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Chapter 1
Routine maintenance and servicing

Contents

..uﬁ:l.‘._ )

NZoow<REBo

@

.20
Degrees of difficulty
Easy, sutsblefor 5, m“.m Difficult, suitable for Very difficut,
mmm oy ‘suitaible for expert DIY
SO e ==
Specifications .':

NGK CRTE or CRBE, ND UZ2ESR-N or U24ESR-N
NGK CR7E, CRBE or CROE, ND U22ESA-N, U24ESR-N or U2TESA-N
0.7 to 0.8 mm (0.028 to 0.031 inch)

0.11 1o 0.15 mem [0.004 to 0.008
0:21 10 0.25 men (0.008 1o 0.010 inch) (Note 1)

1200 1o 1400 rpm
1150 to 1250 pm
1200 to 1300 rpm
10.6 Bars (156 psi)

220 to 230 mem Hy (8.06 to 9.66 inches Hg)
26010 270 mm Hg (10:24 10 1064 Inchos Hg)
Hgl

mmmmmmmmdm.



qe2 Sen}icing specifications

Cycle parts
Disc brake pad thickness.
Front
Standard - 1992-97 UK models, all US modeis

1962-95 UK modeds, 1992-96 US modeds (at lever stock) .
1896-0n UK models, laﬁ?-mlﬁmu‘lohll lever and)

Cagacity
1892-95 UK modeds, 1992-96 US models . .
1996-0n UK models, 1987-0n US maodels . .
il level (Note 4)
1982-95 UK modeds, 1992-96 US modeis ..
1906-0n UK models, 1907-0n LS maodels . .

Cycle parts

6.2 mm (174 inch
5.5 mm (7/32 inch)
0.8 mm (1/32 inch)

310 7 mm (1/8 to 8732 inch)

2 1o 3 mm (564 to 19/84 inch)

10 to 15 mm (0.4 to 0.8 inch)

S0 text

30 to 40 mm (1-13/84 1o 1-19732 inch)
soe Daily (ore-ride) checks

43 Nem {31 ft-lbs)

17 Nm {144 n-ibs)

12.5 Nm (108 In-Ibs)

15 Nm (132 in-Ibs) (Note 2)

52 Nem (37 ft-Ibs) {Note 3)

23 N (17 fi-lbs)

AP grade SE, SF or 56

SAE 10W-30
SAE 20W-40

2.5 ires (2.6 US qts, 4.4 imperial pts)
2.2 Iitres (2.3 US qts, 3.8 Imperial pts)

2.6 lres (2.7 US qts, 4.6 imperial pts)
2.3 litres (2.4 US qts, 4.0 Imperial pts)

DOT 4 {DOT 3 may be used if DOT 4 is unavaiabile)

SAE 10W fork oil

378 cc (12,6 US fl oz, 13.3 imperial i oz)
375 cc (12.7 US fl oz, 13.2 Imperial fl oz)

111 men (4.37 inches)

116 mem (4.57 inches)

SAE 30 to 50W engini oll

Meadim weight, multi-purposs grease

Medium weight, ‘waterproof wheel bearing grease

‘Chain and cable lubricant or 10W30 motor o
lithium-based

Medium-weight, mutti-purpose
Chain and cable lubricant or 10W30 mator oil
Multi-purposs grease or dry film lubricant

1.7 may o recos the axhaus! valve clearmance o 0. 18 mm {007 inch.

3. Using Yarnaha ring nut wrench YU-33975 and a torque mmmmmmu—mmw
Ay

o. Fork oll lavel is measured from the top of the fork tuba, with the fark

Spacen, spring sear



Maintenance schedule 1.

Mate: The pre-ride inspection outlined in the owner’s manual covers
checks and maintenance that should be camed out on a daily basis. it's
condensed and included here to remind you of its importance.
perform the pre-ride inspection al every mainfenance intenval {in
‘addition fo the procedures listed). The infervals listed below are the
shorfest intervals recommended by the manufacturer for each
particular oparation during the model years covered in this manual,
Your owner's manual may have different infenvals for your mode.

Daily (pre-ride) checks
_ See Daily (ore-ride) checks at the beginning of this

After the initial 600 miles (1000 km)

Wote: This check is usually performed by a Yamaha dealer after the
frst 600 miles (1000 km) from new. Thersafter, maintanance is
caried out according 1o the following intervids of the schodule.

Every 500 miles (800 km)
_| Check/adjust and lubricate the drive chain
(Section 1)

Every 4000 miles (6000 km) or
6 months
MNate: Cany out all the items above plus the
uwmnumﬂm ItSemionel
cmmwmagmmmmnn

freeplay (Section 5)
Check/adjust the carb ynch i
(Sedionaj

12)
u Chncklhenhauaasmem for leaks (Section 13)
_| Gheck the tig 14)

Every 4000 miles (6000 km) or

6 months (continued)
[] Check the cleanliness of the fuel system and the
condition of the fuel lines and vacuum hoses

Every 8000 miles (12,000 km) or
12 months
r“mmawmmmmmm
ﬂ‘ﬂﬂﬂﬂ‘h;unummbdonohndulm«
| Check and the head
19}“ steering bearings

Every 12,000 miles (18,000 km) or
18 months
mmmswwmmmmmwm

mmmaﬂmmmmmn
(California models) (Section 20)

Every 16,000 miles (24,000 km) or

two years

Note: Carry out all the items under the B00O mile (12,000 km)

‘heading pius the following:

Change the brake fluid (Section 21)

|| Overhaul the brake master cylinders and calipers
(Section 22)

n Clunaﬂmpmthestseﬂnghe@dw
tSecIngSrL

1 Lubed :
unpmmphmpom{&c‘tmzﬂ}
| Adjust the valve clearances (Section 25)

Non scheduled maintenance
| Check the battery (Section 26)

1 Check the cylinder compression (Section 27)

| Replace the fork oil (Section 28)
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Component locations 1.5
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1.6 Routine maintenance and servicing

Maintenance labeis on the bike provide ofl typas and settings ...

Introduction

« + » aind maximum load limit details

1 This Chapter is designed 1o help the home
mechanic maintain his/her motorcycle for
safety, economy, long life and peak
performance.

2 Deciding where to start or plug into the
routing maintenance schedule depends on
several factors. If you have a motorcycle on
which the warranty has recently expired, and
if it has been maintained according fo the
warranty standards, you may want 1o pick-up
routing maintenance as it coincides with the
next mileage or calendar interval. If you have
owned the machine for some time but have

never parformed amy maintenance on it, then
You mialy want to start at the nearest interval
and include some additional procedures to
ansure that nothing important is overlooked. It
you have just had a major engine overnaul,
then you may want 1o start the maintenance
routing from the baginning. If you have a used
maching and have no knowledge of its history
o maintenance record, you may desire to
combine all the checks into one large senvice
initially and then seftle info the maintenance
schedule prescibed.

repair, the machine should be cleane
tharoughly, especially around the ofl filte
spark plugs, valve cover, side cover
carburattors, ate. Cleaning will halp ensw
that dirt does not contaminate the engine ar
will allow you to detect wear and damage th
could otharwise easily go unnoticed,

4 Cortain  maintenance  information
somatimes printed on decals aftached o o
matorcyele. i the information on
decals differs from that included haore, u
the information on the decal (s

3 Bafore beginning any 0 or

Every 500 miles (800 km)

o

1 Drive chain and sprockets -
check, adjustment and
lubrication

-

Check

1 Aneglected drive chain won't last long and
can quickly damage the sprockets. Routine
chain adjustment and lubrication isn't difficult
and will ensure maximum chain and sprocket
life.

2 To check tha chain, place the bike on its
centrestand (if equipped) or prop it securety in
an upright position. Shift the transmission
inta Neutral, Make sure the ignition switch is
oft.

3 Push up on the bottom run of the chain and
measure the slack midway between the two
sprockets (see illustration), then compare
your measurements 1o the value listed In this
Chagter's Specifications. As wear occurs, the
chain will actually stretch, which means
adjustmaent usually involves removing some
slack from the chain. In some cases whare

lubrication has been neglected, comosion and
galling may cause the links 1o bind and kink,
which effectively shortens the chain’s length.
If the chain is tight between the sprockets,
rusty or kinked, it's time to replace it with a
new one. Mote: Repeat the chain slack
measurement along the length of the cf

1.3 Push up on the lower run of the chain
and measure how far it deflects - if it's not
within the specified limits, adjust the slack

in the chain

ideally, every inch or so. If you find a tig
area, mark it with falt pan or paint and rep
the measurement affer the bike has be
ricigan. If the chain is stil tight in the sar
area, it may be damaged or wom. Becaus:
tight or kinked chain can damage |

fransmigsion cutput shaft bearing, it's a go
e to repiace it.
4 Remave the chain guard (see illustratic

1.4a The chain guard is secured by Scn
at the front and rear (srowed)



Every 500 miles (800 km) 1.7

Check the entire length of the chain for

damaged rollers, loose links and pins.
Pul the chain rearward, away from the
cenire of the rear sprocket (see llustration).
If the chain pulls away by more than half the
length of a sprocket tooth, it"s wom and
should be replaced. Rotate the wheel and
repeat this check at several places on the
chain, since it may wear unevenly. Note:
Never install @ new chain on oid sprockets,
and never use the old chain if you install new
sprockats - raplace the chain and sprockets
54 s0t.

§ Remove the engine sprocket cover (see
Chapter 5). Check the teeth on the engine
sprocket and the rear sprocket for wear (see
Hustration).

Adjustment

& Rotate the rear wheel until the chain is
positioned with the least amount of slack
present.

T Ramave the cotber pin from the axle nut and
kosen the nut (ses llustration).

b4

4

ENONE SPROCKET
WORN TOOTH

DIRECTION OF ROTATION

=

8 Loosen and back-off the locknuts on the
Aadjuster bolts.
9 Turn the axle adjusting bolts on both sides
of the swingarm until the proper chain tension
is obtained (get the adjuster on the chain side
close, then set the adjuster on the opposite
side). Be sure to tum the adjusting bolts
1o keep the rear wheel in akgnment. If
the adjusting bolts reach the end of thair
travel, the chain is excessively worn and
should be replaced with a new ona (see
Chapter 6).
10 When the chain has the corect amount of
slack, make sure the marks on the adjusters
cormespond to the same relative marks on
each side of the swingarm (see lllus-
tration 1.7). Tighten the axle nut 1o the torque
listed in the Chapter 6 Specifications, then
install a new cotter pin and bend it properly
(see ilustration). if necessary, tum the nut an
additional amount to line up the cotter pin
hole with the castellations in the nut - don't
loosen the nut to do this.
11 Tighten the chain adjuster locknuts
securely

moOmD»
]
g

1.7 Remove the cotter pin and loosen the axie nut

1.5 Check the sprockets in the areas indicated to see if they're wom excessively

Lubrication

MNote: If the chain is extremely dirty, it should
be remaved and cleaned before it's lubricated
[see Chapter 5

12 The best time to lubricate the chain is
after the motorcycle has been ridden. When
the chain is warm, the lubricant will penetrate
the joints botween the side plates, pins,
bushings and roliers to provide lubrication of
the internal load bearing areas. Note: Yamaha
specifies SAE 30 fo SAE 50 engine oil anly;
you can use serosol chain fube, but make sure
it is suitable for O-ring chains.

13 Apply the oil to the area where the
side plates overlap - not the middle of the
rollers, After applying the lubricant, let it
soak in a few minutes before wiping off any
excess.

1.10 This is the commect way to bend the
axbe nut cotter pin - always use a new
cotter pin whenever the old one is
removed



1.6 Every 4000 miles (6000 km) or 6 months

2.5 Remove the oil drain plug

3.2 Remove the cover screws and lift off
the cover ...

Every 4000 miles (6000 km) or 6 months

2 Engine/transmission ofl -
change

1 Consistent routine ofl changes are the
a-nqle most imporntant mainenance procedurs

can parform on a motorcyche. The ol not
uﬂy lubricates the intemal parts of the engine,
transmission and clutch, but it also acts as a
coolant, a cleaner, a sealant, and a protectant,
Because of these demands, the il takes a
terrific amount of abuse and should be
replaced often with new ol of the
recommended grade and type. Saving a little
money on the difference in cost between a
good oll and a cheap oll won't pay off if the
angine is dam
2 Before cnsw-“n the oll, warm wp the
angine 50 the oll will drain easily.

Waming: Be careful whan

3 Put the motorcycle on the centrestand (if
squipped) or prop it securely upeight. Place a
clean drain pan beneath the crankcase drain
plug. Remove the oil filler cap to vent the
crankcase and o serve as a reminder that
thees is o oil in the engine.

4 If the bike has a lower fairing, remove it (see
Chapter 7).

5 Next, remove the drain plug from the
engine (see illustration) and allow the oll to
drain into the pan. Discard the sealing washer
on the drain plug; it should be replaced
whenever the plug is removed.

§ Badore refilling the engine, chack the old oil
carefully.

7 I the inspection of the oil tums up nothing
unusual, refill the crankcass to the proper
level with tha recommended ofl and install the
filier cap (see Dally (pre-nide) checks). Start the
angine and let it run for two or three minutes.
Shut it off, wait a few minutes, then check the
oil level. If necessary, add mone oil to bring the
lerved up to the Maximum mark. Check anound
the drain plug and fitter housing for leaks.

8 The oid ol drained from the engine cannot
be reused in its present state and should be
disposed of. Check with your local refuse
disposal company, disposal facility or
environmental agency 10 see whaother thay will
accept the used ol for recycling. Don't pour
used oil info drains or onto the ground. After
the oil has cooled, it can be drained into a
suitable container (capped plastic jugs,
topped bottles, milk cartons, etc) for
transport to one of these disposal sites,
Note: It is antisocial and illegal to dump oil
down the drain. In the UK, call this humber
frew to find the location of your local ol
recyciing bank. In the USA, note that any
ol supplier must accept used oll for
recycling.

3 Air filter element - servicing §

1 Remove the fuel tank (see Chapter 3).

2 Remove the cover screws and lift off the
housing cover (see lllustration). Inspact the
cover O-ring and replace it if i's damaged or
deteriorated.

3 Remove the eloment (see illustration)
Wipe out the housing with a clean rag.

If the oil is drained into a clean pan, small pieces of metal or other muterial
can be easily detected. vmun wmmmmm

mvmmmawﬁmh Wﬂmmh
disassembled for

in the ol the ck

4 Tap the element on a hard surface 1o shak
out din. if compressed air is available, use
to clean the element by blowing from th
outsida in. If the slement ks extremaly dirty ¢
ftom, replace it with a new one.

5 Fsinstall the fiter by reversing the remcw
procedure. Make sure the element i Seate
propery in the filter housing before installin
the cover.

4 Spark plugs - replacement §

1 This motorcycle is equipped with spar
plugs that have a 18 mm wrench hex. Mak
sUra your spark plug socket is the comect siz
bafore attempling to remove the plgs.

2 Rotate the spark plug caps back-and-fort
to loosen them, then pull them off the plug
and check them for brittieness and cracking.
available, use compressed air to blow an
accumulated debris from around the spar
plugs. Remave the plugs (see illustration),
3 Inspect the electrodes for wear. Both th
centré and side electrodes should hav
square edges and the side electrode shoul
be of uniform thickness. Look for excessiy
deposits and evidence of a cracked ¢
chipped insulator around the centre electrod

4.2 Use an extension and a deep socket 1
remove the spark plugs



Every 4000 miles (6000 km) or 6 months 1.9

4.8a Spark plug manufacturers recommend using a wire type
gauge gap

when checking the

Compare your spark plugs to the colour spark
phug chart on the inside of the back cover,
Check the threads, the washor and the
caramic insulator body for cracks and other

4 1 the slectrodes are not excessively worm,
nd if the depasits can be easily removed with
A wire brush, the plugs can be re-gapped and
reused {if no cracks of chips are visible in the
Insulaitor). I in doubt conceming the condition
of the plugs, replace them with new ones, as
ihe expense |s minimal,

§ Cleaning spark plugs by sandblasting is
parmitted, provided you chean the plugs with a
Figh flash-point solvent afterwards

6 Bedore installing new plugs, make sure they
a8 tha cormect type and heat range. Check
the gap between the electrodes. as they are
not preset. For best results, uso a wine-type
giuge rather than a flat gauge to check the
gap [see ilustration). i the gap must be
adusted, bend the side electrode only and be
wery caretul ot to chip or crack the insulator
nose (see illustration). Make sure the washes
s in place bedore installing each plug.

T Since the cylinder head is made of
aluminitm, which is soft and easily damaged,
thread the plugs into the heads by hand.

will
damaged threads and the resuitant
repair costs.

B Onca the plugs are finger tight, the job can
be finished with a socked. If a torque wrench is
mvaabie, tighten the spark plugs 1o the torque
Isted In this Chapter's Specifications. If you
do not have a torque wrench, tighten the
phugs finger tight funtil the washers bottor on
the cylinder head) then use a wrench to

tighten them an additional 1/4 tum.
ﬂegmoﬂmmnduud.damm
Wlmﬂ!

the spark plug caps
alconwmts removed for access.

5 mmodﬂu:zﬂnm
adjustment

Idie speed

1 The idie speed should be checked and
adjusted bafore and after the carburettons ane
synchronised and when it is obviously too
high or too low. Before adjusting the idle

4.8 To change the gap, bend the sida slectrode only, as
indicated by the

vnhnab'ah-nmmmaymhm
Chaptor 3 for additional cartunettor |

T After making the adjustmant
cabile freeplay.

Throttle check

8 Make sure the throttle grip rotates easily
from fully closed to fully open with the front
wheel tumed at various angles. The grip
should retum automatically from fully open to
fully closed when released. If the throttie
sticks, check the throttle cables for cracks or
kinks in the housings. Also, make sure the
inner cables are clean and well-lubricated.

@ Check for a small amount of freaplay at the
grip and compare the freeplay 1o the value
listed in this Chapter's Specifications (see

" is

speed, make sure the valve and
spark plug gaps are comect. Also, tum the
handlebars back-and-forth and see if the ke
speed changes as this is done. If it does, the
throttle cable may not be adjusted comectly,
¢ it may be womn out. This is a dangerous
condidion that can cause loss of control of the
béke. Ba sure 1o commect this problem bafore
proceeding.
2 The engine should be al normal oDe'a!ung
temparatune, which is usually reached
to |5mnmeao!l!onamgonummme
maotoreycle on the centrestand (f equipped) or
prop it securely upright and make sure the
transmission is in Neutral. If necessary for
access 1o the pllot air screw or idle speed
screw (US modets), remave the upper falring.
3 If you're working on a UK model (or a US
model with the pilot alr screw covers
remaved) refer to Chapter 3 and adjust the
pilot air screw to the setting listed in the
Chapter 3 Specifications.
4 With the angine . turn the throttie stop
screw (see lllustration 6.9) until the idle
speed ksted in this Chapler's Specifications is
obtained.
5 Snap the throttle open and shut a fow
times, then recheck the idle speed. If
repeat the

& i a smooth, steady idle can't be achieved,

adjust the idle speed first (see above).
Throttle cable adjustment

10 Freeplay adjustments are made at the
handlebar end of the accelerator cable using
the mid-line aduster, then at the carburetior
end il necessary. The decelerator cable isn't
adjustatie.

11 Make sure the throttie grip is in the fully
closed position,

12 Make sure the throttle linkage lever
contacts the idle adjusting screw when the
throttle grip is in the closed throttie position.

5.9 Throttle cable freeplay is measured at
the grip flange
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11 Suspension - check

1 The suspension components must be
maintained in top operating condition 1o
ensure rider safety. Looss, wom or
suspension parls decrease the vehicla's
stabiity and control

Front suspension

2 While standing alongside the

hold the front brake on and push on the
handlebars to compress the forks several
times. See if they move up-and-down
smoothly without binding. If binding is felt, the
forks should be disassembled and inspected
as described in Chapter 5.

3 Carefully inspect the area around the fork
seals for any signs of fork off leakage (see
ilustration). If leakage is evident, the seals
must be replaced as described in Chapter 5.
4 Check the tightness of all front suspension
futs and bolts to be sure none have worked
loase.

Rear suspension

§ Inspect the rear shock for fluid leakage and
tightness of the mounting fasteners. If lsakage
is found, the shock should be replaced.

6 Set the bike on its centrestand (il equipped)
or support it securely upright with the rear
whael off the ground. Grak the swinganmm on
each side, just ahead of the axle. Rock the
swingarm from side to side - there should be
no discermible movemaent at the rear. if thore's
a littie movement or a slight clicking can bo
heard, make sure the pivot shaft nuts are
tight. If the pivot nuts ane tight but movemant
s stil noticeabile, the swingarm will have to be
removed and the bearings replaced as
described in Chapter 5.

T Inspect the tightnass of the rear suspension
nuts and bolts.

12 Wheels and tyres -
general check

Wheels

1 The cast wheals used on these machines
are virtually maintenance free, but they should
be kept clean and checked pericdically for
cracks and other damage. Never attempt to
ropair damaged cast wheets; they must be
replaced with new ones.

2 Chock the valve stem lecknuts to make
sura they are tight, Also, make sure the valve
stem cap is in place and tight. if it Is missing,
install & new one made of metal or hard
plastic,

Tyres

3 Check tyre condiion and tread depth
thoroughly - see Daily (pre-ride) checks.

seals (arrowed) orlwuoﬂlﬂkm
13 Exhaust system - check

1 Pariodically check aif of the exhaust system
joints for leaks and loose fasteners. The lower
fairing { equipped) wil have 10 be removed 1o
do this propery (see Chapter 7). If tightening
the clamp bolts tails 10 stop any leaks, replace
the gaskets with new ones (a procedure which
requires disassambly of the system).

2 The sxhaust pipe flange nuts at the cylinder
heads are especially prone f0 loosening,
which could cause damage 1o the head.
Check them frequently and keep them tight
(see Chapter 3).

14 Fasteners - check

1 Since vibration of the machine tends to loosen
fastenars, all ruts, bolts, scrows, e4c. should be
pariodically checked for proper tightness.
2 Pay particular attention 1o the following:
Sipark pligs
Engine o drain plug
Ol filter
Gearshift lever
Footpegs, sidestand and centrestand (if
ipped)

Shock
Front axie and clamp bolt
Fiear axe nut

3 It a torque wrench is avallable, use i
with the torque specifications at the beg
af this, or other, Chapters.

4 Should you find certain fastenen
do come loose pericdically, ap)
nan-hardening liquid thread locking ag
the threads and reassembie to the |
torgque.

15 Fuel system -
check and filter replacement

waork on any part of the fue
system. Don't smoke or allow open fl
o bare light bulbs near the work are:
don't work in & garage where a natur
(such as a water

kind of work on the fuel system, wes
safetly glasses and have a fire axtingt
suitable for 8 Class B type fire (famr
liquids) an hand.
1 Chack the fusel tank, the tank breathe
the fuel tap, the lines and the carburett
leaks and evidence of damage.
2 it carburetior gaskets are leakin
carburettors should be disassemble
robuilt by refarring to Chapter 3.
3 If the fuel tap is leaking, tightenk
‘screws may hedp. If leakage persists, t
should be disassembled and repail
replaced with a new one (see Chapter 3
4 If the fuel fines are cracked or oth
deteriorated, replace them with new on
5 Check the vacuum hose connected
fuel tap. If it is cracked or otherwise dar
replace it with & new one,
6 The fusl fiter should be reg
periodically. To do so, loosen the
clamps and slide them down the hoses
from the filter. Pry the hoses o each
the filter and connect a new fifer in i

15.8a Fuel filter location (arrowed) -
1992-65 UK and all US models

1560 Fuel filter location (arrows:
1996-0n UK models
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7 Chack that there is no sign of leakage from

with a vacuum type fusl pump check the
cendition of the vacuum hose.

16 Crankcase breather system
i

1 Remove the fuel lank (see Chapter ) and
dsconnect the large-bore crankcasa breather
hose from the rear of the air cleanar housing
(see illustration 12.2¢ in Chapler 3).
Disconnect the other and of the hose from the
top of the crankcase on the right siie (see
lustration 5.8 in Chapter 2).

2 Blow through the hose to clear any
emulsified oll or sludge present and check
that the hosa is not pinched at any point nor
perished. If necessary renew the hose.
Reconnect the hose and secure it with the

spring clips.

3 Trace the drain hose from the base of the
air cloaner housing on the loft side (see
Miustration 12.2a in Chapter 3) and make
sure the hose is clear. Some models have an
In-ling filter in the hose - ensure that this is not
blocked.

{

switch s a safety

17 Sidestand switch -
operation check

1 The sidestand

component, designed to  prevent the
maotorcyche being ridden with the sidestand in
the down (extended) position. Conduct the
following test to determine if the side
stand and chutch switches are working
comectly.

2 Make sure that the engine kill switch is in
the RUN position and tumn the ignition
ON. Shist a
gear. Emurc that the sidestand is UP,
then pull in the clutch lever and press the
starter button - the engine should start. If it
doesn't. the clutch switch should be
checked as described in Chapter 8. With the
engine idiing and the clutch lever stil
held in, extend the sidestand - the engine
should stop. If it doesn't the sidestand switch
should be checked as described in Chap-
ter B,

Every 8000 miles (12,000 km) or 12 months

18 Engine/transmission ofl and
filter - change

1 Consistent routine oll and fiter are
the single most imporiant maintenance
procedure you can perform on a motorcycle.
The ol not anly lubricates the internal parts of
the engine, transmission and clutch, but it
also acts as a coolant, a cleaner, & sealant,
and a protectant. Bacause of these demands,
the oil 1akes a terrific amount of abuse and
should be replaced often with new ol of the
recommended grade and type. Saving a lttle
money on the difference in cost between a
good ot and a cheap oll won't pay off if tha

anging is damaged.

2 Before changing the oil and filter, warm up

e engine 50 the oil will drain easily.
Warning: Be careful when
draining the ofl, as the exhaust
pipes, the engine, and the oil
ltseif can cause severe burms.

clean drain pan beneath the crankcase drain
plug and fifter housing. Remove the oil filler
cap 1o vent the crankcase and 10 Serve as a
reminder that there ia no ol in the engina.

4 I the bike has a lower fairing, remove It (see
Chapter 7).

5 Next, remove the drain plug from the
engine (see llustration 2.5) and allow the il
to drain into the pan. Discard the sealing
washer on the drain plug: it should be
replaced whenever the plug is removed.

@ Make sure the oil drain pan s under the ofl
filter, then unscrew the filter element with a
ratchet and fiter wrench (see illustrations), If
additional maintonance is planned for this time
pariod, check or service another component
while the oif s allowed to drain
rm-mueﬂmhmmmw
filter (see illustration). Thread the fitter anto
the adapter and tighton it to the torque listed
In this Chapter's Spacifications.

8 Sip a new sealing washer over the oil drain
plug, then install and tighten it to the torque
listed in this Chapter's Specifications. Avoid

an the [
or prop it securely upright. Place a

3 Put the
sqipped)

18.6a mw-mwmnu
filter . .

gl as damage 1o the engine case

9 Belore refiling the engine, check the old oll
carelully (see Section 2).

10 i the inspection of the oil tuns up nothing
unusual, refill the crankcase o the proper
level with the recommended ol and install the
filler cap. Stant the engine and let it run for two.
or three minutes. Shut it off, wait & few
minutes, then check the oil level. if necessary,
add more ol to bring the level up 1o the
Maxirmurn mark. Check ancund the drain plug
and filter housing for leaks.

11 The old oil drained from the engine cannot
ba reused in its présent state and should be
disposed of (see Section 2)

head -
SES

1 This vehicle is equipped with caged-ball
type stoering head bearings which can
bacome dented, rough or loose during nonmal
usa of the machine. in axtrema cases, wom of
locse stearing head bearings can cause
steering wobbie that i potentially dangerous.

18.6b . . . you'll need an extension, and
Mnmwwmmm
between the exhaust pipes

18.7 appl,glll.n of chean engine oil to the
filter gasket (arrowed)
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2To check the bearings, place the
motorcycle on the centrestand and block the
machinge so tha front wheel is in the air.

3 Point the wheel straight ahead and slowly
mave the handlebars from side-to-side, Dents
or roughness in the bearing races will be felt
and the bars will not move smoothly.

4 Next, grasp the wheel and try 16 mave it
forward and backward (see illustration). Any
looseness in the steering head bearings will
bo felt as front-to-rear movement of the fork
logs. If play is felt in the bearings, adjust the
stooring boad as follows:

Adjustment

5 Loosen the lower triple clamp bolts (see
fustration). This allows the necessary
wertical movement of the steering atem in
relation 10 the fork lubes.

6 Remove the handlebars, steering stem nut
(and washer - later modeds), upper triple
clamp, ring nut lockwashar, upper ring AUt

19.5 Loosen the lower triple clamp bolts
on sach fork

and rubber washer [see llustration 7.4a In
Chapter 5, components 12, 11, 3, 4 and 5).
Adjust freeplay as described In Step 7 or 8
below.

