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32.10d ... and press it into its recess . - .

32.10e ... then secure the wiring with the
clamp

32.12a ... then install the bolt ...

the wiring grommet, then install it into the cut-
out in the crankcase (see illustrations).
Secure the wiring with its clamp {(see
illustration).

11 Clean the tapered end of the crankshaft
and the corresponding mating surtace on the
inside of the rotor with a suitable solvent.
Make sure that no metal objects have
attached themselves to the magnet on the
inside of the rotor, then install the rotor onto
the shaft (see illustration).

33.1 Disconnect the regulator/rectifier
wiring connector

12 Install the rotor bolt and tignten it to the
torgue setting specified at the beginning of
the Chapter, using the method employed on
removal to prevent the rotor from turning (see
illustrations).

13 Install the alternator cover using a new
gasket {see illustration 32.6). Tighten the
cover bolts evenly in a criss-cross sequence.
14 Reconnect the wiring at the connector
and secure it with any clips or ties.

15 Install the lower fairing (see Chapter 8).

33 Regulator/rectifier -
check and replacement

Vi

Check

1 Remove the seat cowling (see Chapter B).
The regulator/rectifier is mounted on the left-
hand side of the rear sub-frame. Disconnect
the wiring connector (see illustration).

2 Connect the negative (~ve) probe of the
multimeter to a suitable ground {earth) point,
then switch the ignition switch 'ON' and carry

32.11 Fit the rotor onto the shaft . ..

32.12b ... and tighten it to the specified torque

out the following checks.

3 Set the multimeter to the 0-20 dc volts
setting. Connect the meter positive (+ve)
probe to the Red/white terminal and the
negative {-ve) probe to the green terminal on
the wiring connector and check for voltage.
Full battery voltage should be present. Switch
the ignition switch ‘OFF".

4 Switch the multimeter to the resistance
(ohms) scale. Check for continuity between
the Green terminal of the wiring connector
and ground (earth). There shouid be
continuity.

5§ Check the resistance bhetween any two
Yellow terminals of the wiring connector. A
resistance reading of 0.1 to 1.0 ohms should
be obtained between any two Yellow
terminals of the wiring connector.

6 If the above checks do not provide the
expected results check the wiring between
the battery, regulator/rectifier and alternator
(see the wiring diagrams at the end of this
book).

7 1f the wiring checks out, the
reguiator/rectifier unit is probably faulty. To
check the unit, use a multimster set to the
appropriate resistance scale and check the
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vl Repair and overhaul tools

(= = =
- e
= m . ] . - .
i - il ® 8 . |
nangasgn | N | HIE 7 |
1 Torque wrench 4 Vernier gauge 7 Selection of pullers 10 Wire stripper and 18 Hose clamp

{smail and mid-ranges) 5 Circlip pliers (internal and 8 Breaker bars crimper tool fwingnut type sa0wn
-~ — 2 Conventional, plastic or external, or combination) 9 Chain breaking/ 11 Muwtimeter (measures 14 Clutch nofding too
soft-faced harmmers 6 Set of cold chisels riveting too! set amps, volts and chms) 15 One-man brake/cluics
l 3 Impact driver set and punches 12 Stroboscope (for bieeder kit
:\ dynarmic timing checks)
&
-

Specialist tools

—mey) 1 Micrometers 4 Cylinder 7 Plastigauge kit 10 Piston ring removal and 13 Stud extractor
e {external type) compression gauge 8 Valve spring compressor instaftation too! 14 Screw extrac:
o 2 Telescoping gauges 5 Vacuum gatiges (lefi) or {4-stroke engines) 11 Piston ring clamp 15 Bearing driver =1
== 3 Diaf gauge manometer (right) 9 Fiston pin drawbolt tool 12 Cylinder bore hone

6 Oif pressure gauge {stone type shown)

T
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2 Fasteners -
screws, bolts and nuts

r

Fastener types and applications

Bolts apic
# Fastener head types are either of
hexagenal, Torx or splined design, with
internal and external versions of each type
(see illustrations 2.1 and 2.2}; splined head
fasteners are not in common use on

motorcycles, The conventional slotted or
Phillips head design is used for certain
screws. Bolt or screw length is always
measurad from the underside of the head to
the end of the item {see illustration 2.11).

2.1 Internal hexagon/Allen {A}, Torx (B)
and splined (C) fasteners, with
corresponding bits

2.2 External Torx (A}, splined (B)
and hexagon (C) fasteners, with
corresponding sockets

@ Certain fasteners an the motorcyele have
a tensile marking on their heads, the higher
the marking the stronger the fastener. High
tensile fasteners generally carry a 10 or higher
marking. Never replace a high tensile fastener
with one of a lower tensile strength.

¥ & (see illustration 2.3)

# Plain washers are used between a fastener
head and a component to prevent damage to
the component or to spread the load when
torque is applied. Plain washers can also be
used as spacers or shims in certain
assemblies. Copper or aluminium plain
washers are often used as sealing washers on
drain plugs.

O Uy

2.3 Plain washer (A), penny washer (B),
spring washer (C) and serrated washer {D)

® The split-ring spring washer works by
applying axial tension between the fastener
head and component. If flattened, it is
fatigued and must be renewed. If a plain (fiat}
washer is used on the fastener, position the
spring washer between the fastener and the
plain washer.

® Serrated star type washers dig inta the
fastener and component faces. preventing
loosening. They are often used on electrical
earth {ground) connections to the frame

@ Cone type washers (sometimes called
Belleville) are cenical and when tightened
apply axial tension between the fastener head
and compenent. They must be installed with
the dished side against the companent and
often carry an OUTSIDE marking on their
outer face. If flattened, they are fatigued and
must be renewed.

® Tab washers are used to lock plain nuts or
bolts on a shaft. A portion of the tab washer is
bent up hard against one flat of the nut or boft
to prevent it loosening. Due to the tab washer
being deformed in use, a new tab washer
should be used every time it is disturbed.

% Wave washers are used to take up
endfloat on a shaft. They pravide light
springing and prevent excessive side-to-side
play of a compeonent. Can he found on rocker
arm shafts.

Nuts and split pines

@& Conventional plain nuts are usually six-
sided (see illustration 2.4). They are sized by
thread diameter and pitch. High tensile nuts
carry a number on one end to denote their
tensile strength.

2.4 Plain nut (A), shouldered locknut (B),
nylon insert nut (C) and castellated nut {D)

& Self-locking nuts either have a nylon
insert, or two spring metal tabs, or a shoulder
which is staked into a groove in the shaft -
their advantage over canventional plain nuts
is a resistance to loosening due to vibration.
The nylen insert type can be used a numbar of
times, but must be renewed when the friction
of the nylon insert is reduced, ie when the nut
spins freely on tha shaft. The spring tab type
can be reused uniess the tabs are damagead.
The shouldered type must be renewed every
time it is disturbed.

& Split pins (cotter pins) are used to lock a
castellated nut to a shaft or to prevent slackening
of a plain nut. Commen applications are wheel
axles and brake torque arms. Because the split
pin arms are deformed to lock arcund the nut a
new split pin must always be used on installation
- always fit the comrect size split pin which will fit
snugly in the shaft hole. Make sure the split pin
arms are correctly located around the nut (see
illustrations 2.5 and 2.6).

2.5 Bend split pin (cotter pin} arms
as shown (arrcws) to secure
a castellated nut

-
2.6 Bend split pin {cotter pin) arms as
shown to secure a plain nut

Caution: If the castellated nut sfots do
| not align with the shaft hole after
| tightening to the torgue setting, tighten
| the nut until the next slot aligns with the
| hole - never slacken the nut to align its
| slot. |

# R-pins {(shaped like the letter R}, or slip
pins as they are sametimes called, are sprung
and can bes reused if they are otherwise in
good condition. Always install R-pins with
their closed end facing forwards (see
illustration 2.7).
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® If you are working on an engine internal
component, corrosion will most likely not be a
problem due to the well |ubricated

environment. However, components ¢an be
very tight and an impact driver is a usefut tool
in freeing them {see iflustration 2.14).

2.14 Using an impact driver
to free a fastener

® Where corrosion has occurred between
dissimilar metals (eg steel and aluminium
alloy), the application of heat to the fastener
head will create a disproportionate expansion
rate between the two metals and break the
seizure caused by the corrosion. Whether
heat can be applied depends on the location
of the fastener - any surrounding components
likely to be damaged must first be removed
(see illustration 2.15). Heat can be applied
using a paint stripper heat gun or clothes iron,
or by immersing the ¢omponent in boiling
water - wear protective gloves to prevent
scalding or burns to the hands.

