking switch lV"lOOO modets ontv)
Staíter motor solenoid
Contact breaker to coil leads

11 Apply the handlebar c lutch tever and,  using a wooden tever
betv leen the f rame tube and c lutch opeÍat ing arm, iat  the gear-
boxl  detach the c lutch cont ío l  cable.  A safety swi tch is  inteÊ
connected wi th ïhe c lutch cable c lose to the abutment on the
gearbox.  The swi tch al lows engine star t ing onlV when the ctutch
is disengaged. Prise the rubber boot awav from the swirch and
cletach the two push f i r  leads.  Free the c lutch cable f rom the
gearbox abutment.

and the tachometeÍ  dr ive cable (whêre ut i l ised) í rom the f ront
oÍ  the t iming cover.  Both cables are retê inêd by knur led r ings.
Note that  the smal l  cr imped ol ive f i t ted to each cable end below
the knuíed r ing is  of ten loose,  and so easi ly  losr  i t  care is  not

13 On tour ing models the footboards should be removed. Each
is reta ined by two pivot  bol ts,  which have 6 nut  and locknut.
14 Remove the c levis p;n and spl i t  p in Í rom both the geêrchênge
l ink rod and rear bÍake operat ing rod (d isc brake only) .  On
tour ing models the shorter  l ink rod should be disconnected.
Removal  oÍ  the operat ing levers is  not  st r ic t ly  necessary but  may
improve wo.k ing room. On machines t i t ted wi th a drum rear
brake,  the brake pedal  should be removed f rom the spl ined pivot
shaí t -  The pedal  ís  secured by a pinch bol t .
15 Pul l the push Í i t  breather tube f rom the union immediately
above the star ter  motor {not  V-1000 models) .  Remove the nut
and bol t  which secures the lo$/er  í lange oí  the star ter  motor to
the engine casing.  Support  the weight  of  the srar ter  motor,
unscrew the upper bol t  and l i Í t  the star ter  moto.  to the rear and
clear of  the machine,
16 Remove the seven screws which secure the bat tery carr ier
plate to the gearbox and f rame, and l i f t  our the plate.  Note that
the rear leí t -hand bolr  secures the bat tery earth strap.
17 The rear wheel  and thê swinging arm must now be removed
to al low disconnect ion of  the f inal  dr ive shaf t  f rom the gearbox
oulput  shaf t .  Refer  to Chêpter 5,  Secl ion 8 íor  the re levênt
d€tai ls .
18 Place.a nunrber of  wooden blocks below the f ront  oí  the
engine sump so thát  the weight  of  the engine is  iust  taken.
Remove the two socket  scre$is and nuts which c lamp together
the lo lver ends of  the f ront  f rame down rubes ênd the forward
end oÍ  the two subframe tubes,  On tour ing models these screws
also secure the lower ends of  the crashbars.  The crashbars can be
removed af ter  unscrewing the upper secur ing bol ts,  Remove the
nut f rom the f ront  engine moi int ing bol t  and careÍul ly  dr ive the
bol t  f rom posi t ion.  Cáre should be taken not  to dêmáge the
threads.  On al l  but  tour ing models rhe síde stand is  a lso screwed
by th is bol t .
19 The sub f rame '  at tached to the engine -  is  now free Í rom the
main f rame. which can be l i Í led uo Í rom the rear ênd whêeled
aw€y on the f ront  wheel ,  l t  is  recommended thal  two ássistants
be at  hand duríng th is operat ion,  one of  which can s ieer rhe
frême via Íhe handlebars,  the other to steady the engine/
gearDox un11.
20 Once the Írame has b€en lifted au/av, the sub frame may be
detached by rerr .oval  of  the s ingle bol t  which passes through the
two f rame tube lugs and the gearbox mount ing Iug.  Take care
when removing the sub f rame that  the rear stand does not
retrêct  suddenlV and catch the unwarv indiv idual  across the
knuckles.12 Disconnect the speedometer drive cable from the qearbox

4.1 Remove Í i l ler plug and drain plug and al low oi l  to drain 4.4 Detach strap and terminal and lift batlery away



4.6a Loosen al l  exhaust  c lamps and . . . 4.6b ... remove the two nuts from each Ílange

4.6c Pull the ílange from the studs to release pipe 4.7a Unscrew carburettor tops and Dull out slides

4.7b Detach choke control Írom rockeÍ cover 4,8ê Disconnect csrbuíettor feed pipes



4.8b Remove carburettoÍs complete with inlet stubs 4.9a Pull hoses Írom breather box unions

4.9b Tape air filter box to Írame during removal 4.10a Note alternator lead positions and disconnect

4.10b Disconnect  o i l  pressure swi tch lead and . . . 4.10c - , ,  neutra l  indicator  leads



4,1Od Remove also stêr ter  motor leads 4-1Oe Pul l  contact  breaker leads Í rom coi ls

4.11 Pr ise boot  of Í  c lutch cable swi tch to detach wires 4.1à Unscrew tachometer cable followed by ..

4.12b ... spe€dometer cable at gearbox 4.12c Do not  loose the smal l  o l ive



4.14.  Remove c levis p in to sep€Éte gearchênge t ink rod 4.15 Detach starteÍ motor, held bv i\rro bolts

4.16a Whên removing battery ptate botts notê... 4.16b . . .  the bol t  which hoids the bat teíy eaí th lead

ffi#
4.'18 CÍashbars held êt lop bv two bolls
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5 Dismantling the engine/geaÍbox: g€neÍal

6 Separating the engine Írom the gearbox

1 The gearbox,  which is  reta ined on the rear of  the engine by
radia l ly  d isposed nuts and studs,  can be separcted f rom the
engine ás a complete uni t  af ter  removing these nuts.
2 On V-1000 models,  i t  is  ESSENTTAL that  the engine/qearbox
assembly is  p laced on the workbench. Í ront  end downwards wi th
the crankshaft  approximately vert ical .  b€fore separat ion is
accompl ished. l f  th is precaut ion is  not  obsêrved.  the f tu id
contained wi th in the torque converter  wi l l  spi l l  out  as the gear,
box input  sháÍ t  boss leaves the centre of  the converter  casing.
3 Af ter  separat ion,  the torque converter  Í lu id must be drained.
The s implest  method is  to l i Í t  up and t ip the engine uni t ,
suÍ í ic ieat ly  to a l low al l  the f lu id to drain awaV. At ternat ivetv.  a
smal l  syphon pump can be used. A bicycle pump wi th the teathêÍ
plungêr cap invêrted also makês a useÍul  tool .  Af ter  removing th€
f lu id,  p lace a cover over the torque converter  or i Í ice,  to prevent
the ingress of  foreign matter .

5 Seoarate the cvl indêr barrel  f rom the crankcase mouth,  i Í
necessêry using a rêwhide mal let  to bíeak the seal .  AgEin take
care not to damage the Íins. Do not use leveÊ to displacs th€
cyl inder barrel .  Sl ide the cyl inder barrel  up álong the hold ing
down studs unt i l  rhe piston ski r t  is  v is ib le,  bul  the piston r ingF
aÍe st i l l  in  the cyl inder bore.  At  th is stage i1 is  worth pádding

the crankcase mouth wi th c lean rêg to prevent p ieces of  broken
piston r ing oÍ  orher foreign matter  f Íom {al l ing in lo the
crankcase.  Sirpport  the piston ênd pul l lhe cyl inder bêrrel  c lear
of  the studs and piston.  Remove the cyl inde.  base gaskel  and

note the two 'O'  r ings onê of  which is  Í i t ted to the upper stud
and the other to the lower stud.
6 Before removing the piston a mark should be scr ibed on the
inside of  the ski r t  to ident i fv  to which cyl inder the piston belongs.
An arrow on the piston crown accompanied by the let ters SCA
indicates the f ront  of  the piston.  Remove the gudgeon pin
ci rc l ips,  using a pêir  of  snipe nose pl iers.  The gudgeon pin may
be pushêd out  using a specia l  gudgeon pin extraclor  tool ,  or
dr i f ted out  using a sui table soÍ t  brass dr i f l .  l f  the lat ter  technique
is adopted,  the connect ;ng rod must be supported securely
a96inst  the s ide thrust  imposed. Fai lure to ensure th is,  mêy lead
to a bent  connect inq rod or  a damaged big-end bear ing.
7 l Í  the gLrdgeon pin is  very l ight ,  the piston should be heated,
using a rag soaked in boi l ing water,  or  a f lat  i ron appl ied to the
piston crown. Ïh is wi l l  temporar i ly  expand the aluminium

8 Repeat the dismant l ing procedure on the second cyl inder
barrel /head assembly.

8 Dismantl ing the engine: removing the alternator

1 Before commêncing work on the engine,  the external
surfaces must be c leaned thoroughly.  A motor cycle engine has
verv l ; t t le  protect ion f rom road di r t  which wi l l  sooner or  later
í ind i rs way into the dismant led engine í Í  th is s imple pÍe-
cáut ion is  not  observed.
2 One of  the propr ietary engine c leaning compounds such as
Gunk or  J izer can b€ used to good eÍ fect ,  €specia l ly  i f  the com-
pound is a l lowed to penetrate the f i lm oÍ  o i l  and grease befoÍe
i t  is  washed au/ay.  When washing down, make sure that  water
cannot enter  the carburet tors or  the electr ical  system, part icu-
L a r r y  i ' t h e s e  p a r t s  ê . e  n o w  n o r e  e x p o s e d .
3 Never use force to remove any stubborn part ,  unless ment ion
is Ínade of  th is requirement in the text .  There is  invêr iably
good reason why a part  is  d i Í Í icul t  to remove, of ten because the
dismant l ing operat íon has been tackled in the wíong sequence.