T Carafully tighten the lower ring nut to
slminate any freaplay, but not so much that
there ks any loading on the bearings (see
IBustration). After adjustment make sure that
the steering is stil able to swing smoothly
from leck-to-lock and all freeplay has been

removed.
8 Iif the Yamaha service tool (pt no. YU-33975
or 90890-01403) is avallable this can be
attached to the lower ring nut and a torque
wrench apphied 1o s square hole; the torque
wrench handla must be at 00° to the sarvice
tool and the initial torgque figure applied. The
lower ring nut ks then slackenad one full tum
and retightened to the final torque setting
L make

19.7 mﬁwmmwm
spanner wrench (C-spanner)

check for binding. If thene is any, remove
bearings for inspection (see Chapter 5).
10 Install the rubber washer and upper
L, tightening the nut by hand 50 that fs
align with those of the lower ring nut. If
don’t align, hold the lower ring nut wi
C-spanner and tighten the upper rut agak
until the slots align - be careful not to dis
the bearing freeplay satting. Fit
lockwasher fangs into the nuts slots
lilustration 7.5a in Chapter 5), then fi
uppor triple clamp, steering hoad nut |
wishor = later madels) and handiebars
Chapter 5.

11 Recheck the steering head bearing:
play again (see Step 4). The handle
should move from a full tum to the
opposite tum with just a lap on the end o
handlebar. If necessary, repeat

using the service tool. After
sure that the steering is still able to swing
smoothly from lock-to-lock and all freoplay
has been removed,

9 Tum the steering from lock to kock and

Reinstall all |
previously removed. Tighten the stearing 1
nut. friple clamp bolts and handiebar bot
the torques listed n the Chapte
Speciications.

Every 12,000 miles (18,000 km) or 18 months

”ng

1 This systern, installed on Califormin modals
to conform to stringent emission control
standards, routes fuel vapours from the fuel
system ino the engine to be bumed, instead
of letting ap hy

When the angine isn't running, vapours are
stored in a carbon canister.

2 To begin the inspection of the system,
remaove the seat jsee Chapter 7) and fuel tank

(see Chapter 3). Inspect the hoses from the

fuel tank and carburettors to the canister for
cracking, kinks or other signs of deterioration
{see llustration).

3 Label and disconnect the hoses, then
remove the canisters from the machine,

4 Inspect the canister for cracks or
other signs of damage. Tip the canister so
the nozzle points down. If fuel runs out

of the canister, it is probably dam
internally, 80 it would be a good ide
replace it.

202 EM’« uﬁdm ooml-,n;a‘mmlh



Every 16,000 miles (24,000 km) or 2 years 117

255 Remove the bolts and detach the
signal generator cover from the left side of
the engine . . .

T mark on the timing rotor with the
jprotrusion on the pick-up coil

Every 16,000 miles (24,000 km) or two years

21 Brake fluid - change

1 Refer to the brake bleeding section in
Chapter &, noting that all old fluid must be
pumped from the fluid reservoir and hydraulic
ine bedore filling with new fluid.

22 Brake mast and
lruylulm

1 Refer 1o Chapter 6 and dismantie the front
and rear braie calipers and master cylinders.
Inspect the components for wear and
contamination and then rebuild each

assembly using new seals. Renew the dust
and fluids seals which seal the piston in the
caliper and the piston/seal assembly in the
master cylinder.

23 head -

1 Periodic cleaning and repacking of the
stoaring head bearings is recommanded by
the manufactures. Refer to Chapter 5 for
steering head bearing |ubrication and
replacement procedures.

amummm

1 Lubricate the swingarm bearings through
the grease fittings, using a grease gun (see
Wustration). Note that some maodels may not
b fitted with grease fitings, in which case the
swingarm must be remaved for greasing of
the bearings (see Chapler 5).

25.7 Make sure the cam lobes for ne. 1

cylinder point away from each other as

5.8 Slip a feeler gauge botween the cam
lotre and valve adjusting shim - it should
pull out with a slight drag

25 Valve clearances -
check and adjustment

Checking
1 Thu.- engine must be mn‘oenaly cool for nus
, 50 lat th
overright balars baginning,
2 Disconnect the cable from the negative
terminal of the battery.
3 Remove the seat (see Chapter 7) and the
fuel tank (see Chapter 3).
4 Remove the valve cover (see Chapter 2).
5 Remove the signal generator cover to
provide access to the crankshaft rotation balt
{see illustration).
& Position the no. 1 piston (at the left side of
the engine) at Top Dead Centre (TDC) on the
‘compression stroke. Rotate the engine with &
wrench placed on the timing rotor bolt or by
pushing the bie with the transmission in high
gear until the no. 1 and no. 4 cylinder TDC
mark on the timing rotor aligns with the line on
1he pick-up coil (see il
7 Now, check the position of the no. 1
cylinder cam lobes - they should be pointing
away from sach other (see ilustration).
Piston no. 1 ks now at TDC compression. If the
cam lobes ane pointing toward each other, no.
1 cylinder ks at TDC exhaust, in which case
turn the crankshaft one full tum.
8 Start with the no. 1 intake valve clearance
{the intake valve is on the carburettor side of
the engine). Insert a fesler gauge of the
thickness listed in this Chapter's
Specifications between the cam lobe and
valve adjusting stim (see illustration), Pull
the feeler gauge cut siowly - you should feel &
slight drag. If there’s no drag, the clearance is
too loose. If there's a heavy drag, the
clearance is too tight.
9 If the clearance is incomect, write down the
actual measured clearance. You'll need this
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25.11 When the signal o rotor tab
opposite the T mark is aligned with the
plek-up coll protrusion, no. 2 and 3
cylindors are at TDC; the valves for the
cylinder which Is on its compression
stroke can be adjusted

information later to select a new valve
adjusting shim,

10 Now measure the no. 1 exhaust valve
clearance, following the same procedune you
used for the intake valve. Be sure 1o use a
feeler gauge of the specified thickness and
write down the actual clearances of any
wahves that anen't within the Specifications.

11 RAotate the crankshaft exactly one-half
turn to place piston no. 2 at TDC
compression. The no. 2 and 3 cylinder TDC
mark on the timing rotor should now be
alignad with tha line on the pick-up coll (ses
INustration). Also, the cam lobes for no. 2
cylinder should now point away from sach
other (sea llustration 25.7).

12 Measure the clearances of both valves on
cylinder no. 2 and write down any that aren't
within the Specifications.

13 Rotate the crankshaft ancther half tum to
place cylinder no, 4 at TDC {no. 1 and 4
eylinder TDC mark lined up with the pick-up
coll; no. 4 cam lobes pointing away from each
other). Measure its valve clearances.

14 Rotate the engine another half turn to
place cyfinder ne. 3 at TDC and measure its
valve clearances.

15 if any of the clearances need to be
adjusted, go to Step 16 or Step 20,

16 If all the clearances were within the
Specifications, go to Step 28,

25.17 The valve lifter notch
should be toward the centre of the engine

17 Check the positions of the valve lifter

notches. They should be turned so the intake

and exhaust notches are facing each other
iustration).

A with the

valve adjusting tool

18 If you're using the Yamaha vatve adjusting
tool (US part no. YM-04125, UK part no.
90890-04125), Install the tool on the valve
lifter and press it down o there's a gap
between the shim and cam lobe (see
illustration). Note: Be sure the tool bears

the liftar only, not the adjusting shim.

19 Take the shim out with a magnet (see
ilustration). W necessary, slip a small
screwdriver into the lifter notch, under the
shim, and pry the shim up out of the lifter.

Adjustment with a universal
adjusting tool
20 If you don't have access to the special
Yamaha tool, you can use a universal valve
aa.mmg to0l (see illustration),
Push the wedge of the valve adjusting tool
In!woeﬂ the cam lobe and adjusting shim so
it pushes the kier down slightly. Siip the
halder betwesn the camshaft and lifter, then
pull out the wedge.
22 Slip the wedge tool between the adjusting
shim and the lifter. This will dislodge the
adjusting shim,
23 Take the shim out with a magnet (see
illustration 25.19)

%518 mnmmm\

Shim selection
24 Determine the thickness of the shi
remaved. it should be marked on the
of the shim (see ilustration), but me
way is to measure it with a
are avadable in increments of 0.05 mm
inch); i a number 200 shim is 2.00 mm
inch) thick and a number 320 shim ks 3.2
0.130 inch) thick. Note: If the number
shim does nat end in 0 or 5, round it off
nearnst zaro or 5. For axample, If the m
on the shim is 258, round It off fo 260,
254, round it off to 255.
25 If the clearance (measured and w
down earlier) was too large, you ne
thicker shim. if the clearance was 100
you need a thinner shim. Calculat
thickness of the replacement shim by re
to the accompanying charts
tions).
26 Install the new shim and rechec
clearance. i it's within the Specification
valve is properly adjusied. Mote: A
instail the shim with the numbar down a
the vaive Gfter,
27 Adjust any remaining valves that we
within the Specifications. Perform
adjustmonts in the sama order as the cy
firing order {1-2-4-3).
28 Install the valve cover.
29 Reconnect the negative cable 1

battery.
30 Install all components removes
access.

25.19 Lift the shim out with a magnet
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AN~0.% SETETEEDITEREUN. LT 1 CL CE
0. 26~0. 30 210/ 215|220 225 235|240 265
ral]
), %~0. 40 | 220225 245/ 250 255/ 260 265 270|275
41~0.45 | 225|230 235| 240|245 250|255 260, 265 | 270| 275 | 280
| 0.46~0.50 |230)235| 240|245 255 260 265|270 275 2860 | 285
[ 0.51~0.55 [235 260|265 270|275 280|285
| 0.56~0. 60 270{275|280| 285|290
| 0.61~0. 65 | 245 250|255(260] 265 270| 275 280 | 285| 290 295
| 0. 660, 70 | 250|255 260|265 270 275| 280 | 285 | 290|235 300
T~0.75 265 260(265| 270|275 | 280|285 290 | 295300 | 305
76~0.80 280/ 285/ 290/ 295300/ 305310
L 81~ 270|27 285 2 300|305 [310]315
= 270275 o551 300|305 | 3103151320
o 175 | 280|285 290|295 305/310|315|320|
3 051310/ 315320/
.05 _|285/290.295 3003053101315,
10 1200|208 m m 310 3?5 320 ;wwmmﬁizzgzaa.zsmﬁmwuamm
.15 [295/300/305|310|315/320 Moasured clearance s 0.32 mm (0.013 inch)
.20 |300]305]310|315/320 Replace 250 pa with 265 pad
K 05]310]31 Pad rumbers
10(315|320] 250 is 2.50 mm (0.098 inch) thick
.35 |31 255 is 2.55 mm (0.100 inch) thick
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26.2 Battery positive terminal (left
and negative terminal (right arrow)

26 Battery - check

Nole: The battery fitied as oviginal equipment
i of the maintenance-free type and therefore
dows not require electrolyte level or specific
gravity checks Wke a conventional battery. It is,
however, advised that you pariodically check
that the bartery isads are secure and free of
comosion.

1 Remove the seat (see Chapter 7).

2 Brush off any corrosion from the battery
terminals and tighten them if their connecting
boits are loose. Smear patroleum jelly over the
matal terminals (with the leads connected) to
prevent future corosion and fit the plastic
cover over the positive terminal (see
illustration).

3 If the motorcycle will be stored for an
extended time, fully charge the battery and
leave the negative cable disconnected after
the battery is reinstalled,

27 wm— §

1 A compression test will provide useful
information about an engine’s condition, and

27.2 Check cylinder compression with a
compression gauge and screw-in type
adapter

if performed regularly, can give waming of
trouble before any other symptoms become

apparent
2 Refer to the procedure under the Fauwlt
Finding Equipment heading in the Reference
section of this manual (see ilustration). The
eylinder compression figure is given in the
Spocifications at the beginning of this
Chapter.

28 Fork ol - replacement

Note: On 1852-34 models the forks are
equipped with drain screws in the battom
outer face of sach fork siider. On later models
the drain screws are omitted, and the forks
must be ramoved from the triple clamps fo
drain the oil.

1 Move the machine onta the centrestand (if
equipped) of prop it securely upright.

2 On 1992-94 models place a drain pan
undér sach fork. Remove the fork drain screw
from the bottom of each fork (see illustration
6.2 in Chapter 5). Be prepared for the oil 1o
shoot cut forcefully and position the drain pan
accordingly.

3 Carelully purnp the front-end up and down
to remove the remaining oil from the fork.
Return the drain screws to their respective

26.5 Unscrew the fork cap bolt

holes,

using new sealing wash
necessary. Tightan them securely.

4 For 1995-0n models, slacken off tf
cap bolts at the top of the fork legs
turns, then remcve the forks fram the
clamps as described in Chapter 5.

5 On afl models, remove the cap bolt
top of the fork tube (sed iNustration
spring will be under a moderate amc
pressure, 50 be carafull

6 Remove the spacer, spring seat an
spring from the fork tube (see ilustrat
in Chapter 5).

7 On 1995-on models, invent the for
pour the oil out; pump the leg to ex
much ol as possible.

8 On all modeds pour in the specified a
of approved fork oil. Slowly pump the fo
and down several times 10 distribute the
9 Fully compress the forks and use a r
length of wekding rod to measure the di
from the top of the fork tube to the oll. Ce
this with the fork oil level specified

beginning of this Chapler and add or rer
unttil the level is corect; it is impontant o
level is the same in each fork tube.

10 Install the spring. spring seat, spac
cap bolt. Tighten the cap to the torque
in this Chapter's Specifications, noting |
1895-0n modeds this is sasier once the
have been installed in the triple clamps.
11 On 1965-0n models instal the forks
fripa clamps (see Chapter 5).
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Chapter 2
Engine, clutch and transmission
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Specifications

58.5 mm (2.30 inches)
55.7 mm (2.19 inches)
5688 co

10te1

35.75 to 35.85 mm (1.404 1o 1.411 inches)
357 mm (1.4 inches)

35.45 to 35.55 mm (1.396 to 1.400 inches)
5.4 mm (1.4 inches)

27.95 1o 28.05 mm (1.100 to 1.104 inches)
279mm (1.1

0.020 to 0.054 mm {0.0008 to 0.0021 Inch)
24.867 o 24.580 mm (0.9830 to 0.6835 inch)
25.000 to 25.021 memn [D.9843 1o 0.9858 inch)
0.05 mm (0.002 inch)

0.03 mm (0.0012 inchy
0.03 mm (00012 inch)

20.9 to 30.1 mm (1,177 to 1185 inches)
25.9 10 26.1 mm (1,020 to 1.028 inches)

4.975 to 4.990 mem {01959 to 0.1965 inches)
4.960 to 4.975 mm (0.1953 to 0.1959 inches)

4,945 mm 0.195 inch)
4.920 m 0,194 inch)

0.010 0 0.037 mm (0.0004 to 0.0015 inch)
0,025 to 0.052 mm (0.0010 to 0.0020 inch)
010 mm (0.004 inch)
1.0 mm (0.039 inch)

5,000 to 5.012 mm (0.1968 to 0.1973 inch)

5.045 mm (0198 inch)

5,020 mm (0,198 inch)

0.8 to 1.1 mm (0.035 to 0.043 inch)
inch)

38.52 mm (1.52 inches)
38,33 mm (1.51 inches)

3.4 mm (1.31 inches)
2.5 mm (1.28 inches)
1.7 mm {0.067 inch)
‘s8e Chapter 1

0.014 1o 0.053 rmm (0.0006 to 0.0021 inch)

0.160 to 0.262 mm (0.0063 to 0.0103 inch)
0.5 men (0.020 inch)

0.026 to 0.060 mm (0.0010 to 0.0024 inch)
0.08 men {0,003 inch}
0.08 me {0.0012 inchj
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58,505 to 58.545 mm {2.3033 to 2.3048 inches)
inches)

5847 to 56.51 mm (2.302 to 2.304 inches)
4.0 mm {5/32 Inchj from bottom of skirt

0.025 to 0.045 mm (0.0010 to 0.0018 inch)
0.15 mm §0.006 inch)

0.035 to 0.070 mm {0.0014 to 0.0028 inch)
0.15 mm {0.006 inch)

0.02 to 006 mm (0.0008 to 0.0024 inch)
0.15 mm {0.008 inch)
Mot specified

1.0 mem (0,084 inch)
1.2 mam (0.047 inch)
2.8 mm (0.1 inch}

0.1 10 0.2 mm (0.004 to 0.008 inch)
0.15 fo 0.30 mm {0.006 to 0.012 inch)
0.7 mm (0.028 inch)

0.1510 0,35 mm (0,006 to 0,014 inch)
0.7 mm (0.028 inch)
0.20 10 0.70 me {0.008 to 0,028 inch)

0.08 12 0.15 men (0.0035 to 0.0058 inch)
0:2 me {0.008 inch)

10,03 to 0.08 mem (0.0012 to 0.0031 inch)
0.15 mm (0.006 inch}

0.78 10 1.17 Bars (11.4 to 17.1 psi)

4.4 to 5.38 Bars (64 to 78.2 psi)

0.78 Bars (11.4 psi) at 1200 rpm

2910 3.1 mm (0.114 to 0.122 inch)
2.7 mm {0,106 inch)
1.5 to 1.7 mm (0.060 to 0.067 inch)
0.15 mm (0,006 inch)

42,8 mm (1.69 inches)
41.8 mm (1.65 inches)
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20 Nm (168 in-bs)
10 Nm (86 in-Ibs)
10 Nm (85 in-lbs) (1)
24 Nm (17 ft-los)
70 Nm (50 R-los)
10 Nem (86 in-lbs}
8 Nm (70 in-lbs)
25 Nm (18 fi-os) (2)
24 Nm (17 fi-loes) (3)
12 Nm (105 In-ibs)
20 Nem (168 in-lbs)
10 Nm (86 in-lps)
22 Nem (16 fi-los) (3)

Iwmﬁnmmwwm o three stages.
2 Apply s and tightan in matio
akwmoinmmwmmhwmmwm

4 Apply non-parmanent thraad locking agent to the Hhreads.

#reh et
,;;;,’.H_., Peri i
‘..-.-ugg'.-.. 7 ¥ Fod e
The ission is an air-cooled,
in-line four cylindér unit. The valves (one
intake and one exhaust per cylinder) are
camshafts

operated by double cverhead
which are chain driven off the

assembly i
from  aburninium alw The crankcase is
divided

reliet valves and an oil level switch, Alsg
contained in the crankcase is the starter
motor chutch.

Power from the crankshaft is routed 1o the
tranamission via the clutch, which is of the coll
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4 Major engine repair -
general note

1 Rtis not always easy to determine when or if
an engine should be complately overhauled,
a8 & number of factors must be considered,

2 High mileage (s nof necessarily an
Indication that an overhaul is needed, while
low mileage, on the other hand, doas not
prociude the need for an overhaul, Frequency
of servicing is probably the single most
Important consideration. An engine that has
meguiar and frequent oll and filter changes, as
'wel a3 other required maintenance, will most
Nikely give many miles of reliable service.
Conversely, a neglected engine, or one which
has ot been broken in propedly, may requie
an overhaul very earty in its life.

3 Exhaust smoke and excessive oil
consumption are both indications that piston
rngs andfor valve guides are in need of
attention. Make sure oil leaks are not
responsible Defore deciding that the rings and
guides are bad. Refer to Chapter 1 and
pericem a cylinder compression check to
determine for cenain the nature and extent of
the work required.

4 I the engine is making obvious knocking or
rumbling noises, the ling rod and/or

angine is being overhauled, other components
such as the carburetiors and the starier mator
«can be rebuilt also. The end result should be a
B-new engine that wil give as many troubie-
free miles as the
7 Betors beginning the engine overhaul, read
through all of the related procedures 1o
tamiliarise yoursel! with the scope and
requirsments of the job. Overhauling an
engine is not all that difficutt, but it is time
consuming. Plan cn the motorcyche being tied
up for & minkmum of two weeks. Check on the
availabslity of parts and make sure that any
necessary special tools, egquipment and
supples are obiained in advance.
8 Most work can be done with typical shop
hand tools, althcugh & number of precision
1oois are required for inspecting parts
to determine if they must be replaced. Often a
dealor sarvice dopartmont or motorcycle repair
shop will handia the inspection of parts and offier
advice conceming  reconditioning  and
replacemant. As a general rule, time is the
primary cost of an overhaul 5o it dossnt pay 1o
Install wom or substandard parts.
9 Any machine shop type operations (valve
fob, resurfacing. cylinder boring, etc.) should
be parformed by a speciality shop familiar
with motorcyche applications.
10 As a final note, 1o ensure maximum life
and minimum trouble from a rebuilt engine,

main bearings are probably at faul,

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

8 An engine overhaul gensrally involves
restioring tha infernal parts to the specfications
of a new engine. During an overhaul the piston
rings are replaced and the cylinder walls are
bored andlor honed. If a rebore is dona, then
new pistons are also required. The main and

s also replaced. Gmlly lhe valves are
sarviced as well, since they are usually in less
fthan perfect condition at this point. While the

must be with care in a
spotiessly clean environment.
Engine -
removal and installation

Hote: Engine removal and instadation shouwld
be dane with the ald of an assistant lo avoid
damage or injury that could occur if the angine
is dropped. A hydvaulic floor jack should be
used to support and lower the engine if
possibie (they can be rented at low costl.
Removal

1 Set the bike on its centrestand (if equipped)
of SUpport it sacursly upright.

2 Remove the upper fairing (and lower fairing,
#f equippad) (sea Chagpter 7).

I& Support the engine with a jack and a
block of wood . . .

3 Remnove the fuel tank (see Chapter 3).

4 Drain the engine oil and remove the of filter
(see Chapter 1). On 1996-on UK models,
disconnect the ofl pipes from the cooler unit
and remave the oll cooler radiator from the
frame (see Section 32).

5 Disconnect both battery cables from the

6 Remove
Chapter 3).
7 Remaove the air cleaner housing, fuel pump,
carburgtiors and intake manifolds (see Chap-
tor 3) and plug the intake openings with rags.
8 Remove the crankcase ventilation hose and
unbalt the battery ground (sarth) cable (see
llustration).

9 Rafer to Chapters 4 and 8 and disconnect
the following electrical connectors:

the exhaust system (see

&) Starter motor

) Sidestand switch

10 Remaove the starter motor (see Chapter B).
11 Remove the oil cooler and lines, if
applicable (see Section 32).

12 If you're working on a California madel,
unbolt the evaporative emission canister and
securs it with a piece of wire o it's out of the
way.

13 Remaove the clutch cable (see Section 18).
14 Remove the shift pedal {sea Section 20).
15 Remove the engine sprocket cover and
engine sprocket (see Chapler 5] Rt isn't
necessary o remove the drive chain completely,
but if the engine sprocket is difficult 1o remave,
loosen the rear axle nut and chain adjusters,
then push the rear whesl forward 1o create stack
i the chain jsee Chapter 1 for details).

18 Place a floor jack and a wood block
beneath the oil pan and raise the jack just
encugh to support the oll pan (see
ilustration). Pad the frame with rags so it
won't be scratched when the engine is
removed (see Rlustration).

6.16b . .. and pad the frame with a thick
layer of rags so it won't be scratched os.
the engine is removed
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7.5 Remove the valve cover bolts

4 When disassembiing the engine, keep
‘mated’ parts together (including gears,
eyfinders, pistons, valves, etc. that have been
n contact with each other duning engine
operation). These ‘mated’ parts must be
reused of replaced as an assambly.

§ Engine/transmission disassembly should
be done in the following general order with
relarance 1o the apuwm Sections.

Remave the oil pan

Remave the exfemal shift mechanism

Remove the afternastor and starfer (see
Chagter 8}

Separate the crankcase halves

Remove the crankshaft and connecting

rods.
Remaove the

7.7 Replace the upper cam chain guide
inside the vabve cover if it's womn or
damaged

cooler radiator in place on 1996-on UK
models, remove it as described in Section 32.
8 Lift the cover off the cylinder head. If it's
stuck, don't attempt to pry it off - tap arcund
the sides with a plastic hammer to dislodge it.
Note: Pay attention fo the locating dowels as
you remove the cover - if they fall into the
engine, major disassembly may be required to
get them out.

Installation

7 Peel the rubber gasket from the cover. If it's
cracked. hardened, has soft spots or shows
signs of general deterioration, replace it with a
new one. Inspect the upper cam chain guide
Inside the valve cover and replace it if it's

7.9 Be sure the gasket seats securely in
the groove

8 Camshaft chain tensioner -
removal and installation

Removal

1 Loosen the tensioner cap bolt while the
tonsioner is still installed (see illustration).

2 Remove the tensioner mounting bolts and
take it off the engine.

3 Remove the cap, sealing washer and spring
from the tensioner. Check the tensioner

for wear and damage and replace them as
necessary.

wom or damaged
& Cloan the mating surfaces of the cylinder
head and the valve cover with kacguer thinner,
acetone or brake system cleansr.

© Install the gasket 1o the cover. Make sure it
fits into the cover groove (see

Remove the shiff camiforks

Remove the starter clufch and idle gears
& Reassembly is accompilished by reversing
the general disassembly sequence.

g

Note: The vahve cover can be removed with
he engine in the frame. If the angine has been
removed, ignore the steps which don'T apply.
Removal

1 Sat the bike on its centrestand (if equipped)
or support it securely upright.

2 Remave the ssal (see Chapler 7).

3 Remove the fuel tank, air cleaner housing
and carburetiors (see Chapter 3).

4 Disconnect the spark plug wires from the
plugs (see Chapter 1).

5 Remove the valve cover
i Loosen the bolts in a criss-cross
pattem, 1/4 tum at a time, until all of the bolts.
are keose, then remove the bolts and their
rubber seals, If access is difficult with the olf

7 Valve cover -
removal and installation

balts (ses

lustration).
10 Position the cover on the cylinder head,
making sure the gasket doesn't siip out of

place.

11 Check the rubber seals on the valve cover
bolts, replacing them if necessary. Install the
bolts with their seals and washers, tightening
them evenly to the torque listed in this
Chaptar's Specifcations.

12 The remainder of installation is the reverse
of remaoval

8.1 Loosen the tensioner cap bolt (A) and
remaove the tensioner mounting bolts (B)

4 Check the sealing washer on the adjusting
baolt for cracks or hardening. It's a good idea
to replace this washer whenever the tensioner
cap is removed.

5 Lift the tensioner latch, compress the
tensioner piston into the body and release the
lateh to hold the piston in (see Mustration).

6 Install the tensioner on the Cylinder block,
using a new gasket. The latch and the ratchet
teath on the tensioner must face down.
Caution;

piston must be retracted like this to
prevent damage when the tensioner is
installed (also, the latch must face down
when installing the tensioner)
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T Tighten the mounting bolts to the torg
Ested In this Chapter's Specifications.
8 Install the tensioner spring. sealing wast
and cap. Tighten the cap bolt to the torg
listed In this Chapter’s Specifications.

9 Camshafts and lifters -

Note: This procedure can be parformed w

8.8 The camshaft bearing end caps are X T
numbered (laft arrow), the inner caps have . L. Camshafts
an arrow pointing to the chutch end of the
engine (right arrow) and all caps are 9.8a Lift the chain off the sprockets and  Remaoval
marked | or E for intake or exhaust . . . remove the camshafts 1 Set the bike on its centrestand (if equipps

or support it securely upright.

2 Remove the valve cover (see Section 7). 1
1886-0n UK models removal of the oil cog
radiator is advised for easier access to t
camshalts (see Section 32).

3 Tum tha angine to position no. 1 cylinder
TOC (top dead centre) on the compresss
stroke (ses Chapter 1, Ve clearances
check and adjustment). To ease reassemt
make alignment marks on the sprocke
chain and camshafis with a felt pen. The nc
cam lobes will face each other when no
cylinder is at TOC (see iustration 25.7

Chapter 1).

4 Remove the camshaft chain tensioner (s
Saction 8).

5 If you're planning to remave the sprocks
from the camshatts, hold the camshafts fn
turning with an open-end wrench on 1
carnshaft hex and loosen the sprocket bol
The sprockets need not be removed unk
the sprockets or camshafts are bel
" .

8 Locsen the camshaft bearing cap bolts

the intake and exhaust camshafts, a itle a
time, working from the cutside toward 1
centre, until all of the bolts are loose (s

Hlustration).
Caution: If the bearing cap boits aren't
loosened.

the no. 1 and no. 4 bearing caps are
numbered,

7 Remove the bolts and lift off the bear
caps. Tha dowel pins may come off w
the caps or stay in the engine - don't i
them.

8 Slip the camshafts cut of the chain, th
remove them (see lilustrations).

§ Whia the camshafts are out, don't allow
chain to go stack - the chain may fall and &

1 Cam sprocket 8 Exhaust camshaft 14 Cuter valve spring batween the crankshaft and case, wh
2 Intake camshaft § Valve agjusting shim 15 Valve spring seat could damage thesa componants. Tie 1
3 Carn chain tensioner 10 Vaive Sfter 16 Valve stem oll seal chain up with a piece of wire to prevent it in
4 Exhaust side chain guide 11 Vaive keepers/collets 17 intake vaive dropping down into the crankcase. Al
5 Cam chain 12 Vaive spring retainer 18 Exhaust vave cover the top of the cylinder head with a |
6 Intake side chain guide 13 Inner valve spring 19 Gasket 1o provent foreign objects. from falling inte
7 Upper chain guide enging.
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810 Lift out the exhaust-side cam chain
o

0 Lift out the sxhaust side chain guide (see
Bustration].

Inspection

Note: Before replacing camshafis or the
cyinder head and bearing caps because of
demage, check with local machine shops
specialising in motoroycle angine work, In the
case of the camshafts, it may be possible for
cam fobes to be welded, reground and
hardanod, &t & cost far iower than that of &
new camshaft. If the bearing surfaces in the
ylinger hoad are damaged, it may be possitle
fr them to be bored out o accept bearing
Inserts. Due o the cost of & new cyfinder head
i that all aptions be explored
Leforn it s trash!