2.15 Using heat to free a seized fastener

® As a last resort, it is possible to use a
hammer and cold chisel to work the fastener
head unscrewed (see illustration 2.16). This
wil damage the fastener, but more
importantly extreme care must be taken not to
damage the surrounding component.

Caution: Remember that the component
being secured is generalily of more value
than the bolt, nut or screw - when the
fastener is freed, do not unscrew if with
| force, instead work the fastener back
| and forth when resistance is feli io
prevent thread damage.

2.16 Using a hammer and chisel
to free a seized fastener

Broken fasteners
and damaged heads

® i the shank of a broken bolt or screw is
accessible you can grip it with self-locking
grips. The knurled wheel type stud extractor
tool or self-gripping stud puller tool is
particutarly useful for removing the long studs
which screw into the cylinder mouth surface
of the crankcase or bolts and screws from
which the head has broken off (see
illustration 2.17). Studs can also be removed
by locking two nuts together on the threaded
end of the stud and using a spanner on the
lower nut (see illustration 2.18}.

-
-
A

2.17 Using a stud extractor tool to remove
a broken crankcase stud

L

2.18 Two nuts can be locked together to
unscrew a stud from a component

® A bolt or screw which has broken off
below or level with the casing must be
exiracted using a screw extractor set. Centre
punch the fastener to centralise the drill bit,
then drill a hole in the fastener (see
illustration 2.19). Select a drill bit which is
approximately half to three-quarters the

2.19 When using a screw exiractor,
first drill a hole in the fastener...

diameter of the fastener and drill to a depth
which will accommodate the extractor. Use
the largest size extractor possible, but avoid
leaving too small a wall thickness otherwise
the extractor will merely force the fastener
walls outwards wedging it in the casing
thread.

® |If a spiral type extractor is used, thread it
anti-clockwise into the fastener. As it is
screwed in, it will grip the fastener and unscrew
it from the casing (see illustration 2.20).

2.20 ... then thread the extractor
anti-clockwise into the fastener

® | a taper type extractor is used, tap it into
the fastener so that it is firmly wedged in
place. Unscrew the extractor (anti-clockwise)
to draw the fastener out.

Warning: Stud extractors are |
N very hard and may break off in |
the fastener if care is not taken
- ask an engineer about spark
[ erosion if this happens.

® Alternatively, the broken bolt/screw can
be drilled out and the hole retapped for an
oversize bolt/screw or a diamond-section
thread insert. It is essential that the drilling is
carrled out squarely and to the correct depth,
otherwise the casing may be ruined - if in
doubt, entrust the work to an engineer.

® Bolts and nuts with rounded comers cause
the correct size spanner or socket to slip when
force is applied. Of the types of spanner/socket
available always use a six-point type rather
than an eight or twelve-peint type - better grip
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# Locking compounds are used in locations
where the fastener is prone to loosening due
to vibration or on important safety-related
items which might cause loss of control of the
motorcyele if they fail. It is also used wheare
important fasteners cannct be secured by
other means such as lockwashers or split
pins.

# Before applying locking compound, make
sure that the threads (internal and external) are
clean and dry with all old compound removed
Select a compound to suit the component
being secured - a non-permanent general
locking and sealing type is suitable for most
applications, but a high strength type is needed
for permanent fixing of studs in castings. Apply
a drop or two of the compound to the first few
threads of the fastener, then thread it into place
and tighten to the specified toraue. Do not
apply excassive thread locking compeund
atherwise the thread may be damaged on
subseauent removal,

2 Certain fastenars are impregnated with a
dry film type coating of locking compound on
their threads. Always renew this type of
fastener if disturbed,

® Anti-seize combounds, such as copper-
based greases, can be apbplied to protect
threads from seizure due to extreme heat and
corrosion. A common instance is spark plug
threads and exhaust system fasteners.

3 I\'ﬁe'a%ufihg iooiéiandfgaugeS'

® Feeler gauges {or blades) are used for
meastring small gaps and clearances (see
illustration 3.1}. They can also be used to
measure endfloat (sideplay) of a component
on & shaft where access is not possibie with a
dial gauge

#: Feeler gauge sets should be treated with
care and not hent or damaged. They are
eiched with their size on one face. Keep them
clean and wvery lightly oiled to nrevent
corrosinn build-up.

3.1 Feeler gauges are used for measuring
small gaps and clearances - thickness is
marked on ane face of gauge

® When measuring a clearance, select a
gauge which is a light sliding fit between the two
components, You may need to use two gauges
together ic measurs the clearance accurately.

@ A micrometer is a precision tool capable
of measuring te 0.01 or 0.001 of a millimetre
It should always be stored in its case and not
in the general toolbox. It must be kept clean
and never drcpped, otherwise its frame or
measuring anvils could be distorted resulting
In inacecurate readings.

& External micrometers are used for
measuring outside diameters of components
and have many more acplications than internai
micrometers. Migrometers are available in
different size ranges, eg 0 to 25 mm, 25 to
50 mm. and ubwards in 25 mm stebs; some
large micrometers have interchangeable anvils
to allow a range of measurements to be taken,
Gererally the [argest precision measurement
you are likely to take on a motorcycle is the
piston diameter,

# Internal micrometers (or bore micromaters)
are used for measuring inside diameters, such
as valve quides and cylinder bores.
Telesconing gauges and small hole gauges are
used in conjunction with an external micro-
meter, whareas the more expensive infernal
micrometers have their own measuring device

Note: The conventional anaiogue type
instrument is described. Although misch easier
to read, digital micrometers are considarably
more expensive.

@ Always check the calibration of the
micrometer before use, With the anvils closed
{0 to 25 mm type) or set over a test gauge (for

3.2 Check micrometer calibration
befare 11se

the larger types) the scale should read zero
{see illustration 3.2)}; make sure that the anvils
{and test piece) are clean first, Any discrepancy
can be adiusted by referring to the instructions
supplied with the tool. Remember that the
micrometer is a precision measuring tool -
don't force the anvils closed, use the ratchat {(4)
an the end af the micrometer 1o ciose it. In this
way, a measured force is always applied.

® To use, first make sure that the item being
meastred is clean. Place the anvil of the
micrometer (1) against the item and use the
thimble (2) to bring the soindle (3) lightly into
contact with the other side of the item [see
illustration 3.3). Don't tighten the thimble
down because this will damage the micrometer
- instead use the ratchet (4) on the end of the
micromeater. The ratchet mechanism applies a
measured force preventing damage to the
instrument.

® The micrometer is read by referring to the
linear scale on the sleeve and the annnlar scale
on the thimble. Read off the sleeve first to
obtain the base measurement, then add the
fine measurement from the thimble to obtain
the overalf reading. The linsar scale on the
sleave reoresents the measuring rangs of the
micrometer (eg 0 to 25 mm). The annular scale

L

3.3 Micrometer component parts

i Anvif
2 Thimble

3 Snindle
4 Ratchet

5 Frome
6 Locking lever
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3.11 Vernier component parts (linear gauge)

3 Infernal jaws
4 Thurmmbwhee!

1 Ciamp screws
2 External jaws

In the example shown the item measures
55.92 mm (see illustration 3.12):

& Sliding scale
6 Main scale

7 Depth gauge

_Elase measurement 55.00 mm
Fine measurement 00.92 mm
Tetal figure 55.92 mm

3.13 Vernier component parts {dial gauge)

1 Clamp screw 5 Main scale

2 External jaws 5 Sliding scale
3 Internal jaws 7 Dial gauge
4 Thumbwheel

&  Some vernier calipers are equipped with a
diai gauge for fine measurement. Befare use,
check that the jaws are clean, then close them
fully and check that the dial gauge reads zero.
If necessary adjust the gauge ring accordingly
Slacken the vernier clamp screw (1) and set its
jaws over (2), or inside (3), the item to be
measured (see illustration 3.13). Slide the
jaws into contact, using the thumbwheel (4) for
fine movement. Read off the main scale (5)
where the edge of the sliding scale (8)
intersects it, taking the whale number to the
left of the zero; this provides the base
measurement, Read off the needle position on
the dial gauge (7) scale to provide the fine
measurement; each division represents 0.05 of
a millimetre. Add this fire measurement to the
base measurement to obtain the total reading.

In the example shown the item measures
55.95 mm {see illustration 3.14):

Base measurement 55.00 mm

Fine measurement 00.95 mm

Total figure 55.95 mm
00.95

i

3.14 Vernier gauge reading of 55.95 mm

Piasticauge

©  Plastigauge is a plastic material which can
be compressed between two surfaces to
measure the oil clearance between them. The
width of the compressed Plastigauge is
measured against a calibrated scale to
determine the clearance.