7 Dismant l ing the engine:  romoving the cyl inder heads.
cylinder barÍels and pistons

1 Remove the al ternator  cover which wás replêced temporar i ly
dur ing ear l ier  d ismanl l ing operat ions.  Very careful ly  l i f t  the two
al lernator  brushes hal f  out  oÍ  their  holders,  secur ing them in th is
posi t ion by oí f -set t ing the brush spr ings.  Remove the three long
retain ing scrêvls and pul l  the al teÍnator  stator  f rom posi t ion.
2 The al ternator  rotor  is  a t ight  Í i r  on the tapered cranksháÍ l
end and wi l l  requi fe drawing í rom posi t ion.  Undêr no c i rcuÍn-
íances should levers b€ employed in an attempt to remove the
rotor  as damage wi l l  a lmost  certa in ly resul t .  The rotor  is  reta ined
bv a centraÍ  socket  screw which mav also be used as the extraclor .
Remove the bol t  and insert  a p iece of  2% x 3/16 in rod into the
dr i l l ing in the crankshaít  end.  Ref i t  the bol t  and t ighten i t  down
verv s lowlv unt i l  the rotor  leaves the shaf t .  l f  the rotor  is
Íeluctant to move, DO NOT c!ntinuê tightêning the bolt, A
smart  tap on the bol t  end wi th a hammer should re lease the

3 Store the al ternator  components in a saÍe place,  to píevent

damage.

1 Each cvl inder barrel /head assemblv should be dismant led
indiv idual ly  and the components stored separately,  to prevent
inadvertent  inteÍchanging of  the matched parrs.  In addi t ion,
parts should be marked c lear ly so that  they may be ref i t ted in
their  or ig inal  posi t ions.
2 Commence dismant l ing by disconnect ing the rocker o i l  feed
pipes at  the crankcase and at  each cyl inder head. The pipes are
interconnected by a shaÍed banjo unjon at  the crankcáse and by
separate banjo unions at  the cyl inder heads.
3 Unscrew the eight  socket  screws which reta in the rocker cover
in p lace.  L i f t  of í  the cover and remove the gasket .  Remove both
spark plug6 and rotate the engine so that  both valves on the
cyl inder in quest ion are c losed,  ie,  th€ piston is  at  TDC on the
compression stroke.  Remove the screw locaÍ ing the exhaust
rocker aÍm spindle in the cast  bracket .  Push out  the spindle and
remove the rocker arm, bronze washer and coi led spr ing washer,
L i í t  out  the pushrod.  Repeat the píocedure for  the in let  valve

4 The cyi inder head is ieta ined by s ix nuts,  one of  which is  oÍ
the socket  iype.  Access to th is nut  can b€ gained onlv áf ter
removal  of  the socket  cáp scrê! ïed into the cyl inder heêd. Loosen
and remove the nuts and washers and l i f t  oí f  the rocker carr ier
bracket .  Each of  the four rocker carr ier  secur ing studs is  f i t ted
with a smal l  'O'  r ing.  Using a smal l  scíewdÍ iver ease the 'O'  r ings
from posi t Íon.  l f  d i f f icul ty  is  encountered in Íemoving the 'O'

r ings they may be cut  through, as they wi l l  have to be discarded.
The cyl indeÍ  head is now free to be removed. l f  n€cessary,

a rawhide mallet may be used to break the seal betlveen the
cyl inder head and the cyl inder barrel  and gasketsÍake care not
to damag€ the alum;nium f ins. 6.1 Gearbox secured to engine by studs and bolts
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Fig. 1.í, Cylinder head and cvlinder barrel - componenis

I nH Íocker coveí
2 LH rocker covel
3 Gasket-2oíf
4 Socket screw - 16 ofí
5 RH cylinder head
6 LH cylindet head
7 Valve guide - 4 oÍí
I  Circl ip-4off
I  Gaiket-2ofí

10 Cylinder barrcland
pistonassembly-2oíf

,l Rase gasket - 2 off
í 2 ' O ' t i n g - 1 0 o f f
13 Blanking plug - 25 off
1 4 ' O ' n 9 - 2 5 o f f
t5 Sleeve tocket nut - 2 off
16 Wêve wêsher - 2 oÍí
17 Short stud " 4 oíf
18 Long stud - I off
19 Washer - 10 oíÍ
20 Cvlinder head nut - lO off
2l lnlet valve - 2 ofí
22 Éxhautt valve - 2 oíf
23 l4lasher - 4 off
24 Washer - 10 off
25 Swingseat-4ofí

Outersping-4ofí

27 lnner sp ng - 4 off
28 Sp ng collat - 4 oíÍ
29 Co et set - 4 oíí
30 BH rocker arm - 2 ofí
31 LH rocker arm '2 off
32 Rocker bush - 4 off
33 Tappetadjuster-4off
34 Locknut-4ofÍ
35 EndÍloatspring-4off
36 Bíonze wàsher - 4 oíÍ
37 Rock*shaft-4off
38 Locating screw - 4 off
39 Spring washet - 4 ofí
40 Bocker brccket . 2 oÍf
4t Heat sink - 2 ofí
42 BH inlet stub
43 LH ínlet stub
44 Soêket screw - 2 off
45 Plain washeÍ - 6 ofí
46 Socket screw - 6 off
47 lnsulating washer - 6 off
48 Plain washer - 6 oíf
49 Cableguide-2off
50 Grommet-2ofí
5 l  S tud -4o í f
52 Choke lever bracket



7.2a Disconnect  the Íoeker Jeed pipe at  eêch cyl indeÍ  head . . . 7,2b . . .  and at  the centra l  union on the crankcase

7.3a Lift off the rocker cover 7.3b UnscÍew the locàt ing bol ts and . . . .

7.3c .. .  push out the rocker spindles 7.3d LiJt pushrods Írom posit ion



7.4a Remove the internal  socket  cap to . . .

7.4b ... enable upper sleeve bolt to be unscrewed 7.4c Do not íoíget lower nut near spark plug

Z4d Prise the 'O' rings Írom the long studs 7.4e Slide cylinder head ofÍ the ltuds



7.5 Displace the cyl inder barrel  and t i f t  oÍ Í
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8.2b Rotate centre screw to push rotor oÍf shaft taper

7.7 Push out  gudgeon pin to í ree the piston

8.2á After removing centre screw insert shon roo

--.ag"i
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' l  Arrange the engine so that  i t  is  rest ing on the gearbox
mount ing studs.  Loosen and remove ihe t iming cover screurs
and l i Í t  the cover f rom posat ion.  The use of  a rawhide mal le l
may be íequiÍed to loosen the cover from the gasket.

2 Unscrew the camshaÍ l  sprocket  nut ,  o i l  pump sprocket  nut
and crankshaft  end nut .  The lat ter  component is  oï  the r ing
type and is  secured by a specia l tab washer,  Bend down the ears
of  the washer before at lemp' t ing to loosen the nut .  This nut
requires a peg type spanner ïor  removal  and ref i t t ing,  A sui table
lool  ís  fabr icated easi ly  Í rom a th ick wal led tube,  onê end of
which is  re l ieved wi th a f i le  to form four short  pegs.

3 To pÍevent rotation when loosening these three nuts, pass a
close f i t t ing steel  rod through the smal l  end eye oí  one connect-
ing rod,  Al low the rod to bear on two wooden blocks placed
€cÍoss the crankcase ínouth-

mount ing plate and the contact  breaker cam and dist r ibutor
body,  Íh is wi l l  s impl i Íy  igni t ion t iming and dlst r ibutor  replace-
ment.
5 Thê three chain sprockets must be l i f ted oÍ f  their  shaÍ ts
s imul taneously,  together wi th the camshaíÍ  dr ive chain.  The
camshaft  sprocket  is  a l ight  push on the camshaf l  €nd and wí l l
liÍt off with ease. The remáining sprockets howeveÍ may require
careÍul  êasing Í rom posi t ion,  using short  levers,  Care should,  of
course.  be taken to ênsure no damage is done to any of  the
components against  which the levêrs b€ar,
6 Remove the push f i t  dr ive pin f rom the camshaft  end boss
and pr ise the Woodruf f  key Í rom the keyway in each of  the two
other shafts. The kevs are eásily lost so stor€ thêm in a safe place,
7 UnscÍew the two bol ts which secure the chain tensioner arm.
Eách bol t  is  secured by a locking plate and is  f i t ted wi th a
distance piece between the arm and the u/all oÍ rhe cêsing,

I Disrnanlling the engine: removing the timing cover, timing
chàin ánd spÍock€ts

10 DÈmantling the engine: removing tho distributor, camshaít
and engine oil pump

before Íemoval as described in parêgraph 4 of the preceding

Sect ion,  to a id coÍ Íect  posi t ioning when ref i t t ing.  L i f t  the
complete dist r ibutoq f rom place.
2 Li f t  out  the cam íol lowers and mêrk each indiv idual  uni t  so
that  they may be reblaced in their  or ig inal  posi t ions.  Detach the
camshaÍt beêÍing end plate which is retained by three scre'rvs.
Grasp the camshaft  end and wi thdraw i t ,  together wi th the end
plate.

3 Loosen and remove the oi l  pump retain ing socket  screws and
l i f t  the oi l  pump Írom place.  The oi l  pump is located accurately
on two dowel  p ins and may be held securely in p lace.  DO NOT
use levers to displace the pump. Têmporarily replace the oil
pump sprocket  ánd nut  and use the sprocket  as a meáns of

11 DisÍnantling thê €ngine: removing thê clutch and ílywheel

iexcept V-1000 Convert modell

1 The c lutch components are reta;ned by eight  bol ts passing
thíough the per ipherV of  the star ier  r ing geaÍ  into the Í lywheel
Íace.  Unscrew the eight  bol ls  and l i f t  of f  the star ler  r ing gear.
Remove the Ío l lowing components consecut ivelv;  outer  f r ic t ion
plate,  intermediate pla in p late,  inner f r ic t ion plate,  c lutch thrust
piece,  spr ing back plate and eight  c lutch spr ings.  Because the
complete assembly is  under pressure f rom the c lutch spr ings,  the
eight  bol ts must  be unscrewed evenly,  about one turn at  a l ime,
so thai  the spr ing pressure is  re leásed in a conlro l led and even

2 BeJoÍe removing the Í lywheel ,  note the whi te paint  mark on
the crantshalr  end boss whrch al igns wi th the TDC mark on the
f lywheè|.  This maÍk was made on or ig inal  assembly to ens1lre
ease oÍ  corred f lywheel  posi t ioning wi lh regard to crankshaft
and t iming maÍk re lat ionship.
3 Remove the f lywheel  retê in ing bol ls  af ter  bending down the
ears of  the locking plates which secure the bol ts in pairs.