11 Inspect the cam bearing surfaces of the
tead and the bearing caps. Look for score
marks, deop scratches and evidence of
spaling (a pitted appearance).

12 Check the camshaft bearing surfaces and
lbes for heat discoloration  (blue
ppearance), score marks, chipped areas, flat
wots and spaling (see lllustrations).
Measure the height of each lobe with a
micromater (see lustration) and compare
the results to the minimum iobe haight fsted

8.12a Check the joumal surfaces of the
camshaft for scratches or wear

aps with @ clean, int-free cloth, then lay the
cams in place in the cylinder head.

14 Cut eight strips of Plastigauge itype
HPG-1) and lay one piece on each bearing
journal, paraliel with the camshaft centreline.
15 Make sure the bearing cap dowels are
installed. Install the bearing caps in their
proper positions. The amows on the caps
must face toward the right side of the engine.
The numbers on the cap must correspond
with the cylinder number (1 through 4,
counting from the left side of the engine). The
caps labelled | must go on the intake side of
the engine and the caps labelled E must go on
the exfaust side. Tighten the bolts in three
steps to the torque listed in this Chapter's

Specifications.
Cautlon: Tighten the bearing caps evenly
to specifications. , D0

end wrench on the hex to hold them
steady.

16 Now unscrew the bolts evenly, a little at a
tirne, and carefully lift oM the bearing caps.

17 To determine the oil clearance, compare
the crushed Plastigduge (at its widest point)
on each journal to the scale printed on tha
container (see illustration).

In this Chapter's i . It damage ks
notid ce wear is excessive, the camshaft must
be replacad.

13 Next, c‘heck the camshaft bearing oll
chearances. Clean the camshafis, the baaring
sirtaces in the cylinder head and the bearing

Compare the results 1o this Chapter's

8120 Check the lobes of the camshaft for
wear - here's a good example of damage
which will require replacement (or repair)

of the camshaft

9.12c Measure the height of the camshaft
lobes with a micrometer

than the specified limit, replace the camshaft
with a new one and recheck the clearance. If
the clearance is still too great, replace the
cylinder head and bearing caps with new
parts (saa the Note that precedes Step 11).
18 Except in cases of oil starvation, the
camshaft chain wears very little. if the chain
has stretched excessively, which makes it
difficult to maintain proper tension, replace it
with a new one (see Saction 27).

19 Check the sprockets for wear, cracks and
other damage, replacing them if necessary. i

If the od ch is greater
than specified, measure the diameter of the
cam bearing journal with a micromater (see
iustration). If the jounal diameter is less

the are wom, the chain is also
worm, and also the sprocket on the crankshaft
{which can only be remedied by replacing the
crankshaft). If wear this severe is apparent,

9.17a Compare the width of the crushed Plastigauge to the

scabe (1) on the Plastigauge container o obitain the clearance

e

9.17b Measure the camshaft u.rhqmmll with a micromater
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9.24a The camshafts are marked | for intake and E for exhaust

the entire engine should be disassembled for
on.

20 Check the upper chain guide (see
Section 27) and exhaust side chain guide for
woar or damage. If they're wom or damaged,
the chain may be wom out or improperty
adjusted. Replacement of the chain
roquires removal of the crankshaft (see
Section 25),

Installation

21 Make sure the crankshatt is still at no. 1
TOC (refer to Chapter 1, Valve clearances -
check and adjustment).

22 Install the camshaft sprockets if they were
removed and tightén the bolts to the torque
listed in this Chapter's Specifications.

23 Make sure the bearing surfaces in the
cylinder head and the bearing caps are clean,
then apply a light coat of engine assembly
lube or moly-based grease 1o each of them.
24 Apply a coat of moly-based grease 1o the
camshaft lobes. Make sure the camshaft
bearing journals are clean, then lay the
camshafts in the cylinder head. The camshaft
with the | mark goés on the intake side (the
same side as the carburettors) and the
camshaft with the EX mark goes on the
exhaust side (see . Makn sure the
small punch mark on each camshaft jnext to
the no. 2 bearing cap) is straight up (see
illustration]

25 Carefully set all of the bearing caps in
place with the small arrowhead cast in the top
of each cap pointing toward the right (clutch)
end of the engine. Make sure the caps are in
their proper positions.

a) Al caps are marked with the lefter |
fintake) or E {exhausy). Infake caps go on
the intake side of the engine (closest o
the carburetiors). Exhaust caps go on the
‘axhaust side of the engine (closest fo the
‘axhaus? ports).

&) The no. 1 caps at the left end of the
angine) are marked with the number 1
et to the letter | or E

9.24b With the camshaft at TDC, the punch mark (left arrow

b visible through the hole in the bearing cap (right ano:
(camshaft and bearing cap removed for clarity)

€l The no. 2 and no. 3 caps are don't have
number marks, but can be distinguished
frevm each other by their shapes.

d) The no. 4 caps (af the right and of the
enging) arg marked with the number 4
naxt fo the latter [ or E.

26 Tighten the caps evenly, in three stages,
to the torque listed in this Chapter's
Specifications.

27 Aecheck the camshaft alignment mark
(small punch mark] on the exhaust camshaft.
It should be aligned with the hole in the top of
the na. 2 bearing cap (see illustration 9.24b).
Once you've done this, engage the sprocket
with the cam chain. The sprocket should rest
against its mounting flange on the camshaft,
but don't install the sprockst bolts yet.

28 Tum the exhaust sprocket clockwise
{viewed from the left end of the engine) to
eliminate all slack in the cam chain. While the
punch mark on the intake camshaft is aligned
with the hole in the no. 2 bearing cap, install
the sprocket bolt in the exposed hole and
tighten it slightly with a wranch. Note: If the
sprocket boit holes don't line up, reposition
the in the cam chain.

29 Aotate the intake sprocket clockwise
{viewed from the left side of the engina) to
take up all the slack in the chain. Make sure
the camshaft punch marks are still aigned
with the holes in the no. 2 bearing caps, then
install the aprocket bolt in the exposad hole
and tighten it slightly with a wranch. If the balt
holes aren't limed up property, disengage the
sprocket from the chain and make the needed
adjustment.

30 Recheck to make sure all timing
marks - those on the signal generator,
camshafts and no. 2 bearing caps - are
aligned comectly.

Caution: If the marks are not aligned
axactly as described, the valve timing will
be incorrect and the valves may contact
the pistons, causing extensive damage to
the engine. Be sure o recheck the timing

mark on the signal generator o make
it hasn't shifted.

31 Pour clean engine oil over the cam
and along the camshafts. Use enough
fiows down onto the sprockets and th

area.
32 Install the exhaust sice cam chain
and cam chain tensioner,
33 Tum the engine siowly countenciol
with a wrench on the crankshaft tuming
you feol a sudden increase in resistance
tuming. The valves may be hitting the ¢
due to incormect assembly. Find the pe
and fix it bafors tuming the engine any f
or serigus damage may occur. Once
check the alignment of the camshatt
marks with the holes in the no. 2 beariry
and the crankshaft timing marks.
34 Continue tuming until the rem
camshaft sprocket bolt holes are exg
Install the remaining two sprocket bol
tighten all four bolts 1o the torque ksted
Chapter's Specifications.
35 The remainder of installation is the n
of remaval.
Valve lifters
Removal
36 Remove the camshafis followin
procedure given above. Be sure to
tension on the camshaft chain.
37 Make a holder with a separate sect
each fifter and fts vahe adjusting shim (;
carton or box will work). Label the se
according fo cylinder number (1, 2, 3 or
whather the lifter belongs with an int
exhaust valve. The lifters form a wear g
with their bores and must be returned 1
original locations if reused
38 Label each lifter and shim set an
each lifter out of the bore with a m
together with its valve adjusting shin
. If the lifters ane stuck, spe
area around them with carburattor ¢
and lot it soak in. Place the lifters in o
their holder or box.
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mating surfaces on the cylinder head and
block for leakage, which could indicate
warpage. Refer to Section 12 and check the
flatriess of the cylinder head.

16 Clean all traces of old gasket material
from the cylinder head and block. Be careful
not to let any of the gasket material fall into
the crankcase, the cylinder bores or the oll
passages.

Installation

17 Install the dowels on the cylinder head
studs. Use new O-rings on the two studs at
the clutch end of the block (see
lustration 10.14).

18 Lay the new head gasket in place on the
cylinder block. The gasket only goes one way:
if all of the holes don’t Ene up with the holes in
the cylinder biock, the gasket is upside down.
Never re-use the oid gasket.

19 Carefully lower the cylinder head over the
studs. It's halpful to have an assistant support
the camshaft chain with a piece of wire so it
doosn’t fall and become kinked or detached
from the crankshaft. When the head is resting
against the cylinder block. wire the cam
chain 1o anather component (o keep tensian
onit

20 Lubricate the threads with engine oil, then
install the head washers and nuts. Install new
copper washers onto the culer studs on the
right side of the angine. Using the proper
sequance (see illustration 10.10), tighten the
nutts to approximately half of the torque listed
in this Chapter's Specifications.

21 Using the same sequence, tighten the
nuts to the torque listed in this Chapter's
Specifications.

22 Lubricate the threads with engine o, then
install the small cylinder block-to-cylinder
head nuts, tightening them to the torque listed
in this Chapters Specifications.

23 Install the exhaust side and upper cam
chain guides.

24 Install the camshafts. tensioner and the
valve cover {sea Sections 9, 8 and 7).

25 Change the engine oll (see Chapter 1).

12.2a This is one type of adapter used with a standard valve
spring compressor o remove the valves

26 The remainder of instaliation is the reverse
of the removal steps.

11 Valves/valve se
(guides - servicing

1 Becauss of the compiex natwe of this job
and the special tooks and equipment required,
servicing of the valves, the vaive seats and the
valve guides {commanly known as a valve job)
s best loft 1o a professional.

2 The home mochanic can, however, remave
and disassemble the head, do the initial
cleaning and inspection, then reassambie and
deliver the head to a dealer service
department or propery equipped motorcycle
repair shop for the actual valve servicing.
Rafer to Section 12 for those procedures.

3 The dealer service department will remove
the valves and springs, recondition or replace
the valves and valve seats, replace the vaive
guides, check and replace the valve springs,
spring retainers and kespers/collets (as
necessary), replace the valve seals with new
ones and reassemble the valve companents.
4 Aftor the valve job has been performed, the
head will be in like-new condition. When the
head is returned, be sure to clean it again very
tharoughly before installation on the engine to
remove any metal particles or abrasive grit
that may stil be present from the valve service
operations. Use compressed a¥, if available,
1o biow out all the holes and passages.

1zomwmuww
isassembly, inspection and

1 As menticned in the previous Section, valve
servicing and vaive guide replacement should
be left to a dealer service department or
motorcycle repair shop. Howaver,
disassembly, cleaning and inspection of the
valves and related companents can be done

(if the necessary special tools are availabl
the home mechanic. This way no expens
incurred if the inspection reveals that ser
work is not required at this time.

2 To properly disassemble the v
components without the risk of dama
them. a valwe spring compressce is absch
necessary. If your vahve spring compress
not designod to it inside the ifter bores, y
noed a special adapter 1o compress the v
springs and retainers in order not to dar
the bores (see Hlustrations).

Disassembly

3 Remove the lifters and their shims if
haven't already done so (see Section 8). 5
the components so they can be returne
their original locations without getting m

up.

4 Before the valves are removed, scr
away any traces of gasket material from
hoad gaskat sealing surface. Work siowly
do not nick or gouge the soft aluminium o
hoad, Gaske! removing salvents, which
very well, are available st most motorc
shops and auto parts siones.

5 Carefully scrape all carbon deposits o
the combustion chamber area. A hand-
wire brush or a plece of fine emery cloth
be used once most of tha carbon has &
scraped away. Do not use a wire b
mounted in a drill motor, or one
axtromaly stiff bristies, as the head mater
s50ft and mary be eroded away or scratche
the wire brush. Be careful not to disturb
head surtace finish, any scratches or goL
will require that the head be resurfaced.

6 Before proceeding, arrange to label
store the valves along with their rels
components so they can be kept sepa
and reinstalled in the same vaive guides
are removed from (labelled plastic bags v
well for this).

7 Compress the valwe spring on the first v
with & spring comprassor, then remove
keapers/collets and the retainer from the v
assembly (see ilustration 12.2b and
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accompanying llustration). Don't compross.
e springs any more than is absolutely
necessary. Carefully release the valve spring
tompressor and remave the springs and the
waive from the head. If the valve binds in the
guide (won't pull through), push it back into
the head and deburr the area around the
keeper groove with a very fine file or
whatstons (see lhsstration).

8 Repeat the procedure for the remaining
walves. Remember to keop the parts for each
wabva fogether so they can be reinstalied in the
same location.

# Onice the valves have been removed and
labelled, pull off the valve stem seals with
pllers and discard them (the old seals should
never be reused), then remove the steal valve

spring seats.
10 Next, clean the cylinder head with solvent
and dry it thoroughly. Compressed air will

11 Ciean il of the valve springs, keepers,
retainers and spring seats with sohvent and
dry them thoroughly. Do the parts from one
valve a1 a time so that no mixing of parts
betwsen valves occurs.

12 Scrape off any deposits that may have
formed on the valve, then use a motorised
wire brush 1o remove deposits from the valve
heads. Again, make sure the valves don't got
mied L.

1215 Moasure the valve seat width with a
rulor for for greater precision use a vemier
caliper)

® ‘{‘ﬁ‘*‘“ﬁa@

@

|
|
1
1
1
|

12.7a Valve components - exploded view

1 Valve keapers 4 Stem oif soal
{fcoliets) 5 Spring seat

2 Spring retainer 6 Vahw

3 Vaive springs

Inspection

13 Inspect the head very carefully for cracks
and other damage. if cracks are found, a new
head will be required. Check the cam bearing
surlaces for wear and evidence of selzure.
Check the camshafts and lifters for wear as
wall (300 Secticn 9.

14 Using a precision straight-edge and a
fesler gauge, check the head gasket mating
surface for warpage. Lay the straight-edge
lengthways, across the head and diagonally
(comer-to-cormer), intersecting the head stud
holes, and try to slip a feeler gauge under it,

127b Check the area around the kesper
‘groove for burrs and remove any that you
find

1 Burs fremave with a file)
2 Vave stem

same thickness as the cylinder head warpage
limit listed in this Chapter's Specifications. if
the fesler gauge can be insarted batween the
head and the straight-edge, the head is
warped and must sither be machined or, if
wupags is excessive, replaced with a new

15 Examine the valve seats in sach of the
combustion chambars. If thay are pitted,

on either side of each chamber

[see illustrations). The gauge should be the

range, or if it vares around [ts circumberence,
walve service work is required.
18 Clean the valve guides to remove any
carbon build-up, then measure the inside
diameters of the guides (at both énds and the
cantre of the guide) with a amall hole gauge
and a O-lo-1-inch micromater  (see
Record the for
future reference. Thess measuremaents, along
with the valve stem diameter measurements,
will enabie you to compute the vahe stem-to-
guide clearance. This clearance, when
compared to the Specifications, will be one
factor that will determine axtent of the
valve service work required. The are

12.16a Insert a small hole gauge into the
walve guide and expand it so there's a
slight drag when it's pulled out

at the ends and at the centre to
determine if they are worn in a bell-mouth

12.16b Measure the small hole gauge with
@ micrometer
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mmmwmmm
eahibit & uniform, unbroken pattem . .

ad  unbroken around the  entire
drcumierence of the valve tace and seat (see

Rustrations).
25 Carefully remave the valve from the guide
and wipe off all traces of compound.
Use solvent 1o clean ine valve and wipe the
seat area tharoughly with a solvent-soaked
cloth

26 Repeat the procedurs with fine valve
lapping compound, then repeat the entire
jprocedure for the remaining valves.

27 Lay the spring seats in place in the
cyinder head, then install new valve stem
seals on each of the guides. Use an
appropriate size deep socket to push the
seals info place until thery are propery seated.
don't twist or cock them, or they will not ssal
properly against the valve stems. Also, don't
o them again of they will be damaged.
3 Coat the valve stems and valve face with
assembly lube or moly-based grease, then
install one of them into its guide. Next, install
the springs and retainers, compress the
springs and install the keepers. Note: install the
springs with the tightly wound coils at the

g
drection and the outer spring with iis colls
mnning in a clockwise dinaction (both as viewed
fom above). When compressing the springs.
e the valve COMpressor, depress
em only as far as is absohdely necessary to

12285 A small dab of grease will help hold
the keepers {collets) in place on the valve
spring while the valve is released

12.24b . .. and the seat should be the
specified width (arrowed) with a smooth,
appearance

slip the keepers/collets into place. Apply a
small amount

12.28a Install the springs with their closely
spaced coils down [against the cylinder
head)

2 Aomove the nut from the stud that secures
the block to the crankcase (see Mustration).

3 Lift the cylinder block straight up 1o remove
i, If it's stuck, tap around its perimeter with a

26 Support the cylinder head on blocks 50
the valves can't contact the workbench top,
then very gently tap each of the valve stems
with a soft-faced hammer, This will halp seat
the keepers/collets in their grooves.

ft-faced hammes. Don't attempt to pry
botweon the block and the crankcase. as you
will ruin the sealing surfaces. As you Eft, note
the lacation of the dowsl pins. Be caretul not
1o let these drop into the engine,
4 Stuff clean shop towets around the pistons
and remove the gasket and all traces of old
gasket material from the surfaces of the
cylinder block and the cylinder head.

5 Don't attempt to separate the liners from

1 Following the procedure given in
Section 10, remave the cylinder head, Make
sure the crankshafl is positioned at Top Dead
Centre (TDC) for cylinder no. 1,

13.2 Remove the nut from the single stud
at the front of the cyfinder block

block.
6 Check the cylinder walls carefully for
scratches and scone marks.

T Using the te precision measuring
tools, check each cylinder's diameter.
Maasure near the top, centre and bottom of
the cylinder bore, paraliel to the crankshaft
axis (see Hiustration). Next, measure each
cylinder's diameter at the same three
locations across the crankshaft axis.
Compare the results to this Chapter's
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14.6 Remove the piston rings with a ring :
removal and installation tool

5 Bafore the inspection process can be
carried out, the pistons must be cleaned and
the okd piston rings removed.
6 Using a piston ring removal and installation
tool, carsfully remove the rings from the
pistons (see Hlustration). Do not nick or
gauge the pistons in the pracess.
rsmuumofmmmmua
the pistons. A hand-held wire brush can be
used once most of the deposits have been
scraped away. Do not, under any
circumstances, use a wire brush mounted in a
drill motor to remove deposits from the
pistons; the piston material is soft and will be
sroded away by the wire brush,
8 Use a piston ring groove cleaning tool to
remove any carbon deposits from the ring
grooves. If a tool is not available, a plece
broken off the eld ring will do the job. Ba very
careful to remove only the carbon deposits.
Do not remove ay matal and do not nick or
gouge the top and bottom of the ring lands
(zhes retal ridges between the ring grooves).
@ Once the deposits have been ramoved,
clean the pistons with solvent and dry them
thoroughly. Make sure the o return holes
below the oil fing grooves ane clear.
10 If the pistons are nol damaged of wom
sxcessively and if the cylinders are not

sight

Mow piston rings, on the other hand, shoukd
always be used when an engine is rebuilt.
11 Carefully inspect each piston for cracks
around the skirt, at the pin bosses and at the
ring lands (see Mustraticon).

12 Look for scoring and scuffing on the theust
faces of the skirt, holes in the piston crown
and bumed areas at the edge of the crown, If
the skirt is scored or scuffed, the engine may
have besn suffering from cverheating and/or
abnormal  combustion, which caused

14.11 Check the piston pin bare and the
piston skirt for wear, and make sure the

internal holes are clear jarrowed)

‘occurring. Burned areas at the adge of the
piston crown are usually evidence of spark
knock (detonation). if any of the above
st the causes must be corrected
o this damage wil oCour again.
13 Measure the piston fing-to-groove
clearance by kying a new piston ring in the ring
groove and sipping a fesler gauge in beside i
[see Mustration). Check the clearance at thee
of four locations around the groove. Be sure to
use the corect ring for each groove; they are
different. If the clearance is greater than
specified. now pistons will have to be used
when the engine is
14 Check the piston-to-bore clearance by
measuring the bore (see Section 13) and the
jpiston diameter. Make sure that the pistons.
and cylinders are commectly matched, Measure
the piston cross the skirt on the thrust faces
at a 90° angle to the piston pin, at the
distance from the bottom of the ski listed in
this  Chapter's  Specifications  (see
illustration). Subtract the piston diameter
from the bore diameter 1o obtain the
clearance. If it is greater than specifiec, the
cylinders will have to be rebored and new
‘oversized pistons and rings instalied.
15 It the appropeiate precision measuring
tools ara not avalable, the piston-to-cylinder
mmmmmmm

1413 uu-nlumliu-b-w
clearance with a fesler gauge

various thicknesses and Is generally avall
at auto parts stores. To check the cleara
selact a feeler gauge of the same thicknes
the piston clearance listed in this Chap
Specifications and slip it into the cyli
along with the appropriate piston.
cylinder should be upside down and
piston must be positioned exactly ¢
normally would be. Place the feser gi
ton and on ane o
thrust faces ($0" to the piston pin bore).
piston should slip through the cylinder
the feelor gauge in place) with mod
pressure. If it falls through, or slides thn
sasily, the clearance is excessive and a
piston will be required. If the piston bin
the lowsr and of tha eylinder and is |
toward the top, the cylinder is tapered. &
tight spots are encountered as the f
gauge is placed at different points aroun
cylinder, the cylinder is out-of-round,
16 Repeat the procedure for the rema
pistons and cylinders. Be sure to haw
cylinders and pistons checked by a d
service department e a motorcycle
shop to confim yow findings b
purchasing new parts.
17 Apply clean engine oll to the pin, it
into the piston and check for freepla
rocking the pin back-and-forth
If the pin is loose, new pit

gauge stock comes in 12-inch lcnu‘lhl and

and pins must be installed.

r i

t —

l

at

high The
ol pump and ol cooker (if equipped) should be
checked thoroughly. A hole in the piston
Crown, an extrems 1o e sure, is an indication
that abnormal combustion (pre-ignition) was

14.14 Measure the piston diameter with a
micrometer

A Specified distance from bodtom of pisfon
B Piston dlameer

1447 wpnmmmmm
it back-and-
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2+24 Engine, clutch and transmission

18.10 Slide the clutch housing off and
romave the thrust washer

housing and rear thrust washer (see
illustration).

11 The clutch damper can b left in position
unless the chuich has been experiencing
savere chatiering {uddering). if it's necessary
to remove it, remove the wire retainer ring,
matal plate, clutch boss spring and seat plate
(see llustration 18.4).

Inspection

12 Examina the splines on both the inside
and the cutside of the clutch boss (see
Hiustration). If any wear is evident, replace
the clutch hub with a new one.

13 Measure the free length of the clutch
springs. Replace the springs as a set if any

18.15 Check the metal plates for
warpage

18.12 Chack the clutch boss for wear and
damage, paying special attention to the
splines

are not within the values listed in
Chapler's Specifications.

14 If the lining material of the friction plates
smells bumt or if t's glazed, new parts are
required. If the steel clutch plates are scored
or discoloured, they must be replaced with
new ones, Moasure the thickness of each
friction plate {see Hlustration) and compare
the results to this Chapler's Specifications.
Replace the friction plates as a set if any are
near the wear lmif.

15 Lay the metal plates, one at a time, on a
perfectly flat surface (such as a piece of plate
glass) and check for warpage by trying to siip
a gauge batwean the flat surtace and the plate
{soe illustration). The fesler gauge should be
the same thickness as the warpago kmit listed
in this Chapter's Specifications, Do this at
several places around the plate's
circumisrance. If the feeler gauge can be
slipped under the plate, it is warped and
should be replaced with a new one.

18 Check the labs on the friction plates for
excessive wear and mushroomed edges.
They can be cleaned up with a file if the
deformation is not severe.

17 Check the edges of the slots in the chutch
housing for indentations made by the friction
plate tabs. If the indentations are deep they
can prevent clutch release, so the housing
should be replaced with a new one. If the
indentations can be remaoved easily with a file,
the life of the housing can be prolonged to an

this

[

18.17 Remove the snap-ring (arrowed) and
take off the oil pump drive gear if its
damaged

18.18 Check the release bearing for wom
or da rollers

18.14 Measure the thickness of the |
plates

extant. Check the driven gear on the |
the clutch housing, as well as the ol
rive gear, for wear or damaged teeth. |
pump drive gear s wom or damaged,
the snap-ring and take it off (see Mustr
18 Check the cluich pressure plate,
boss, wire retainer, clutch boss spri
seat plate for wear and damage (if the
removed). Replace any wom or da
ta.

19 Check the reisase bearing
iustration) and cluteh housing thus
for wear, damage o roughness. R
them if their condition Is uncert
obviously bad. Check the bearing sur
the clutch housing and replace the
housing i it's wom or damaged. Insp
slots in the clutch housing and the driv
in the oil pump gear and replace ary \

parts.

20 Clean all traces of old gasket n
from the clutch cover and its mating :
on the crankcase.

21 Check the clutch release mechar
the clutch cover for smooth ope
Disassemble it to clean and lubri
replace components as necessan

Installation

22 Install the oil pump drive gear
clutch housing, using & new snap-ring.
23 Coat the inside of the clutch housi

18.21 I necessary, remave
ndlvumbohilrrw'd}hm
releasey mechanism from the clutch
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2#28 Engine, clutch and transmission

22.14a If the end seal has a fip, make sure
it's seated securely in its groove ...

14 Carefully assembie the crankcase halves
over the dowels and the blind plug and seal at
the ends of the crankshaft {see illustrations).
While doing this, make sure the shift forks fit
into their gear grooves. Make sure the
crankshaft biind plug and seal are positioned
eomactly in the case grooves. Check the input
and output shaft bearings to ensure that the
bearing retainers are installed comectly.

the crankcase

15 Install the crankcase bolts (and washers, if

equipped) in the comect holes [see

Hlustration 22.6), Bolt 32 secures a wiring

harmess retainer. Tighten the bolts in two or

three steps, in the comect sequence, 1o the

torque listed in this Chagters Specifications.

18 Install the ol pan (See Section 16).

17 Tum the transmission shafts to make sure

they tum treely, Also Make sure the crankshaht

tums freely.

18 The remainder of installation is the reverse

of remaoval, with the foliowing additions:

a) Onee the external shift inkage is instalied,

shift the transmission through all the gear
positions and back to Neutral.

sharpening stone (be sure to remove any
grit or metal particles when you're done)

22.14b ... non-lipped replacement seals
like this one can be removed and installed
withcut separating the crankcase halves

b Use a now ockwasher on the primary

Specifications.
] Be sur to el the engine with of see
Chaptor 1 and Daily (pre-rida) checks).

23 Crankcase components -
inspection and servicing

1 After the have baen

22.14c Coat the outer circumisrence «
the end plug with a thin layer or sealar
farrowed)

other foreign particles, overloading the any
and/or coosion. Regardiess of the caus:
baaring fadure, it must be comected beforn
engine is reassembled to prevent it f

happaning again.
3 When examining the bearings, remove
main bearings from the case hatves and
rod bearings from the connecting rods
caps and lay them out on a clean surfac
the same general position as their location
the crankshaft journals. This will enable yo
match any noted mrmu problems with
ft journal,

and the crankshafl, shift cam and forks and
transmission components removed, the
crankcases should be cleaned thoroughly
with new solvent and dried with compressed

air.
2 Remove any oil passage plugs that haven't
already been removed. AN oil pamges

4 Dint and other foreign particles et into
engine in a varety of ways. it may be le
the engine during assembly or it may ¢
through filters or breathors. It may pet intc
oil and from there into the bearings. N
chipa from machining operations and no
engine wear are often present. Abeasios

shoukd be bicwn out with
3 All traces of old gasket nealant shmﬂd be
removed from the mating surfaces. Minor
damage to the surfaces can be cleaned up
with a fine file or sharpening stone (see
illustration).
Caution: Be vary caneful not to nick or

the crankcase mating surfaces or
loaks will result. Chock both crankcase
haives very carefully for cracks and other

damage.