® Commen uses of Plastigauge are for
measuring the clearance between crankshaft
journal and main bearing inserts, between
crankshaft journal and hig-end bearing
inserts, and between camshaft and bearing
surfaces The folicwing example describes
big-end cil clearance measurement.

@ Handle the Plastigauge material carefully
to prevent distortion. Using a sharp knife, cut
a length which corresponds with the width of
the bearing being measured and place it
carefully across the journal so that it is parallel
with the shaft (see illustration 3.15). Carefully
install both bearing shells and the connecting
rod. Without rotating the red on the journal
tighten its bolts or nuts (as applicable) to the
specified torque. The connecting rod and
bearings are then disassembied and the
crushed Plastigauge examined.

3.15 Plastigauge placed across shaft joumal

# Using the scale provided in the
Plastigauge kit, measure the width of the
material tc determine the oil clearance (see
illustration 3.16). Always remove all traces of
Plastigauge after use using your fingernails.

Caution: Arriving at the correct|
| clearance demands that the assembly is |
|torqued correctly, according to the |

seitings and  sequence {where
applicable) provided by the motorcycle
manufacturer.

3.16 Measuring the width
of the crushed Plastigauge
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® Checking individuai components for
warpage, such as clutch plain {metal) plates,
requires a perfectly flat plate or piece or plate
glass and feeier gauges.

What is torque?

® Torque describes the twisting force about
a shaft. The amount of torque applied is
determined by the distance from the centre of
the shaft to the end of the lever and the amount
of force being applied to the end of the lever;
distance multiplied by force equais torque.

® The manufacturer applies a measured
torque to a bolt or nut to ensure that it will not
slacken in use and to hold two components
securely together without movement in the
joint. The actual torque setting depends on
the thread size, bolt or nut material and the
compaosition of the components being held.

® Too littte torque may cause the fastener to
loosen due to vibration, whereas tog much
torque will distort the joint faces of the
component or cause the fastener to shear off.
Always stick to the specified torque setting.

Using a torque wrench

@® Check the calibration of the torque
wrench and make sure it has a suitable range
for the job. Torgue wrenches are available in
Nm (Newton-metres), kgf m (kilograms-force
metre), Ibf ft (pounds-feet), Ibf in {inch-
pounds). Do not confuse Ibf ft with ibf in.

@ Adjust the tool to the desired torque on
the scale (see illustration 4.1}. If your torque
wrench is not calibrated in the units specified,
carefully convert the figure (see Conversion
Factors}. A manufacturer sometimes gives a
torgue setting as a range (B to 10 Nm) rather
than a single figure - in this case set the tool
midway between the two settings. The same
torque may be expressed as 9 Nm + 1 Nm,
Some torque wrenches have a method of
locking the setting so that it isn’t inadvertently
altered during use.

4.1 Set the torque wrench index mark to
the setting required, in this case 12 Nm

® |Install the bolts/nuts in their correct
location and secure them lightly. Their threads
must be clean and free of any old iocking
compound. Uniess specified the threads and
flange should be dry - oiled threads are
necessary in certain circumstances and the
manufacturer will take this into account in the
specified torque figure. Similarly, the
manufacturer may also specify the application
of thread-locking compound.

® Tighten the fasteners in the specified
sequence until the torque wrench clicks,
indicating that the torque setting has been
reached. Apply the torque again to double-
check the seiting. Where different thread
diameter fasteners secure the component, as
a rule tighten the larger diameter ones first.

® When the torgue wrench has been
finished with, release the lock (where
applicable) and fully back off its setiing to zero
- do not |eave the torque wrench tensioned.
Also, do not use a torgue wrench for
slackening a fastener.

Angle-tightening

@® Manufacturers often specify a figure in
degrees for final tightening of a fastener. This
usually foliows tightening to a specific torque
setting.

@ A degree disc ¢an be set and attached to
the socket (see illustration 4.2) or a
protractor can be used to mark the angle of
movement on the boli/nut head and the
surrounding casting (see illustration 4.3).

4.2 Angle tightening can be accomplished
with a torque-angle gauge ...

4.3 ... or by marking the angle on the
surrounding component

Loosening sequences

® Where more than one boit/nut secures a
compenent, loosen each fastener evenly a
little at a time. In this way, not all the stress of
the joint is held by one fastener and the
components are not likely to distort.

@ |f atightening sequence is provided, work
in the REVERSE of this, but if not, work from
the outside in, in a criss-cross sequence {see
iliustration 4.4),

9.\ .
Gl ;SEE

(inpeiz)

4.4 When silackening, work from the
outside inwards

Tightening sequences

@ |f a component is heid by mare than one
fastener it is important that the retaining
bolts/nuts are tightened evenly to prevent
uneven stress build-up and distortion of
sealing faces. This is especiaily important on
high-compression joints such as the gylinder
head.

® A sequence is usually provided by the
manufaciurer, either in a diagram or actually
marked in the casting. If not, always start in
the centre and work outwards in a criss-cross
pattern {see illustration 4.5). Start off by
securing all bolts/nuts finger-tight, then set
the torque wrench and tighten each fasterer
by a small amount in sequence until the final
torque is reached. By following this practice,

4.5 When tightening, work from the
inside outwards
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5.6 Expand the bearing pulfer so that it
locks behind the bearing . ..

5.9 Drawbolt cemponent parts assembled
on a suspension arm

1 Boft or length of threaded bar

2 Nuts

3 Washer (external diameter greater than
tubing internal diameter)

4 Tubing (internal diameter sufficient to
accomimodate bearing)

5 Suspension arm with bearing

6 Tubing (external diarmeter sijghtly smalier
than bearing)

7 Washer (external diameter siightly smaller
than bearing)

5.7 ... attach the slide hammer to the
bearing puller

method is attempted, first prepare a work
surface which will enable the casing to be
tapped face down to help dislodge the bearing
- a wood surface is ideal since it will not
damage the casing’s gasket surface. Wearing
protective gloves, tap the heated casing
several times against the work surface to
dislodge the bearing under its own weight (see
illustration 5.8)

5.8 Tapping a casing face down on wood
blocks can often dislodge a bearing

& Bearings can be installed in blind holes
using the driver or socket method described
above,

Drawbolts

&  Where a bearing or bush is set in the eye of
a component, such as a suspension linkage
arm or connecting rod small-end, removal by
drift may damage the component. Furthermore,
a rubber bushing in a shock absorber eye
cannot successiully be driven out of position. If
access is avallable to a engineering press, the
task is straightforward. If not, a drawbolt can be
fabricated to extract the bearing or bush

5.10 Drawing the bearing out of the
suspension arm

& To extract the bearing/bush you will need
a long bolt with nut (or piece of threaded bar
with two nuts), a piece of tubing which has an
internal diameter larger than the bearing/bush,
another piece of tubing which has an external
diameter slightly smaller than the bearing/
bush, and a selection of washers (see
illustrations 5.9 and 5.10). Note that the
pieces of tubing must be of the same length,
or longer, than the bearing/bush,

®  The same kit (without the pieces of tubing)
can be used to draw the new bearing/bush
back into place {see illustration 5.11).

5.11 Installing a new bearing (1) in the
suspension arm

Temperature change

@ If the bearing’s outer race is a tight fit in
the casing, the aluminium casing can be
heated tc release its grip on the bearing.
Aluminium will expand at a greater rate than
the steel bearing outer race. There are saveral
ways to do this, but avoid any localised
extreme heat (such as a blow torch) -
aluminium alloy has a low melting point

# Approved metheds of heating a casing
are using a domestic oven (heated to 100°C)
or immersing the casing in beiling water {see
ilfustration 5.12). Low temperature range
localised heat sources such as a paint stripper
heat gun or clothes iron can also be used (see
illustration 5.13). Alternatively, soak a rag in
bolling water, wring it out and wrap it around
the bearing housing.

Warning: All of these methods
require care in use to prevent
scalding and burns fo the
hands. Wear protective gloves |
| when handling hot componenis.

-

5.12 A casing can be immersed in a sink
of boiling water to aid bearing removal

5.13 Using a localised heat source
to aid bearing removal

@ If heating the whole casing note that
plastic components, such as the neutral
switch, may suffer - remove them beforehand.

@ After heating, remove the bearing as
described above. You may find that the
expansion is sufficient for the bearing to fall
out of the casing under its own weight or with
a light tap on the driver or socket.