\fË

1 Loosen the two bolts which retêin the distr ibutor clamping
bracket. Remove the front bolt  and swing the bracket outwards
to clear the distributor boss. The distributor should be marked

12 Dismantling the engine: Íemoving th€ toÍque converter ancl
tlywhool (V-10O0 Conv€rt model onlyl

1 The torque converter is secured by follÊibolls, oí which each
is secured by a tab washer. AÍter reÍnoval oÊthe bolls thê
complete conveÍter may be liíted out. followed by the starter
r in 9 gear,
2 Flvwheel  removal  fo l lows the technique detai led for  a l l

9.2a Bend down the Ínulti-tab locking washer and ...9.1 Remove the timing coveí and gasket



9.2b . .  us ing ê sui iable toor remove the crankshaft  nur 9.2c Remove the oi l  oumD nur and...

9.2d .. .  the camshaft end nut 9.5 Lif t  ofÍ  the thrêe sproakets and chain as a unit

9.7 Remov€ the chain tensionêÍ ,  not ing the spacers 10.2ê Li Í t  out  each cam Íol lo$Je.



10.2b Detach the camshaft  end plate and. . . 10.2c. . .  wi thdraw the camshaf l

10.3 The oi l  pump is retained by fouÍ socket screws

' l1 ,1b Unscrew the c lutch bol ts and Íemove the plates 1 1.2 Li Í t  out  the spr ing plate and displáce the spr ing6
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1 1-3 Bend down tab $/êshers to remove f lvwheel  bolrs 12.1 Torque converter is held by four secured bolts - V-1000

13 Dismantling the engine: removing the connecting Íods and
lhe crankshaft.

1 Invert  the engine so that  i t  is  rest ing in an upr ight  posi t ion
on the cyl inder hêad studs.  Remove the sump bol ts and l i Í t  the
sump awEy, complete wi th rhe oi l  Í i l ter  system.
2 Before removing the connect inq rods,  mark each rod and
big-end cap set  so that  they are ref i t led as a matched pair  and in
the same posi t ion on the big€nd journal .  Unscrew the big-end
nuts and seDarate the caos f rom the rods.  Remove the
connect ing rods and temporar i ly  reÍ i t  the big-end caps.  Do not
al low the beêr ing shel l !  to be interchanged.
3 Reposi t ion rhe engine so that  the Í ronl  is  facing downv\,€rds
and is suppoÍted on blocks,  wi th the crankshaft  end c lear of  the
workbench, Loosen and remove the bol ts f rom the rear main
bear ing housing aÍ ler  bending down the tab washer ears.  The
bear ing housing is  now free to be removed. l Í  required,  the
hous;ng may b€ dr i f ' ted out  by apply ing a sof t  nosed mál let  lo
the í ronr end ot  (he cranksha{t ,
4 Removal  of  the crankshaft  is  st ra ight íorward.  L i f t  the
complete assembly out  through the rear of  the crankcase,
turning i t  as necessary so that  the w€bs c lear the edge of  the
casing.  Unless thé Í ront  main bear ing requires renevval ,  removal
of  the beaÍ ing housing is  not  requi Íed.  The housing is  reta ined
by s ix bol ls ,  secured in pairs by locking plates.

13.2 Mark caps and rods beÍore removing

13.3 Detach the rear main bear ing housing and . . .

fï

13.4a . . .  manoeuvre the crankshaft  f rom posi t ion
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special  hardening process) however,  and i í  no iournal  oval i ty ,
scor ing or  taper ing is  Íound, regr inding mêy not  be required.
Consul t  a lv loto Guzzi  specia l is t  for  advice on th is maf ier .  Over-
s izes Íor  both main and big-end bear ings are avai lable,  in three
categor ies.
5 l t  is  essent ia l  that  the main and big-end journals are re-
radiused whenevef the crankshaft  undergoes regr inding.  l Í  th is
operat ion is  over looked, the stre lses imposed may cause crank-
sháÍ t  ía i lure.  The correct  radi i  are as fo l lo\ , !es:

Bígrend bea ng
Rear main bearing
Front main beaííng

2.0 - 2.5 nm (0.078-0.090 ínl
3.0 nn (0.t18 inl
1.5 - 1.8 nm (O.O58 - 0.070 ín)

6 Check that  the oi lways ;n the crankshaft  are qi r i re c lear.  A
high pressure ai r  hose is  suí table Íor  removing al l  normal  deposi ts.
A centr i íu96l  s ludge t rap is  incorporated in the crankshaÍt .  the
chamber oÍ  which is  c losed by a socket  b lanking-plug in the
for \  /ard crankshaft  web. l í  removed, the plug must be ref i l ted,
usíng a locking f lu ic l  appl ied to the thoíoughly c leaned threads.
I t  is  essent ia l  that  the plug is  qui te t ight  as oi l  fa i lure and other
damage wi l l  occur i í  i t  unscÍews.

&

14 Examinátion and Íenovation: genêral

t  BeÍore examining the parts of  the dismênr led engine Jor
wear,  i t  is  essent ia l  that  they should be cteaned thoroughty.  Use
a petro l /paraÍ f in mix to remove al1 t races of  otd o i l  and s ludoe
that  may have accumulared wi lh i r  the engiae and a cteansrn;
agent such as Gunk or  J izer for  the external  surfaces.  Special
care should be taken when using these lat ter  compounds.  whach
require a lvdteÍ  wash aï ter  they have had t ime to penetrate the
Í i im oÍ  grease and oi l .  Water must  not  be al lowed to enter  any of
the internal  o i lways or  parts of  the eiectr ical  system.
2 Examine the crênkcase cast ings íor  cracks or  other s igns of
damage. l Í  a crack is  d iscovered,  i t  wi t t  require speciat isr  repair ,

3 Examine careful ly  each part  to determine the extenl  of  wear,
i f  necessary checking wi th the to lerance Í igures t isred in the
Spcc; Í icat ions Sect ion oÍ  rh is ChapteÍ .  The fot lowing Sect ions oÍ
th is Chapter descÍrbe how to exámine the vêr ious engine comp.
onents for  v\ Íear and how to decide whether renewal  is  necessary
4 Al lvays use a c lean,  l in t - f ree rag Íor  ctêaning and dry ing the
var ious components pr ior  to reassembly,  otherwise theÍe is  r isk
oÍ  smal l  part ic les obstruct ;ng ihe intêrnal  o i tways.

15 C.ankshaft. cÍankshafr bearings and connecting Íods:
exarinátion and renovation

1 Check the big+nds íor  wear,  whi ls t  assembled on rhe cránk-
shaf t .  by pushing and pul l ing on the connect ing rods.  There
should be no disceínib le o lav.
2 When dismant led,  check eách big-end width wi th a micro_
meter,  and check wi th the dimension given in the Speci f icat ions.
l f  the big€nd shel ls  are badly scored,  they wi  have to b€
íener /ed.  Endeavour to Í ind out  why thev were scored ,  check

3 Check that  the smal l  end bushes are secure,  ano nave no more
than the êl lowable wear.  l f  they need to be replaced,  they must be
pressed out .  The new bush may be used to press the Old br /sh f rom
position, S€e the accompanying d;agrám. To Íestore the correct
c learance between the bush and gudgeon pin,  the bushes must be
reamed our af ter  f l t t ing.
4 Inspect  and measure the internal  d iameter of  both main bear,
ings and the diameters of  the crankshaft  journats.  Renew the
beaÍ ings,  complete wi th housings,  i Í  the c learance exceeds rhat
given in the Speci f icat ions.  ldeal ly ,  i f  crênkshaft  or  b ig-end wear
has occurred,  the bear ing iournats should be re-ground undersize
and sui table beaí ings f i t ted.  Some cÍankshafts are ní t r ided {a

15.2 Connecting rod components - general view

13.4b Front  main beár ing housing -  g€neral  v iew

Old small end bush

Fig.  1.2.  Removal  of  smal l  end bush
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Fig. J.3. Crankcase - componênt parts
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Crankcase
Core plug
Shortstud-4of f
Longstud-2of f
Pla inwasher-5of f

Ho ow dowel - 2 off
Hollow dov\/el ' 2 ofí
Main bea ng/housing
OilwÊy inseft

Lock plate
Lock plate
Lock plate
nming cover
Gasket
Oilseal

Socket scrcw - 26 ofí
Socketscrew-6off

Gasket

Filter union - not
7505 or 8507
Drain plug
Wathet
Sockettcrcw-4off
Plain wêsher " 18 oíí
Oil íiller cap/dipstick
Gasket
Main bearing/housing
Ail pipe
Oil seal

16 Camshaft and pushÍods : oxamination and renovation surÍace oi the working íace. Lack of rotation wili be evident
by a marked depression where the cam lobe hás rubbed
consistently. Check the Íit of the cam follo\Á/ers in their
respective slidê-ways in the crankcasê. Excessive clea€nce may be
restored by Íitting new Íollowers, oí which tv\to oversizes aíe
available. ln extrême cases the slide-ways in the crankcase may
háve to be reamed to restore the surÍaces.
4 Check the pushrods for straightness by íolling them on a ílat
surÍace. Replace any that aÍe bent, since it is impractical to
straighten them with accuracy. Check that the haídened end
piêces aÍe not loose, or the internal bearing suÍfaces worn,
chipped or broken.
5 Check the clearance betw€en the camshatt journals and the
bêaring surfaces. The camshaft Íuns directly in the aluminium
crankcase. Wear is usually negl igible, a matter that is fortuitous,
because lvear in the beêrings will require rene\ al of the complete