4 Check the starter chain and cam chain
guides for wear (see Section 27). If they
appear to be wom | replace

5 If any damage is found that cannot ba
repaired, replace the crankcase halves as a
sot,

24 Main and connecting rod
bearings - general note

1 Even though main and connecting rod
bearings are generally replaced with new ones
during the engine cverhaul, the old neaﬂnqs
should be retaned for close

left in engine comp
reconditioning cperations such as |:y|||
honing, especially when parts are
thoroughly cleaned using the proper cles
mathods. Whatever the source, these fo
objects often end up imbedded In the
bearing material and are easily recogni
Large particies will imbed in the bearing
will acore of gouge the bearing and jou
The best preventicn for this cause of be
failure is 1o clean all parts thoroughly
keop everything spotlessly clean di
engine reassembly. Frequent and regul

breakdown has @ number of inteme
causes. Excessive heat (which thing thi
overioading (which squeszes the oil fror
bearing face) and oil lsakage or thron
(from excessive bearing clarances, wo
pump of high engine speeds) all contriby

lubrication breakdown. Blocked oil pass
will also stanve a bearing and destroy it. |
lack of lubrication is the cause of be
fallure, the bearing material is wipe
extruded from the steel backing o

they may reveal valuable information Iboul
the condition of the engine.

2 Baaring faflure occurs mainty because of
lack of lubrication, the présence of dirt or

baaring. T may increase t
point where the stesl backing and the jc
turn blue from overheating.

8 Riding habits can have a definite affe
bearing ife. Full throttle low spesd oper
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o lugging (labouring) the engine, puts very
Bgh loads on bearings, which tend to
sguaze out the oil film. These loads cause
e bearings to flex, which produces fine
eracks in the bearing face "allo\n fallur).
Eventually the bearing matenal will loosen

pollect in the engine odl, lurml\g acid and
sudge. As the oil is carried to the engine
Bearings, the acid attacks and commodes the
Bearing material.

T Incorrect installation during engine
assambly will lead 1o bearing failure as well.

lmaring
Dt or foreign particles trapped behind a
Bearing insert result in high spots on the

moly-based grease during installation.
mwm §
|Biu'mmqlhoamnmmm
m using @ dial gauge mounted in line
the crankshaft. Yamaha doesn't provide
-whvmdfwuun: but if the endplay is
scessive (more than about 0.15 men or 0.006
Inchl. consider replacing the case halves.
2 Remaove the starter ciutch (see Saction 31).
3 L the crankshaft out, together with the

fponnecting rods, cam chain and starter chain
and set them on a clean surface (see

pew bearings with engine assembly lube or
Emmm

Bustration).

# The main bearing inserts can be removed
from their saddies by pushing their centres 1o
Be side, then hllmg them out (see
Bustration). the bearing inserts in
arder, The main Bearing oll clearance should
be checked, however, bafore removing the
merts.

§ If you haven't already done s0, mark and

eonnecting rod journals for uneven weaar,
scoring and pits. Rub a copper coin across
the journal several times ~ if a journal picks up
copper from the coin, it's too rough. Replace
the crarkshatt.

7 Check the camshalt chain sprocket and
starter chain sprocket on the crankshaft for
chipped testh and other wear,

Section 27. Check the rest of the crankshatt

for cracks and cther damage. It should ba

Magnafiuxed to reveal hidden cracks - a

dealer service department or motorcycle
chine shop should hande this

8 Set the crankshatt on V-blocks and check
the runout with a dial gauge touching each of
the main journals, comparing your findings.
with this Chapter's Specifications. i the
runout excesds the imit, replace the crank.

Main bearing selection
9 To check the main baaring oil clearance,
clean off the bearing inserts (and reinstall

14 Stanter clutch

them, if they've been removed from the case)
and lower the crankshaft into the upper half of
the case. Cut four pieces of Plastigauge itype

264 Push the centres of the bearing inserts
o the side to tilt them cut of their saddies.
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2e32 Engine, clutch and transmission

26.5 Slip the piston pin into the rod and rock it back-and-forth to

check for looseness.

ends of the rod bolts with a soft-faced
hammer 10 free them.

4 Separate the bearing inserts from tho rods
and keeping them in order so they can
be reinstalled in their original locations. Wash
the parts in solvent and dry them with
compressad air, if available.

Inspection
5 Chack the connacting rods for cracks (this
may require taking the rods to & maching
shop) and other obvious Lubricate
the piston pin for each rod, install it in the
proper rod and check for play [(see
illustration). If it wobbles, replace the
connecting rod andior the
6 Refer 1o Section 24 and examine the
connecting rod bearing inserts, If they are
scored, badly scuffed or appear to have been
seized, new bearings must be installed.
Abways replace tha bearings In the connecting
rods a3 8 set. If they're badly damaged, check.
crankshaft  journal.
axtrama heat, such as
discoloration, indicates that lubncation failure.
has occurred. Be sure to thoroughly chack the
oil passages, oil pump and pressure relief
walves as well as all oll holes and passages for
debris before reassembling the engine.
7 Havea the rods checked for twist and bend

the col
Evidence of

HPG-1) across the top of the journal, paraliel
with the joumal axis (see illustration 25.9).

26.20 Be sure the tab fits in the noteh and the ol hole in the
upper bearing aligns with the hale in the connecting rod (armows

The comesponding number for
connecting -od ! journal, uammd iM.o 1

12 Position the battom
of the journal. then install the rod cap and
nuts. Tighten the nuts to the torgue listed in
this Chapter’s but don't allow
the connecting rod to rotate at all.

13 Unscrew the nuts and remove the
connecting rod and cap from the journal,
being very careful not to disturb the
Plastigauge. Compare the width of the

the clearance is beyond the standard r
replace the bearing inserts with new inserts
that have the same colour cods, then check
the oil clearance once again. Always replace
all of the insans at the same time.

15 The clearance should be within the range

produces 1, M is the nm'
that journal. According to the chart
llustration 25.16d, bearing no. 1 is colo

for the

Installation

20 Wipe off the bearing inserts, connecti
rods and caps. install the inserts into the ro
and caps, using your hands only, making s
the tabs on the inserts engage with t
notches in the rods and caps and the oll ho
in red and bearing line up (see illustratic
‘When ail the inserts are installed, lubrice

19 H-mlmmmmcﬂmm
connecting rods.

mmdwmmmmwm
21 Assemblo_each

listed in this Chapler's
16 if the clearance s greater than the
maximum clearance listed in this Chapter's
Specifications, measure the diamater of lhe
rod joumnal with a micromater. As
with the main bearing joumals, Yamaha
doesn't provide diameter or wear limit

at @ number of points around the joumal's
mlrbcmolodmrmho

at a dealer service or
repair shop.

rod g
selection

8 H the bearings and joumals appear to be in
good condition, check the oll clearances as
Tollows:

9 Start with the rod for the no. 1 eylinder.
connect

the bearing inserts and the Ing
red and cap clean, using a knt-free cloth.
10 Install the bearing inseris in the

connecting rod and cap. Make sure the tab on
the bearing engages with the notch in the rod

o cap,
11 Wipe off the connecting rod journal with a
lint-free cloth. Lay a strip of Plastigauge (type

proper journal, referring to the pfwiou
applied cylinder numbers. Make sure t
letter on the rod is facing the proper directs
(see Step 2). Also, the letter present at !

iustration
Inmﬂnrod leﬂnpmhlumbm

tapered.
17 M any joumal is tapered or out-of-round or
bearing clearance is beyond the maximum

2 \'ﬂmmmmmammpemm

moly-| rease
to the ftergue listed in this Chapte

listed in this Chapter's replace
the crankshaft.

18 Each connecting rod has a 3 or 4 stamped
@ it in ink (see lilustration 26.2a). Subtract
this number from tha connecting rod journal
number on the crankshaft to get a bearing
number [ses (lustrations 25.16a and
25.16b). For eu:umnln. the numbor on the
Zais 3,

Note: Tighten the nuts ir
‘confinuous motion. If you must stop beft
the nuts are fully tightenad, loosen the
completely, then refighten them fo f

23 Tum the rods on the crankshaft. If any
them feel tight, tap on the bottom of t
connacting rod caps with a soft-fac
hammer - this should relieve stress and fr
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234 Engine, clutch and transmission

>
1 - -

28.4 Be sure the bearing retainer half-

rings (A) are pushed down into their slots;

there's one at the end of each shaft -

on the ends of the shatts to free them. Be
careful not to lose the bearing end caps and
bearing retainer half-rings.

3 Aefer 10 Section 29 for information
portaining 1o transmission shaft service and
Soction 30 for information pertaining fo the
shift cam and forks.

Installation

4 Carefully lower each shaft into place,
making sure the shift forks engage the
grooves in the gears (see 28.2).

position. When this occurs, each pair of
gears can be rotated independently of the
others.

29 Transmission shafts -

The bearing end caps should te held in place
with a littla moly lube. The bearing retainar
il should it into the locating groaves
in the crankcase and the ball bearing cuter
races (see illustration}.

Cautian: If the rings are out of position and

1o keep them in order and facing the
proper direction.

you try to force halves
together by tightening the bolts, the
crankcase haives will crack and will have
to b replaced.

& The remainder of installation is the reverse
of remaval.

6 Make sure the gears are in the neutral

1 Remove the shafts from the case (see
Section 28).

2 A hydraulic press is required at several
points 1o disassembile and reassemble the
shafts. If you don’t have ane, it may be more

|

e mm——————

e

MTWMNM—;MW

= |

2

1]

1

12

13

14

15

16

17

18

19 Fifth pinion gear

20 Thirdifourth pinion goar
21 Thrust washer
22
23
24
25
26
a7
28
29
30
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2+40 Engine, clutch and transmission

32.8 Pressure reliel valve location
(arrowed)

Installation
9 Installation is a reverse of the removal
procedure, nating the following points:
a) Ensure that the pressure relef valve
cOmponants

front of the cooler. Install the cooler

a0 the engine 3o thal the tab on
its finned section is approximately in the
12 o'clock position and engages the
erankcase fing.

dj Tighten all balts fo the specified torgue.

& Lise new O-fings befween the ofl pipes
and adapier (see Wustration).

1) Use now sealing washers on each side of
the oif pipe unions at the Mdiator
COMBCHONS.

@) Redil the engine with ol as described in
Chapter 1 and ‘Daily {pre-ride) checks'.

33 Initial start-up after averhaul

32.9a Install @ new D-ring (arrowed) on the
back of the ol cooler

neutral and make sure that the sidestand
s UP.
2 Tum the ignition (key) switch ON and crank
the enging over with the starter several times
to build up ol prossure. Turn the ignition OFF,
remove the auxdliary spark plugs and push the
caps back on the installed spark plugs.
3 Make sure there is fuel in the tank, then tum
the fuel tap to the ON position and operate
the choke.
4 Start the engine and allow It to run at a
moderately fast idle until it reaches operating
tamperature.
Warning: if the oil level indicator
light comes on white the engine
is runming, stop the engine

5 Chack carefully for oil leaks and make sure
the transmission and controls, especially the
brakes, functicn propery before road testing
the machine. Refer to Section 34 for the
recommended braak-in procedure.

8 Upon compiletion of the road test, and after
the engine has cooled down completely,

1 Make sure the angine oil level is comect.
Pull the caps off the spark plugs and connect
four auxiliary spark plugs into the caps; rest
the metal plug bodies on the cylinder head - it
is important that they make good ground
{earth) contact. Place the engine kill switch in
the RUN position, shift the transmission ino

recheck the valve clearances (see Chapter 1).
34 R &
procedure

1 Any rebuilt engine needs time to break-in,
even il parts have been installed in their
original locations. For this reason, treat the
rmachine gertly tor the first few miles 1o make
sure o has circulated threughout the engine
and any new parts installed have started 1o
seat.

32,96 Use a new O-ring [arrowed) at sach
oil pipe connection

2 Even greater care is necessary if the engine
has been rebored or a new crankshaft has
been installed. In the case of a rebore, the
engine will have to be broken in as if the
machine wors new. This means greater use of
the transmission and a restraining hand on the
throtle until at least 500 miles {800 km) have
Bean coversd. Than's no paint in keeping fo
any sat speed limit - the main idea is 1o keep
fram lugging {labouring] the engine and to
gradually increase performance until thi 500
mile (800 km) mark Is reached. These
recommendations can be lessened to an
axtent when only a new crankshaft is
inatalled. Experience is the best guide, since
It's easy to tell when an engine s running
froaty. The following recommendations, which
‘Yamaha provides for new motorcycles, can
be used as a guide:

) 0o 90 miles (0 fo 150 km): Keep engine

speed bolow 5,000 mm. Tum off the

anging spoed .
b) 90 to 300 miles {150 to 500 km): Don't run
the engine for long periods above 8,500

) After 600 mites (1,000 km): Ful throttie
can be used. Don't axceed maximem
recommanced enging speed (redlingl.

3 i a lubrication failure is suspected, stop the
engine immediately and try 1o find the cause.

If an engine is run without o, even for a short

pariod of time, severs damage will occur.
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3+2 Fuel and exhaust systems

Carburettor haater mm = 1992-95 modals . .
Notes

1025

4810 (fixed)

4810-1

No. 1 and 4, O-4: no. 2 and 3, 0-2
175

Preset
2 turmns out

Mo, 1 and 4, 105; no. 2 and 3, 1025
70

7.2 mm {0.28 inch)
4 to 6 mm (0.16 1o 0.24 inch)

11 to 13 mm (0.43 to 0.51 inch)
3105 mm (0.12 to 0.20 inch)

8.8 to 10.8 mam [0.35 to 0.43 inch)
8.5 to 9.5 mm (0.33 to 0.37 inch)

15 Nm (132 in-ios) (see Note 2)
20 Nm (168 in-fos)

20 Nm (158 in-los) (see Note 2)
25 Nm (18 fi-Ios) (s0e Note 2)
20 Nm (168 in-lbs) (see Note 2)
14 Mm (124 in-lbs)

1 1993 and sarly 1994 UK and Canada models may be equipped with a 52.5 starter jet. See Section 7, Step 13.
eompound.

2 Lubricate the threads with anti-seire

i_'| & y '. .

fusl pumg.

The carburettors

The fuel system consists of the fuel tank,
the fusl tap, a fuel pump, an in-line filter, the
carburetiors and the connecting lines, hoses

and control cables. A vacuum type fusl tap is
fitted to all US models and 1992 to 1995 UK
nmdol!.lllmukmuulndlcwc

‘cold uufﬂn\]. an enrichment circuit is
provided. The

by the choke knob mounted on th
carburettr assembly on sarfy models and b
a cabla controlled by a handlebar lever o
later modeds.
used on these The exhaust system is a four-into-tw
Mdhhﬂwmm
are considered routine maintenance item

circuit is actuated  and for that reason ane included in Chapter 1
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3+4 Fuel and exhaust systems

Even after cleaning and flushing of the fuel
system. explosive fumes can remain and
ignite of the tank.

21t the fual tank is removed from the

fumes coming out of the tank. Be espacially
careful inside garages where a natural gas-
type appliance is located, because the pilot
light could cause an explosion.

4 ldle fuel/air mixture

general information
1 Due o the increased emphasis on
exhaust i

certain governmental regulations have been
formulated which directly affect the
carburetion of this machine. In order to

carburattor synchronisation before assurming
that a carburettor overhaul is required.

4 Most carburetior problems are caused by
dirt particles, vamish and other deposits
which build up in and block the fuel and air
passages. Also, In time, gaskets and O-rings
shrink or deteriorate and cause fuel and air
leaks which lead to poor performance.

5 When the carbursttor is overhauled, it is
genarally disassembled completely and the
parts are cleaned thoroughly with a
c-arbumlnr cleaning solvent and dried with

1 Remove fuel tank [see Section 2
Disconnect the negative cable from th

battery.
2 Remove the air cleaner housing an
the throttle cables (see Saction

air. The fuel
am air passages are also blown lm:uq- with
compressed ak to force out any dirt that may
have been loosened but not removed by the
solvent. Once the cleaning process is
complete, the carburettor is reassembled
using new gaskets, O-rings and, generally, a
naw inlat needle valve and soat.
& Bofore disassembling the carburetiors,
make sure you oblain new O-rings, some

comply with the the
on some models have a metal cover over the
access hole for the pilot screw (which controls

cleaner, a supply of rags, some
means of blowing oul the carburettor
passages and a clean place to work. It is

be

the idle fuel'air mixiure) cn each
50 they can’t be tampered with. These ’K‘H.lﬂ
only be removed in the event of a complete
carburettor overhaul, and even then the
screws should ba returned 1o their original
seitings. The pilot screws on other modets ane
accessible, but the use of an exhaust
gas analyser is the only accurate way to
adjust the idie fusl/air mixture and be sure the
machine doesn't exceed the emissions

reguiations. :

2 M the engine runs axtremaly rough at idie or
continually stalis, and if a carburettor overhaul
does not cure the problem, take the
motorcycle to a Yamaha dealer service
department or other repair shop equipped
with an exhaust gas analyser. Thay will b
able to proparty adjust the idle fusl/air mixture
to achieve a smooth idle and restore low
speod performance.

5 Carburettor overhaul -
general infarmation

1 Poor engine periormance, hesitation, hard
starting, stalling, flooding and backfiring are
all signs that major carburettor maintenance
may be required.

2 Keop in mind that many so-called

breather line fexcept California models), the
intake manifold hose clamps, the vacuum
hoses, the air filter element, the cylinder
compression, the spark plugs, and the

hat only one
overhauled at a time 1o avoid mixing up parts.

6 Carburettors and intake

12 and 10). On 1896-on UK modeis and 1997
on US models, also disconnect th
choke cable from the carburetiors (se
Section 11).
3 If you're working on a UK 1982 to 199
mode or model, label and disconnec
the heater hoses and clamp their ends 1
pravent o loss (see illustration 15.2). Als
disconnect the wiring from the haate
on no. 4 o
|MMUKMUMIMMW
wach carburettor heator [see Hlustratio
15.15a), including the earth (grownd) wir
connecior, and unplug the wiring connectc
h\om the theottle position sensor (se

‘ Lift IM rubber heat shield off th
carburstior assembly.
5 Loosen the clamping bands on the intak

T manifolds. Lift the carburettor asssmbly t
e the i
maniolds. iustration), then remove th

Warning: Gasoline [petrollis — nusm seostsy
extremely flammable, so take © After the carturetions have been ramove:
axira preveutions wihen you stulf clean rags into the intake manifcids t
work.on sy part of the uel prevent the entry of dirt or othar

system. Don't smoke or allow open flSmeS 3 \opery the rubber clamps. If they'

or bare light bulbs near the work area, and cracked or brittle, replace them.

don't work in 8 garage where & natural i

gas-fype appliance (such as a water nstallation

heater or clothes dryer) with a pliot ight is B Installation is the reverse of the remow

present. Since gasoline is carcinogenic, Steps, with the folawing additions:

wear latex gloves when there's a

you spilf any fuel on your skin, rinse if off
immediately with soap and water.

Map up any spilis immediately and do not
stare fuel-soaked rags where they could
Iignite. When you perform any kind of wark

6.3 Disconnecting the TPS on 1806-on UK
models

6.5 Loosen the clamping bands and Kt th
carburettor assembly away from the
machine
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€] Check and, if necessary, adjust the idie
and

{see Chapter 1).

= %!
cleaning and inspection

Intake manifolds

® Remave the carburstiors. Waming: Gasoline (petrol) is
10 Label any vacuum hoses to 50 take
the intake manifolds, then them. ‘axtra precautions when you
Remove the two bolts which retain each waork an any part of the fusl

intake manifold to the cylinder head to free
the manifolds.
11 Installation is a reverse of the removal
that new O-rings should be
used at the manifold-to-cylinder head joint.
Make sure that the vacuum hoses are a good
fit on their unions and secured by the hose
chps.

system. Don't smoke or allow open
flames or bare light bulbs near the work
arva, and don't work in & garage where &

mma’mwﬂm fuel on your skin,
with soap and
m Mww mwmw
‘do not store fuel-
«could ignite. When you perform any kind of
safety

Disassembly

1 Remaove the carburettors from the machine
as described in Section 6. Sot the assembly
on a clean Note: Uniess the

BHEUBERNERRER

7.1a Carburettors (UK 1992 to 1995 and Canada models) - exploded view
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7.26 Lift the throttle piston and make sure it drops smoothly

8.4 Note the position of the springs on the synchroniser screws

(arrowed) - they should look like this when installed

Do not disturb the TPS ~ its
sxact position requires careful setting up. The
TPS is sacured to its mounting bracket by two
screws; it i advisable to mark the posstion of
the TPS in relation to its mounting bracket
before disturbing the screws (see Chapler 4).

cloaning 3

21 Submerge the metal components in the
sohvent for approximataly thirty minutes for
longer, if the directions recommend it). After
the carburettor has soaked long enough for
the cleaner o loosen and dissobve most of the
vamish and other deposits, use a brush to
remove the stubbom deposits. Rinse it again,
then dry it with compressed air. Blow out all of
the fuel and air passages in the main and

upper body.
Caution: Nover clean the jets or passages

Check the operation of the choke plunger,
It it dossn't move smoathly, replace it, slong
with the return spring. Inspect the needle en
the end of the choke plunger and replace it if
it's womn.

23 Check the tapered portion of the pilot
scrow for wear or

24 Check the carburettor body, float
chamber and vacuum chamber cover for

faulty component, although replacement of
the entire carburettor will probably be
necessary (check with your parts supplier for
the avallabllity of separate components).

25 Check the vacuum diaphragm for splits,
holes and general deterioration.

26 Insert the throttle piston in the carburettor
body and see thal it moves up-and-down
smoathly (see Mlustration). Check the surface
of the valve for wear. If it's wom excessively
‘or doeen’t move smoothly in the bore, replace

the carburettor.

27 Chack the jat neadia for straightness by
rofing it on a flat surface (such as a piece of
glass). Replace it if it's bent or if the tip Is
wom.

28 Check the tip of the fusl inlet valve needie.
If it has grooves or scratches in it, it must be
replaced. Push in on the rod in the other end
of the neadle. then release it - if it dossnt
spring back, replace the valve needle.
Inspact the filter scréen on the needle valve
seat and replace it i it's tom or can't be
cleaned.

20 Chack tha O-ring on the fioat chamber.
Replace it if it's
30 Operate the throffie :haﬁ fo make sure
the throttle butterfly valve opens and closes
. It it doesn't, replace the carburettor.
31 Check the floats for damage. This will
usually be apparent by the presence of fual
inside one of the floats. If the floats are
damaged, thoy must be replaced.
Reassembly
Caution: When installing the jes, be
careful not to overtighten them - they're
made of soft material and can strip or
shear easily.
Note: When reassembling the carburetfors be
sure 1o use new O-rings and
32 Install the choke plunger in ts bors,
followed by its spring and cap. Tighten the

cap secunaly.

33 Install the pilot screw (if removed) along
with its spring, washer and O-ring. turning it in
until it seats lightly. Now, tum the screw out
the number of turns that was previously

recorded fjor the number listed in this
Chapter's Specifications if installing a new
screw). On US models install a new metal plug
in the hole over the screw. Apply a little
bonding agent around the circumierence of
the plug after it has been seated.

34 The remainder of assembly s the reverse
of the disassembly steps, with the following
additions:

) Fofor toiSeetion 9 and check the fioat

haight.

b} install the diaphragm and piston in the
cavburettor body. Be sure the profrusion
on the edge of the diaphragm fits into its
groove all the way around and the tab on
the diaphragm fits into the notch in the

carburetior body.

1 The carburettors do not need to be
separated for normal overhaul. i you need to
séparate them (1o replace a carburettor
body, for example), refer 1o the following
procedure.

2 Remave the choke operating shatt and any
associated mounting brackets (see Section 7,
Step 1B); there is no need 1o unscrew
the choke plungers from the carburettor
bodees.

Carburettors -
separation and joining

3 Remove the bracket screws that hold the
carburattors together. You may need an
i driver.

impact .
4 Note how the synchronising screws and

the synchroniser screw springs. They should
stay with the adjusting screws, but if they
don't, find them and install them as shown in
the iussrations so thay aren't lost.

5 Assembly Is the reverse of the
procedure. Use non-permanent
locking agent on the bracket screws.

thread
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9.4 A gauge like this or a clear tube and
ruler can bo used to measure fuel level

Carburettors - float height :
mmm:qmm':‘w .
Float height adjustment

1 To check the float height, hold the
carburettors upside down (with their float
chambers removed). then tilt them back until
the float tang contacts the neadle valve but
the small rod in the end of the needle valve
isn't compressed. Work on one carburettor at
a timae, than go on 10 check the others.

2 Measure the distance from the carburettor
body (without the float chamber gasket) to the
top of the fioal and compare your
measurement to the float height listed in this
Chapter's Specifications. if it isn't as
specified, carefully bend the tang thm
conacts the neodle valve up or down urtil the
float height is comect.

Fuel level adjustment

Wamning: Gasoline {petrof) is
axtromely flammabile, so take

wxtra when you

precautions
work on any part of the fusl

10.5a Pull the accelerator cable back and
out of the siot in the retainer jarrowed)

10.2 Remaove the screws (amowed) and
separate the halves of the throtte pulley
housing

waar latex gloves when there's a
possibility of being exposed to fuel, and, if
you spill any fuel on your skin, rinse it off
imimediately with

type fire (flammabie liquids) on hand.

3 This procedure is done with the
carburettors installed on the motorcycle,
Place the bike on its # equipped)

Thiis distance is the fuel level - write it dows
on & plece of paper, Screw in the drain screw
then move on 1o the next carburettor and
check it the same way.

T Compare your fued level readings to th
value Ested in this Chapter's Specifications. |
the fuel level in any carburetior is not comect
remove the float chamber and bend the floa
tang up or down s necessary, then rechech
the fusl level,

10 Throttle cable and grip —
removal, installation and

adjustment

Removal

1 Remove the fuel tank (see Section 2).

2 Loosen the accelerator cable (see Thotte
operation/grip  freeplay = check ang
‘adjustment in Chapter 1).

3 Remove the screws from the throttle pulley
housing and separate the halves of the
hausing {see il .

4 Detach the accelérator and decelerator
cables from the throttie grip pulley.

8 Detach the other ends of the cables from
the bracket and throttle pulley at the

or suppart it secursly upright. Place a foor
jack under the engine and raise it just encugh
80 the carburettors are horizontal.

4 Attach Yamaha sarvice tool no. YM-01312
(US) or BOB30-01312 (UK) 1o the drain fitting
on the bottom of one of the carburettor float
ehambers {afl four will ba checked), This is a
clear plastic tube graduated in milimetres (see
illustration). An altermative is 1o use a length of
claar plastic tubing and an accurate ruler, Hold
the graduatesd tuibe (or the free end of the clear
plastic tube) against the carburetior body.

§ With the engine off, unscrew the drain
screw at the bottom of the float chamber a
couple of tums = fuel will flow into the tube.
Wait for the fuel level to stabilise, then note
how far the fuel level is below the ling where

(see
& Remove the cables, noting how they're
routed.
7 To remove the throttle grip, unscrew the
grip end weight (see Chapter 5) and take the
throttie grip off the handiebar.
Installation
B I the grp was removed, clean the
handlebar and apply a light coat of multi-
purpose grease. Push the grip onto the
handiebar, install the grip end weight and
tighten it to the torque listed in the Chapter 5

Specifications.

9 Route the cables into place. Make sure they
can't interlers with any other components and
aren't kinked or bent

10 Lubricate the ends of ‘the cables with

the float chamber joins th body.
6 Measure the distance between the mark on
the float chamber and the top of the fuel level
in the tube or gauge (see ilustration 9.4).

1050 Loosen the nut and detach the
decelerator cable

pose grease and connect them to
the H\tonle pulleys at the carburetions and at
the throttle grip. Assambila the throttle pulley
housing and tighten the screws secunsly.

10.5¢ Rotate the cables to align them with
the slots in the pulley, then slip the cable
ends out
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and separate the exhaust system
components.
lmﬂummlhmdmmm with
the

following
4) Usa new copper gaskets at tha cylinder
head.

) Apply & thin coat of anti-seize compound
fo the studs and nuts befors installation.
¢} Tighten all fasteners fo the forque seflings

listed in this Chapter's Specifications.

14 Fuel pump -
removal and installation §

Vacuum pump (all US models,
1992-95 UK modeils)

MNote: On LK modeis if starting probiems are
exparianced due o fuel evaporation from the
carburettor float  chambers  after the
motorcycle has been left standing for a
number of days, it is possible fo fit the electric
fusl pump fited to 1996-on models; refer to &
Yamaha dealor for details.