® If necessary. the casing can be heated to
aid bearing installation, and this is sometimes
the recommended procedure if the
motereycle manufacturer has designed the
heousing and bearing fit with this intention.



L)

—

o

Tools and Workshop Tips rerer

@ Use a beanng ariver or socket which
bears oriiy on the outer hard eage of the seal
to install it in the casing - tapping on the inner
edge will damage the sealing lip.

Oil seal types and markings

® Qi seals are usually of tne single-lipped
type. Double-lippea seals are tound where a
liquid cr gas Is on botn sides of the joint,

& Oil seals can haraen and lose their sealing
ability if the motarcycle nas been in storage
for a long perod - renewal is the only solution.
& Oil seal manutacturers also contorm to
the ISG markings for seal size - these are
moulaea into the curter tace ot the seal (see
illustration 6.,2).

6.2 These oil seal markings indicate
inside diarneter, outside diameter
and seal thickpess

7 Gaskets and sealants

@ Gaskeis are used o seal the mating
surtaces between components and Keep
lubricants, fiuids, vacuurn or pressure containad
within tne assembly. Aluminiurm gaskets are
sometimes found at the cyiinder joints, but
MOST gaskets are paper-pased. If the mating
surfaces of the componernits being joined are
undamaged the gasker can be installed dry,
although a dab of sealam or grease will be
useful 10 hold it in piace during assembly.

& RTV (Room Temperature Vulcanising)
silicore rubber sealants cure when exposed to
maisture in the atmospnere. These sealants
are good at filling pits or Iregular gasket faces,
but will tend 1o be forced out of the Joint under
very hign torque. They can be used to replace
a paper gasket, but first make sure that the
width of the paper gasket is not essential o
the shimming of internal components. RTY
sealants should not be used on components
containing petrol (gasoline).

# Nen-haraening, semi-hardening and hard
setting liquid gasket compounds can be used
with a gasket or between a metal-to-metal
joint. Select the sezlant to suit the applicaticn:
universal non-hardening seaiant can be used
en virtually all joints; semi-hardening on joint
faces which are rough or damaged: hard
setting sealant on joints which require a
permanent bond and are subjected to nigh
temperaiure and pressure. Note: Check first if
the paper gasket has a bead of sealant

impregriated in its surface berore applying
addifional sealant.

#®  When choosing a seaiant, make sure 1t is
suitable for the application, particularly if
being appiied in a high-ternperature area or in
the vicinity of tuel, Certain manutacturers
produce sealants in either clear, siver or black
Solours o match the finish of the engine. This
has a parucuiar application on rmotorcycles
where much of the engine 1s exposed.

@ Do not over-apply sealant. That wnich is
Sgueezed out on the cutsiae ot the Joint can
be wiped oft, wnereas an excess of seaiant on
the inside can break off and clog cllways.

P2

# Age, heat, pressure and the use of hard
setting sealant can cause two cornpoenents to
stick together so tigntly that they are difficuit to
separate using tinger pressure aione. Do not
resort 1o Using levers uniess tnere is a pry peint
provided for this purpose {see illustration 7.1)
or else the gasket surtaces will be aarnaged.

® Use a soft-faced hammer (see illus-
tration 7.2) or a wood block and conventional
hammer to strike the component near the
mating surtace. Avoid harmrnering against cast
extremiues since they may break off. If thig
method tails, try using a wood weage petween
the two components.

[ Caution: If the joint will not separate,
double-check that you have removed ajl !
| the fasteners. |

7.1 It a pry point is provided, appiy gently
pressure with a flat-biaded screwdriver

7.2 Tap around the joint with a soft-raced
mallet if necessary - don’t sirike coviing fins

i oF

® Paper gaskets will most ikely come away
complete, leaving only a few traces stuck on

Most components have one or two
holffow locaiing aowels petween the
two gasket races. If a dowef cannot be
removed, do not resort to gripping it
with pliers - it will aimost certainly be
distorted. Install a close-titting socket
or Philiips screwariver into the dowel
and then grip the ourer edge of the
dowel to free it.

the sealing taces ot the compenents. It is
Imperatve that all traces are removed to
ensure correct sealing ot the new gasket.

®  Very caretully scrape alf rraces ot gasket
away making sure thar the seaiing surfaces
are not gouged or scured by the scraper (see
ilustrations 7.3, 7.4 and 7.5). Stubborn
deposits can be removed by spraying with an
Aerosol gasket remcver. Final preparation of

7.3 Paper gaskets can be scraped ot with
a gasket SGraper tool . . .

7.5 ... or a househoid scraper
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) Two sockets placed each side of the hose
and held with siraight-jawed self-focking
grips (see Hlustration 9,3).

d} Thick card each side of the hose held
between straight-fawed seff-locking grins
{see ilfustration 9.4).

8.11 Chain dimensions

l_ Sizes commencing with a 4 (eg 428)
have a pitch of 1/2 inch (12.7 mm)

8.8 Assemble the chain riveting tool over
one pin at a time and tighten it fully ‘

Sizes commencing with a 5 {eg 520)
have a pitch of 5/8 inch (15.9 mmy

Sizes commencing with a 6 (eg 630)
have a pitch of 3/4 inch (19.1 mm)

! A
@ The second and third digits of the chain
size relate to the width of the rollers, again in
imperial units, eg the 525 shown has 5/186 inch
{7.94 mmj rollers {see illustration 8.1 1).

9.3 ...two sockets and a pair of
seif-locking grips . . .

8.9 Pin end correctly riveted (A),
pin end unriveted (B)

9 Hoses

the rivet ends and two pieces of the wood
between & G-clamp. Operate the clamp tc
press the sideplate over the pins.

@ Assemble the joining tool over one pin
(following the maker's instructions) and
tighten the tool down to spread the pin end
securely (see illustrations 8.8 and 8.9). Do

Clamping to prevent flow

® Small-bore flexible hoses can be clamped
to prevent fluid flow whilst a component is
worked on. Whichever mathod is used, ensure
that the hose material is not permansntly

9.4 ... or thick card and self-locking grips

the same on the other pin.

| Warning: Check that the pinq

( A ends are secure and that there |

1 is no danger of the sideplate |
coming loose, If the pin ends

are cracked the soft link must be

renewed.

Final drive ¢hain sizing

® Chains are sized Lging 3 thres aigit number.
followed by & suffix 1o dencte the chain typa
{se®= illustration 8.10). Chain typs & aither
standard or Reavy duty {thicker sidenlates), and
8lao unseated or O-ring/X-ring type:

@ The first digit of the number relstes ta the

pitch of the chain, ie the distance from the
centre of ane pin to the centre of the next pin
{see illustration 8.11). Pitch is expressed in
eighths of an inch, as follows:

distorted or damaged by the clamp.

| illustration 9.2),

a) A brake hose clamp available from auio
accessory shops (see illustration 9.1).
b) A wingnut type hose clamp (see

9.1 Hoses can be clamped with an
automotive brake hose clamp ...

8.2 ... a wingnut type hose clamp...

Freeing and fitting hoses

® Always make sure the hose clamp is
moved well clear of the hose end, Grip the
hose with your hand and rotate it whilst
pulling it off the union. If the hose has
hardenad due to age and will not move, siit it
with & sharp knife and peel its ends off ihe
union (see illustration 9.5).

& Resist the temptation to use grease or
soap on the unicns to aid installation: although
it helps the hose slip over the union it will
equally aid the sscape of fluid frem the joint. 1t
is preferable to soften the hese ends in hot
water and wet the inside surface of the hose
with water or a fluid which will evaporate

9.5 Cutting a coolant hose free
with a =harp knife




MOT Test Checks rere2

About the MOT Test

In the UK, all vehicles more than three years
old are subject to an annual test to ensure that
they meet minimum safety requirements. A
current test certificate must be issued before
a maching can be used on public roads, and
is required before a road fund licence can be
issued. Riding without a current test
certificate will also invalidate your insurance.

For most owners, the MOT test is an annual
cause for anxiety, and this is largely due to
owners not being sure what needs to be
checked prior to submitting the motorcycle
for testing. The simple answer is that a fully
roadworthy motorcycle will have no difficulty
in passing the test.

This is a guide to getting your motoreycle
through the MOT test. Obviously it will not be
possible to examine the motorcycle to the
same standard as the professional MOT

Electrical System

tester, particularly in view of the equipment
required for some of the checks. However,
working through the following procedures will
enable you to identify any problem areas
before submitting the motorcycle for the test.