1 The camshaft  is  unl ikely to show signs ot  w€ar unless a hiqh
mileáge has been covered or there has been a breakdown in the
lubrication system. Wear will be most obvious on the flanks oÍ
the cams and at the peak, where flattening-oÍÍ may occur.
ScuÍ f ing or  in an extreme case,  d iscolorat ion.  is  usual ly /
indicative oÍ lubrication breakdown.
2 lf there is any doubt about the condition ot the camshaft, i1
is advisable to rener,! it whilsr the engine is completely dis'
mántled. Comparison with a new camshaft is oÍten the best
rneans oÍ checking visuálly the extent oÍ wear.
3 Check the cam iollov\êrs Íor wear or damage. Again it is
extremely unl ikely that  any has occurred.  Sl ight  scoí ing may
be removed using an oil stone, provided that the suÍÍêce remains
ab6olutely flat ênd-squaÍe. The cam Íollowers are designed to
rotate slowly in order that wear is distributed evenly over the

I
""Í
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17 Timing chain, sprockets and tcnsioner: examinátion and

1 l t  is  unl ikely thar e i ther the t iming chain or  sprockets wi t l
Íequtre renewal ,  ualess a chain breakage has damaged the teeth.
Both the chain and sprockets are designed for  long l i fe.
2 Check Íor  uneven wear of  the chain when st i Í l  mounted on
the crankcase,  by removing the tensíoner and turning the crank,
shaf t  a quarter  turn êt  a t ime. Measure the play in the chain at
each 1u.n.  l f  in  doubi  êbout chain condi t ion,  i t  shoutd be
renewed, s ince breakage may damage the sprockêts or  the
crankcase 'apart  f rom immobi l is ing the machine.
3 The t iming chain is  endless,  and shoutd be examined carefu y
when removed for  broken ro l lers or  cracked s ide plátes or  r ivets
damaged when extract ing the sprocket .
4 Inspect  the teeth oÍ  the sprockets for  chipping or  hooking.
5 Check that  the rubber s l ipper surface oÍ  the chain tensioner
is not  damaged. l t  may be qrooved but  as tonq as the ro ers do
not make contact  i t  is  st i l l  sefv iceable.

18 Crankcase ahd timing chain coveÍ oil seats: examination and

1 The presence oí  o i l  in  the c lutch housing,  or  a l ternator
housing may indicête fa i lure oÍ  the crankshaft  o i l  seals.  The
damaged seai  may be dr i f ted or  pr ised careful lv  f rom posi t ion.
2 The Í ront  o i l  seal  is  Í i t ted in the t iming case ênd the rear seal
in rhe rear main Éóár ing housing When re{ i t t ing the seats,  the
spr ing s ide must face tow€rds the engine.
3 l t  is  recommended that  both seats be renewed when the
engine is  d ismant led as subsequent Ía i ture wi l l  require consid-
erable d ismant l ing for  Íenewal .

1 The usual  índicat ions of  badly worn cyt inder borês and
pistons ar€ excessive oi l  consumpt ion and piston s lap,  a metal l ic
rat t le which occurs when there is  l i r t le  o lno load on the engine.
l f  the top of  the cyl inder barrel  is  examirM,d care{u y,  i t  wi  be
observed that  there is  a r idge on the thrust  s ide of  each cvt indeÍ
bore which marks the l imi t  of  t ravel  of  the uppermost p iston
r ing.  The depth oÍ  th is r idge wi l l  vêry according to the ámount
of  wear that  has taken place and can therefore be used as a guide

2 On al l  models the pistons are select ively matched on in i t ia l
assembly to Í i t  the cyl inder barrels,  and are stamped A, B or  C on the
the piston crown. The cyl inder barrels are márked t ikewise.  When
taking cyl inder barrel  or  p iston measurements reíer  to the
classi f icat ion in the re levant  Speci f icat ions at  the beginning of  the
Chapter.
3 With the except ion of  V,1000 and Le lMans modets,  a modets
are f i t ted wi th chrome-plát€d cyl inder bores.  This tvpe oí  bore
has v€ry good wear ing propert ies,  consequent ly a long l i Íe may
bê expected.  Becêuse the chrome layer is  very th in,  no overbor ing
is possib le.  l Í  weaÍ becomes excessive or  damage occurs to the
bore,  the complete cyl inder barrel  musr bê renewed. Vl00O and
Le Máns models are f i t ted wi th an aluminium al lov cvt inder
b6rrel ,  ut i l is ing a t Íadi t ional  steel  s leeve bore.  Two s izes of  over-
s ize piston are avai lable Íor  f i t t ing áÍ ter  rebor ing in the normêl

4 lMeasure the bore diameter using an in lernat  mtcrometeí .
Three measurements should be taken,  at  the top,  middle and
bottom oÍ  each bore.  A fur ther three measurements should then
be taken at  9Oo to the f i rs t  posi t ions.  On models f i t ted wi th
chrome bores,  wear should not  exceed 0.1 mm (0.004 in l  over
the largest  bore diameter g iven for  that  c lassi f icat ion of  cyt inder
barrel  in the Speci Í icat ions.  l í  vvear exceeds th is f igure,  ihe
cyl inder bárrels must  be renewed. Wear on steet  cy l inder bores
should not  exceed the greatest  d iameter g iven for  that  c lassi Í i "
cat ion of  p iston,

5 Check the surÍaces of  each cyl inder bore to ensure there are
no score marks or  other s igns oí  damage that  may have resul ted
from an eár l ier  engine Seizure or  d isplacement oÍ  one of  the
circ l ips,  Even í f  the bore wear is  not  suf f ic ient  to necessi tate
renewal  or  a rebore,  a deep indentat ion wi l l  overr ide th is
decis ion in v iew of  the compression leak that  wi l i  occur-

20 Pistons and piston r ings:  examinat ion and Íenovat ion

1 l f  a reboÍe is  necessary,  the pistons and r ings can be discardêd
because ihev musr be 'eplaced br  Lhe, '  oversr /e counterp.rrs.
2 Rêmove al l  t races oÍ  carbon f rom the piston crown, using a
sof l  scraper to ensure the suríace is  not  marked.  Fin ish of f  by
pol ishing the crown wi th metal  pol ish,  so thár the carbon wi l i  not
adhere so readi lv ,  Never use emerv c loth.
3 Piston L1,ear usual ly  occurs at  the base oÍ  the ski r t  and takes
the form oí  vert icál  s t reaks or  scoÍe marks on the thrust  s ide.  l f
á previous engine seizure has occurred,  the score r Í rêrks wi l l  be
very obvious.  Pistons which have b€en subiêcted to heavy wear
or seizure should be re iected and new ones obla ined.
4 Remove the piston r ings careful ly ,  by expandins them
suff íc ient ly  to pass over the piston.  The r inqs are very br i t t le ,
and must not  be handled roughly.  Note which groove each r ing
came out  oÍ ,  and whach ! \ , ,ay up on each piston.
5 Clean the r ing grooves oí  any burnt  deposi ts.  A piece of  o ld
broken r ing is  Lrseful  íor  th is,  i Í  used careÍul ly .
6 The pisron r ing grooves may become enlarqed in use,  permit -
t ing the r ings to have greater  s idê Í loat .  l t  is  Lrnusual  fof  th is
type oÍ  !1/ear to occur on i ts  own, but  i f  thê s ide Í loat  appears
excessive.  new oistons of  the correct  s ize should be f i t ted.
7 Piston r ing wear can be checked by insert ing the r ings,  one
at a t ime, in the cyl inder bore and pushing them down êbout 1%
inches wi th the base of  the piston so that  they Íest  squaÍely in
the bore.  Using a Íeeler  gáuge check the end gEp against  the
Speci f icat ions.  l f  the gap exceeds the í igure given,  the r ings
should be renew€d- On chrome borê cyl inder barrels,  new r ings
should not  b€ f i t ted to o ld bores as the r inos wi l l  not  bed down
on the híghly pol ished surface.

21 Valves, valve springs, and valve guidqs: exaÍhination and
rcnovation

1 Use a valve spr inq compressor to re lease each oí  the valves in
turn.  Keep the valves,  valve spr ings and col lets etc together in
sets so that  they are eventual ly  replaced in their  or ig inal
locat ion.  Fi t ted below each spr ing lower seêt  arê a number oÍ
shims and washers.  Note the number of  components used for
each valve together wi th their  re lat ive posi t ions.
2 Af terc leaning al l  fourvalvesto removecarbon and burnt  o i l ,
examine the heads for  s igns of  p i t t ing oÍ  burning.  Examine the
valve seats in the cVl inder head. The exhaust  valves and their
seats wi l l  require the most at teht ion because they are the horteÍ
running.  l f  rhè pi t t ing is  s l ight ,  the marks can be removed by
gr inding the seats and válve heads togetheí ,  using Í ine valve
gr inding compound.
3 Valve gr inding is  a s imple,  i Í  somewhat labor ious task.  Smear
a t race of  f ine valve gr inding compound (carborundum paste)  on
the seat  face and apply a suct ion gr inding tool  lo the heád of  the
valve.  Oi l  the stêm oÍ  the valve and insert  i t  in  the quiCe unt i l  i t
seats in the gr ináing compound. Using a semr-roraÍy moron,
gr ind- in the valve head to i ts  seat .  L i f t  the valve occasional ly  to
dis l r ibute the gr inding compound more evenly.  Repeat th is
appl icat ion unt i l  an unbroken r ing of  l ight  qrey matt  f in ish is
obtained on both valve and seat-  This denotes the gr inding
operat ion rs n0w complele.  BeÍore passing lo lhe nexl  valve,
mate sure t r i i {%tt  t races ol  ihe valve gnndrng cornpound have
been removed f rom both the valve and i ts  seat  and that  none has
entered the valve guide.  l f  th is píecaut ion is  not  observed,  Íapid
v\Éar wí l l  take place due to the highly abfasive nature of  the
carborundum base,

19 Cllinder barrels: examination and rcnovation
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4 When deep pi ts are encounteÍed,  i t  wi l l  be necessary to use a
valve refacing machine and a valve seat  cut ter ,  set  to an angle of
45o.  Never resort  to excessive gr inding becausê th is wi l l  onlv
pocket  the válve in the head and lead to reduced engine ef í ic iency.
l f  there is  any doubt about lhe condi t ion oÍ  a valve,  f i t  a new