1 The fuel pump is operated by vacuum
transmitted

insufficient fusl delivery can't be traced to
other causes, such as a clogged filter, ines or
carburgttos , low float bevel, or lack
of fusd in the tank, the pump may be at fault.

iustration). Remove its mounting nuts from
the underside of the pump bracket and lift it
cut. Note: You may find it sasier fo unbolf the
bracked from the frame and it it up for accass

o the mounting nuts.
4 Installation is tho reverse of the remaval

Electric pump [1996-on UK
models)
Testing
& Thae fuel pump circuit consists of the purnp,
the pump relay (housed in the relay unit), the
igniter, the engine kill switch, the ignition
switch, fuses, battery and associated wiring.
& With the enging kil switch in the RUN
jposition, the fuel pump should start and run for
about five seconds after the ignition is switched
O8It should shat off once the carburettor float
chambers are full, then run again once the
‘angine is started. If the pump does not operate,
first check that the main or ignition circut fuse
i not blown, and makn sure that the battery is
tully charged. H the fuses and battery are in
jgood order, check the fuel pump circuit in a
logical order a8 described below: be
1o remove bodywork to access some of the
connectors.

of wirg
TTo check the ignition switch, first
disconnect the battery negative lead, then

trace the wiring from the ignition switch to its
block connector. Separate the connector and
using a continuity tester or chmmater, chack
for continuity betwean the red wire terminal
and brown/blue wire terminal on the switch
side of the connector with switch key rotated

disconnect its connector and move the relay
unit to the bench for testing of the fusl pump
ralay. Using jumper wires connect the positive
torminal of & 12 volt battery to the red/black
wire terminal and the battery negative
terminal 1o the blue/red wire terminal |u.

to the ON position. If y i indicated
the switch is good, whereas no continuity
{infinite resistance) indicates an open-circuit
inside the switch. Join the connector halves.
8 To check the engine kill switch, trace the
wiring from the right handlebar switch and
disconnect the block connector. Separate the
connactor and using a continuity tester or
ohmmeter, check for continuity between the
reck'wire and red/black wire terminals on the
switch side of the connector with the kill switch
in the AUN position, If continuity is indicated
the switch is good, whereas no continuity
{infinite resistance) indicates an open-circuit
inside the switch. Join the connector halves.

9 Locate the relay assembly (see Chapter &),

!

14.10 Fuel pump operation test

1 BiL {blackibive) wire terminal
2 B {black) wire terminl

Now connect an
continuity tester between the red/black Mrs
terminal and blueblack wire terminal.
Continuity should be shown. No continuity

operation by disconnecting 18 cutput hose
{the hose between the and carburettor)
and directing the hose end info a container
suitable for the storage of fuel; note that on
earty models thena ks a small fitter fitted a1 the
hosa joint with the carburstior. Trace the 2-pin
wire connection from the fuel pump and
disconnect it. Using jumper wires and a 12

pumg side of the connector and the battery
nogative terminal 1o the black wire terminal on
the pump side of the connector (see
mustration). If the fusl pump is good it will be
heard 1o operate and fusl will flow out of the
hose. M the pump does not operate as
described, it is faulty and must be renewed.
11 It all the above components function

breakage
components in the fuel pump circuit; check
each wire and connector block for continuity
before condemning the igniter.
12 When testing is complate, reconnect the
battery negative lead.

Removal and installation

13 Remove the fuel tank (see Section 2).
Detach the fuel ine from the carburettors or
pump; note that on early models there is a
small filter fitted at the hose joint with the
carburetior,
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Il [Disconnect the pumg's wiring

14 Trace the wiring from the fusl pumg to the
2-pin and it (see

14.15 Pump outiet (B) and inlet (4) line
connections

18 Installation is a reverse of the removal

llustration).

15 Take note of the fuel inlet line (from the
tank and filter) and outlet line (lo the
carburatiors) locations on tha front of the fuasl
pumg 5o that the ines can be returned 1o their
correct locations on  installation  (see
illustration). Place a rag under the fusl line
connections and squeaze the clamp ears
together to aliow the clamp to be drawn away
#r0em the union - the fuel inlet line can be et in
place and the pump removed with the fuel
Wlmmamwmmmmo\n
of its rubber

ake sure that you connect the
fuol hoses the comect way around and check
that there are no fuel leaks.

15 Carburettor heater system -
testing

1992-95 models

1 The carbursttors are warmed by oil from the
engine lubrication system passing through
passages in the float chambers. Carburetior

CEuBO A QN

temperature is sensed by a thermoswitch
no. 4 carburettor which in turm controls t

solenoid valve.
21t the carburettor heater system

begin by checking for battery voltage at t
thermoswitch red/black wire with the ignitic
ON. If there is no voltage at this point, refer
he wiring diagram at the end of this many
and check back through the circuit to trac
the supply fault.

4 Disconnect the wirng from i
thermoswitch on no. 4 carburetior an
unscrew the switch (see illustration 7.1a
The thermoswiich is tested by

‘water and checking for continuity at specif
temperatures. You will need a vessel 1o hol

to the Ihumowlben ‘wires and immersa it
sensing portion of the switch in th
watter. Place the thermometer in the water s
that itz bulb is close to the switch and m
touching the sides of the vessel (se

§ Continuity should be shown with the wat
cold. Gently heat the water and note th

rature at which the meter indicates n
continuity (switch opens); this should b
between 30 and 35°C. After this point tum o
tha heat source and as the water cools nat
the temperature at which the meter indicate
continuity (switch closes); this should b
argund 23°C. If the thermoswitch does nc

instal muam\n washer and tighten th
thermoswitch to

the specified torque setting,
7 The solencid is held in its bracket by tw
screws, Disconnect the solencid black/whit
wire al the connector and remave the tw

mounting flange to measure the solanck
resistance; this should be 11 to 15 ohm
at 20°C (see illustration). If the chmmate
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15.11a Diode location

shows &n open cirtult (very high resistance)
the solenocid should be renewed.

1996-on models

B The carburettor heater system consists of
the heater relay, thermoswitch and the
carburettor heater unit on sach carburettor.
The circult Is powered by the battery through
the main fuse, igrition main switch and sigral
tuse, The heaters are energised by a
thermoswitch  which closes when the
temperature drops below a given level. The
circuit is further controlled by a relay; when
the heaters are operational this relay turms the
heaters OFF if the transmission is in neutral,

15128 Disconnect the hester reley from

thus  p o the from
overheating when the machine is stationary.
For this reason it is impartant not 10 allow the
engine to kile with the cluteh lever pulled in
and the transmission in gear.
8 ¥ the carburettor heaters do not come on,
first check that the battery is fully charged and
that the main fuse and signal fuse are OK.
With the ignition ON, use a voltmeter set on
1 - 20 de volts scale to check for battery
voltage Detween each brown wire of the
hoater rolay and the frame, then turmn the
Ignition OFF. If no voltage is shown, check the
wiring between the relay and battery for

continuity.
10 Check the neutral switch by tracing its
light blue wire up to the connector.
Disconnect it and connect an ar

" ke wiing

diode does nat function comectly it must be

renewed.
12 To test the heater relay, remove the right
side cover (see Chapter 7), disconnect the
relay’s wiring and remaove it from the bike (ses
iustration). Using a 12 volt battery and two
jumper wires and an chmmeter or continuity
tester, connect up the st equipment as
shown (see Hlustration). If no continuity is
indicated, the relay is functioning commectly.
13 The thermoswitch is tested by immersing
it in water and checking for continuity at
ic temperatures. You will need a vessel

to hold the water, a heat source, a

continuity tester between the disconnected
wire on the switch side and the frame. With
the gearbox in neutral continuity should be
shown. if no continuity is indicated test the
meutral switch further as described in Chap-
ter 8.

11 The neutral switch diode should only
allow current 1o flow in one direction. Locate
the diode near the right frame top rail under
the fuel tank, under the large plastic sleeve.
Remove the insulation tape from its connector
{see Hiustration). Linglug the diode from the
connector  (see illustration). Using an
ohmmater or continuity tester, connect its
probes across the two terminals of the diode
{see llustration), Continuity should only be
shown In one direction, with no

and an Remove the
thermoswiteh  from  its mounting and

15.13a Disconnect the thermoswitch from
its tab

L

16.12b Heater relay terminal identification
and internal circuitry
Br Brown B/Y Blackiyeliow Lg Light green

disconnect
Connect

its wires [see illustration).
the ohmmeter probes to the

wires and itch in
the water. Place the thermometer in the water
$0 that its bulb is close to the switch and not
touching the sides of the vessel [see

14 Continuity should be shown with the
‘water cold. Gently heat the water and note the
temperature at which the meter indicates no
continuity (switch opens); this should be 23 =
3°C. After this point tum off the heat source
and as the water cools nate the temporature
at which the meter indicates continuity (switch
closes); this should be 12 = 4°C. If the
tharmaswitch not function as

it must be renewed.

15 Finally, check the individual carburattor

shown when the probes are reversed. i the

s wires.
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Chapter 4
Ignition system
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42 |gnition system

1 If the ignition system is the suspected
cause of poor engine or failure to
start, a number of checks can be made to
isclate the problem.

2 Make sure the engine kill switch is in the

Engine will not start

214 A

severe injury!
AIIMMw:ummTDlluuinqunclw
should bo.
swnmmwmamm
Chock the cap resistance with an chmmeter
mdom\pamlllomnrnlmm.dmmn
ions. If the resistance is
mmmkwnammwm
cheack on the remaining plug caps.
8 Make sure all electrical connectors are
clean and tight. Check all wires for shorts,
‘opens and correct installation.
7 Check the battery voltage with a volimeter
(see Chapter 8). If the voltage is less than
12-volts, the battery.

8 Check the ignition fuse and the fuse
connections. If the fuse is blown, replace it
with a new one; if the connections are loose or
comoded, chean or repair them.

8 Refer to Chapler B and check the ignition
switch, engine kill switch, neutral switch,
chach switch and sidestand switch.

10 Rafer 1o Saction 3 and check the ignition
codl peimary and secondary resistance.

11 Reder to Section 4 and check the pick-up

cod resistance.
12 i the preceding checks produce positive

hMM|Mdm.w

wires that is 1o the other coil. If thi
spark will not jumg the gap during either est
or if it Is weak (orange coloured), refer te
Steps & through 11 of this Section an
perform the companent checks described,

3

i m#!m

alligator clip, two nails,
af wire

results but there is still no spark at the plug,
remove the igniter and have it checked by a
Yamaha dealer service department or other
repair shop equipped with the special tester
required.

Engine starts but misfires

13 If the engine starts but misfires, make the
following checks before deciding that the

e i at fault.

14 The ignition system must be able o
produce a spark across a six milimetre
{1/4-inch) gap (minimum]. A simple testing
fixture (see Hlustration) can be constructed
‘o make sure the minimum spark gap can be
Jumped. Make sure th ficture slectrodes are
positioned alx milkmetres apart.

15 Connect one of the spark plug wires to
the test fixtwre electrode, then
attach the fixture's alligator clip to a good

engine ground (sarth).

16 Crank the engine over (it will probably
start and run on the remaining cylinders) and
sea if well-defined, blue sparks occur
Batweon the test fixure electrodes. If the
minimum spark gap test is positive, the
ignition coil for that cylinder (and its
companion cylinder) is functioning property.
Repeat the check on one of the spark plug

ipped with the speck
for this chack.

measured with an ohmmater. f the coils ar
undamaged, and if the resistances are a
spacified, they are probably capatle of propt
ofpration.

3 To check the coils for physical damage

ruecn-ptm?mm Unplug the primar
cireuit electrical connectors from the colll
and remove the spark plug wires from th
plugs that are connected to the coll bein
checked. Mark the locations of all wire

bedore disconnecting them.

4 To check the coil primary resistance, fin

place the chmmeter selector switch in th

ohms (1) x 1 position, then attach on

‘ohmmeter lead to ane of the primary tenmina

and the other chmmeter lead to the ot
Hlustration). Compar

34 To test the coil primary

leads botween the primary

terminals in the coll connector

3.5 To test the coll secondary resistance,
batween the spark phug wires

connect the ohmmets
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4+4 Ignition system

5.3 The Igniter is mounted under the seat

Removal and installation

2 Remova the seat.

3 Unplug the electrical connector. Remave
tha mounting screws and take the igniter out
(see Wlustration).

4 Installation is the reverse of the removal
stops,

um-onu(mwm}

1 Tha throttle position sensor is located on
the side of the no. 1 carburettor and is keyed
to the end of the throttle operating shaft. The
SONSOr ovides the igniter unit with
information relating to throtthe opening and
the igniter is thus able to set the ignition
timing accordingly to produce the best
running conditions and cleaner exhaust
emissions. Not surprisingly it is essential that
the throttie position sensor should be set up
correctly. Do not tamper with the sensor's
pasition unless it has been disturbed during
carburettior overhaul or poor funning
problems have been experienced.

TPS set-up and adjustment

Note: Before camying out TPS adjustment
ensure that the angine idle speed is comect.

2 To wet up to the theotthe position sensor it is
first necessary to switch the igniter unit to
TPS set up made. To do this, tum the ignition
ON, then disconnect its wiring connector and
connect it again (see illustration). If the
tachometer reads 5000 rpm the TPS setting i
comect and no adjustment is necessary, If the
tachometer reads either 10,000 rpm or 1000
rpm the TPS shoukd be adjusted as described
below. Tum the ignition OFF.

3 Remove the carburettors from their intake
stubs {see Chapter 3); there is no need to
disconnect the cables, just position the
carburetiors so that access is posaible 10 the
two TPS scrows. Make sure the TPS wire
connector is still connected.

4 Loosen the two scrows which retain the
TPS and tum the ignition ON (see
Mustration). The angle of the TPS can be
read off the tachometer. Rotate the TPS body
50 that the tachometer reads 5000 rpm and
secure the screws to refain this position.
‘Yamaha advise that if the tachometer reads
10,000 rpem the TPS angle is 100 wide and if it
reads 1,000 rpm the angle is too namow.

5 Following  adjustment,  install
carburettors and start the engine, or tum
ignition main switch off, then on; this
restore the igniter's TPS function to non
mode.

TPS resistance test

6 If the TPS is suspected of failure, it car
tested as follows. Disconnect the 1
connector (see iilustration 8.2) and make
following tests on the TPS side of
CONNBCor.

7 Using an chmmater set to the K oh
scale, connect its probes 1o the blue v
terminal and the black/blue wire termina
resistance of 3.5 to 6.5 K ohms should
shown.

8 Leave one probe connected fto
black/blue wire terminal and move the of
probe to the yellow wire terminal. W
rotating the theottie grip slowly from close
tully open a resistance of 0 1o 5 = 1.5 K of
should b shown.

9 If the TPS doesn't produce the specit
resistance readings it should be renew
alihough it is recommended that your find
are confirmed by a Yamaha dealer bef
purchasing a new TPS unit.
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52 Frame, suspension and final drive

Steering head bearing ring nut .. .
Rear shock absorber bolts and nuts .
Drive chain front sprocket mt
Drive chain rear sprocket nuts
Engine sprocket cover bolts .

23 N (17 fi-1bs)
30 Nm (22 fi-1bs)

23 Nm (17 fi-lbs)
38 Nem (27 fi-Ibs)
23 Nm (17 fi-lbs)
26 N (19 fi-Ibs)
110 Nm (B0 fi-Ibs)
See

64 Nim (46 fi-Ibs)
&1 N (66 A-los)
110 Nm (80 fi-lbs)
60 Nm (43 fi-ibs)
10 Nm {86 in-Ibs)

Wﬂmmmmlocmagwmmvm

All motorcycles covered in this manual use
a double cradle frame. The frame is a one-

of the damage. Welding should be parformed
by an expert in the flekd.

3 Remember that a frame which is out of
alignment will cause handling problems. If
misalignment is suspected as the result of an
accident, it will be necessary to strip the
maching cnrnplubo(v 50 the frame can be

plece unit of d o
tubing.

The front forks are of the conventional col
spring, hydraulically-damped telescopic type.

The rear suspension consists of a steel
oval-section swingarm supported by a coil
spring/ehock absorber unit, Rear spring
preload is adjustable.

The final drive uses an endiess chain fwhich
means it doesn't have a master link). A rubber
damper (often called a ‘cush drive’) is installed
botweon the rear wheel coupling and the
whael

2 Frame - inspection and repair

1 The frame shouldn't require attention
unless accident damage has occumed. In
most cases, frame replacement is the only
satisfactory remedy for such damage. A few
frame specialists have the jigs and other
for the
frame to the required standard of accuracy,
but even then there is no simple way of
assessing to what extent the frame may have
been over stressed.
2 After the machine has accumulated a lot of
miles, the frame shoukd be examined closely
for signs of cracking or spitting at the welded
joints. Corrosion can also cause weakness at
these joints. Loose engine mount bolts can
cause ovaling or fracturing of the mounting
tabs. Minor damage can often be repaired by
welding, depending on the extent and nature

3 Side and centrestand -
§

1 The centrestand (where fitted) pivols on two
bolts attached to the frame. Periodically,
remove the pivol bolts and grease them
thoroughly to avoid excessive wear.

2 Make sure the return spring is in good
condition. A broken or weak spring is an
obvious safety hazard,

3 The sidestand is attached to a bracket on
the frame (see Mlustration), A pair of
anchored to the bracket ensures that the
stand is held in the retracted or extended
position.

3.3 The sidestand is attachod to a bracket
on the frame

A Pivot
B Springs

C Sidestand
switch

4 Make sure the pivot bolt is tight an:
springs are in good condition and not
strefched. An accident is aimost cera
occur if the stand extends while the ma:
Is in motion.

4 Handlebars -
removal and installation

1 The napulcbar is a one-piece unit he

place by light caps.

2 If tha handisbar must be removec
access to other components, such as
forks or the steering head, it's not nece:
to disconnect the cables, wines of brake |
but it's a good idea to support the asse
with a piece of wire or rope, o &
unnecessary strain on the cables, wires
the brake hose.

the handlebar is

to Do rem

complately, refer to Chapter 6 for the m
eylindar removal procedures, Chapter
the theottle grip removal procedure
Chapter & for the switch removal proced
it's nocessary to remove the grips, uns
the grip end weights with an Allen wr
(see iustration).
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56 Frame, suspension and final drive

7.5a Lift off the lockwasher . . .

place with the same tools used to drive in
guide bushing. It you don't have access
these, it is recommended that you take
assembly to a Yamaha dealer sery

or other pair shoy
have the seal driven in. If you are very care
the seal can be driven in with & hammer an
drift punch. Work around the circumierenc
the seal, tapping gently on the ouler edge
the seal until it's seated, Ba careful - if y
distort the seal, you'll have to disassemble
fork again and end up taking it to a deg

anywayl

19 Install the retaining ring, making sure
fing is completely seated in its groove.

20 Install the dust saal, making sure it sa
completaly.

21 On 1992-84 modeds, install the dr
scrow and a new gasket, if it was remaved.
22 Add the recommended type and amo
of fork oll (sea Chapier 1).

23 Install the fork spring, with the clos
wound colls at the top.

24 Install the spring seat on top of the spri
followed by the spacer.

25 Extend the fork tube and install the f
cap balt tightening whilst compressing |
spring: it will be tightenad to the specif
torque after the fork ks installed.

28 Install the fork by following the proced
outiined in Section 5. If you won't be install
the fork right away, store it in an uprk
position

27 Tighten the fork cap bolt to the torg
listed in this Chapter's Specifications.

7 head -
Steering bearings i

Removal

1 If the steering head bearing check a
adjustment (ses Chapter 1) does not reme
excessive play or roughness in the steer
head bearings, the entire front end must
a@isassembled and the bearings and rac
replaced with new ones.

2 Remove the handiebars (see Section 4),
front wheal (ses Chapler £) and the front fo
(se0 Section 5). On XJE00N models, deta
the headlamp bracket from the upper tri
clamg.

3 Unboit the brake hose retainer from t
kowar triple clamp (see illustration 7.4a
7.4b in Chapter 6).

4 Remove the steering stem nut (with was!
= later UK models). then bt off the upper tr
clamp {somatimes called the fork bridge, yo
or crown) (see lustrations).

& Removo the lockwasher, upper ring nut a
rubber washer from the stesring stem (s
Mlustrations). Lise an adjustable spanner {s
ilustration 19.7 in Chapter 1) or the Yama
service tool, which has a square hole in t
handie for measuring torque.
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750 ... unscrew the upper ring nut, lift off
the rubber washer and unscrew the lower

ring nut (arrowed)
8 Remove the lower ring nut (see
illustration 7.58).

T Remove the bearing cover, upper bearing
inner race and the upper bearing (see
illustrations).

8 Lower the steering stem out of the stearing
head, then remove the rubber washer, lower
tearing and dust seal (see Bustration). If the
steoring stem is stuck, gently tap on the top
ond with a plastic mallet or a hammar and

block,

Inspection

@ Clean all the parts with solvent and dry
them thoroughly, using compressed air, i
available. Wipe the old grease out of the
bearing outer races in the frame.

10 Examine the cuter races in the steering
head for cracks, dents, and pits. If even the
slightest amount of wear or damage is
avident, the races should be replaced with

11 To remove the bearing outer races from
the steering head, drive them out with a

and punch (see illu . A shide-
hamimer with the proper internak-jaw pulker will
also work.

7.7a Lift off the bearing cover . . .

12 When installing the cuter races, tap them
gently into place with a hammer and punch or
a large socket. Do not strike the race surtace
of the race will ba damaged.

13 Check the bearings for wear. Look for
cracks, dents, and pits in the bearing balls
and their cage. Also check for locse balls or
for any that may have fallen out of the cage.
Replace any defective parts with now ones. If
a new bearing is required, replace both
bearings and their races as a set.

14 Check the dust seal under the lower
bearing and replace it with a new one if
r .
15 Don't remave the lower bearing inner race
unless it must be replaced. To remove the
inner race, tap between the race and stesring
sterm with a chisel (see illustration).

16 Inspect the steering stem/lower triple
clamp for cracks and other damage. Do not
attempt 1o repair any steering components.
Replace them with new parts if defects are
found.

Installation
17 Pack the lower bearing with medium
weight Ethium-based grease and install it on

little effort.

Since the outer races are installed with an interference fit in the frame,
Installation will be easier if the new races are left
This will cause them to contract and slip into place In the frame with very

in a freezer.

7.8 Carelfully lower the steering stem out
of the steering head and remove the
rubber washer, lower bearing and dust

seal

7.11 Drive the lower bearing outer race
out from above; drive the upper bearing
outer race cut from below

7.7b ... the upper bearing inner race and
the bearing

its inner race on the steering stem. Note: A
small hand-oparated grease gun will make this
Jjob sasier. Coat the top and bottom outer
races with grease also.

18 Ship the steering stem/ower triple clamp
into the steering head.

19 Pack the upper baearing with grease and
install it in its outer race in the top of the
steering head.

20 Install the inner race in the upper bearing,
then install the bearing cover and lower fifg
nut {make sure the tapered side of the ring nut
faces cown). Refer to Chapter 1 and adjust
the bearings then install the rubber washer,
upper fing nut and lockwasher,

21 Install the upper triple clamp and steerng
stem nut (with washer, where applicable) and
tighten the nut to the specified torque setting.
The remainder of installation is the reverse of the
removal steps in Steps 2 and 3 of this Section.

8 mmm
remaoval, inspection and
installation

Removal

1 Set the bike on its centrestand {if equipped)
or support it securety upright,

2 Remove the seat (see Chapter 7) and the
fusel tank (see Chapter 3).

L

7.15 Tap a chisel between the lower
bearing inner race and the lower triple
clamp to remove the race
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5¢10 Frame, suspension and final drive

Remaoval

1 Disconnoct the shift pedal arm from its

shaft on the engine (soe Chapler 2, Sec-

tion 21).

2 Remove the bolts securing the engine

sprocket cover to the engine case. Take the

sprocket cover off (see lustrations).

3 Remove the rear wheel (ses Chapler ).

4 Lift the chain off the engine sprocket.

8 Detach the swingarm from the frame by

following the first few Staps of Section 11. Pull

the swingarm back far enough to allow the

chain to slip between the frame and the front

of the swingarm.

Cleaning

@ Soak the chain in kerosene (paraffin) for

approximately five o six minutes.

Caution: Don't use gasoline (petrol,

solvent or other cleaning fluids. Don't use
high-pressure water. Remove the chain,

wipe it off, then blow dry it with

compressed air immediately. The entire

process shouldn't take longer than ten

mlmlu if it does, the O-rings in the

chain rollers could be

Installati

7 Installation is the reverse of the removal

procadure. Tighten the suspension fastenars

and the engine sprocket cover bols 1o the

torque values listed in this Chapter's

Specifications. Tighten the rear axie nut to the

torque listed in the Chapter 6 Specifications

and secure it with a new cotter pin.

8 Lubricate the chain following the procedurs

describad in Chapter 1.

Riveted link type chain

Remaoval

Hﬂ l'he rivated (soft) link can ba idantified

tification markings on the side plale

ano‘ usuawy slightly different colour. Also the

staked ends of the link's two pins look as if

they have been deeply centre-punched,

instead of peened over as with all ather pins.

® Locate the joining fink in a suitable position

to work on by rotating the back wheel;

midway batwean the sprockets is ideal.

12.2b ... and take off the engine sprocket
cover and bolt spacer

10 Slacken the drive chain as described in

Chapter 1.

11 Spiit the chain al the joining fink using an

approved chain breaker tool intended for

motorcyche usa. There are a number of types
available for motorcycle use and it is
important to follow carefully the instructions
supplied with the tool - see Tools and

Tips in the Reference section for &
typical example. Remove the chain from the
bike, noting its routing through the swingarm.

Cleaning

12 See Step 6.

Installation
Waming: NEVER Install a drive
chain which uses a clip-type
master (spitt) link. If you do not

hhave access to & chain riveting
food, have the chain fitted by a Yamaha
dealer,

13 Remove the engine sprocket cover as
described in S1eps 1and 2

14 Thread the chain into position, making
sure that it takes the commect route around the
swingarm and sprockets and leave the two
ands in a convensent place 1o work on. Obitain
a new 8oft link - never attempt 10 reuse an ckd
linik.

15 Inatall the new soft link complete with an
O-ring on each of its pins through the chain
ends from the inside of the chain. install an
O-ring over the pin ends and fit the side plate
with its identification marks facing out; use the
chain tool to press the side plate inMo position.
16 Stake the néw link pins using the chain
riveting tool, following carefully the
instructions of both the chain manufacturer
and the teal manufacturer. Refer to Tools and
Workshop Tips in the Reference section for
chain riveting details using a typical
commercially available tocl.

17 After riveting, check the soft link pin ands
for any signs of cracking. If there is any
evidence of cracking, the soft link, O-rings
and side plate must be removed and the
procedurs Tepented with & new soh fink,

18 Install the sprocket cover in a reverse of
the removal procedure.

12.2¢ Note the locations of the dowels

replace the seals (8) if they're wom - the

are inner and outer seals, with a space:
batween them

13 Sprockets -
check and replacement

1 Set the bike on its centrestand (if equippe
or support it securely upright with the re
wheel off the ground

2 Whenevor the drive chain is inspected, ©
sprockets should be inspected also. if you s
renewing the chain, repiace the sprockets

woll, Likpwise, if the sprockets are in need

replacement, install a new chain also,

3 Aemove the engine sprockel cover (s
Chapier 2, Section 21).

4 Check the wear pattern on the sprocke
(see Chapler 1). Iif the sprocket teeth are wo
axcessively, replace the chain and sprocket!
& To remave the rear sprocket, remove t
rear wheal {se0 Chapter €). Linscrew the se
locking nuts holding the sprocket to the whe
coupling and lift it off. Check the condition

the rubber damper under the rear whe
coupling (see Section 14).

8 Ta remave the engine spracket, shift t
transmission into gear and have an assista
hold the brake on. Bend back the lockwash
and remove the sprocket nut  (Be
Mustrations).

sprocket
on installation . . .
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Chapter 6
Brakes, wheels and tyres

Contents

Brake calipers - removal, overhaul and installation .

Brake check

mrﬁqn Impocnnn remaval and instaliation
fhid lavel chock

Degrees of difficulty

Easy,sutablefor 0. | Fairly easy, sutable 7. | Fairly cifficult, 7, | Difficult, sutablefor 3 | Veery difficult,
novice with iitle 55| forbegnerwith 2 | sutablefor oY Atable for expert DIY
Epanence % SOMNE Epanence DAY mechanic %lm § or professional
Specifications

DOT 4 for as directed on resenvolr cap)
] 1

6.0 mm {0.24 inch)
5.0 mm (0.20 inch)
Rafor to marks stamped into the disc

Standard - 1962-87 UK models, al US models . .
Standard - 1998-on UK models
Minimum

5.0 mm (0.20 inch)

Minimum . . .. Refer to marks stamped into the disc
Dhsc runout kit
1992-97 UK models, all US models . 0.25 mm (0.010 Inch)
1968-on UK modeds . . 0.15 mm (0,006 inch)
mlmdt,ﬂl
Whesl runout limit - 1992-85 UK modeds, 1992-96 US modets
i 2.0 mm (0.08 inch)
2.0 mm (0,08 inch)

110/80-17 57TH
130/70-18 63H

pn here),




6+2 Brakes, wheels and tyres

Torque settings
Calipor bracket mounting bolts

1882 to 1997 UK models, all US models . . .

1888-on UK models . ... .
Front caliper bracket Allen Dcﬂ
Rear caliper pad mmnmq bolts .
Front axle .

Front axte pinch bols .
Braka disc mounting Dd'!s
WUnion (banjo fitting) bolts ... ...
Master cylinder mounting bots

Front .

Fear .
Rear axle nut
Torque link boits and nuts

1992-95 UK models, 1992-06 LIS models

1996-0n UK models, 1997-on LS models . .

1 General information

ANl models coverad by this manual use a
single {dual on 1998-on UK modals), pin-slider
front caliper with dual pistons and a single,
fixed-mount rear caliper with opposed dual
pistons.

Al models are equipped with cast
aluminium wheels, which require very little
maintenance and allow tubaless tyres to be
used.

reflector from the mount . . .