It has only been possible to summarise the
test requirements here, based on the
regulations in force at the time of printing. Test
standards are becoming increasingly stringent,
although there are some exemptions for older
vehicles. More information about the MOT test
can be obtained from the HMSO publications,
How Safe is your Motorcycle and The MOT
Inspection Manual for Motorcycle Testing.

Many of the checks require that one of the
wheels is raised off the ground. If the
motorcycle doesn't have a centre stand, note
that an auxiliary stand will be required.
Additionally, the help of an assistant may
prove useful.

Certain exceptions apply to machines
under 50 cc, machines without a lighting
system, and Classic bikes - If in doubt about
any of the requirements listed below seek
confirmation from an MOT tester prior to
submitting the motorcycle for the test.

Check that the frame number is clearly
visible,

mmmummwwm
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Lights, tum signals, hom and
reflector

v With the ignition on, check the operation
of the following electrical components. Note:
The electrical components on certain small-
capacity machines are powered by the
generator, requiring that the engine is run for
this check.

a) Headllight and tail light. Check that both
iluminate in the low and high beam
switch positions.

b) Position lights. Check that the front
position {or sidefight) and tail fight
iffurminate in this switch position.

¢) Tumn signals. Check that all flash at the
correct rate, and that the warning light(s)
function correctly. Check that the turn
signal switch works correctly.

¢) Hazard waming system (where fitted),
Check that all four turn signals fiash in this
switch position.

<} Brake stop light. Check that the light
comes on when the front and rear brakes
are independently applied, Models first
used on or affer 1st April 1986 must have
a brake light switch on each brake.

&) Horn. Check that the sound is continuous
and of reasonable volume.

v Check that there is a red reflector on the
rear of the machine, either mounted
separately or as part of the tail light lens.

v Check the condition of the headlight, tail
light and tum signal lenses.

Headlight beam height

v The MOT tester will perform a headlight
beam height check using specialised beam
setting equipment (see illustration 1). This
equipment will not be availabie to the home
mechanic, but if you suspect that the
headlight is incorrectly set or may have been
maladjusted in the past, you can perform a
rough test as follows.

¢ Position the bike in a straight line facing a
brick wall. The bike must be off its stand,
upright and with a rider seated. Measure the
height from the ground to the centre of the
headlight and mark a horizontal line on the
wall at this height. Position the motorcycle
3.8 metres from the wall and draw a vertical

Headllght beam height checking
equipment

line up the walf central to the centreline of the
motorcycle. Switch to dipped beam and
check that the beam pattern falls slightly
lower than the horizontal line and to the left of
the vertical line {see illustration 2).

2

Home workshop beam alignment check
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Checking for rear suspension linkage play

v Visually inspect the shock absorber(s) and
check that there is no sign of oil leakage from
its damper. This is somewhat restricted an
certain single shock models due to the
location of the shock absarber.

¢ With the rear wheel raised off the
ground, grasp the wheel at the highest point

Brakes, Wheels and

Worn suspension linkage pivots (arrows)
are usually the cause of play in the rear
suspension

and attempt to pull it up {see illustration 8}.
Any play in the swingarm pivot or suspension
linkage bearings will be felt as movement.
Note: Do not confuse play with actua!
suspension movement. Failure to lubricate
suspension finkage bearings can lead to
bearing failure (see illustration 9).

Tyres

Grasp the swingarm at the ends to check
for play in its pivot bearings

v' With the rear wheel raised off the ground,
grasp the swingarm ends and attempt to
move the swingarm from side to side and
forwards and backwards - any play indicates
wear of the swingarm pivot bearings (see
illustration 10).

Brakes

v With the wheel raised off the ground,
apply the brake then free it off, and check that
the wheel is about to revolve freely without
brake drag.

v On disc brakes, examine the disc itself.
Check that it is securely mounted and not
cracked.

+ On disc brakes, view the pad material
through the caliper mouth and check that the
pads are not worn down beyond the limit (see
illustration 11).

v On drum brakes, check that when the
brake is applied the angle between the
operating lever and cable ar rod is not too
great [see illustration 12). Check alsc that
the operating lever doesn’t foul any other
components,

Brake pad wear can usually be viewed
without removing the caliper. Most pads
have wear indicator grooves (1) and some
also have indicator tangs (2)

v Cn disc brakes, examine the flexible
hoses from top to bottom. Have an assistant
hold the brake on so that the fluid in the hose
is under pressure, and check that there is no
sign of fluid leakage, bulges or cracking. If
there are any metal brake pipes or unions,
check that these are free from corrosion and
damage. Where a brake-linked anti-dive
system is fitted, check the hoses to the anti-
dive in a similar manner.

v Check that the rear brake torgue arm is
secuie and that its fasteners are secured by
self-locking nuts or castellated nuts with split-
pins or R-pins (see illustration 13).

v On models with ABS, check that the self-
check warning light in the instrument panal
works.

v The MOT tester will perform a test of the
motorcycle’s braking efficiency based on a
calculation of rider and motarcycle weight.
Altheugh this cannot be carried out at home,
you can at least ensure that the braking

On drum brakes, check the angle of the

operating lever with the brake fully applied.
Most drum brakes have a wear indicator
pointer and scale.

systeme are properly maintained. For
hydraulic disc brakes, check the fluid level,
iever/pedal feel (bleed of air if its spongy) and
pad material. For drum brakes, check
adjustment, cable or rod operation and shoe
Iining thickness.

Wheels and tyres

v Check the wheel condition, Cast whesls
should be free from cracks and it of the buili-
up design, all fasteners should be secure.
Spoked wheels should be checked for
broken, corroded, loose or bent spokes.

v With the wheel raised off the ground, spin
the wheel and visually check that the tyre and
wheel run true. Check that the tyre doas not
foul the suspension or mudguards.

Brake torque arm must be properly
secured at both ends
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Preparing for storage

Before you start

If repairs or an overhaul is needed, see that
thrs is carried out now rather than left until you
want to ride the bike again.

Give the bike a good wash and scrub all dirt
from its underside. Make sure the bike dries
completely before preparing for storage.
Engine
@ Remove the spark plug(s) and lubricate the
cylinder bores with approximately a teaspoon
of motor il using a spout-type oil can (see
illustration 1). Reinstall the spark plug(s).
Crank the engine over a couple of times to
coat the piston rings and bores with oil, If the
bike has & kickstart, use this to turn the engine
over. If not, flick the kill switch to the OFF
position and crank the engine over on the
starter (see illustration 2). If the nature on the
ignition system prevents the starter operating
with the kill switch in the OFF position,

1

Squirt a drop of motor oil into each
cylinder

... and ensure that the metal bodies of the
plugs (arrows) are earthed against the
cylinder head

remove the spark plugs and fit them back in
their caps; ensure that the plugs are earthed
(grounded} against the cylinder head when the
starter is operated (see illustration 3).
Warning: it is important that the
plugs are earthed (grounded)
away from the spark plug holes
otherwise there is a risk of
atomised fuel from the

cylinders igniting.

On a single cylinder four-

- stroke engine, you can seal
MiINT| the combustion chambear
~— compietely by positioning
the piston at TDC on the compression
| stroke.

Connect a hose to the carburettor float
chamber drain stub {arrow) and unscrew
the drain screw

® Drain the carburettor(s) otherwise there is a
risk of jets becoming blocked by gum
deposits from the fuel (see illustration 4).

@ |If the bike is going into long-term storage,
consider adding a fuel stabiliser to the fuel in
the tank. If the tank is drained completely,
corrosion of its internal surfaces may oceur if
left unprotected for a long period. The tank
can be treated with a rust preventative
especially for this purpose. Alternatively,
remove the tank and pour half a litre of motor
oil into it, install the filler cap and shake the
tank to coat its internals with oil before
draining off the excess. The same effect can
also be achieved by spraying WD40 or a
similar water-dispersant around the inside of
the tank via its flexible nozzle.

® Make sure the cooling system contains the
correct mix of antifreeze. Antifreeze also
contains important corrosion inhibitors.

@ The air intakes and exhaust can be sealed
off by covering or plugging the openings.
Ensure that you do not seal in any
condensation; run the engine until it is hot,
then switch off and allow to cool. Tape a piece
of thick plastic over the silencer end(s) (see
illustration 5). Note that some advocate
pouring a tablespoon of motor oil into the
silencer(s) before sealing them off.

Exhausts can be sealed off with a plastic
bag

Battery

® Remove it from the bike - in extrerne cases
of cold the battery may freeze and crack its
case (see illustration 6).