5 Examine the condi t ion of  the valve col lets and the grooves in
rhe valve stem in which they seêt .  l f  there is  any s ign of  damage,
new parts should be Í i t ted.  Check that  the valve spÍ ing col laí  is
not  cracked. l f  the col lets woÍk loose or  the col lar  spl i ts  whi ls t
the engine is  running,  a valve could drop in and cause extensive
damage.
6 Measure the valve stems for  wear,  compar ing rhem with the
unlvorn port ion that  does not  extend into the valve guíde.  check
also the valve guides for  excessive plaY. Check that  the end oÍ
the stem is not  indented f rom contact  wi th the rocker arm,
making tappet ad justment d i Í f  icul t .
7 Check the Í ree length oí  each valve spr ing and replace ihe
whole set  i Í  anv has taken a permanent set .  Worn or  ' t i red 'valve

spr ings have a marked eÍ fect  on engine perÍormance and should
preíeÍably be rene! ,ed dur ing each decoke as a Í - l rn imum,
esoeciêl lv  in v iew of  their  low overal l  cosr.
8 The valve guides are an inter Íerence Í i t  in  rhe cyl inder head,

and should be dr i f ted ouÍ  f rom the combust ion chamber s lde,
using a double diameter dr i ï t .  Befoíe at tempt ing to move the
quides,  c lean oï f  any deposi ts of  caíbon f rom the port ion of
guide which proiects into the valve port .  This wi l l  ease removál
and prevenl  damage to the cyl indeÍ  head. New valve guides

should be Í i t ted in a s imi lar  manneí.  Í rom the opposi te s ide of
the cyl inder head, and then reamed out  to g ive the speci Í ied
valve gu ide (stem clearance).
Note:  Before removal  or  insta l lat ion of  valve guides is  under
taken- the cvl inder head must be heared to '1sOoC (3OOoF) to
expand the head ánd so aid f i l t ing.  Uniess the cyl inder head is
heated evenly,  d istor t ion may occur and for  th is reason heat ing
should take place in an oven. General ly ,  i t  is  best  to s€ek
special is t  advice when renewing valve guides,  as there is  a lways
r isk oÍ  d istor t ing the cyl inder head cast ing.

9 Af ter  Í i t l ing new valve guides the valve seats must be recut
to restore concentr ic i ty  of  the seat  wi th the guide bore.  Gr inding
should then be cêrí ied ou1,  as descr ibed in páragraph 3.
10 Check the seal ing of  valve by inveÍ t ing the cyl indeí  head and
pour ing paraf f in or  petro l  into the combust ion chamber.  Al low
the head to stand for  some t ime and check that  no l iquid has
seeoed into e i ther oort -

Fig. 1.4. Romoving and Íeplacing piston íings

21.1b Flemove the spr ings and . . .

19.2 Mark 'C'  on piston indicates cyl inder/p iston c lassi Í icat ion

21.1a Use comoressoÍ  to d isolace valve col lets
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22 CylindeÍ heads: examination and r€novation

1 Remove al l  t races of  carbon f rom the combust ion chambers
and the in let  and exhaust  por ls,  using a soÍ t  scraper which wi l l
not  damage the surtace oí  the vatve s€ats.  Fin ish by pol ishing
the combusl ion chamber and ports wi th metal  pol ish so that
carbon does not  adhere so readi ly ,  Never use emery c loth s ince
the part ic les of  abrasive wi l l  become embedded in the soÍr  metat .
2 Check 1o make sure the valve guides are f rêe í Íom oi t  or  other
foreign mai ter  that  may cause the valves to st ick.
3 l f  the valve seêts are pocketed,  as the resul t  oí  excessive valve
gr indíng in the past ,  the valve seats should be re, inserted.  This is
a specia l is t  task which requires expert  at tent ion and is  qui te
beyond the means of the average owner. Pocketed valves cause a
marked Ía l l -of f  in performance and reduced engine ef f ic iency as
a diÍect resulr oÍ the disturbed gas Ítow.
4 Make sure the cyl inder head f ins are not  c logged Lvi th o i t  or
Íoad di r t ,  otherwise the engine may overheat.  l Í  necessarv,  use a
wire brush bui  take caÍe not  ro damage rhe l ighr aÍoy f ins.
5 Check that  there aÍe no cracks,  and that  the vatve quides are

23 Rocker assemblies: examination and Íênovation

1 Examine cáreful ly  the outer  suÍ faces of  each rocker arm, to
ensure there are no surface cracks or  o lher s igns of  premature
fai lure.  The rocker êrms should have a smooth surface to resist
ány tendency towards íat igue fa i lure,
2 The rocker arms should be a good s l id ing f i t  on the rocker
spindles wi thout  excessive pláy.  Noisy vatve qeaÍ  wi  resul t  Í rom
worn rocker arms and spindles and performance may drop oÍ f  as
a Íesul t  oÍ  reduced valve l i Í t .  l f  p lay is  evident ,  the rocker arms
should be rene\ ,1ed and new spíndles Í i t ted.
3 Check the Íocker arm adjuster  and the end of  the Íocker
which eng6ges wi th rhe pushrod_ Both these points oÍ  contact
have hardened ends and ; t  is  important  that  the surface is  not
scuf Íed,  chipped or broken. otherwise rapid lvear wi l l  occur.
4 The spêcer on the rocker spindle should revotve f reelv
wi thout  endf loat .

24 Engine reass€mbly: g€nsral

1 BeÍore reassembly,  the var ious engine components should be
thoroughly c leaned and lá id out  c lose to the working area.
2 Galher together a l l  the necessêry toots and have avai lable an
oi l  can f i l ied wi th c lean engine oi t .  I \ ,4ake sure al l  the new gaskets
and oi l  seals are to hand, a lso any replacement parts required.
There is  nothíng more infur iat ing than having to stop in the

Íniddle of  a reassembly sequênce because a v i ta l  gasket  or
replacement part  has been over looked.
3 l \4ake sure the reassernbly area is  c lean and vvet t  t i t  and thar
there is  adequate woÍk ing space.  Refer to the torque and
clearance set t ings,  wherever they are given.  Many of  the smal ler
bol ts aÍe easi ly  sheared i f  they are overt ightened. Atways use the
correct  srze spanner and screwdr iver,  never an adiustable or  gr ips
as a subst i tute.  l f  som€ of  the nuts and bol ts that  have to be
replaced !€re damaged dur ing the dismant l ing operat ion,  renew
them. This wi l l  make any subsequeÍrr  Íeassembty and dismanl t ing

4 Above al l  eJse,  use good qual i ty  tools and work at  a steady
pace, takrng care that  no part  of  a reassembly sequence is
omit ted.  Short  cuts invêí iabty g ive r ise to probtems, some o{
which máy not  be apparent  unt i l  a much Iater  stage.

25 Engine reassembly: Íeplacing the crankshaÍt and connecting

1 l f  the f ront  main bear ing housing was removed, i t  should be
ref i t led f i rs t -  Ensure that  the housing is  Íeptaced so that  the oi l

2 Place the engine,  f ront  downwards,  wirh the casing we i  c lear
of  the workbench. Lubr icate the f ront  nTain bear ing thoroughly
and insert  the crankshaÍt .  F i t  the oi lseal  ro the rear main
bear ing housing,  making sure i t  is  íu l ly  home and rhe spr ing s ide
is faci fg inwards.  Lubr icate the bear ing ênd the seál  l ips,  and
reí i t  the main bear ing housing.  The main bear inq oi l  return pipe
project ing f rorn the housing must pass thÍoLrgh the hole in the
c r a n  L c a s e  w a l l ,  d n d  r h p  o i l  w ê v ,  b e t w e e .  t h e  n o J s i n g  ê n d
crankcase must l ine up.  Af ter  t ightening the housing bol ts do
not omit  to bend up the ears oÍ  the locking plates-  Check that
the crankshaft  rotates easi ly .
3 Reposi t ion the engine so that  i t  issupported on the cyl inder
head studs.  Fi t  the big-end shel ls  to the connect ing rods and end
caps,  ensur ing that  the locat ing tongues on the shel ls  locate
correct ly  wi th the recesses in the holders.  Lubr icate the big-end
journal  and ref i t  the connect ing rods and caps.  The connect ing
rods mlst bê íitted in th€ir original positions on the big-end
jouínals.  The oi l  hole in the lef t 'hand connect ing Íod must face
u p v ! , ê r d s  ( w i i h  t b e  e n g i n e  i n  t h e  n o , r a a r  p o s r r r o ^ ) d n d  r h e  l e l ( -
hand connect ing rod downwards.  ln addi t ion,  the rn i l led edges
of lhe connect ing rods and caps must a l l  be on the same side.
Tighten the big 'end nuts to a torque set t ing oí  4.6 -  4.8 kg m
(33-35 f t  tb) .
4 Check aqain for  easy rotêt ;on of  the crankshaÍt .  g inding of
the big 'end bear ings can be caused by incorrect  selecl ión oÍ
displaced shel ls .
5 Whi lst  the engine is  in th is posi t ion9e sump may be reí i t ted.
BeÍore Íeplacing the sump the oi l  s t ra ineíghould be c leaned and

2í.1c . . .  push our rhe vatve

25.1 CrankshaÍt  p lug must be ab6olutely t ight



25.2a InseÍr  the crankshaft  and . . .

25.2c Do not  omit  the push í i t  p ipe 25.3a Fi t  the big end bear ing sheÍ ls  and . . .