2.1b ... and unbolt the brake hose
bracket from the fork isingle disc
modals . . .

35 Mem (25 f-lbs)
40 Nm (30 fi-Ibs)
23 Nm (17 fi-Ibs)
10 Nm (85 in-lbs)
50 Nm (43 R-lbs)
20 Nen (168 in-lbs)
20 N (168 in-Ibs)
30 Nm (22 fi-lbs)

9 Nm (78 in-lbs)
23 Nen (17 ft-lbs)
105 Nm (75 ft-ibs)

30 N (22 fi-Ibs)
23 N (17 ft-Ibs)

Caution: Disc brake components rarely
require disassembly. Do not disassembile

and detach the refector, then unb
reflector mount and brake hose bracks

unless
It any hydrautic brake line connection in

civan brake fluld, brake system cleaner or
alcohol for cleaning. Use care when
working with brake fluid as it can injure
your eyes and it will damage painted
surfaces and plastic parts.

2 Brake pads - replacement

o
Front caliper
Warning: The dust created by the brake
system may contain asbestos, which is
harmiul to your bealth. Never blow it cut
with compressed air and don't inhale any
of it. An approved filtering mask should be
worm when working on the brakes.
1 Set the bike on its centrestand (f equipped)
of prop it securely upright. Remove the nut

21¢ ... and twin disc models)

2 Loosen the caliper retaining (Allen) b
ilustrations). Remave the caliper mc
bolts, slip the caliper off the disc and r
the retaning boit (see lustration).

3 Loosen the caliper bleed valve. At
length of hose 1o the valve and place 1
and in & container. This will alow brak
to escape when the pistons ane pushi
the caliper. Pry the pads apart 1o maki
for the now, thicker pads (see Hiustn
Push the pistons nto the caliper as

possible, using thumb pressure. If you
depress the pistons with thumb pressy.
using a G-clamp. If a piston sticks, n
the caliper and overhaul it as descril
Section 3. Tighten the bleed valve.

4 Swivel the mounting bracket clear

caliper  and remove the pads

illustratson]

& Inspect the condition of the pads. It t
wom 1o the limit fisted in the Chag
Specifications (if the wear groove in th
friction material is worn away), the pads
e replaced. They must also be repla

2.2a Lovsen the caliper retaining A
bolt while the caliper is still installed,
remove the callper maunting bolt

A Brake hose union bolt

8 Caliper bracket Alen boit

C  Bised valve

D Maunting boits fower bolt removed)
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G4 Brakes, wheels and tyres

27a Whm“m'dhmw\-m
i the roads) to prevent

A Apply Duckhams Copper 10 or equivalent to the shaded amas
B Apply Shin-Etsy G-40M or squivalant silicons grease fo the

shaded areas

thay've been contaminated with oil, grease or
brake fluid.

6 Check the condition of the brake discs (ses
Section 4). If they're in need of machining or
replacemant, follow the procedure in that
Section 1o remove them. W they're okay,
deglare them with sandpaper or emary cloth,
using & swirling motion.

T The following step is necessary on UK
models, and sise where salt is used
on the roads, to ensure that the pads move
freely in the calipers. Apply a thin film of
Duckhams Copper 10 or equivalent to the
Tollowing arsas before installing the pads (see
illustrations).

a) To the edges of the metal backing on the
brake pads.

b Fommrsrmm or boltig).
&) To the amsas of the caliper where the pads

b,
a) To the thread's of the caliper mounting
Daolts,

Caution: Dan't use too much Copper 10
and don't apply it to the pad pin retaining
the anti-rattie

the brake discs or the pad friction

surfaces.
Apply a thin film of Shin-Etsu G-40M or
equivalent silicone grease to the following:

8} Exposed areas of the caliper pistons

) The areas of the pad backing plates that

contact the

B Irvstall the pads in the caliper, making sure
the pad springs are installed comectly on the
caliper and mounting bracket (see
illustration 2.2b and the accompanying
liustration).

to the pad friction

Apply th
inside the caliper and to the exposed portion of the
caliper pistons.

A Duckhams Copper 10

8 Shin-Etsu G-40M or equivalent silicons grease

9 Slide the pads into the caliper, making sure
the rounded edges of the pads are toward the
rear of the matorcycle.

10 If you haven't already lubricated the
caliper as described in Step 7, apply a thin
coat of multi-purpose grease 1o the shafl of
unwoug.mbﬂ and fo the pad retaining

1 Too up the master cylinder
Daily (pre-ride) checks) and
diaphragen and cap.
12 Operate the brake lever saveral times to
bring the pads into contact with the disc
Check the operation of the brakes carafully
batore riding the motorcycle.
Rear caliper
Warning: The dust created by
the brake system may contain
asbestos, which is harmful to
your heaith. Never blow it out

reaarvoir (Sea
install the

28 Make sure the upper and lower
springs are installed on the caliper bracket

with air and don't inhale
of it. An approved filtering mask sho
wom when working on the brakes.
13 Set the bike on its centresta
equipped) or support it securely upright
14 Loosen the pad retaining bofts, bu
remove them yot (see illestrations).

15 Remove the cotter pin and nut frc
torque link bolt and pull out the bol
illustration 2.14a).

16 Remave the caliper mounting bolts |
the caliper off the disc.

17 Unscrew the pad retaining bolts ar

A Pad refaining D Brake hose
bolts bolt
B Toguelinkbolt  E  Blead valves

€ Mounting boits
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Brakes, wheels and tyres 6e7

4.3 Set up a dial gauge to contact the brake disc, then rotate the
wheel to check for runout

fluid and install them into the caliper bores.
Using your thumbs, push the pistons all the
way in, making sure they don't get cocked in
the bores.

Installation

12 Install the caliper, tightening the mounting
bolts to the torque listed in this Chapter's
Specifications.

13 Connect the brake hose to the caliper,
using new sealing washers on sach side of
the fitting. Tighten the banjo fitting balt o the
torque listed in this Chapter's Specifications.
14 Fill the master cylinder with the
recommended brake fluid (see Daily fore-rida)
ehecks) and bleed the system (see Section ).
Check for leaks.

15 Check the operation of the brakes
carefully before riding the motorcycle.

i §

Inspection

1 Set the bike on its contrestand § equipped)
or prop it securaly upright.

2 Visually inspect the surface of the desc(s) for
score marks and other damage. Light
scrafches are nonmal after use and won't
affect brake operation, but deep and
heavy score marks will reduce braking
efficiency and accelerate pad wear. If the
discs are badly grooved they must be
machined or replaced.

3 To check disc runout, mount a dial gauge 1o
the fork leg or the swingarm, with the plunger
touching the surface of the disc near the outer
edge (see illustration). Support the wheel
baing checked off the ground and siowly tum
the whael (f you're checking the front disc on
a model equipped with a centrestand. have an
assistant sit on the seat to ralse the front

4.6 Loosen the mounting bolts (arrowed) evenly to detach the
wheel

brake disc from the

wheel off the ground) and watch the gauge
neadle, comparing your reading with the limit
listed in this Chapter's Specifications. If the
runout ks greater than listed, check the hut
bearings for play (see Chapter 1). If the
bearings are worn, replace them and repeat
this check. If the disc runcut is still excessive,
it will have 10 be replaced.

4 The disc must not be machined or allowed
to wear down to a thickness less than the
minimum allowable thickness, stamped on the
disc itsalf. The thickness of the disc can be
checked with a micrometer. If the thickness of
the disc is less than the minimum allowabile, it
must be replaced,

Removal

5 Remove the wheel (see Section 12 for front
wheel removal or Section 13 for rear wheel
rumovall.

Caution: Don't lay the wheel down and
allow it to rest on the disc - the disc could
become

warped.
6 Mark the relationship of the disc to the
wheel, so it can be installed in the same
position. Remove the Allen bolts that retain
the disc 1o the wheel (see illustration).
Loosen the bolts a little at a time, in a
criss-cross pattern, to avoid distorting the

disc.

Caution: The bolts are secured with thread
locking agent and can be very difficult to
remove. Be careful not to round out the
bolt sockets.

T Take note of any paper shims that may be
presant where the disc mates to the wheel. Iif
there are any, mark their position and be sure
1o include them when installing the disc.
Installation

8 Position the disc on the wheel, aligning the
previously applied matchmarks (if you're
reinstalling the criginal disc). Make sure the
arrow (stamped on the disc) marking the
direction of rotation is pointing in the proper
direction,

9 Apply a non-hardening thread locking
compound 1o the threads of the boits. install
the bolts, tightening thern a ittle at a time, in &
criss-cross pattem, until the torque listed in
this Chapter's Specifications is reached.
Clean off all greass from the brake disc using
acetone or brake system cleanes.

10 Install the wheel.

11 Operate the brake lever or padal seversl
times to bring the pads into contact with the
disc. Check the operation of the brakes
carafully befora riding the motorcycle.

5 Front brake master cylinder %
= ] and
installation X

1 i the master cylinder Is leaking fluid, or if
the lever does not produce a firm feel when
the brake is applied. and bleeding the brakes
does not help, master cylinder overhaul is
. Before di the
master cylinder, read through the entire
procedure and make sure that you have the
comect rebuild kit. Also, you will need some
new, clean brake fiuid of the recommended
type, soma clean rags and internal snap-fing
pliers. Note: To prevent damage fo the paint
from spilled brake fuid, always cover the fuel
tank when working on the master cylinder.
2 Di overhaul and of
the brake master cylinder must be done in a
spotiessly clean work area fto  avoid
contamination and possible fallure of the
brake hydrauic system componants.
Removal
3 Loosen, but do not remove, the screws
hokiing the reservoir cover in place (see Daily
(pre-ricde) checks).
4 Disconnect the electrical connectors from
the brake light switch.
5 Pull back the rubber boot, loosen the union
bolt and separate the brake hose from the




00 PR B WM FUTS Lol [
g e e ML 111 ERIE L3 Pkt
S S e T s D

& Farnmoss T 1
man At
e R s Py

utde B inchml PR ermed el
I e e bl

AT Farmcrs the st fft srvoms

B . A M IS W Tel S B
Tt U i

[ L e
il e i b M s P Futi

il = e 2o
1T T P T .
b e

L ]

& Mim Flmmies S snap-ring Fom jle
i Bl

-
|am EwRArEtanR) e s

e me

L]

T Lisis; anap-(ig s feme e
v En e cnder e

Bt Wit

1 Shate o e D SEERTITIRY. SETS

Sl v e puire) @0 removs i
et




Brukes. wheels and tyras G

e (e eyl aBong Ley e Eafie
i o T e ke (i e caphisien
g Ity

TR Clean g of fha parim = pees yyvien
Emane [wyeilaiia sl suin paris wires
eyl s=hil i clese tewke Tui
Capstinn Do nal, e wey

Hep & pairnieare: hesa piversl v gl

T3 Vs il ol i v paprim i i et bl
jarchuis il T W CandMn of i cad
e

B [hetien aasnEnNg M Mne Crie,
B e N A e PR G e
o nae g fifiman o

Ut e Dy
mar Grawe Ml (Pes catutly
SN g e [ T e e

W TERE e The ERER-TTY A ERODEY
alml b Hia (ol lnated the st (k)
B s W I I ] gy
PR

Irwtalimtion

T8 Alingh the =sster opfinge e
anl lighaen fhe boms = P e

e e ey TpeoBcaseorm. Tignen

P e G Tl v e e Dl anid

'Y iy e SN T G bt T —

e ol i it W B e cpAne
Demrgraming wil oeiy fress (e s
e b8 ey

iha ks

BT .. e petisn meamiriisty

o rrreher yiesder i dmmheng fuea, or
o coch rinas not produes 8 Rey el whe
T Creaa o dmked LN e ek
e i, e s D

recorsmanted. Betwy Swnasiang ihe
mawt apboier, reml Feeugh e e
uracethue s waie me U you Ten The
Cortari swinai sk, Ao, you Wil resd soime
"\.-| i Taane Bk 7 G e vmarrtied
e cuae iagm @ik e gy

Bg Pl sl T COTaT i e vmnd] il
Frsibberwn Mo k@l @l cibinabi (v

Nstinhed Vel &b T i
Ramuoval

B S T e | 7 CwrE] (7 o
1 G B syl Wprigh.

- [ TS s S

1l -nl e
nlmnmllm Hituas T G

l-o'u— ik Tl o reniny B
TR T Al b TV um‘an'u

W v oomeg e 2T
i rutiant
B o e i P T Y T

B R Sree
T if you Scet plan o memovs T eaareTE
B CHRtmNE §nd SOME g
NG ks St Uning & guir
pisary, aliche P charp o P R ] R
v e e s e e e i
Dt it wead ol tha hoom vy Pe corterer

A L T s Dt OA] el P
Wi iy ot (5



hond | wihaels and tyres

WAL W e ybnder s e S W10 Pry e M Remch heaat lirg oo ot
s Tty B, [P yoricksy fhed srsivoes e grismrme ., .
st

o

B Ta Mermpn e lergih of ssposed BN M The ceve, beset e lockmA
Hrumain Grrmed) ang wiite # dies o gne et unecrper e glesi g puts um e
i iy B afcta Tebe camal bt et

b O T (RN W
v (i Ry Thi et B

L 0 =
i e Bed S o inanaga

Hiustrappe L1380 smd the sceomparying
it A ] o oo Tl P 111

B Vo
W), | By N i S

H.12a fherenen The s g foem the bony



Brakes, wheels and tyres 611

815 Lubricate the piston cups with brake fluid or the hbricant
‘supplied in the rebuild kit

order to prevent confusion d reasssmbly.

13 Ciean all of the parts with brake system

cleaner (available at auto parts stores),
alechol o clean brake fuld.

14 A new piston and spring are included in
the retuild kit. Use them regardiess of the
condition of the old ones.

15 Belore reassembiing the master cylinder,
soak the piston and the rubber cup seals in
clean brake fluid for ton or fifteen minutes.
Lubricate the master cylinder bore and the
piston seals with the lubricant supplied in the
rebuild kit (see illustration) or with clean
braka fluid, then carefully insert the parts in
the reverse order of disassembly. Make sure
the lips on the cup seals do not turn inside-out
whan they are slipped into the bore.

16 Depress the pushrod, then install the
snap-ring (make sure the snap-fing is property
seated i the groove). install the rubber dust
boot {make sure the lip is seated properdy in
the groove) (see

17 Install the clovis to the end of the pushrod,
threading it on the samse distance as it was
before removal, then tighten the locknut.

18 If the fluid inlet seal was remaoved, coat a
new one with the lubricant supplied in the
rebuild kit or with clean brake Buid. Install the
seal in the bore, wide end first. Push the inket
fitting into the seal, making sure it seats
securely.

Installation

19 Position the master cylinder on the
footpeg bracket and tighten its mounting
boits.

20 Connect the banjo fitting to the top of the
master cylinder, using a new sealing washer
©n sach side of the fitting. Tightan the banjo
fitting bolt to the torgue listed in this Chapter's
Specificat

ions.
21 Connect the fluid feed hose to the inlet
fitting and install the hose clamp.
22 Connect the clovis 1o the brake pedal and
secure the chvis pin with a new cotier pin.
23 Aftach the reservoir and tighten its
mounting screw (if it was removed). Fill the
fluid resarvoir with the specified fluid (see
Daly (pre-ride) checks) and bleed the system
following the procedure in Section B,
24 Check the position of the brake pedal (see
Chapter 1) and adjust it if . Check
the operation of the brakes carefully before
riding the motorcyce.

7 Brake hoses -
inspection and replacement

Inspection

1 Once a wesk, or if the s used

8.18 Push the rubber boot into its groove

lacking for cracks, bulges and seeping fluid.
Check extra carefully around the areas whers
the hoses connect with the banjo fittings, as
these are comman areas for hose fallure.

3 Inspect the metal banjo fittings connected
1o brake hoses. If the plating on the metal
tubes is chipped or scratched, the lines may
rust, If the fittings are rusted, scratched or
cracked, repiace them.

Replacement

4 The brake hoses have banjo fittings on
mach end of the hose. Cover the surrounding
area with plenty of rags and unscrew the
banjo bolt en each end of tha hose. Il you'rs
working on the front brake hose, detach the
hose bracket from the lower triple clamp (see

passes through a guide on the brake torque
Tink.

5 Position the new hose, making sure it isn't
twisted or otherwise strained, between the
two components, routing it through any
guides provided, Make sure the metal tube
partion of the banjo fitting is located batwesn
the on the it's

less frequently, before every ride, check the
condition of the brake hoses.
2 Twist and flax the rubber hoses while

7.4a Unbolt the brake hose retainer from
the lower triple clamp (single disc
models . ..

connected to, if equipped. In some cases,
there's a cast lug (on caliper bodies, for
example) that keeps the brake hose from

7.4b ... and twin disc models)
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spinning clockwise as the banjo bolt is
tightened. Install the banjo bolts, using new
washers on both sides of the fittings,
and tighten themn to the torque Ested in this
Chapter's Specifications.
8 Flush the old brake fluid from the system,
refill the systern with the recommended fluid
(see Specifications) and bleed the air from the
systern (see Section B). Check the operation
of the brakes carefully before riding the
motorcycle.

8 Brake system -
bleeding

1 Bleading the brake ks simply the process of
remaving the air bubbles from the brake fluid
reservoirs, the lines and the brake calipers.
Bieeding is necessary whenever a brake
system hydraulic connection is loosened. when
& component or hoss is replaced, or when the
master cylinder or caliper is overhauled. Leaks
in the system may also allow air 10 enter, but
leaking brake fluid will reveal their presence
and warm you of the need for repalr.

2 To bleed the brakes, you will need some
new, clean brake fluid of the recommended
type (see Specifications), a length of clear vinyl
or plastic tubing. a small container partially
filled with clean brake fluid, some rags and a
wrench to fit the brake caliper bleeder valves.
3 Cover the fuel tank and other painted
components 1o prevent damage in the event
that brake fluid is spilled,

4 Remove the reservoir cap of cover and
siowly pump the brake lover or pedal a few
times, until no air bubblos can be seen
floating up from the holes at the bottom of the
reservolr,

5 Slip a box-end wrench (ring spanner) over
the caliper bleed valve. Attach ane end of the
choar vinyl or plastic tubing to the blesder
valve and submerga the other end in the
lorake fuid in the container (see ilustration).

8.5 Loosen the bleed valve to releass fluid

6 Remove the reservoir cap or cover and
check the fluid level. Do not allow the fluid
level to drop below the lower mark during the
bleeding process.
7 Carefully pump the brake lever or pedal
three or four times and hold it. Open the
calipar bleed valve. When the valve is opaned,
Brake fluid will flow out of the caliper into the
cleat tubing and the lever will move toward
or the pedal will move down.
8 Hﬂlgmen the bleeder valve, then release
the brake lever or pedal gradually. Repeat the
process until no air bubbles are visible in the
brake fluid leaving the caliper and the lever or
pedal is firm when applied. Note: On rear
calipars with two bleod valves or dual front
brake calipars, air must be bled from bath,
one after the other. Remember to add fiuld to
the resarvoir s the level drops. Uise only naw,
ciean brake fluwid of the recommended type.
Never reuse the fluid lost during biseding.
9 Replace the reservoir cover of cap, wipe up
any spilled brake fluid and check the entire
system for keaks.

If bleeding is difficult, it may

Wheels -
inspection and repair

1 Piace the motorcycle on the centrestand,
then clean the wheels thoroughly to remave
mud and dirt that may interfere with the
inspection procedune or mask defects. Make
a general check of the wheels and tyres as
described in Chapter 1 and Daily {pre-ride)
checks.

2 With the motorcycle on the centrestar
equipped) or supported securely upright
the wheel in the air, attach a dial gauge it
fork slider or the swingarm and positior
stem against the side of the rim
illustration). Spin the wheel slowly and ¢
the side-1o-side (lateral) runcut of the
then compare your readings with the v
listed in this Chapter’s Specifications. in ¢
1o accurately check radial runout with the
gauge. the wheel would have 1o be rem
from the machine and the tyre remaved
the wheel. With the axle clamped in a vice
whaal can be rotated to check the runout
3 An easier, though slightly less accu
method is 1o attach a stiff wire pointer ic
fork slider or the swingarm and positior
and a fraction of an inch from the w
{where the wheel and tyre join), If the whe
true, the distance from the pointer to the
will be constant as the wheel is rots
Repeat the procedure to check the runo
the rear wheel. Note: If whee! runot
axcessive, check the wheel beanings
carefully befors replacing the wheel,

4 The wheels should also be vis
inspected for cracks, flat spots on the rim
other damage. Since tubsless tyres are fi
laok very closely for dents in the area w
the tyre bead contacts the rim. Dents in
area may pravent complate seakng of the
against tha rim, which loads to ceflation o
tyre over a pariod of time.

§ M damage is evident, or if runcut in &
direction is excessive, the wheel will han
b replaced with & new one. Never attemy
repair & damaged cast aluminium wheel.

10 Wheels - alignment check
1 Misalignment of the wheels, which ma

due to & cocked rear whesl or a bent frarm
triple clames, can cause strange and pos

8.2 Check the wheel for out-of-round (A) and lateral
movement (B)
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serious handling problems. If the frame or
triple clamps are at fault, repair by a frama
specialist or replacement with new parts are
e only alternatives.

2 To check the alignment you will need an
assislant, a jength of siring or a perfectly
straight péece of wood and a ruler graduated

= —

Vil
v =

[AY

10.5 Wheel alignment check using string

in 1/64 inch increments. A plumb bob or other
‘suitable weight will also be required,

3 Place the motorcycle on the centrestand,
then measure the width of both tyres at their
widest points. Subtract the smaller
maasurement from he larger measurement,
then divide the difference by two, The result is
the amount of offset that should exist
between the front and rear tyres on both
sides.

4 If a string is used, have your assistant hold
one end of it about hal way between the floor
and the rear axle, touching the rear sidewall of
the tyre.

5 Run the other and of the string forward and
pull it tight so that it is roughly paraliel to the
fioor, Siowly bring the string into contact with
the front sidewal of the rear tyre, then tum the
front wheel until it is parallel with the string.
Measure the distance from the front tyre
sidawall o the string (see illustration)

& Ropeat the procedure on the other side of
the motorcycle. The distance from the front
tyre sidewall to the string should be equal on
both sides.

7 As was previously pointed out, a perfectly
straight length of wood may be substituted for
menaﬁnqhn illustration). The procedure is

s M the ummmeenmesuﬂq and tyre
is greater on ona side, or if the rear whesl
appears 1o be cocked, refer to Chapter 5,
Swingarm beavings - chock, and make sure
the swi tight.

@ If the front-to-back alignment is commect, the

11.4a Axle clamp bolts (A) and axle head
(B) = 1982-97 UK models and all US models

wheels still may be out of alignment vertically.
10 Using the plumb bob, or other suitable
weight, and a length of string, check the rear
whesl to make sure it is vertical. To do this,
hoid the string against the tyre upper sidewall
and afiow the weight 10 setfle just off the floor.
‘Whan the string touches both the upper and
lower tyre sidewalls and is straight,
the wheel is vertical. If it isn't, place thin
undler one leg of the centrestand.
11 Once the rear wheel is vertical, check the
front whesal in the same manner. If both
wheels are not perfectly vertical, the frame
and/or major suspension components are
bent.

11 Front wheel -
removal and installation

Removal

1 Place the motorcycls on the centrestand (if
equipped) or support it securely upright, then
raise the front wheel off the ground by placing
a floor jack, with 8 wood block on the jack
haad, under the engine.

2 Disconnect the speedometer cable from

with a piece of wire. Don’t disconnect the
brake hose from the caliper.

4 Remove the axle clamp bolts (see
illustrations). On 1882 to 1997 UK models

11.4b Axle clamp bolt and axle head -
1998-0n UK models
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11.5 Front wheel details

1 Collar 7 (Grease seal ‘Note that the axie passes
2 Grease seal 8 Sasaomnarm through the hub from the
3 Wheel bearing other side on 1998-on LK
4 Tie 9 Sceeqomsnerm

5 Spacer 10 Ace*

6 Speedometer drive unit 11 Front wheel

and all US maodels, there are two axle clamp
bolts in the left fork leg; 1896-on UK
models have a single clamp bolt in the right
fork leg.

5 Support the wheel, then unscrew the axle
and pull it out and carefully lower the wheal
(see Hlustration). On 1992 to 1997 UK
models and all US models the axle is

11.7b Align the lugs on the speedometer
elutch with the slots in the drive unit
(arrowed)

11.7a There's & collar in the right side
grease seal

unscrewed from the left side, and on 199
UK modeis from the right side.
Caution: Don’t lay the wheel down and
allow it to rest on the brake disc - the ¢
could become warped. Roll the axie on
fat surface such &s a plece of plate gis
If it's bent at all, replace it. If the axle is
remove the cormosion with fi
emaevy cloth. Note: Do not operate the
front brake lever with the wheel remow
8 Check the condition of the wheel bea
{see Section 13).
Installation
7 Installation is the reverse of removal
sure the collar is in place on the right sk
the wheol (see lilustration). Apply a thin
of grease to the seal lip, then slide the
into the hub. Position the spoedomater
unit in the left side of the hub (if it
removed), then slide the wheel into pl
Make sure the ugs in the speedomueter
clutch line up with the notches in
speedometer drive unit (see illustrat
Make sure the protrusion on the inner sk
the left fork fits into the notch in
drive unit {see \
the disc won't slide between the brake g
carafully pry them apart with a plece of w
8 Slip the axle into place from the left
(1992 to 1997 UK models and all US mo
or right side (1998-on UK models) and tig
it 1o the torque listed in this Chap
B Tighten the axle pinch bolts to the io
listed in this Chapter's Specifications.
10 Apply the front brake, pump the fork
‘and down several times and check for bin
and proper brake oparation

12 Rear wheel -
removal and installation

Removal

1 Set the bike on s cantrestand (¥ equip
o prop it securely upright with the rear w
ot the ground.

11.Te Align the fork leg protrusion witt
nateh in the speedometer drive uni
(arrowed)
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2 Aemove the chain guard (see Chagter 1 if
necessary).

3 pin and
loggan the nut (see the chain adjustment
section of Chapier 1).

such as a piece of plate glass (if the axle is
camoded, first remove the comosion with fine
emary cloth). if the axie is bant at all, replace it.
§ Check the condition of the wheal

and renew them if necessary (see Saction 13).
Installation

10 Apply a thin coat of grease to the saal lips,
then slide the spacers into their proper
positions on the sides of the hub,

11 Slide the wheel into place, making sue
the brake disc slides between the brake pads.
I it doesn't, spread the pads apart with a
plece of wood.

12 Pull the chain up over the sprocket. raise
the whesl and install the axle and axle nut,

this Chapler's ifications. Install a new
nut

lubication in Chaptes 1).
15 Check the cperation of the rear brake
carefully bofora riding the motorcycle.

e §

1 Ramave the whool. See Section 11 (front
whaol) or Section 12 jrear wheel).

2 Set the wheel down on wood blocks so it
doesn't rest on the brake disc(s) or sprocket.

i
: §"gé

:
:
i
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E
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gdnmmaﬂamf:msﬂupwnm
ther method s to use a slide-hammer
mmmmmmwpun'mmmgs

out,
20 Turn the wheel over and tap out the
bearingis) an the epposite side.

21 Perlorm Steps 8 and 9 1o inspect the

bearings.
22 Install the bearings with their sealed sides
facing out. Use a bearing driver or socket the
same diameter as the outer race of the

bearing.
23 Install the grease seals and colars.

24 Install the coupling to the wheel, making
sure the coupling colar is in place.

Caution: if the coupling collar is left out,

“?«-:Jummwm

General information

1 The wheets fitted to all models ane designed
1o take tubeless tyres.

2 Refer to the "Daily (ore-ride) checks’ at the
beginning of this manual, and to the
scheduled checks in Chapter 1 for tyre and
‘wheal maintenance. Tyre sizes are given in the
Specifications at the beginning of this
Chapter.

Fitting new tyres

3 Whan selecting new tyres, refer 1o the tyre

opﬂmlumdnmo owners handbook or on
sticker on the

Ensure that front and rear tyre typ
compatible, the comect size and
speed rating; il necessary seek advice
‘Yamaha dealer of tyre fitting speciali

illustration).

4 It is recommended that tyres ars fitte
motorcycle  tyre  specialist  rather
attempled in the home workshop, Th
required to break the seal between the
fim and tyre bead is substantial, and is
beyard the. o an individual v
with nonmal levers. Additionall
‘specialist will be able to balance the 1
after tyre fitting and previda new vahes,
5 Only certain types of pcmun rep
‘suitable for tubeless mol

to & tyre fitting specialist for |dut=l
your owner's manual for details
reduced spaeds advised for a repained
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Chapter 8
Electrical system

Ignition madn (key) switch - MNMI .
Instrument and warning light bulbs - an
Instruments and speedomater cable

Degrees of difficulty
= Fieslae
Specifications

28 mm (1.1 ineh)
27 mm (1.0 inchj

3910 4.7 chens at 20°C (B8°F)



B2 Electrical system

14.3 to 15.3 volts at 5000 rpm
14.2 to 15.2 volts at 5000 rpm
14.1 to 14.9 volts a2 5000 rpm

14 volts, 21 amps at 5000 rpm
14 voits, 20 amps at 5000 rpen

0.32 to 0.48 ohms at 20°C (68°F)
0.24 to 0.35 ohms at 20°C (68°F)

BO/S5W

3.5 Nm (35 in-lbs)*

80 N (58 ft-Ibs)
10 Nm {B6 in-lbs)
10 Nm {B6 in-ibs)
7 Nm (61 in-lbs)

mmrmmwmmm

Mote: Keep in mind that electrical parts, once

ST TH
mmw“mn
wmanzmmw

range 1o prevent

the AC (altemating current) output of the
alfternator to DC (direct cument) to power the
lights and other components and to charge
the battery.