Disconnect the negative lead () first,
followed by the positive lead (B}

® Check the elsctrolyte level and top up if
necessary {conventional refillable batteries).
Clean the terminals.

@& Store the battery off the motorcycle and
away from any sources of fire. Position a
wooden block under the battery if it is to sit on
the ground.

® Give the battery a trickle charge for a few
hours every month (see illustration 7).

Use a suitable battery charger - this kit
also assess battery condition
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Fault Finding rere27

This Section provides an easy reference-guide to the more common
faults thai are likely to afflict your machine. Obviously, the
opportunities are almost limitless for faults to occur as a result of
abscure failures, and to try and cover all eventualities would require a
book. Indeed, a number have been written on the subject.

Successful troubleshooting is not a mysterious ‘black art’ but the
application of a bit of knowledge combined with a systematic and
logical approach to the problem. Approach any troubleshoocting by first
accurately identifying the symptom and then checking through the list

1 Engine doesn’t start or is difficult to start

Starter motor doesni't rotate

Starter motor rotates but engine does not turn over
Starter works but engine won’t tum over (seized)
No fuel flow

Engine flooded

No spark or weak spark

Compression low

Stalls after starting

Rough idle

2 Poor running at low speed

[] Spark weak

[ Fuel/air mixture incorrect
[T} Compression low

[l Poor acceleration

3 Poor running or no power at high speed
Firing incorrect

Fuel/air mixture incorrect

Compression low

Knogcking or pinging

Miscellaneous causes

Overheating

Engine overheats

Firing incorrect

Fuel/air mixture incorrect
Compression too high
Engine load excessive
Lubrication inadeguate
Miscellanecus causes

] o ) [

[ ) . ) )

5 Clutch problems

[ Clutch slipping

[} Clutch not disengaging completely
6 Gearchange problems

[ Doesn't go into gear, or lever doesn’t return
[J Jumps out of gear
[J Overselects

of possible causes, starting with the simplest or most obvious and
progressing in stages to the most complex.

Take nothing for granted, but above all apply liberal quantities of
common sense.

The main symptom of a fault is given in the text as a major heading
below which are listed the various systems or areas which may contain
the fault. Details of each pessible cause for a fault and the remedial
action to be taken are given, in brief, in the paragraphs below each
heading. Further information should be sought in the relevant Chapter.

7 Abnormal engine noise
_1 Knocking or pinking

1 Piston slap or rattling

I_] Valve noise

[1 Other noise

[l Cluchnose

'l Transmssia _- o rigise

{1 Final drive noise

8 Abnormal frame and suspension noise
[l Front end noise

[] Shock-absorber naise

[ Brake noise

10 0il pressure warning light comes on
] Engine lubrication system
] Elgctrical system)

11 Excessive exhaust smoke
[ White smoke

[ ] Black smoke

] Brown smoke

12 Poor handling or stability

[ ] Handiebar hard to turn

[0 Handlebar shakes or vibrates excessively
|- Handsbar pulls 10 one sida

|| Poorshock absorbing fusalities

13 Braking problems
|| Brmkes srespongy, don't hold:

[ Erake lever or pedal pulsates
[ Brakes drag

14 Electrical problems

[ Battery dead or weak
[1 Battery overcharged
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4 Overheating

Engine overheats

[0 Coolant level low. Check and add coclant (Chapter 1).

[ Leak in cooling system. Check cooling system hoses and radiator
for leaks and other damage. Repalr or replace parts as necessary
(Chapter 3).

Thermostat sticking open or closed. Check and replace as
described in Chapter 3.

Faulty radiator cap. Remove the cap and have it pressure tested.
Coolant passages clogged. Drain and flush the cooling system,
then refill with fresh coolant {Chapter 1),

Water pump defective. Remove the pump and check the
components {Chapter 3).

Clogged radiator fins, Clean them by biowing compressed air
through the fins from the rear of the radiator.

Cooling fan or fan switch fault (Chapter 3).

Firing incorrect

[1 Spark plugs fouled, defective or worn out. See Chapter 1 for spark
plug maintenance.

O Incorrect spark plugs.

[ Ignition control unit defective. See Chapter 5.
O Faulty ignition HT coils (Chapter 5).

Fuel/air mixture incorrect

[0 Main jet clogged. Dirt, water and other contaminants can clog the
main jets. Clean the fuel tap filter, the float chamber area and the
jets and carburettor orifices (Chapter 4),

Main jet wrong size. The standard jetting is for sea |evel
atmospheric pressure and oxygen content.

Alr filter clogged, poorly sealed or missing (Chapter 1).

Air filter housing poorly sealed. Look for cracks, holes or loose
clamps and replace or repair.

Fuel level too low. Check float height (Chapter 4).

Fuel tank breather hose obstructed.

Carburettor inlet manifolds loose. Check for cracks, breaks, tears
or loose clamps. Replace the rubber inlet manifold joints if split or
perished.

O 0O o o a

ooo do .

5 Clutch problems

Compression too high

[1 Carbon build-up in combustion chamber. Use of a fusl additive
that will dissolve the adhesive bonding the carbon particles to the
piston crown and chamber is the easiest way to remove the build-
up. Otherwise, the cylinder heads will have to be removed and
decarbonised (Chapter 2).

[0 Improperly machined head surface or instailation of incorrect
gasket during engine assembly,

Engine load excessive

O Clutch slipping. Can be caused by damaged, Icose or worn clutch
components. Refer to Chapter 2 for overhaul procedures.

[0 Engine oil level too high. The addition of too much oil will cause
pressurisation of the crankcase and inefficient engine operation.
Check Specifications and drain to proper level {Chapter 1).

[ Engine oil viscosity too high. Using a heavier oil than the one
recommended in Chapter 1 can damage the oil pump or
lubrication systern as well as cause drag on the engine.

[l Brakes dragging. Usually caused by debris which has entered the
brake piston seals, or from a warped disc or bent axle, Repair as
necessary.

Lubrication inadequate

[J Engine oil level too low. Friction caused by intermittent lack of
lubrication or from oil that is overworked can cause overheating.
The oil provides a definite cooling function in the engine. Check the
oil level (Chapter 1).

L] Poor quality engine oil or incorrect viscosity or type. Oil is rated not
only according to viscosity but also according to type. Some oils
are not rated high enough for use in this engine. Check the
Specifications section and change to the correct oil (Chapter 1).

Miscellaneous causes

[J Modification to exhaust system. Most aftermarket exhaust systems
cause the engine to run leaner, which make them run hotter. When
installing an accessory exhaust system, always rejet the
carburettors,

Clutch slipping

O Insuffisient clutch cable freeplay. Check and adjust (Chapter 1).

OJ Friction plates worn or warped. Overhaul the ciutch assembly
{Chapter 2).

[ Plain plates warped (Chapter 2).

(O Clutch springs broken or weak. Old or heat-damaged (from

slipping clutch) springs should be replaced with new cnes (Chap-
ter 2.

Clutch release mechanism defective. Replace any defective parts
(Chapter 2).

Clutch centre or housing unevenly worn. This causes improper
engagement of the plates. Replace the damaged or worn parts
(Chapter 2).

Clutch not disengaging completely

0O

[0 Excessive clutch cable freeplay. Check and adjust (Chapter 1).

O Clutch plates warped or damaged. This will cause clutch drag,
which in turn will cause the machine to creep. Overhaul the cluteh
assembly (Chapter 2).

O Engine ol deteriorated. OId, thin, worn out oil will not provide
proper lubrication for the plates, causing the clutch to drag.
Replace the oil and filter (Chapter 1),

[0 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 oil
(Chapter 1).

[0 Clutch housing guide seized on mainshaft. Lack of lubrication,
severe wear or damage can cause the guide to seize on the shaft.
Qverhaul of the clutch, and perhaps transrmission, may be
necessary to repair the damage (Chapter 2),

[ Clutch release mechanism defective. Overhaul the clutch cover
components (Chapter 2).

(] Loose clutch centre nut. Causes housing and centre misalignment
putting a drag on the engine. Engagement adjustment continually
varies. Overhaul the clutch assambly (Chapter 2).
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9 Abnormal frame and suspension noise

Front end noise

[ Low fluid level or improper viscosity oil in forks. This can sound like
spurting and is usually accompanied by irregular fork action
{Chapter 6).

Spring weak or broken. Makes a clicking or scraping sound. Fork
oil, when drained, will have a lot of metal particles in it (Chapter 6).
Steering head bearings loose or damaged. Clicks when braking,
Check and adjust or replace as necessary (Chapters 1 and §),

Fork yokes loose. Make sure all clamp pinch boits are tightened to
the specified torque (Chapter 6).