25.2b . . .  rc l i r  the rear main bedrrng housing and gaskei

25.3b -- .  replace the connect ing rods and caps 25.5 Reí i t  the sump onto a new gasket
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Cranktlraft

Woodruff key
Crankhaft sprocket
Tab washer

Flywheel - V"|000 type
Lock pk te - 3 oíf
Rolt - 6 ofí
Starter dng gear - V-1000 Upe
Tabwashe í -4o í Í
Bolt - 4 off
funnectingrcd-2off
Smalcndbush-2ofí

15 Selí locking nut - 4 off
16 Bis-end bolt - 4 off
l7 gig-end tua ng shett set - 2 off
18 Piston.2ofí
19 lst and 2nd compressíon rino . 4 oÍf
20 3tdcompression rino - 2 off-
2l Oil controt no - 2 óff
22 Gudgeon pin :2 off
23 Círcl ip-4oÍí
24 Piston complete - 2 ofí
25 Piston ng set - 25 oíf
26 Pushrod"4off
27 àm follower - 4 oíf

29 FlangE
30 Bolt - 3 oÍf
3í Sp ng washet -3 off
32 Cêmshaft sprocket
33 Drive pin
34 Washer
35 Nut
36 Cam chain
37 Chain tensioner
38 Spacer-2off
39 Eolt-2off
40 Tab washer - 2 ofí
4f Torque conrettet - V-1000 only
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the oi l  f i l ter  ( i í  ut i l ised) renewed. In addi t ion,  the opportuni ty
should be taken to d ismant le and c lean the oi  pressure contro l

valve- See ChapteÍ  3.11 for  detai ls  of  the procedure.

26 Engine Íeassembly: rêplacing the camshaíl. oil pump and
t iming the valves

' l  Place the i iming chain tensioner árm in posi t ion in the casing
with the distance piecê on eêch bolr  between the arm and the
casing.  Tighten the bol ts l ight ly .
2 Lubr icate the camshaft  journal  ênd insert  the camshafr  into
the crankcase,  Fi t  the endplate and t ighten the thÍee scÍev1,s.
3 Posi t ion the oi l  pump in rhe cêsing and f i r  the four reta in inq
bol ts.  The oi l  pump must be f i t ted so rhat  the dr ive spindle is
oí íset  f rom the l ine of  ihe cÍankshaír  and camshaft .  T ighten the
íour bol ts evenly to 3 k9 m (22 f t  lbs) ,  checking by rorat ion oÍ
the dr iveshaÍr  that  thê pump gears do not  b ind.
4 Insen the dr ive pin into rhê eccentr ical ly  dr  l led hote in the
camshaft  and replace the Woodruf f  keys into the keyways of  the
other two shaí ts.  Arrange the camshaÍt ,  crankshaÍt  and oi  pump
sprockets on the workbench and f i t  the cam chain as i t  woutd be
Í i t ted on the engine.  The t iminq rnark on rhe camshaft  sprocket
should be al  gned Íoughly wi th thêt  oí  rhe crankshaft  sprocket .
L i Í1 the complete assembiy up and engáge each sprockel  wirh i ts
respect ive shaf t ,  hold ing the two spíockets in a ignment.
5 Rotate the camshaÍt  and crênkshêft  unt i l  the keys al ign wi th

the keyvvays in the sprockets.  Push the sprockets fu l ly  home on

the shaf ts.  The index maíks on the tvvo upper sprockets must be

in a l ignment.  One or two at tempts may have to be made to ensure
the t iming is  áccurate.
6 Replace the sprocket  retê in ing nuts and washers.  Íhe tab
washer on the speciê l  crankshaír  nut  is  inordinately d i f f icul t  to
bend up aÍ ter  the nut  has been t ightened, due to lack oí  space.
I t  is  worth bending up the extreme ends oÍ  the ears beÍore reÍ i t
t ing,  to a id f inal  secur ing oÍ  the nut .
7 As when loosening the nuts,  rotat ion of  the shêf ts may be
prevented by passing a c lose f i t t ing bar through the smal l  end eye,
rest ing on wooden blocks across the crankcêse mouth.
I  Push the chain tensioner across towaÍds the middl€ of  the
casing unt i l  a l l  sJack has been Íaken up.  Hold the tensioner aÍm
in the chosen posi t ion and t ighten the two bol ls-  Rotate the
crankshaft  a number oÍ  t imes and check thêt  the chain does not
bêcome overt íght  at  any point .  l f  th is occurs,  s lacken the tension-
er bol ts and readjust  at  the t lghtest  point .  SecLrre ihe two bol ts
by means oí  thei í  locking plates.

9 Place a neu/  gasket  on the t iminq chest  nrat ing sur lace and
ref i t  the cover.  On V-1000 models the hexagonal  dr ive piece f i t ted
into the end oí  the camshaít  must  engage correct ly  wi th the
converter  o i l  pump dr ive boss.  Fi t  the cover bol ts and t ighten
them evenly,  in a d iaqonal  sequence, to avoid d istor l ion,
10 When reÍ i t t ing the t iming cover,  lubr icate the l ip ot  the
crankshaft  o i l  seal .

26. ' l  Posi t ion the chain tensioner and t ighten the screw t ight ly lnsert  the camshaft  and . . .

26.3 Place the oí l  pump ín p lace,  located by dowels26.2b . . .  replace the end olate and screws



26.4a Replace the oil pÍmp shaft and crankshaÍt WoodrufÍ kevs
a n d . . .

ïl
{,: j:

( )

26.4b. . .  insert  the camshaft  dr ive pin

26.5 Timing marks must l ine up 26.6 Do not omit crankshaft nut tab washer

26.10 . . .  beÍore f i t r ing t iminq cover onto crankcase
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27 Engine ísassembly: replacing the pistons, cylinder barrels and
cylinder heads

1 As wi th d ismant l ing,  the cyl inder assembl ies should be
ref i l ted indiv id!a l ly ,  tak ing care that  components í rom one
assembly do not  become interchanged wi th those oÍ  another,
Care should be taken also that  matched components are f i t ted
in their  or ig inal  posi l ions.
2 Lubr icale and ref i t  a l l  íour cam tol lowers in their  or ig inal
posi t ions.
3 Fi t  the piston r ings to the piston oÍ  rhe cyl inder being
at tended to.  Fi t  the oi l  cont Ío l  r ing Í rom the skin s ide and each
oÍ lhe compression r ings f rom the cÍown s ide,  commencing wi th
the th i rd r ing.  Thin str ips of  metal  may be used to a id r ing ref i t -
t ing and reduce ihe í isk of  breakage.
4 Lubr icaie the smal l  end t rush wi th c lean.€í lg ine oi l .  ReÍ j l  one
wire c i rc l ip to the piston.  Warm the piston. in.bói l ing wêreíand
press the gudgeon pin fu l ly  home thÍough the piston bossesènd
smal l  end eye,  The arrow cast  on the piston crown must face
for \ ,Grds.  Ref i t  the second c i rc l ip and check that  borh are
coí íect ly  seated in rhei í  locat ing grooves.
5 Posi t ion a nêw cyl inder base gasket  over the hold ing down
studs, ênsuring that the oil hol€ in the gasket aligns with the oil
hole in the cylindêr seat mating surfáce. place a new ,O, Íjng on
each of  the two short  hold ing down studs.
6 RêÍ i t t ing of  the cyl inder barret  is  faci l i tated j f  the piston is
supported squárely at  TDC; on two Wooden blocks.  Lubr icare
rhe cyl inder bore and posi t ion rheÍ ing gaps ar  120o relár ive to
one another,  Place the cyl inder barrel  over the pis lon crown and
compress each r ing indiv idual ly  so that  the barrel  may be pushed
home. A piston r ing c lámp wi l l  a id .ef i t r ing.  Remove rhe two
support  b locks and sear the cyl inder barrel  against  the gasket .
7 Befor€ ref i t t ing the cyl inder hêad, the valves and spr ings must
be instal led by ÍeveÍs ing the dismant l ing procedure.  Do not  omit
the shims and washers which l ie below the tower spr ing seat .
Ènsure that  the two spl i t  col le ls engêge correct ly  wi th the groove
in the valve stem, AÍ te.  re leêsing the spr ing compressor,  seat  the,
valve col lars by str ik ing squarely on thê end of  the vatve stêm.-  :

8 Place a new cyl inder head gasket  over the hold ing dàwn.! tuds.
As wirh rhe cyl inder base gEsker,  i r  is  importanl  that  rhe oi l  hote
l ines up wi th that  oÍ  the cyl indêr barrel .  Ptace the cyt ihdeÍ  head
an posi t ion and f i t  an 'O'  r ing to each of  the four tong studs.
ReplaLe the rocler  arm suppo( bracket  so lhat  the spindte
screw holes are at  the top,
9 Reí i t  the s ix cv l inder head nuts and wêshers.  Therma êÍ
vvave vvasheÍ Í'ts the upper shoÍt s1rrd. Tighten the cytinder head
nuts down evenlv.  in a d iagonal  sequence, to a torque set t ing of
4 - 4 . 5  k s  m  { 2 9  -  3 2  t r  l b l .
'10 Insert  both pushrods i Í \ to the tunnel  in the cyl i i ider  head so
that the ball ends of each pushrod engage with the cam fo ower
cups.  Rotate the engine ont i l  thê piston is  at  TDC, wi th both

valves closed. Repláce both rocker arms. bronze \,!ashers and
double coil \,1/ashers, The bronze wêsher should lie betu/een the
spr ing wêsher and support  bÍacket .  InseÍ t  the rocker spindles
and, using a screwdriver jn the slotted lower ends, rotate each
spindle unl i l  the locatang screws can b€ inserted and t ightened.
11 Ref i t  the rocker o i l  feed pipe to the cyl inder head. l f
necessary,  use two new seal ing w€shers at  the bánjo union,
12 Before rep,acing the rocker cover,  the valve c learances should
be adlusted, usjnq a feeler gauge. FleÍer to the SpeciÍications foÍ
the correct  c leaíance.  Adjust  the gap by means of  the adjuster
screw af ter  s lackening the locknut,  wi th the piston at  TDC on
the compression stroke.
13 Replace the rocker cover together wí th a new gasket ,  Note
thêt on some models the rearmost inner coveÍ screw on the left-
hand cyl inder a lso reta ins the choke lever assemblV.
'14 Repeat rhe assembly procedure Íor  the second cyl inder.