The alternator uses permanent magnets
mounted in the rotor; the rator, mounted at
the top of the engine case, is tumed by the
starter clutch shaft.

An electric starter mounted to the engine
case behind the cylinders is standard
equipment. The starting system includes the
motor, the battery, the sclencid and the
varlous wires and switches. On models
equipped with a sidestand switch and clutch
switch, if the engine kill switch and the main
kay switch are both in the On position, the
gircuit relay allows the starter motor to
oparate only if the transmission is in Neutral
(Noutral switch on) or the cluch lover is pulied
1o the handiebar (clutch switch on) and the
sidestand s up (sidestand switch on).

tharoughly to get a complete picture of w
makes up that individual circuit. Trou
spots, for instance, can often be narrow

y nating it relate
that circuit are operating property of no
several components or circuits fail at ¢
time, chances are the fault lies in the fuse
ground (eanh connection, as several cire
often are routed through the same fuse
ground (earth) connections.

Blectrical problems often stem from sim
causes, such as loose or CoOfmoc

short circuits, the ignition (main)  connections or a blown fuse. Prior to

switch must slways be ‘OFF" electrical troubleshooting, always wvisu

and the battery negative (-ve) check the condition of the fuse, wires :

torminal be b in the problem circ
any of the bike's other Intermittent fallures can be especi
‘components are disturbed. Don’t forget to slmynuanlum'::_ur'u
he to -

is y power is a good practice is to clean
Mm connections in the affected circuit, whethe:
@lectrical circuit consists of an  not they appear 1o be good. All of

A typical
electrical component, the switches, relays,
mmmmm ﬂhm

connactions and wires should also be wigg
to check for looseness which can ca

that hook
bolh IthlM'!dﬂ!olrlmc ‘I'eaidln
Iucuﬁlulpmﬂ-vllnmydulﬂodciun
complote wiring diagrams

any troublesome
circuit, first study the appropriate nwanu

faslure.
If testing instruments are going to

finding include a battery and bulb test circ
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a continuity tester, a test light, and a jumper
wire. A multimeter capable of reading volts,
chma and amps is also very useful as an

for

& thin coat of petroleum jelly 1o the cables to
slow further comosion.
4 The battery case should be kept clean 1o
pnmamum ‘which ean discharge
Muﬂmapummllmww
when it sits unused). Wash of the
mmammmmwm
Do not get any baking soda solution in the
battery cells. Rinse the battery thoroughly,
then dry it.
5 If acki has been spilled on the frame or
battery box, neutralise it with a baking soda
and water solution, then touch up any

damaged paint.

6 if the motorcycle sits unused for long
periods of time, disconnect the cables from
the battery terminals. Reler to Saction 4 and
mmmmmmmwmm

2 Check arcund the base inside of the battery
for sediment, which is the result of sulphation
caused by low electrolyte levels. Thesa
deposits will cause internal short circults,
which can quickly discharge the battery. Look
for cracks in the case and replace the battery
if either of these conditions is found.

3 Check the battery terminals and cable ends
for tightness and corrosion. If comrosion is
evident, disconnect the cables from the
battery, disconnecting the negative (-}
terminal first, and clean the terminals and
cable ends with a wire brush or knife and
emery paper. Reconnect the cables,
connecting the negative cable last, and apply

4 Battery - charging §
1 the sits idie for extended
periods or if the charging system

the b can be charged from
an gxlemal Source.

2 Do nat allow the battery to be subjected to a
so-called quick charge (high rate of charge
over a short period of time) unless you are
Mwwammw \M-ld‘m

3 Yamaha recommends amm charging

charger. Since a

check battery condition (there's no way to
insart it into the cells), a voltmeter is used
instead to measure the voltage between the
positive and negative terminals (open-circult
voltage). Before taking the measurement, wait
at least 30 minutes after any charging has
taken running the

place
4 To check open-circuit voltage, disconnect

the negative cable from the battery, then the
positive cable. Make sure the blll.ql
terminals are clean, then connect the

terminal of the voltmeter to the battery
positive terminal and the negative terminal 1o
the voltmeter 1o the battery terrminal,

negative
I battery voltage reads 12.6V no charging is
necessary. If voltage is below this figure,
charge time can be established by reference
to the grapgh (see

Variable current (adjustable
voltage) charger
§ Connect the charger to the battery. If the

charger doesn't have an ammeter built in,
connect one in series with the charger (see
lihsstration)

6 Plug in the charger, sat the voltage at 16 to
17 volts and note the charging curent, If i's
leas than the standard charging current printed
on the battery, go to Step 7. I it's mare than
the standard charging current, skip to Step 8.
T Set the charging voltage at 20 to 25 volts
then watch the charging current for three to
five minutes. If it reaches one amp or mora,
reset the voltage at 16 to 17 volts and
continue charging. If the current isn't higher
than the standard charging current aftor five
minutes, replace the battery.
8 Adjust the voltage so the charging cument
narmmmngw Set the timer
the charger according to the charging time
aumlasupa_
9 After the battery has charged, unphug the
charger and disconnact it from the battery.
‘Wait 30 minutes, then connect a voltmeter
betwean the battery terminals and measure
the open-circuit voltage (the battery needs
this time to stabilise).
unmmnrzam\swmm
bai
mnmmmrzow:z?w
confinue chanping the barfery.
€) If the reading is jess than 12.0 voits,
replace the batlery.

g

rging Iilu lHﬂum

4.4 Battery open-circuit

wihich is in good condition

harge

Figures apply to an ambient ternperature of 20°C (B5°F) and a battery

doesn't have an ammeter built in, connect one
in series mmwmmmwwmm
between the battery terminals or it will be ruined



84 Electrical system

Constant voltage charger

10 Connect the charger, a voltmeter and an
ammater 1o the battery (see llustration).

11 Plug in the charger and check the
ammater reading.

a) Ifit's less than the standard charging

are listed in this Chapter's Specifications and

insice the fuse block cover. Lift the cover from

the fuse block for access to the fuses.

2 wmmalmlwmlmm!\mm
Ibe checked without remaving them. Tum the

ignition 1o the ON position, connect one end

of the test kght to a good ground {sarth), then

both terminals. If the fuse is Diown, there will
only be voltage present at one of the

terminals.

3 The fuses can also be tested with an
ohmmeter of salf-powered test light. Remove
the fuse and connect the tester to the ends of
the fuse. If the chmmater shows continuity or
the test lamp lights, the fuse is good. i the
ohmmater shows infinite resistance or the test
lamp stays out, the fuse is biown.

4 The fuses can be checked vi . A blown
fuse is casily identified by a break in the
‘Hement ilustration).

B If & fuse blows, be sure 1o check the wiring
hamesses very carafully for evidence of a
shor-cireuit. Look for bare wires and chafed,
melted or bumed insulation. If a fuse is

time to a

12 Once charging voltage has reached 15
wolts, unplug the charger. Disconnect the
charger from the battery and refer 1o Step 8 to
check open-circuit voltage.

5 Fuses-
check and replacemnent

1 Al models have one fuse block located
under the seat (see . Thay include
the main, headiight, signal, ignition and
hazard fuses, as well as spares. Fuse ratings

5.1 The fuse biock is located under the
seat; lift the cover for access to the fuses

‘electrical result.
6 Occasionally a fuse will blow or cause an
open-circuit for no obvious reason. Comosion
of the fuse ends and fuse block terminals may
occur and cause poor fuse contact. If this
happens, remove the comrosion with a wire
brush or emery paper, then spray the fuse
end and terminals with electrical contact
cleanar.

6 Lighting system - check §

1 Tha battery provides power for operation of
the headlight, tail light, brake light, licence
plate light and instrument cluster lights. If
none of the lights operate, always check
battery voliage before proceeding. Low

H28846

5.4 Ablown fuse can be identified by a
break in its element

attery voltage indicates either a faulty bat
or a defective charging system. Reler
Section 4 for the battery open-circuit che
and Sections 26 and 27 for charging sysi
tosts. Also, check the condition of the fu
and replace any blown fuses with new one

Headlight
2 If the headlight is wtmnmm
running (US masdels) o it won't switch on |
mwelu; check the fuse first with the key
{see Section 5, then unplug the electr
connector for the headlight and use jum
wires to connect the bulb directly to
battery terminals. If the light comes on,
problem lies in the wiring or one of
switches in the circuit. Reder 1o Section 1
16 for the switch 1 , and &
1he wiring diagrams at the end of this Chap

Tail light/licence plate light

3 If the tail ght fails to work, check the &
and the bulb terminals first, then check
battery voltage at the tail light electr
connector, If voltage is present, check
ground (earth) circuit for an open or p
connection.

4 If no voltage is indicated, check the wi
between the tail light and the ignition swil
then chack the switch. On UK models, ch
the lighting switch as well,

Brake light

5 See Section 11 for the brake light swi
checking procedure.

Neutral indicator light

8 If the neutral light fails 1o operate when
transmission is in Neutral, check the fu
and the bults (see Saction 13 for bull reems
procedures). If the bulb and fuses are in g
condition, check for battery voltage at
connector attached to the neutral switch
the left side of the engine. If woltag
prasant, refer to Section 18 for the neu
switch check and rxmu
7 if no voltage is indicated, check the wi
between the switch and the bulb for op
circuits and poor

Mhnrmnﬂmﬂcm

8 See Section 14 for the oil level sen
check.

7 Headlight bulb -
replacement

"N e

Warning: If the bulb has just
burned out, allow it to cool. it
wil be hot anough to bum yo
fingars.

Headlight bulb
XJBOOS models
1 Reach inside the fairing, disconnect
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a2 mmmhﬂuhmmm

8.3 To replace tail light bulb, remave the
lens (arrowed)

mnummummpnlnm

2Push the bulb in and ftum @it
counterclockwise (antl-clockwise) to remave it
{s00 illustration). Check the socket terminals
for corrosion and chean them if necessary.
Line up the pins on the new bulb with the slots
in the socke!, push in and turmn the bulb
clockwise until it locks in place. Note: The
front tum signal bulbs on certain US models
doubile as running lights and therefore have
offset pins - take can to fit them comectly..
Tail/brake light bulbs

3 Remove the lens securing screws (see

and take off the lens.
4 Press the bulb into its socket and tum it

the pins, then pull it out (see Hiustration).
Chack the socket terminats for cormosion and
cigan them if necessary. Replace the lens
jgasket if it's britthe or cracked.

§ Ling up the pins on the new bulb with the
siots in the socket, push in and tum the bulb
clockwise until it locks in place. Note: The
ping on the bulb are offsel 5o if can only be
installod one way. It is & good idea fo use &
paper fowel or dry cloth when handling the
new bulb to prevent injury if the bulb should
tneak and to increase bulb ife.

6 Install the lens and tighten the screws
securely, but not tight enough to crack the

10.3 The flasher relay (arrowed) is
mounted on the left side of the bike
forward of the battery on early models

10 Turn signal circuit - check §

1 The battery for operation of
the signal lights, so if they do not operate,
ahways check the battery open-circuit voltage
first. Low battery voltage indicates either a
faulty battery or a defective charging system.
Refer to Section 4 for the battery open-circuit
chack and charging and Sactions
26 and 27 for charging system tests. Also,
chack the fuses (see Section 5) and the switch
(see Section 16).

2 Moat turn signal problems ane the result of
a burmed out bulb or comroded socket. This is
especially true when the turn signals function
propary in one dinection, but fail to fiash in the
other direction. Check the bulbs and the
sockets (soe Section B),

Flasher relay

3 The fasher relay is mounted just in front of
the battery on the laft side on early models
(1992 to 1986 US, 1992 to 1995 UK) (see
illustration); remove the seat for access. On
later models, the flasher relay is mourted on
the rear of the frame, behind the right side
cover (see llustrations 30.2b, ¢ or d).

4 If the buibs and sockets check out okay,
turn the ignition switch ON and chack for
voltage at the brown (brown/red on 1997-on
UK models) wire terminal on the relay
assembly (connect the voltmeter positive lead
to the brown wire terminal and the negative
lead to the black wire terminall. If there's no
voltage at the temminal, check the wiring from
e signal fuse 1o the flasher relay 1emMminal for
a break or bad connection. On 1997-on UK
madeds, if there's no voltage chack the hazard
relary a5 described below,

5 If thare's voltage at the brown wire terminal,
move the voltmeter positive lead to the
browniwhite wire terminal at the relay
assembly and check for voltage again (the
ignition switch should still be ON). i thare's no
voltage, the flasher relay is probably defective
and should be renewed.

6 If there's voltage when there should be in
Steps 4 and 5, and if the turn signal switch
tested OK, the most likely problem is a poor
contact in a turn signal bulb socket. Check
the sockets for comosion or damage. Anather
jpossible cause is & worn contact at the base
of the bulb. Try a known good bulb in the
socket that won't work.

7 If the flasher is okay, check the wiring
betwean the turn signal flasher and the tum
signal light sockets (soe the Wiring dlagrams
&t the and of this Chapter).

Hazard relay (1997-on UK
models)

8 The hazard relay is mounted on the rear of
the frame, behind the right side cover (see
ilhustration 30.2c).

@ i there's no voltage at the flasher relay
brown/red wire (see Step £) check for voltage
at the hazard relay brown wires. If no voltage
is shown check the signal fuse and the wiring
between the fuse and hazard relay for a break
‘or bad connection. Also check for voltage at
the Dius/red wire; if no voltage is shown check
the hazard fuse and the wiring betwesn the
hazard fuse and hazard relay. Finally check
the brown/red wire from the hazard relay to
the flasher relay for a break or bad
connection. If the fault still exists, renew the

hazard reday.

Circuit check

1 Before chocking any electrical circuit,
check the fuses (see Section 5).

2 Using a test light connected to a good
ground (earth), chack for voltage at the brake
light switch. H there's no voltage presant,
check the wire between the switch and the
fuse block (see the Wiring diagrams at the end
of this

3 M voltage is a\raalunle touch the probe of
the test light to the other terminal of the

11 Brake light switches -
check and replacement
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8+10 Electrical system

13.2 Pull the bulb socket out of the cluster, then pull the bulb out
of the socket

then pull the bulb out of the socket (see
ilustration). If the socket contacts are dirty o
comaded, they should be strapad clean and
sprayed with electrical contact cleaner before
new bulbs are installed.

3 Carefully push the new bulb into
position, then push the socket into the cluster
housing.

14 Oil level sender - &
removal, check and 3
installation 3

Removal

1 Drain the engine oll {see Chapter 1).

2 The odl lovel sender is mounted in the
Bottem of the oil pan. Note how its wiring
85 s routed, then unplug the electrical
connector

3 Remove the sender mounting bolts and
remaove the sender (See illuss

Check

4 Connect an ohmmeter between the
terminals of the sender hamess. With the
sonder in its normal installed position (Range
and wiring harness at the bottom), the
ohmmater should indicats infinite resistance.

155 Remaove the screws
inrrowed) to detach the kgnition main (key)
switch

14.3 Remove the bolts and pull the oll level sender out of the

pan; use a new O-ring on installation

8 Turn the sender upside down. The
chmmeter should now réad zeno chms.
6 If the ohmmeter doesn't give the correct

indication in Step 4 or 5, replace the sender.
Installation

7 Installation is the reverse of the removal
steps. Use a new O-ring on the sender body
and tighten the sender mounting bolts
securely.

ﬁmnmmmmmw §§

Warning: To prevent the risk of
short-circuits, disconnect the
battery negative (-ve) lead
before making any ignition main
key) switch checks.

Check

1 Follow the wiring hamass frem the ignition
switch to the electrical connector. Remove
fairing (MJE00S) and instrument cluster
components as necessary for access and
disconnect the connector.

2 Using an ohmmeter, check the continuity of
the terminal pairs indicated in the wiring
diagram at the end of the book. Continuity
should exist between the terminals connected
by a solid Ilnu when the switch is in the
inclicated

3 ||n-mcnmwo1|hﬂm replaca it

Replacement

4 Unplug the swilch slectrical connector i
you haven't already done so.

5 Tha switch is held 1o the upper tripke clamp
with two screws (see illustration). Unlock the
switch with the ignition key and remove the
balts, Detach the swich from the upper triple
clamp.

6 If necessary, remove the Phillips screws
and separate the switch from the bracket.

T Attach the new switch to the bracket with

the Phillips screws {if it was removed). Tigh
the screws securely. Hold the new switc
position and install the bolts.

B The remainder of installation is the rew
of the remaval procedure.

16 Handlebar switches - chack

Wamning: To prevent the risk .
short-circuits, discomnect the
battery negative (-ve) lead
before making any switch
checks.

1 Generally speaking, the switches
refiable and trouble-free. Most troubles, w
they do occur, are caused by dirty
corroded contacts, but wear and breakag
internal parts is a possibility that should
be overlooked. If braakage does ocour,
antire switch and related wiring hamess
have to be replaced with a new one, 8
individual parts are not usually available.
2 The switches can be checked for contir
with an chmmeter or a continuity test §
Abways disconnect the battery negative ci
which will prevent the possibiity of a s
circuit, before making the checks.

3 Trace the wiring harness of the switc
‘question and unplug the electrical connec’
4 Find the continuity diagram for the sw
being checked in the appropriate wi
diagram at the end of this Chapter.

& Using the ohmmater or test light, checl
continuity between the terminals of the sw
hamess with the switch in the var
positions. Continuity should exist betweer
terminals connected by a solid ine when
switch is in the indicated position.

6 If the continuity check indicates a prot
exists, refer to Section 17, remove the sv
and spray the switch contacts with elect
contact cleaner. If thay are accessible,
contacts can be scraped clean with a kni
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B8+12 Electrical system

18.6 Remove the small screw to

disconnect the switch wire and remove the
three mounting screws; the

(mrrowed) fits into a notch in the crankcase

from the switch (see illustration). Remave the
switch mounting screws and detach the
switch from the crankcase,

7 Installation is the reverse of the removal
steps. B sure to install a new O-ring and/or
gasket when you reinstall the switch.

19 Sidestand switch -
check and replacement

Check

1 Follow the wiring hamess from the switch
1o the connector, then unplug the connector.
Connect the leads of an ochmmater 10 the wire
terminals. With the sidestand in the up
position, there should be continuity through
the switch (0 chms).

2 Wwith the sidestand in the down position, the
mater should indicate infinite resistance.

3 If the switch fails either of these tests,

feplace it

Replacement

4 With the sidestand in the up position,
unscrew the two screws and remove the
switch (see ilustration). Disconnect the
wwilch electrical connector.

5 Installation Is the reverse of the removal
PrOCedul

re.

5.4 The sidestand switch is secured by
two screws (arrowed)

mmm

and replacement
Check
1 Disconnect the electrical connector
fram the clutch switch (see lllus-
tration 17.1a).
2 Connect an ohmmeter betwesn the

tarminals in the clutch switch. With the clutch
lover pulled in, the ochmmeter should show
continuity (Wttle or no resistance). With the

out, the ohmmeter should show infinite

resistance.
31 the switch doesn't
describad, replace it

check out as

Replacement

4 If you havent already done 80, unplug the
wiring connector. Remove the mounting
screw and take the switch off (see
ilustration 17.1a).

B Installation ks the reversa of remaval,

&

Check

1 Unplug the electrical connectors from the
ham (see lustration), Lising two jumper
wires, apply battery veitage directly to the
terminals on the homn. i the hom scunds,
check the switch and the wiring between the
switch and the hom (see the Winng diagrams
at the end of this Chapter).
2 If the hom doesn't sound, replace it

21 Hom -
check and replacement

Replacement

3 Unbolt the horn bracket from the lower
triple clamp (see illustration 21.1) and detach
the electrical conneciors,

4 Installation is the reverse of remaval.

21.1 Disconnect the wires and remove the
mounting nut [arrowed) to detach the hom

22 Starter relays -
check and replacement

Starter relay

Check

1 Remove the seat (see Chapter 7) an
fuel tank (see Chapter 3). Remove the
caver on th right side of the matorcycl
Chapier 7).

2 Disconnect the starter cable from
starter motor (see ustration 23.2).

engine kill switch in RUN and the
transmission in neutral, press the
starfer switch. The relay should be he:
to click.

3 If the relay doesn't click, disconnec
negative cable from the battery,
disconnect the positive cable from the b
and the relay. Disconnect the thin win
remove the relay. Connect one lsad
ohmmeter to the terminal stud tha
battery positive cable was connocte
Connect the ather lead o the tarminal ¢
thin wire. If the reading isn't within the
listed in this Chapter's Specifications, re
the reday.

Replacement

4 Disconnect the cable from the ne
terminal of tha battery.

5 Datach the battery positive cabk
starter cable and electrical connectar frc
relay (see illustration).

& Shide the relay off its mounting tabs.

7 Rermove the retay from its rubber mox
8 Installation is the reverse of rer
Reconnect the negative battery cable a
the other slectrical connections are mac

Starter cut-off relay
Check

9 Remove the relay assembly from th

225 Detach the wires from the st
rolay
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@00

24.3a Remove the nut and washers from
the terminal bolt

24.3b Push the terminal bolt through its
haole and remave the brush plate from the
housing

forget how they oo (s . Remove
the brush plate from the housing (see
llustration).

Inspection

4 The parts of the starter motor that most
liksly will require attention are the brushes.
Measure the length of the brushes and
compars the results to the brush length listed
in this Chapter's Specifications (see
ihustration). If sither of the brushes is worn
beyond the specified limits, replace the brush
haolder assembly with a new one. If the
brushes are not womn excessively, nor
cracked, chipped, or otherwise damaged.
they mary be reussd,

5 Inspect the commutator (see illustration)
for scoring, scratches and discoloration. The
commutator can be cleaned and polished with
erocus cloth, but do not use sandpaper or
amery . After cleaning, wipe away any
residue with a cloth scaked in an electrical
‘systemn cleaner or denatured alcohol. Measure
the commutator diameter and compare it to
the diameter ksted in this Chapter's
Specifications. I it is kess than the service lmit,
the motor must be replaced with a new ane.

8 Using an ohmmeter or a continuity test
light, check for continuity between the
commutator bars (see ilustration). Continuity
should exist between sach bar and all of the
others. Also. check for continuity between the
‘commutator bars and the armature shaft (see

b
24.5 Check the commutator for cracks.
and discolouring, then measure its
diameter

Thera should be no continuity
batwean the commutator and tha shaft. i the
checks indicate otherwise, the armature is

ive.
T Check for continuity between the brush
plate and the brushes. The meter should read
close to 0 ohms. Hf it dossn't, the brush plate
has an open and must ba replaced.

8 Using the highest rangs on the ohmmater,
measure the resistance between the insulated
brush holder and the brush plate. The reading
should be infinfte. H there is any reading at all,
replace the brush plate.

9 Check the starter pinion gear for worn,
cracked, chipped and broken teeth, If the gear
is damaged or worn, replace the starter
motor,

Reassembly

10 Install the brush plate in the housing.
Make sure the terminal bolt and washers are
assembled in their original order. Tighten the
terminal nut loosely at this point to hold the
washers on the terminal bolt.

11 Install any washers that were present on
the ends of the armature shaft. Install the
armature in the starter housing and install the
end cover on the pinkon gear end. Align the
cover and housing marks.

12 Install the end cover and brush holder
over the commutator, pushing back the
brushes to make room for the commutator.

24.4 Measure the length of the brush

13 Install the two long screws with !
washers and O-rings and tighten 1
secursly.

25 Charging system testing -
general information and

1 K the perfarmance of the charging sy
s suspect, the system as a whole shoul
checked first, followed by testing of
individual components (the aermator and
woltage regulatorrectifier). Note: Bi
beginning the checks, make sure the bath
fully charged and that all sysiem connec
ane cloan and tight

2 Chacking the cutput of the charging sy
and the performance of the var
components within the charging sy
requires the use of special electrical
equipment. A voltmeter or a multimete
the absolule minimum focls require:
addition, an ohmmater is required
chacking the remainder of tha system,

3 When making the checks, follow
procedures carefully 1o prevent inco
connections or short circuits, as imepa
damage to electrical system comgononts
result if short circuits ocour, Because ¢
special tooly and expertise required,

Align the end cover

that the job of checking
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a whola Is not performing as it should, refer 1o
Section 27 and test the system further.

7 Low voltage output may be the result of
wiring problems or of damaged windings in
the alternator stator coils. Make sure all
electrical connections are clean and tight,
then refier to Section 27 for stator coil tests.

8 High voltage output (above the specified
range) indicates a defective voltage

charging system be left to a dealer service
department or other reputable motorcycle
ropair shap.

26 Charging system —
output test

Caution: Never disconnect the
cables from the battery while the engine is
rumning. if the battery is disconnected, the

-

Note: This test is made with the ignition OFF
and the battary nepative =) lead
disconnected.

1 Follow the stator cod wing hamess (thres
white wires) from the alternatcr on the left side
of the engine to the connector and unplug the
connector.

2 Connect an chmmeter to all three pairs of
terminals in the connector (the alternator side
of the connactor, not the wiring hamess side)
and compare the resistance readings to those
listed in this Chapter's Specifications (see
Illu-lmllonl If the readings are not within

atternator and will be

1 To chock the system output, you
will need a voltmater or a multimeter with a
voltmeter function,

2 The battery must be fuly charged (charge it
from an extemal source if necessary) and the
engine must be at normal operating
temperature 10 obtain an accurate reading.

3 Attach the positive (red) voltmeter lead to
the positive (+) battery terminal and the
negative (black) lead 1o the battery negative
[} terminal. Tha veltmater selector switch (if
equipped) must be in the 0 to 20 do volt
range.

4 Start the engine.

& The charging system output should be
within the no-load regulated voitage range
Ested in this Chapter's Specifications.

8 If the output is as specified, the alternator is.
functioning property. if the charging system as

28.3 Remove the alternator cover bolts
[arrowed) and take off the cover togather
with the stator coll

. the stator coil is defective.
Replace it.

28 Atternator -
ramoval and installation

1 Disconnect the cable from the negative
torminal of the batiery.

2 Remove the seat and left side cover for
access (see Chapter 7)

3 Remove the altemator wiring harness
retainers on the left side of the engine.
Remove the alternator cover bolls and
remove the altemator cover, iogether with the
stator coll (see llustration).

4 Placa the transmission in gear and have an
assistant hold the rear brake on 1o keep the
enging from turning. Loosen the rofor bolt,
then remove the bolt and washer. Note: You

rotor from the crankshaft

can aiso hold the rotor with a strag wrench of
the type used for removing lange oif filters.
5 Thread a rotor puller into the rotor and
remove the rofor from the end of the
crankshaft (see Wlustration). The rotor used
on these models dossn't have a Woodruff
key. Note: If you use an aftermarket rofor
puller with muftiohs thread sizes, thars may not
be encugh room o rotate it and thread it into
the rofor because the angine case is in the
way. In this case, hoid the puller t the
rofor and turn the rotor, either with a strap
wrench or by fuming the back wheel with the
transmission in gear.
Warning: Make sure the ignition
{main koy) switch is OFF when
turning the engine.

6 To remove the stator coil, remove the
scrows and detach the coil from the alternator
caver,
7 Installation is the reverse of lh- removal
steps, with the following acci
a) Make sure no matal objects have stuck to
the magnets inside the rofor (see
illsstration)
) Tightan the rotor bolt to the maus Lsted

o Tightan the cover bals 10 e torue
lisied in this Chapler's Specifications.

29 Regulator/rectifier -
removal and installation §

1 The regulator Is mounted on the left side of
the motorcycle under the side cover.

2 To remove the regulator/rectifier, remove
the side cover (see Chapter 7). Disconnect the
alectrical connector, remove the mounting
scrows and take the unit cut (see

287 l-mmm1-ynwhl
objects stuck to the roter magnets; an
inconspicucus item like this screw
(arrowed) can nsn the rotor and stator if
the engine is run
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reresz Fault Finding

1 Engine doesn’t start or is difficult to start

Starter motor does not rotate

[ Engina kil switch Off.

[] Fusa blown, Check fuse block (Chapter &).

__,‘ Battery Chack battery (Chapter 8).

o
o

Starter molor defective. Make sure the wiring 1o the starter is
secure. Make sure the starter relay clicks when the start button is
pushed. If the relary clicks, then the fault is in the wiring or motor.
Starter relay faulty. Check it according to the procedure in
Chapter B,

Starter button not contacting. The contacts could be wet, comoded
or dirty. Disassemble and clean the switch o ).

Wiring open or shorted. Check all wiring connections and
hamesses to make sure that they are dry, tight and not comoded.
Also check for broken or frayed wires that can cause a short to

‘@round (see wiring diagrams, Chapler B).