Fork tube bent. Good possibility if machine has been dropped.
Replace tube with a new one (Chapter 6).

Front axle bolt or axle clamp bolts loose. Tighten them to the
specified torque (Chapter 7).

Loose or worn wheel bearings. Check and replace as needed
(Chapter 7).

Shock absorber noise

(1 Fluid level incorrect. Indicates a leak caused by defective seal.
Shock will be covered with cil. Replace shock or seek advice on
repair from a Honda dealer (Chapter &).

[ Defective shock absorber with internal damage. This is in the body
of the shock and can'’t be remedied. The shock must be replaced
with a new one (Chapter 6).

O O 0o o o O

(] Bent or damaged shock body. Replace the shock with a new one
(Chapter 6).

(0 Loose or worn suspension linkage components. Check and
replace as necessary {Chapter 6).

Brake noise

[0 Squeal caused by dust on brake pads. Usually found in
combination with glazed pads. Clean using brake cleaning solvent
(Chapter 7).

[0 Contamination of brake pads. Oil, brake fluid or dirt causing brake
to chatter or squeal. Clean or replace pads (Chapter 7).

[0 Pads glazed. Caused by excessive heat from prolonged use or
from contamination. Do not use sandpaper, emery 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 flat file can be used, but pad replacement is
suggested as a cure (Chapter 7).

[0 Disc warped. Can cause a chattering, clicking or intermittent
squeal. Usually accompanied by a pulsating lever and uneven
braking. Replace the disc (Chapter 7).

0 Loose or worn wheel bearings. Check and replace as needed
{Chapter 7).

10 Oil pressure warning light comes on

Engine lubrication system

(0 Engine oil pump defective, blocked oil strainer gauze or failed relief
valve. Carry out oil pressure check {Chapter 2).

[0 Engine oll level low. Inspect for leak or other prablem causing low
oit level and add recommended oil (Chapter 1).

1 Engine oil viscosity too low. Very old, thin oil or an improper weight
of oil used in the engine. Change to correct oil {Chapter 1).

[ Camshatft or journals worn. Excessive wear causing drop in oil
pressure. Replace cam and/or/cylinder head. Abnormal wear could
be caused by oil starvation at high rpm from low oil level or
improper weight or type of oil {Chapter 1).

11 Excessive exhaust smoke

[J Crankshaft and/or bearings worn. Same problems as above.
Check and replace crankshaft and/or bearings (Chapter 2,

Electrical system

L1 Oil pressure switch defective. Check the switch according to the
procedure in Chapter 9. Replace it if it is defective.

U] Qil pressure warning light circuit defective. Check for pinched,
shorted, disconnected or damaged wiring (Chapter 9).

White smoke

[l Piston oil ring warn. The ring may be broken or damaged, causing
oil 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 overheating or oil
starvation. The crankcase/bores will have to be renewed, no
oversizes are available.

[0 Valve oit seal damaged or womn. Replace oll seals with new ones
{Chapter 2).

[l Valve guide worn. Perform a complete valve job (Chapter 2).

0 Engine oil level too high, which causes the ofl to be forced past the
rings. Drain oil to the proper level (Chapter 1).

[0 Head gasket broken between oil return and cylinder, Causes oil to

be pulled into the combustion chamber. Replace the head gasket

and check the head for warpage (Chapter 2).

Abnarmal crankcase pressurisation, which forces oil past the rings.

Clogged breather is usually the cause.

Black smoke

L1 Air filter clogged. Clean or replace the element (Chapter 1).

Main jet too large or loose. Compare the jet size to the
Specifications (Chapter 4).

Choke cable or linkage shaft stuck, causing fuef to be pulled
through choke circuit (Chapter 4).

Fuel level too high. Check and adjust the float height{s) as
necessary (Chapter 4).

Float needle valve held off needle seat. Clean the float chambers
and fuel line and replace the needles and seats if necessary
(Chapter 4).
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Brown smoke

CJ Main jet too small or clogged. Lean condition caused by wrong
size main jet or by a restricted orifice. Clean float chambers and
jets and compare jet size to Specifications (Chapter 4).

[1 Fuel flow insufficient. Float needle valve stuck closed due to
chemical reaction with old fuel. Float height incorrect. Restricted
fuel line. Clean line and float chamber and adjust floats if
necessary.

[0 Carburettor inlet manifold clamps loose (Chapter 4).

(0 Air fitter poorly sealed or not installed {Chapter 1),




Fault Finding rer.ss

14 Electrical problems

Battery dead or weak

[0 Battery faulty. Caused by sulphated plates which are shorted
through sedimentation. Also, broken battery terminal making only
occasional contact (Chapter 9).

(] Battery cables making poor contact {Chapter 9).

[] Load excessive. Caused by addition of high wattage lights or other
electrical accessories.

[J Ilgnition (main) switch defactive. Switch either grounds (earths)
internally or fails to shut off system. Replace the switch {Chap-

[ Alternator stator coil open or shorted (Chapter 9).
[J Wiring faulty. Witing grounded {earthed) or connections loose in
ignition, charging or lighting circuits (Chapter 9).

Battery overcharged

L1 Regulator/rectifier defective. Overcharging fs noticed when battery
gets excessivaly warm (Chapter 9).

[ Battery defective, Replace battary with a new ona [Chapter 9,

[l Battery ampsrage too low, wrong type or size. Install

ter 9).
[ Regulator/rectifier defective (Chapter 9).

rmanufacturer's spacified am

(Chaptar 9).

Fault Finding Equipment

p-hour battery to handle charging Ioad

Checking engine compression

® Low compression will result in exhaust
smoke, heavy oil consumption, poor starting
and poor performance. A compression test
will provide useful information about an
engine's condition and if performed regularly,
can give warning of trouble before any other
symptoms become apparent.

® A compression gauge will be required,
along with an adapter to suit the spark plug
hole thread size, Note that the screw-in type
gauge/adapter set up is preferable to the
rubber cone type.

® Before carrying out the test, first check the
valve clearances as described in Chapter 1.

1 Run the engine until it reaches normal
operating temperature, then stop it and
remove the spark plug(s), taking care not to
scald your hands on the hot components.

2 Install the gauge adapter and compression
gauge in No. 1 cylinder spark plug hole (see
illustration 1).

3 On kickstart-equipped motorcycles, make
sure the ignition switch is OFF, then open the
throttle fully and kick the engine over a couple
of times until the gauge reading stabilises.

4 On motorcycles with electric start only, the
procedure will differ depending on the nature
of the ignition system. Flick the engine kill
switch (engine stop switch) to OFF and turn

Screw the compression gauge adapter
into the spark plug hole, then screw the
gauge into the adapter




Technical Terms Explained rereso

A

ABS {Anti-lock braking system) A system,
usually electronically controlled, that senses
incipient wheel lockup during braking and
reileves hydraulic pressure at wheel which is
about to skid.

Aftermarket Components suitable for the
motorcycle, but not produced by the motorcycle
manufacturer.

Allen key A hexagonal wrench which fits into a
recessed hexagonal hole.

Alternating current (ac) Current produced by
an alternator. Requires converting to direct
current by a rectifier for charging purposes.
Alternator Converts mechanical energy from the
engine into electrical energy to charge the
battery and power the electrical system,
Ampere {amp} A unit of measurement for the
flow of electrical current. Current = Volts * Ohms.
Ampere-hour (Ah) Measure of battery capacity.
Angle-tightening A torque expressed in

degrees. Often follows a conventional tightening
torque for cylinder head or main bearing
fasteners (see illustration).

Antifreeze A substance (usually ethylene glycol)
mixed with water, and added to the cooling
system, to prevent freezing of the coolant in
winter. Antifreeze also contains chemicals to
inhibit corresion and the formation of rust and
other deposits that would tend to clog the
radiator and coolant passages and reduce
cooling efficiency,

Anti-dive System attached to the fork lower leg
islicer} to prevent fork dive whan braking hard.
Anti-seize compound A coating that reduces
the risk of seizing on fasteners that are subjected
to high temperatures, such as exhaust clamp
bolts and nuts,

APl American Petroleum Institute. A quality
standard for 4-stroke motor oils.

Asbestos A natural fibrous mineral with great
heat resistance, commenly used in the
compesition of brake friction materials. Asbestos
is a health hazard and the dust created by brake
systems should never be inhaled or ingested.
ATF Automatic Transmission Fluid. Often used
in front forks.