28 Engine rsasseÍhbly: replacing ih€ Ílywheel and clutch
íexcept V-1000 Converi modell

' i  P lace rhe f lywheel  on the crankshaft  boss,  rotat ing i t  unt i l
the TDC mark on the t lywheelr iÊal igned wi th th€ whi te index
maí l  on the boss.  Thrs wi l l  ensure that  rhe i iming maíks on rhe
f lywheel  per iphery are in correct  re lat ionship wi th the crank-
shaf t .  Insen the f lywheel  reta in ing bol ts together wi th the
shaÍed loq!  p lates.  Tighten the bol ts evenly and then secuÍe
them by bending up the edís oí  the plátes.
2 Instal l  each oÍ  the eight  c lutch spr ings in rhe recesses in the
, lywheel  Íace.  Apply a smal l  amount oÍ  heavy graphi te grease

to the in lernalspl ines in rhe f lywheel .  Apply the grease
sparíngly 10 pr€vent any Í inding i ts  way onto the c lutch plates.
Insert  the c lutch spr ing plate into posi t ion so that  the index l
mark on the plate a l igns wi th the ÍDC mark on the f lywheel .
This wi l l  ê id€l ignment of  the spr ings wi th the recesses in the
Íear oÍ  the Spr ing pla le.
3 Rpplace the two í r ic t ion plates and the intermediate plate,
fo l lowed by the star ter  r ing gear,  Insert  and star t  the eight  bol ts,
but  do not  t ighten them at  th is stage.  Because the two f r ic t ion
plêtes aÍe fu l ly  f loaÍ ing when not  under spr ing pressure they must
b€ centra l ised before t ightening down the Íaner r ing geaÍ ,  to
enable easy entry of  the rp l ined boss of  the gearbox inpul  shaf t .
A specia l  tool  is  recommended wi th which to accompl ish th is
têsk- l í  th is tool  is  not  avai lable the spl ined boss may be removed

.Í rom the gearbox input  shaÍ t  and used as the cenlra l iser .  When
us;ng the lat ter  method, f i rs t  insert  the c lutch thrust  p iece to
aid centra l isat ion of  the boss.
4 With the tool  in p lace t ighten down the eight  bol ts evenly,
about one turn at  ê t ime ágáinst  the spr ing pressuÍe,  The centra l -
is ing tool  should be an easy s l id ing Í i t  i í  lhe plates are posi t ioned
correcl ly .  Remove the tool  and inserr  the c l !4th thrust  q iece,  i f
th is has not  been done already.  *

27.2 Lubíicàte and Íit cam Íollowers in original positions 27.4a Atrrcw on piston musl Íace forwards



27.4b Insert  sudgeon pin fu l ly  and. . . 27.4c . . -  ref i t  the c i rc l ip ensur ing i t  seats correct ly .

27.5 Fi t  new cyl inder base gasket  and 'O'  r ing 27.6 Feed the piston r ings into the cyl inder bore

27.7 DO NOT omit  correct  number of  shims 27.8a Fi t  cy l inder head onto new gasket



j

27.8b Place new'O'  r ings on long srud 27.8c Replace the rocker support  bracket

27.8d Smal l  v lasher f i ts  on short  upper stud below.. . 27.9. . .  the specia l  g leeve nut

27.10a Insert  both pushrods,  cupped €nds uppermosr 27. ' l0b Rsplace rocker arm. shim and spr ing washer and . . .



27.10c . . .  insert  the spindle,  so that  hole a l igns to take screw 27.10d Do not  omi l  internal  cap

28.1a Ref i l  f lywheel  so that  whi te mark al igns wi th TDC mark on

27.11a Check valve c learênces before r€ptacing cover 27. ' l  1b Use nev!  seal ing washe6 êt  upper and . . .

rl

ï

27.11c . . .  lower unions on Íocker Íeed pipes
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scr ibe marked oÍ  punch marked,  replacemenl  of  the dist r ibutor
in the coÍrect  posi t ion is  st ra ight{orward.  Rotate the engine
unt i l  the r ight 'hand piston is  at  TDC on the compÍession stroke-
Turn the contact  breaker cam unt i l  the chosen mark al igns wi th
that  made on the bodv.  Holding the cam in thís posi t ion insert
the dist r ibutor  ínto the crankcaser so that  the dr iven gear engEges
with the gear on the camshaft  and the dist r ibutor  and crankcase
marks l ine up.  Fi t  and temporar i ly  t ighten the dist r ibutor
reta in ing c lamp. The contact  breaker gaps can now be set  ánd
the stat ic  igni t ion t iming carr ied out  as descr ibed in Chápter 4,

2 Where index marks were not  mêde dur ing dismant l ing,  the
distr ibutor  may be reÍ i t red as an integral  part  of  the stat ic
igni t ion t iming procedure.  The dist r ibutor  should be inserted
when the Í ight 'hand cyl inder t iming mark is  v is ib lê in the crank-
case apertor€,  and when the r ight-hand cyl inder contact  breaker
points are just  on the verge of  opening.  Ïhe dist r ibutor  must  be
ref i t led wath the di rect ion indicat íng arrow on the dist r ibutor
boss facing away f rom the r ighl-hand cyl inder.  l f  th is precaut ion
is not  táken,  the standard ígni t ion t iming procedure wi l l  have to
De rearrangeo.
3 Lubr icate the al ternator  rotoÍ  boss so that  on reDlacement.
the boss may enter  the t iming cover o i l  seal  more easi ly .  F i t  the
rotor  on the shaf t  and t ighten the reta in ing socket  screw. Posi t ion
the stator  over the rotor  so that  the mul t i -p in lerminal  is  on the
r ight .  Al ign the bol t  holes in the sta lor  wi th those in the casing
and push the stator  fu l ly  home into the casing recess.  F; t  and
r ighten evenly the three socket  screws. Free the brushes so thêl
they contact  the s l ip r íngs,  under pÍessure í rom their  spr ings.

29 Engine reassembly: Íeplacing the tlywheel and torque
converter (V-1000 Conven model onlv)

1 Placê the engine in the same posi t ion as that  used duÍ ing
removal  oÍ  these components.  Ref i t  rhe f lvwheel  in the manner
descr ibed for  other models in the previous Sect ion.
2 Posi t ion the star ter  r ing gear and the torque converrer  on rne
f lVWheel  and insert  and t ighten the bot ts l ight ty.  l t  is  êssent iá l
that  the boss of  the toÍque converter  into which the gearbox
input  sháÍ t  í i ts ,  runs absolutely concentr icat ty.  l f  th is precaut ion
is not  taken,  d i Í f icul t r , ,  may be encounlered when t ry ing to f i t  the
gearbox to the engine.  Addi t ional ly ,  o i l  leakage wi l t  occur at  the
oi l  seal .  To check for  correct  locat ion,  a díat  gEuqe or index
gauge should be mounted on a bracket  reta ined on one oÍ  the
gearbox mount ing s1uds.  l f  eccentr ic i ty  is  apparent ,  femove the
ÍouÍ  reta in ing bol ts and move the torque converter  one quarter
of  a turn unt i l  the bol t  holes êgáin t ine up.  ReÍ i t  the bol ts and
check again,  The maxlmum permissib le run out  measured on the
ouler  surface oÍ  the boss is  0.05 -  0.06 mm (0.0019 ,  0.0023 in ) .
3 When the torque converter  is  running t rue,  t ighten the bot ts
and secure them by means of  the locking tabs.

30 Engine reassembly:  io in ing rhe engine to the gearbox

1 Fi t t ing of  the gearbox onro the engine is  st ra ight Íorward on
both manual  and automat ic models.  l f  d i f f icut ty is  encountered
when ínsert ing the spl ined boss into the centre of  the c lu. tch on
manual  gearbox models,  a long-handled screwdr iver may be
inserted between the two mat ing surÍaces,  rv i th which to rotate

2 The spl ined boss should be lubr icated wi th a sma quánt i ty
of  graphi te grease before assembly.
3 On V'1000 models.  lubr icalê rhe torque conveneÍ boss wi th
clean hydÍaul ic  í lu id before i i t t ing.  l t  is  not  necessáry to
replenish the torque converter  wi th hydraul ic  f lu id at  th is
iuncture.  The bush on the end oÍ  the input  shaf t  must  be f i t t€d
with the s lot ted end outwards,  ie.  towards the engine.
4 Af ter  pushing the gearbox fu l ly  home, í i t  and t ighten the
relaaning nuts and Washers,

31 Engine reassembly: replacing th€ distributor and atternatoÍ

1 l f  duÍ inq dismant l ing the re lat ive posi t ions of  the dist r ibutor ,
contact  breaker base plate and the contact  breaker cam were

1 BefoÍe removing the engine/gearbox uni l  f rom the woÍkbench,
ref i t  the two sub-frame memberc ei ther s ide of  the engine,
together wi th the centrestand.  At  th is stage the subJrame should
be secuÍed by the gEaÍbox mount ing bol t .
2 Posi t ion the engine/qearbox uni t  on the Í loor,  supported on
the same block6 used when dismant l ing was being carr ied out .
€nsure that  the complele assembly is  secure.  Where ut i l ised,  thê
ai Í  f i l ter  box should be placed beth,een the cyl inc iers in approxi-
mat€ly the correct  posir ion before the Í rame is lowered into p lace.
3 Wheel  the f rame assembly into posi t icn and lower i1 into
place so thal  the sub-frame to main f rame jo iníng lugs are in
approximately the correct  re lat ionship,  l t  may be necessary to
spr ing thc two ÍoÍward f rame tubes outwards to c lear the sub-
frame luqs,  lnsert  the two short  socket  bol ts and Í i t  the nuts
loosely.  On tour ing models the f ront  crêsh bafs must be i í t ted
with th€se bol ts.  Insert  the f ront  engine mountíng bol t  and f i t  . .
the nut .  On non-tour ing models the bol t  musi  be f i t ted f rom the
leï t -hand s ide,  together wi th rhe propstand.  Ensure that  the
project ion on the propstand bracket  engages wi th the recess in
the f rame lug.  Do not  l ighten any f rame bol ts at  th is stage.  "

4 Replace the rear swinging qrm uni t  and the rear wheel  bV
fol lowing the píocedure descr ibed in Chap(er 5,  Secl ;on L
5 Posi t ion the bát tery cêrr ier  p late on the geêrbox and í i t  and
t ighten the reta in ing bol ts.  Do not  omít  the bat terv earth strap
which is  secured by the leí t -hand rear bol t .
6 F; t  and t ighten the four sub'Jrame rear bol ls .  On tour ing
machines the reàr bol ts rerain the s i lencer suoDort  brackets.  On
other models the bol ts sêcure the footrest  bars.  Now that  a l l  the
sub-Íráme to máin Í rame bol ts have been reÍ i t ted,  they may al l
be t ightened fu l ly .