Ignition switch defective. Check the switch according to the
procedure in Chapter 8. Replace the switch with a new one if it is
Engine kil switch defective. Check for wet, dirty or corroded
contacts. Clean of replace the swilch as {Chapter 8).
Faulty sidestand or clutch switch. Chack the wiring to the switch
and the switch itself according to the procedures in Chapter B.

Starter motor rotates but engine does not turn
over

o

[ Starter mator clutch defective. Inspect and repair or replace
{Chapter

2
Darmaged idier or starter gears. Inspect and replace the damaged
parts (Chapter 2).

Starter works but engine won't turn over (seized)

O Seized

engine caused by one or more internally damaged
components. Fallure due to wear, abuse or lack of lubricaticn.
Damage can include seized vatves, valve lifters, pistons,

opérated and ﬂﬂ angine Olm without opening the throttle.

tum the fusl tap off and hold the throttle open while cranking the
engine. This will allow additional alr to reach the cylinders.
Remesmiber to tum the fuel tap back on after the engine starts.

No spark or weak spark

osion, damage or excessive wear. The swilches can be
disassembled and cleaned with electrical contact cleaner. If

cleaning does not help, replace the switches (Chapter B).
m] between:

crankshaft, connecting rod bearings, or gears or

bearings. Rafor to Chapter 2 for engine disassembly.

No fuel flow

Mo fuel in tank.

Inline fusl fiter clogged (see Chapter 1).
Tank cap air vent obstructed (e California models). Usually
caused by dirt or water. Remave it and clean the cap vent hole.
Fuel tap clogged. Remove the tap and clean it (Chapter 3),
Fusl pump failure. Test the pump (Chapter 3).

Fusl line clogged. Pull the i

blow through it

1 Inket neadie valve clogged. Fuﬂldmvmtﬂm:w
acditive has

wither & very bad batch of fusl with an unusual

used, ammwmmmmmmm
times after a machine has been stored for many months without
running, the fuel tums to a vamish-like liquid and forms deposits
on the inlet needle valves and jets. The carburettors should be
removed and overhauled if draining the float bowls dossn’t soive
1he problem.

Engine flooded

(=
o

| Float level too high. Check and adust as described in Chapler 3.

Inlet needie valve wom or stuck open. A plece of dirt, rust or other
debris can cause the inlet neadle to seal impropery, causing
wxcess fuel to be admitted 1o the float bowd. In this cass, the float

functions the machine shy with
Fttio or no throtthe. When the engine is cold, the choke should be

LI

mmmmmummmmmnmwhm
comect sequence [Chapter 2.

Improper valve clearance. This means that the valve is not closing

Wﬁmmmmumﬂmmm

deposits
[pistons and rings. Top end overhaul is necessary (Chapter 2).

Piston ring-to-groove clearance excessive. This is caused by
excessive wear of the piston ring lands. Piston replacement is

nocessary 2).

Cylinder head gasket damaged. If the head s allowed 1o bacome

looss, or if excessive carbon bulld-up on the piston crown and

mmwwmmm'mtmloﬂ the
sufficlent

not always
toruluulh-wnl wguknrwlnumnuanmm
(Chapter 2).
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o

Cylinder head warped. This is

tightened head nuts. Machine BMD resurfacing or head

replacement is necessary {Chapter 2).

o Vllvo!pﬂnunml:mumlk Caused by component failure o
wear; the springis) must be replaced

1 Vahwe not seating property. ﬂ#hmhflmmm”

reviing o improper
carbon deposits on the seat flom
carburetion or lubrication problems). The valves must be cleaned
and/or replaced and the seats serviced if possible (Chapter 2).

L] Intake air leak. Check for loose carburettor-to-intake manifold
connections, loose of Missing vacuum gauge access port plug or
hosa, of loose carburetior 1op (Chapter 3).

] Engine idle speed Incorrect. Tum theottie stop screw until the
enging idies at the specified rpm (Chapters 1 and 3).

Rough Idle

I ignition malfunction. See Chapter 4.

; mwmmsﬂc:w|

o . Adjust
wamquhM‘

malfunction. See Chapter 3.

with vacuum

J Fuel - with either dirt or
water, of can changs f thee machine is allowed to sit for
several months or more. Drain the tank and float chambers

(Chapter 3).
[ intake air leak. Check for loose carburettor-to-intake manifold

e R
is allowed 10 sit for
wmmumnm the tank and float chambers
(Chapter 3).

2 Poor running at low speeds

lop {Chapter
O Air cleansr clogged. Service nrmpheo&rhlhr walorment
(Chapter 1)

Spark weak

[ Battory voltage low. Gheck and recharge battery (Chapter ).

[ Spark plug fouled, defective or wom cut. Refer to Chapter 1 for
spark plug maintenance.

[ Spark phag cap or high tension wiring defective. Rafer to Chapters
1 and 5 for details of the ignition system.

[] Spark plug cap not making contact.

[ Incorrect spark plug. Wrong type, heat range of cap configuration.
Check and install comect plugs listed in Chapter 1. A cold plug or
one with a recessed firing electrode will not operate at low speeds
without

Signal
L1 ignition coilis) defective. Seo Chapter 4,
wmmm«
1 Pilot screwls) out of adjustrment (Chapter 3).
©) Pilot et or air passage clogged. Aemave and overhaul the
carburatiors.

[ Air bleed holes clogged. Remove carburettor and blow out all

E
i
!
s
j

[ Alr cleaner-to-carburetior boot poory mm Look for cracks,
parts.

Fuel level too high or too low. Adjust the ficats (Chapter 3).
Fuel tank air vent obstructed. Make sure that the air vent passage
in the filler cap is open.

Carbursttor intake manifolds loose. Gheck for cracks, breaks, tears
o bose clamps of bolts. Repair of replace the rubber boots.

Compression low

[ Spark plug loose. Remove the plugs and inspect their threads.
Fsingtall and tighten to the specified (Chapter 1).

(] Cylinder head rot sulficiently tightenad down. If the cylinder head
is suspected of being loose, then thera's a chance that the gasket
and head are damaged if the problem has persisted for any length
of time. The head nuts should be tightened 10 the proper torgue in
the cormect sequence (Chapler 2).

[ Improper vahve clearance. This means that the valve is not closing
completely and compression pressure is leaking past the valve.
Check and adjust the valve clearances {Chapter 1).

oo

o

[0 Cylinder andfor piston womn. Excessive wear will cause
compression pressure to leak past the rings. This is usually
accompanied by worn rings as well. A top end overhaul is
necessary (Chapter 2).

[ Pistan rings wom, weak, broken, or sticking. Bmkmormq

excessive wear of the piston ring lands. Piston replacement is

necessary (Chapter 2).

[ Cylinder head gasket damaged. if the head is allowed 1o become
loose, or if excessive carbon build-up on the piston crown and

the head
gasket may loak. mhwhmmmw
restors tha seal, 5o gasket replacement is necessary (Chapter 2).

[ Cylindor head warped. This is caused by overheating or iImproperty
tightened . Maching shop resurfacing or head
roplacemont is necessary (Chapter 2.

[ Valve spring broken o weak. Caused by component failure or
war, the spring(s) must be

an
the seat (from carburetion, lubrcation
e cleaned and/or replaced and the seats serviced if possible
(Chapter 2).
Poor acceleration
[0 Carburetiors leaking or dirty. Owverhaul the carburettors

= Thrﬂnummuclnu The pick-up coills) or the igniter may be
dafective. if 5o, they must be replaced with new ones, as they can't

o repaired.
[ Carburettors not synchronised. Adjust them with a vacuum gauge
50t or mancmater (Chaptor 1).
O Englnlﬁ.vbmky too high. Using a heavier oil than that
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3 Poor running or no power at high speed

Firing incorrect

[ Adr filter restricted. Clean or replace filter (Chapter 1).

[ Spark plug fouled, defective of wom out. See Chapler 1 for spark
maintanancs.

Bl -

[ Spark plug cap or secondary (HT) wiring defective. See Chapters 1
and 4 for dotails of the ignition system.

[ Spark plug cap not in good contact. See Chapter 4.

[ Incomect spark plug. Wrong type, heat range or cap configuration.
Check and install comect plugs listed in Chapter 1. A cold plug or
one with a recessed firing electrode will not operate at low speeds

[l

without fouling.
[ igniter defective. See Chapter 4.
u]

Ignition coilis) defective. Ses Chapter 4.
[0 Spark plug wires crossed (see Chaplers 1 and 4).

Fuel/air mixture incorrect

o mhcwmmwmmmmmdﬁqh
main jats. Cloan the fuel tap filter, the float chamber area, and the

that causes excess carbon

pistons necessary 2
[ Piston ring-to-groove clearance excessive. This is caused by

1o restore the seal, so gasket
(Chapter 2).

[ Cyfinder head warped. This is caused by overheating or improperty
tightened head nuts. Machine shop resurfacing or head
replacement is necossary (Chapter 2).

1 Valve spring broken or weak. Caused by component fallure or
woar; th spring(s) must be replaced (Chapter

O mmmm.mnmm.mmm
w-wwiuuhm adjustment], bumed valve or seat

I0ts and carburetior orifices (Chapter 3. an accumulation of carbon deposits on

] Main jet wrong size. ‘I"h.g‘.ndlrdmlghxmluunl Mulﬂrwnmlbnwlubﬂcuﬁmuwmll The valves
pressure and cxygen con must be cloaned and/or replaced and the seats serviced if possible

O Throttle shaft-to-carburettor body Dlwmclwomlw. Rater to 2.

Chapter 3 for and part
[ Air bleed holes clogged. Remove and overhaul Knocking or plinkd

o
alcknuma ssaled, or L Carbon build-up in combustion chamber. Use of a fuel additive

ao

poorty
Air claner-to-carburettor boot poorly sealed. Look for cracks,
holes or loose clamps, and replace or repair defective parts.
Fusl level too high ar 190 low. Adjust the ficatis) (Chaptor 3).
Fusl tarik air vent obstructed. Make sure the air vent passage in the
filler cap is open.
[ Carburetior intake mandolkds locse. Check for eracks, breaks. tears
or loose clamps or bolts. Repair or replace the rubber boots
2

(njm]

(Chapter

[ Fuel finer clogged. Renew the in-line fuel fiter (Chapter 1) and
clean the fuel tap filter (Chapter 3).

o Puluueaowsq Pull the fuel line loose and carefully blow through

cmmmuw
[ Spark plug loose. Remove the plugs and inspact their threads.

torque 1
[ Cylinder head not sufficiently tightenad down. If the cylinder head

of time. The head nuts should be tightened to the proper torque in
the comect sequence (Chapter 2).
O Improper valve clearance, This means that the valve is not closing
completaly and compression pressure is leaking past the valve.
Check and adjust the valve clearances (Chapter 1).
Cylinder and/or piston worn. Excessive wear will cause
COMpression pressure to leak past the rings. This is usually
accompanied by worn rings as well. A top end overhaul Is
necessary (Chapler 2).
[J Piston rings wom, weak, broken, or sticking. Broken or sticking
Ppiston rings usually indicate a lubrication or carburetion problem

[u]

that will dissolve the adhesive bonding the carbon particles 1o the
crown and chamber is the easiest way to remove the build-up.
Otherwise, the cylinder head will have to be removed and
decarbonised (Chapter Z).

[ Incomect or poor quality fusl. Ol or improper of fuel can
cause detonation. This causes the piston to rattle, thus the
knocking or pinking sound. Drain old fuel and always use the
recommended fuel

grade.

[ Spark plug heat range incomect. Uncontrolied detonation indicates
the plug heat range is too hot. The plug in effect becomes a glow
plug, raising cylinder . Install the proper heat range
 plug (Chapter 1),

[0 improper airfuel mixture. This will cause the cylinder to run hot,

Miscellaneous causes

[0 Throttle valve doesn't open fully. Adjust the cable slack

_ (Chapter 1),

[ Maladjusted throttle position sensor - later models (Chapter 4).

[] Cuwtch slipping. May be caused by loose or wom cluich
components. Roter to Chapter 2 for clutch overhaul procedures.

Timing not advancing.
[l Engine oil viscosity too high. Using a heavier ol than the one

" brake piston sealing boot, or from a warped disc or bent axle.
Ropair as nocessary,
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4 Overheating

mm Compression too high

] Engine oll level low. Check and add ofl (Daily (pre-ride) checks). a c-bonbﬂduphwnbwbncw Use of a fuel additive
1 Wrang type of oil. If you're not sure what type of oil is in the engine, will dissalve the adhesive Banding the carbon particles to the

dirain it and fill with the comect type (Chapter 1).
[ Air leak at carburettor intake boats. Check and tighten or replace

__ asnecessary (Chapter
] Fuel level low. Check and adjust if necessary (Chapter 3).
) Womn ol pump or clogged oll passages. Check ol pressure
2). Replace pumg o clean passages
1| build-up in combustion chambers. Use of a fuel additive
that will dissobve the adhesive bonding particles to the

Build-up, Otherwise, the cyfinder head will have to be remaved and
decarbonised (Chapter 2).
Firing incorrect
[ Spark plugs fouled, defective or wom out. See Chapter 1 for spark
maintenance.

plug

O Incomect spark plugs.

[ Fausty ignition codls) (Chapter 4).
Wmmm

, Dirt, water and other contaminants can clog th
main jots. WNMWM“ the float chamber area and the
mmwmw-ammmmnm

(Chapter 1).
[ Main jet wrong size. The standard jetting is for sea level
atmospheric content.

Alr cleanar-to-carburettor boot pooﬂyauild Look for cracks,

hales or loose clamps and replace or repal,

o rwwmwmum}nuu-m

1 Fuel tank air vent obstructed, Make sure that the air vent passage.
in the filler cap is open.

[ Carburettor intake manifolds loose. Check for cracks, braaks, tears

or loose clamps or bolts. Repair or replace the rubber boots

(Chapter 3). Remaove the manifolds and inspect the O-rings (see

Chapter 3).

5 Clutch problems

maummmummmmmmm
up. Otherwise, the cylinder head will have 1o be remaoved and
decarbonised {Chapter

2‘l.
[] Improperty machined surface or installation
Incomect uulwl during m assombly. Check Spscmullom
(Chapser 2).

Engine load excessive
[ Chutch slipping. Can be caused by damaged, loose or wom chutch
Refer to Chapter 2 for
[] Engine oil level too high. The addition of 1oo much oil will causs
pressurisation

checks).

o Enulmoummllymhm Using a heavier ofl than the one
recommended in Chapter 1 can damage the oll pump or
wmmnww-lwum\humh-#m

[J Brakes dragging. Usually caused by debris which has entered the
brake piston sealing boot, or from a warped disc or bent axe.
Repair as necessary.

Lubrication

[] Engine oil level too low. Friction caused by intermittent lack of
lubrication or from oil that is overworked can cause overhaating.
The oil provides a definite cooling function in the engine. Check the
ol lovel [Daily (pre-ride) checks).

Miscellaneous causes

=] system. Most exhaust
«cause the enging to run leaner, which makes it run hotter. Whan
installing an accessory exhaust system, always reject the
carburstiors.

Clutch slipping
[ Friction plates woem or warped. Overhaul the cluleh assembly
2

[] Stesl plates wom or warped (Chapter 2).

[ Clutch springs broken or weak. old or heat-damaged (from
slipping cluteh) springs should be replaced with new ones
{Chagser 2).

W«:nnrwpddmﬂpwl- Replace (Chapter 2).
reloase mechanism defective. Replace any defective parts
W-'«‘L

[J Clutch hub or housing unevenly wom. This causes improper
engagemant of the discs. Replace the damaged or worn parts
(Chapter 2).

GMMMWM
| Sticking cable, Inspect and lubricate or replace {Chapter 2).

[ Chutch plates warped or damaged. This will cause cluich drag,
which in tum will cause the machine to creep. Overhaul the clutch
assemibly (Chapter 2).

[ Clutch spring tension uneven. Usually caused by a sagged or
broken spring. Check and replace the spring (Chapter 2).
[ Engine oll deteriorated. Oid, thin, wom out oll will not provide
proper lubrication for the discs, causing the cluich to drag.
Wnummw-u
[] Engine oil viscosity too high. Using a heavier oil than
recommended in Chapter 1 can cause the plates to stick together,
putting a drag on the engine. Change to the correct weight ol

sred on shaft, Lack of SOVEre Woar or

can cause the housing to saize on the shaft, Overhaul of

mummwm may be necessary to repair
the damage {Chagter 2).

[ Clutch release mechanism defective. Worn or damaged release
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6 Gear shifting problems

Doesn't go into gear or lever doesn't return
O Chutch not . See Section 5.
I Snif forkis) bent or seized. Often caused by dropping the machine
or from lack of Overhaul the (Chapter 2).
] Gaearfs) stuck on shaft. Most often caused by a lack of kuibrication
excessive wear in transmission bearings and bushings.
transmission

g
i
it
3
i
[
{

allowing the laver to get loose or from dropping the machine.
2)

Replace necessary (Chapter 2).
Shift machanism pawl broken or wormn. Full engagemant and rotary
mavemant of shift cam results. Replace shaft assembly {Chapter 2).

7 Abnormal engine noise

7] Pawl spring broken. Allows pawl to float, causing sporadic sk
‘operation. Replace spring (Chapter 2).

Jmﬂpluﬂofpm
1 Shift fork(s) wom. Overhaul the transmission (Chapter 2).
" Gear groavels) wom. Overhaul the transmission (Chapter 2).

o Gwdowwdonllollwnudlmlaod The gears should |
inspected and replaced. No attempt should be made 10 senvice t
WO parts.

Overshifts

] Owvershift limiter broken or distorted (Chapter 2).

Knoﬂmvnrpmkﬁw

-] Carbon bulld-up In combustion chamber. Use of a fuel additive
that will dissolve the adhesive bonding the carbon particles to the
piston crown and chamber is the easiest way -
up. Otherwise, the cylinder head will have to be remaoved and

decarbonised (Chapter 2).
{1 Incorrect or poor quality fuel. Old or improper fuel can cause
detonation. This causes the pistons to rattie, thus the knocking or
pinking sound. Drain the old fusl and always use the
recommendad grade fusl (Chapter 3).
Spark plug heat i L ion indicates
that the plug heat rangs is too hot. The plug in effect becomes a
glow plug, raising cylinder temperatures. Install the proper heat
range phug (Chapter 1).
O Improper airffusl mixture. This will cause the cylinders to run hot
and lead to detonation. Clogged ats of an air leak can cause this
imbalance. Seo Chapter 3.

Piston slap or rattling

Cylinder-to-piston clearance excessive. Caused by improper
. Inspect

o

o

. Replace damaged (Chagpter 2).

[ Piston ringls) worn, broken or sticking. Overhaul the top end
(Chapter 2).

] Piston seizure damage. Usually from lack of lubrication or

ovarheating. Replace the pistons and bore the cylinders, as
necessary (Chapter 2).

8 Abnormal driveline noise

T Connecting rod upper or lower end clearance excessive. Caus
bry excessive wear or lack of lubrication. WORT: parts,

Valve noise
] Incosrect valve clearances. Adjust the clearances by referring
Chapter 1.

[ Valve spring broken or weak. Check and replace weak val
‘springs (Chapler 2).

] Camshaft or cylinder head wom or damaged. Lack of lubrication
high rpm is usually the cause of damage. Insufficient oil or tailure
«change the of at the recommanded intervals are the chief caus:
Since there are no replaceable bearings in the head, the head its
will have 1o be replaced if there is excessive wear or dama
[Chapter 2\,

Other noise

1 Cylinder head gasket leaking.

U] Exhaust pipe leaking at cylinder head connection. Caused |

Improper it of pipe(s) of locse exhaust flangs. All axhaust fastens

'should be tightenad evenly and carefully. Failure 1o do this will i

‘o a loak.

Crankshaft runout excessive. Caused by a bent crankshaft (frc

‘over-ravving) or damage from an upper cylinder componant failu

Can also ba attributed 1o dropping tha machina on sither of £

crankshaft ends.

o Enqlnemnwlnhlom Tighten all engine mount bolts to t
s wﬂnm&!ﬂm

[ Crankshaft bearings wom mnma

1 Camshaft chain tensioner defective. Inspect and replace
necessary (Chapter 2).

| Camshaft chain, sprockets or guides wom (Chapter 2).

Clutch noise

] Chutch housing/Triction plate clearance excessive (Chapter 2).

O Mmmmmmmmwa

mmmﬂmm

Ll Bearings worm. Also includes the possibility that the shafts are
worn. Overhaul don (Chapter 2).

This will cause early baaring failure (Chapter 2).

] Engine oll level too low. Causes a howl from transmissic
Also affects engine power and clutch operation (Daily (pro-ric
chacksh.

Final drive noise

Chain not adjusted propery (Chapler 1)

Engine sprocket or rear sprocket loose. Tighten fastens
(Chapters 2 and 5).

] Sprocketis) woem. Replace sprocketis). (Chapter 5).

1 Rear sprocket warped. Replace (Chapler 5.

1 Wheel coupling jcush drive) wom. Replace coupling (Chapier 5).
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9 Abnormal frame and suspension noise

Front end noise

T Low fuid level or improper viscosity ofl in forks. This can sound like
spurting and is usually accompanied by iregular fork action
(Chapter 5).

] Spring weak or broken. Makes a clicking or scraping sound. Fork
o, whan drained, wil have a lot of matal particles in it Chapter 5).

] Steoring head bearings loose or damaged. Clicks when braking.
Check and adjust or replace as necessary (Chapters 1 and §).

) Fork clarmps loose. Make sure all fork clamp pinch bolts are tight

(Chapter 5).
Fork tube bent. Good possibility i machine has been dropped.
tube With a new cne (Chapter 5).

lemumbmmmwmlnmﬂm
torque (Chapter 6).
mmm

I Fluid level incorrect. indicates a leak caused by defective seal.

Shock will be

" of the shock and can't bo remecied, The shock must be replaced
with & rew one (Chapter 5).

Bent or damaged shock body. Replace the shock with a new one
(Chapter 5).

Brake noise
[ Squeal caused by pad shim not installed or positioned comectly
(Chagter &)

) memwmm.uwmm-anmm
with glazed pads. Glean using brake cleaning sobvent (Chapter 8.
L Contamination of brake pads. Oll, brake fluid or dirt causing brake

to chatter cr squeal. Clean or renew pads (Chapter B).

L1 Pads glazed. Caused by excessive heat from prolonged use or
from Do not use cloth,
carborundum cloth or any other abrasive to roughen the pad
surfaces as abrasives will stay in the pad material and damage the
disc. A very fine flal file can be used, but pad replacement is
suggested as a cure (Chapiler €).

(] Disc warped. Can cause a chattering, clicking or intermittent
squeal. Usually accompanied by a pulsating Iever and uneven
Braking, the disc.

[ Loose or worn wheel bearings. Check and replace as needed
(Chapter 6).

10 Oil level indicator light comes on

Engine lubrication system

[ These models use an oil leved light rather than an oil pressure light.

O Engine oil lovel low. Inspect for leak or other problem causing low
oil level and add recommended ofl (Dally {pre-ride) checks).

11 Excessive exhaust smoke

Electrical system

1 il lovel switch defective. Check the switch according to the
procedure in Chapter 8. Replace it if it's defective.

O Qil level indicator light circuit defective, Check for pinched,
sharted, od or damaged wiring (Chapter 8).

White smoke

[ Piston il ring wom. The ring may be broken or damaged, causing
ofl from the crankcase to be pulled past the piston into the
combustion chamber. Replace the rings with new ones
(Chapter 2).

[ Cylinders worn, cracked, or scored. Caused by overhsating or oil
mmmﬂlmwb@mmﬂmpHm

o vmmm damaged or wom. Replace oil seals with new ones
(Chapter 2).

Valve guide worn. Parform a complete valve job (Chapler 2.
Engine oil level too high, which causes the ofl to be forced
past the rings. Drain oil to the proper level (Dally (pre-ride)

chocks)
o MWImbmoﬂmandvmdh

] crankcase
Clogged breather of hoses usually the cause (Chapter ).

Black smoke

L Air cleaner clogged. Clean o replace tha elemant (Chapter 1).

L0 Main jet too large or loose. Compare the jet size to the
Specifications (Chapter 3.

[0 Choke stuck, causing fusl to be pulled through choke circuit
(Chapter 3).

[ Fued level too high. Check and adjust the float level as necessary
(Chapter 3).

[ Inkat needbe heid off needie seat. Clean the float chambers and fusl
fina and replace the needles and seats if necessary (Chapter 3).

Brown smoke

[J Main jet too small or clogged. Lean condition caused by wrong
size main jat or by a restricted orifice. Clean float chamber and jets
and compare jet size to 5

[ Carburettor intake
[ Air cleanar poorly sealed or not installed (Chapter 1).
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12 Poor handling or stability

Handlebar hard to turn

[ Steering stern locknut too tight (Chapter 5).

[ Bearings damaged. Roughness can be felt as the bars are tumed
from side-to-sido. Replace bearings and races.

[ Races dented or worm. Mllnﬁmuluhwnwwlnﬂiyew
[position (g, straght ahead), from a collision of hitting a pothoks of
from dropping the machine. Replace races and bearings

s
!
i

[ Steering stem bent. Caused by a collsion, hitting a pothale or by
dropping the machine. Replace damaged part. Don't try to
straighten the stearing stem {Chapter 5).

] Front tyre air pressure too low (Chapter 1).

Handiebar shakes or vib »

[ Tyres wom or out of balance {Chapter ).

[ Swingarm bearings wom. Replace womn bearings by referring to
Chapter 8.

[ Rimis) warped o damaged. Inspect wheels for runout (Chapter 8).

[ Wheel bearings worn, Wom front or rear wheel bearings can cause
|poor tracking. Wom front bearings will cause wobbie (Chapter 6).

[ Handiebar clamp bolts loosa (Chapter 5).

[ Stearing stem or fork clamps kose. Tighten them to the specified
torque (Chapter 5).

O Engine mounting bolts loose. Will cause excessive vibration with
ncreased engine rpm (Chapter 2).

13 Braking problems

Handlebar pulls to one side
1 Frame bent. Definitely suspect this if the machine has been

7 Wheel out of alignment. Caused by improper location of axle
spacers or from bent sisering stem or frame (Chapler 5).

1 Swingarm bant or twisted, Caused by age [metal fatigue) or impact
damage. Aepiace the arm (Chapter 5),

] Stesring stern bent. Caused by impact damage or by dropping the
matorcycle. Replace the steering stem (Chapter 5).

1 Fork lag bent. mmlmmﬂnmmmw
parts (Chapter &)

1 Fork oil lovel uneven, Check and add or drain as necessary
{Chagsor 1).

o mmmamma

Mﬂmm, don’t hold

Alr i brake line, Caused by inattention to master cylinder fluid level

or by leakage. Locate problem and bieed brakes {Chapter 6).

Pad of disc wom (Chapters 1 and 6).

Brake fluid leak. See paragraph 1.

‘Contaminated pads. Caused by contamination with oil, grease,

brake flukd, atc. Clean or replace pads. Clean disc thoroughly with

brake cleaner (Chapter 6.

) Brake fluid deteriorated. Fluid ks old or contaminated. Drain
system, replanish with new fluld and bleed the system (Chapler 6).

[0 Master cylinder internal parts wom or damaged causing fluid to

ooo o

bypass [Chapter ).

[] Master cylinder bore scratched by foreign matesial or broken
spring. Aepair or repiace master cyfinder (Chapter 6).
Disc warped. Roplace disc (Chapter 6)

Brake lever or pedal pulsates

[} Brake caliper shafts damaged or sticking, causing caliper to bind.
Luba the shafts or replace them if they are corroded or bant
(Chapeer &).

] Wheel warpad or otherwise damaged (Chapter 6).

] Wheel bearings damaged or wom (Chapter 6).

Er!kudmg

] Master cylinder piston seized. cwwmudmm

] Brake pad damaged. Pad material separated from backing plate.
Usually caused by faulty manufaciuring process or from contact

with chemicals. Replace pads (Chapiter 6).
Pads impropery installed (Chapter &),

Rear brake pedal freeplay insufficient (Chapter 1).

[ Corrosion in brake pad cavities. On UK models, refer to the pad
replacemont procedure in Chapter & and apply special lubricants
o the recommendesd areas.
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14 Electrical problems

Battery dead or weak [ Amemator stator coll open or shored

(Chapter 8),
. [] Wiring faulty. Wiring grounded or connections loose in ignition,
L,BaMllulty m«wmmumm-omw «charging or lighting circuits (Chapter B).

< *wmmau-av !otmumwwod
() Wubhnm ipor contact (Chapter 81 C defective. O s noticed when battery
] Load excessive. Caused by addition of high wattage kghts o other gty axcessively warm of bodls over (Chapter B).
_ electrical accessories. 1 Battery defective. Replace battery with a new one (Chapter 8).
] ignition switch defective. Switch either grounds intemally or fals 1o | Battery amperage oo low, wrong type or size. Install
shut off system. Replace the switch (Chapter &), manufacturee’s specified amp-hour battery to handle charging load

1 Reguiatorrectifier defective (Chapter 8). (Chapter 8).
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