32 Engine reassembly: reÍitting the engine in the Írame

:}:} Engine reassembly: completion

1 Reí i t  the star ter  motor and connect  the main leads to thê
solenoid.  Reconnect  a lso the neutra l  indicator  wire at  the
swtch lwhere ut i l ised) ênd the wires at  the remáining indicator
swi tches,  The wires running to the coi ls  f rom the contact
breakef  set  may also be replaced.  ReJer to the wir ing diagrams
i Í  any doubt exists as to the correct  wire posi t ions.

28.1b Note the locking device,  used when t ightening the bol ls
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32.3a Ref i t  the f ront  engine mount;ng bolr  and. . -

2 Insert  a new áir  f i l ter  e lement (where ut i l ised) intotheair
box and í i t  the breather box so that  the centra l  screw oroiects
through the box end.  Note that  the í lênge plate on th€ bÍeather
box is  located in one posi t ion by a project ion and recess.  Fi t
and t ighten the end nut .  l f  d i f í icul ty  is  encounteÍed in f i t t ing
the nut  and washer,  detach the support  bÍacket  í rom the f ráme
and then f i t  the nut  and washer.  The bracket  can then be
repláced on the f rame tube wi th ease.  Reconnect  the four
breather p ipes which locate wi th indiv idual  unions on the
breather box.  On models not  ut i l is ing an ai r  Í i l rer ,  ret i t  and
reconnect  the brealher box.
3 On models í i t ted wi th an ai r  í i l te Í  box.  reolace the rubber
duct  and secure i t  in  posi t ion wi th the strap and spr ing arrênge
ment.  Replace both carburet tors,  uslng new f lanqe gaskets i f  the
in let  stub6 ! , \ ,€re seoarated f íom the cvl inder heads.  Note that
the lower bol t  secur ing each in let  stub also reta ins the HT lead
guide c l ip.  Reconnect  the throt t le cables io the throt t le s l ides
and carburet tor  tops.  Fi t  the throt t le return spr ings and replace
the respect ive assembl ies in the carburet tors.  Where cable
contro l ied chokes are ut i l ised,  replace the contro l  lever on the
leí t -hand rockeÍ  cover and insert  each choke assemblV into the
carburet tors.  Pêss the petro l  feed pipe assembly undeÍ th€
carburet tors and reconnect  the oipe to the carburet tors.  Do not
omit  the f i l ter  screens.
4 Replace the exhaust  system using a new gasket  r ing àt  each
port .  The s lot  in each spl i t  poÍ t  col lar  should face downwards.
Do not  t ighten the exhaust  Í lange nuts fu l ly .  T ighten the two
nuts evenly unt i l  the gasket  can be fe l t  to be compressed s l ight ly-
l í  leakage occuÍs when the engine is  run,  the nuls may be t ight-
ened a l i t t  le  fur theÍ .
5 Reconnect  the lêads running to the al ternator .  nefer  to the
relevant  wir ing diagram for  the correct  posi t ioning of  the wires.
The three wi Íe sockets should be reÍ i t red wirh the smal
proiect ion on the rubber cover facing inwards.  Engage the
wir ing grommet and wires ín the Íecess in the top of  the casing
and replace the al ternator  cover and scre! \s,
6 Ref i t  the gearchange and rear brake l ink rods and levers.  Use
new spl i t  p ins to secure the c levis p ins.  On touÍ ing models,  the
footboards should be reÍ i t ted.  to a id adiustmênt oí  the lever
operatrng angles.
7 On V-1000 models,  reconnect  a l l  the torque converter  f lu id
system pipes.  Use new banio union seal ing washers i f  there is
anv doubt as to their  condi t ion- Check that  a l l  the unions are
secure and that  the pipes are t racked correct ly  and not  panched

at anv ooint ,
8 Reconnect  the soeedometeÍ  cable and tachometeÍ  cable
lwhere ut i l ised).  Using a sui table lever operate the c luteh re lease
arm at  the geárbox and reconnect  the cable.  Do nol  omit  to
replace the star ter  cut-out  swi tch leads.
9 Ref i t  the petro l  tank and reconnect  the pipes,  secLrr inq them
bv means of  the c l ios,  Reconnect  the electro-valve wire (where

f i t ted) and the petro l  level  indicator  wire on V'1000 models.
'10 Replenish the engine wi th the correct  quant i ty  and grade of
oi l ,  through the Í i l ler  or i f ice in the lef t 'hand s ide oÍ  the crank'
casê.  l f  the gearbox was overhaulêd,  th is too should be replenish-
edwith lubr icant .  On V'1000models,  ref i l l  the torque converter
f lu id reservoir  wi th the correct  speci{ icat ion hydraul ic  f lu id.
When the engine is  star ted the í lu id level  wi l l  dÍop cons;derably
as the torque conver ler  system is píogressively f i l led.  The
quant i ty  should b€ augmented by the addi t ion of  more f lu id as
the level  fa l ls .  When the level  has stabi l ised,  ref i l l  to the upper

11 Reolace the bat terv ênd reconnect  the leads.  The red lead
must Lte connected to the posi t ive (+l  terminal  and the black
lead to the negát ive (  )  terminal .

34 Staning and running the rebui l t  engine

1 With the bat teÍy negar ive lead reconnected,  check that  a l l
e lectr ical  accessor ies work.  Do not  operate the star ter  yet ,

2 Go through each step of  the reassembly pÍocedure and

32.3b . . .  replace the í Íonl  c lamping socket  screws

32.3c Note the position oÍ the spaceÍs on geárbox bolt
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sat is fy yoursel f  that  every task has been carr ied out  correct ly
and al l  nuts or  boi ts have been t ightened.
3 Íurn the engine over by means oí  the rear wheel ,  , ! i th the
gearbox in top gear,  to make sure that  i1 rotates f Íeely.
4 Replêce the spark plugs,  correct ly  gapped and the spark
plug cêps.
5 Switch on the igni t íon and petro l  and check thal  the oi l  and
charge warning l ights come on.  Operate the star ter  and run the
engine at  fast  t ickover.  l Í  the waÍning l ighls do not  go out ,
swi tch of{  immêdiately and invest igate.
6 The exhaust  wi l l  smoke co.s iderably at  f i rs t ,  due to o i l
pÍesent  f rom reassembly.  The smoke should c lear gradual ly .
7 l f  the eng,ne reíuses to s lar t ,  check that  petro l  is  enter ing the
carburet tors,  and that  there is  a spark at  the plugs.

B Check the t im;nq wi th a strobo$cope (see Chapter 4,  Sect ion
7 ) .
I  íVlake sure that  there are no oí l  leaks.  Sl ighr seepage can of ten
b€ cured by fur ther t jghtening when the engine has bedded down
agaan.

10 Before taking the machine on the road,  check that  a l l  contro ls
operate f reely,  and both brakes are in adiustment.  Also check
rhat  a l l  housingF have been ref i l led wi th o i l .
11 l f  the engine has been rebored,  or  i f  a number of  new parts
have b€en f í t ted,  a certa in amount of  running- in wi l l  be required.
Part icular  care should be taken dur ing the f i rs t  100 mi les or  so,
when the engine is  most  l ikely to t ighten up,  i f  i t  is  oveÍstressed.
Commence by making maximum use of  the gearbox or  in the
cêse of  the V'1000 model ,  not  a l lowing the engine to labour so
that  only a l ight  loading is  apol ied to the engine.  Speeds can be
worked up gradual ly  unl i l fu l l  perÍormance is obtained wi th
increasing mi leage. 11 is  part icular ly  important  that  chromed
bores are run in very careful ly .  l f  th is is  not  done, f lak ing oÍ
the chrome may resul t ,  necessi tat ing renewal  once more.
12 Aï ter  running- in,  the engine should be serv iced,  adjustments
checked and bol ts and nuts t ightened. Drain and reí i l l  the sump.

33.4a Inser i  a n€w r ing gasket  into each pon 33.4b The gap in rhe col lar must face inw€rds

33.4c Tightên the Í lange bolts evenly to avoid distonion 33.4d Ensu.e that the si lenceÍ bolts are scure
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35 Fault diagnosi.: ongino

RemedySymptom

Engine will not start Crntact breaker points closed or dirty Check and readjust points'

Flooded carburcttor Check whether Íloat needle is sticking and
cleên.

Looso or Íaulty HT cáble Check.
stuck ralve clean valve stem'

Engina runs unevenrv and misÍiÍes 
[::lfi',ï:';l',:"1'i$t; oÍ spark prus 3ï:""ïJÏ#i"::t"adiust 

iÍ necossarv'

Fuel starvation Check fuel lines and carburettor'

valve ctearance too small Readjust'

Leaky t6lve Regrind valve seat'

Low comDressron Check and Íebore or replace cylinder b€rrels
and r ings.

L,ck oÍ po$/er |ncorrect ignition timing {retardgd) check and reset timing. check action of
automatic advance unit.

Engine pinks Incorrect ignition timing (over€dvanced) Check and reset timing'

Excessiw mechanical noíse Worn cylinder barrels {piston slap) Rebore and fit O/S pistons, or renew cvlinder
barrels '

Worn small end bearings {rattte} Replace bearings, gudgeon pins and pistons'

Worn big+nd bearings (knock) . Repláce shêll beaÍings and ÍegÍind cÍankshaft.

WoÍn main bearings (rumble) Fit new bear'ngs.

Engine overheats and fades Lubrication failure check oil pump ánd oil pump drive'

Engine oveÍh6ats Timing Íetarded Readiust'
IncoÍÍect spark plugs Renew'