ATU Automatic Timing Unit. Mechanical device
for advancing the ignition timing on early
engines.

ATV Alt Terrain Vehicle. Often called a Quad.
Axial play Side-to-side movemnent.

Axle A shaft on which a wheel revolves. Also
known as a spindle.

Backlash The amount of rovement between
meshed components when one component is
held still. Usually applies to gear teeth,

Ball bearing A bearing consisting of a hardened
inmer and outer race with hardened steal balls
between the two races.

Bearings Used between two working surfaces
to prevent wear of the components and a build-
up of heat. Four types of bearing are commonly
used on motorcycles: plain shell bearings, ball
bearings, tapered roller bearings and needle
roller bearings.

Bevel gears Used to turn the drive through 90°,
Typical applications are shaft final drive and
camshaft drive (see illustration).

Bevel gears are used to turn the drive
through 90°

BHP Brake Horsepower. The British
measurement for engine power output. Power
output is now usually expressed in Kilowatts
(kw).

Bias-belted tyre Similar construction to radial
tyre, but with outer belt running at an angle to the
wheel rim.

Big-end bearing The bearing in the end of the
connecting rod that's attached to the crankshaft,
Bleeding The process of removing air from an
hydraulic system via a bleed nipple or bleed
SCrew.

Bottom-end A description of an engine's
crankcase components and all components
contained there-in.

BTDC Before Top Dead Cantre in terms of piston
position. Ignition timing Is often expressed in terms
of degrees or millimetres BTDC.

Bush A cylindrical metal or rubber component
used between two moving parts.

Burr Rough edge left on a component after
machining or as a result of excessive wear.

C

Cam chain The chain which takes drive from the
crankshaft to the camshaft(s).

Canister The main component in an evaporative
emission control system (California market only);
contains activated charcoal granules to trap
vapours from the fuel system rather than allowing
them to vent to the atmosphere.

Castellated Resembling the parapets along the
top of a castle wall. For example, a casteliated
wheel axle or spindle nut.

Catalytic converter A device in the exhaust
system of some machines which converts certain

pollutants in the exhaust gases into less harmful
substances.

Charging system Description of the
components which charge the battery, ie the
alternator, rectifer and regulator.

Circllp A ring-shaped clip used ta prevent
endwlse movement of cylindrical parts and
shafts. An intemal circlip is installed in & groove
I & housing: an extemal clrcp fits into a groove
an the  outside of a cylindrical
piece such as a shaft. Also known gz a SrEp-ring.
Clearance The esmount of space between two
parts. For example, between a piston and a
cylinder, between a bearing and a journal, etc.
Coil spring A spiral of elastic steel found in
various sizes throughout a vehicle, for example
as a springing medium in the suspension and in
the valve train.

Compression  Reduction in volume, and
increase in pressure and temperature, of a gas,
caused by squeezing it into a smaller space.
Compression damping Controls the speed the
Suspension compresses when hitting a bumnp.
Compression ratioc The relationship between
cylinder volume when the piston is at top dead
centre and cylinder volume when the piston is at
bottom dead centre.

Continuity The uninterrupted path in the flow of
electricity. Little or no measurabile resistance.
Continuity tester Self-powered bleeper or test
light which indicates continuity.

Cp Candlepower. Buib rating common found on
US motorcycles.

Crossply tyre Tyre plies arranged in a
criss-cross pattem. Usually four or six plies used,
hence 4PR or 6PR in tyre size codes.

Cush drive Rubber damper segments

fitted between the rear wheel and final drive
sprocket to absorb transmission shocks (see
illustration).

N
Cush drive rubbers dampen out
transmission shocks

D

Degree disc Calibrated disc for measuring
piston position. Expressed in degrees.

Dial gauge Clock-type gauge with adapters for
measuring runout and piston position. Expressed
in mm or inches.

Diaphragm The rubber membrane in a master
cylinder or carburettor which seals the upper
chamber.

Diaphragm spring A single sprung plate often
used in clutches.

Direct current {dc) Current produced by a dc
generator,
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VFR400Z and VFR400R (NC21, NC24) specifications reres

Specifications

The following specifications apply to the NC21 and NC24 models only. Identification details are as follows:

Model

VFR400Z (NC21)
VFR400Z (NC21}
VFR400R (NG21)
VFR400R (NC21)
VFR400R (NC24)
VFR400R (NC24)
VFR400R (NC24)

Note: Procedures for these models are not included in this manual - all preceding pages of this manual apply only to the NC30 and NC35 models.

Year
1986
1987
1986
1986
1987
1987
1988

Code
ZG

ZH

RG
RG-YA
RH
RH-1I
RJ-1Il

Engine no.

MC13E-1030088 to 1045640
NC13E-1050034 to 1076150
NC13E-1030017 ta 1045835
WC13E-1030065 to 1042032
NC13E-1050010 to 1075630
MC13E-1058737 to 1069166
MCI13E-1070023 ta 10B266T

Engine, clutch and transmission

Frame no.

NC21-1000077 to 1015556
MC21-1020013 to 1021407
NC27-1000011 to 1015756
NC21-1000074 to 1012861
NEZ4-1000010 to 1017050
NC24-1002051 to 1016630
NC24-1020011 to 1032667

Carb ID
VDADA A
WVDE2A A
VDAGA A
VDADA A
VDE2C A
VDEZC A
VDEZC E

142 to 200 psi (9.8 to 13.8 Bar)

General
THER codiesimsiions sl sl i s Tt s a e s e ekl 5 Four-stroke 90° V-four
BRI e e b macat o i m BN G R R 3998 cc
2 P e T R Y e iy 55.0 mm
EITBEE i oo i T L W e e P T e 42.0 mm
Compression ratio

VFRAOORGand ZG ..ot e 11.0to 1

VFRAODAH, Rdand ZH ... ..o 11.3t0 1
Cylinder comPrEsslon . . ..o e e i
B onder . ol e ey hne s 1-3-2-4
Cylinder nurmbering

L= L 1

B M e S R R R R SR T 2

REEOIRINE oo, owir woimin s B o L i T £ e 3

Front Aght . e e 4
Glertaly o s N s s R R T A I Wet multi-plate
Transmission .. .. ..... A LW T B e R R

Firal drive | .

Camshafts
infet tobe height

Standard ....... ... 31.05t0 31.21 mm

Service limit(min) ... ... e, 31.01 mm
Exhaust lobe height

Standard . ... 31.11 to 31.27 mm

Service limit (min} . ... ... 31.07 mm

Journal diameter

Standard ... ...

Service limit {min) .......... . 27.925 mm

Journal holder diameter

Standard .. ...

Servica limit(max) .. ... i . 28.025 mm

Journal oil ¢clearance

Standard . ... e 0.050 to 0.092 rmm
Service limit (max) . ........... ... 0.096 mm
Runout (max) . ...t e 0.03 mm
Cylinder head

Warpage (Max) .. .....or i e 0.10 mm

Six-speed constant mesh
.................. Chain

27.929 to 27.950 mm

28.000 to 28.021 mm
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VFR400Z and VFR400R (NC21, NC24) specifications reress

Clutch housing ID at guide bore

Standard .. ... ... i e 29.000 to 20.021 mm
Service IMit(Max) . ......ovv v i e aaaaas 29.06 mm

Cluteh housing guide OD
Standard . ... .. e e 28.967 to 28.980 mm
Service imit(min) ....... ...t i e 28.93 mm

Clutch housing guide ID
Standard ... ... i i r e 21.995t0 22.015 mm
Service IMIt(Max) - . ... ver i st i an i caaanns 22.05 mm

Master cylinder bore diameter
Standard .. ... . e e s 14.000 to 14.043 mm
Service imit (Max) . ... .ootriin i i caa s 14.055 mm

Master cylinder piston diameter
Standard . ... . i e s 13.957 to 13.984 mm
Service limit (min) . ...t i 13.945 mm

Release (slave) cylinder bore diameter
Standard ... .ih e e e a e 35.700 to 35.762 mm
Service iMIt(MaxX} .. ....oorreiimi i i ia it 35.78 mm

Master cylinder piston diameter
Standard ...... A 2 35.650 to 35.675 mm
Service imit (mMin) . ... ... 35.62 mm

Lubrication system

[0 118 = AP grade SE, SF or SG motor oil
Ol VISCOSITY . .. v i e e i SAE 10W40
Qil capacity
Atollchange .. ... . oo i 2.4 litres
Atoilandfilterchange ........ ..ot 2.6 litres
Following engine overhaul - dry engine, new filter
Y 1= 0 = 3.1 litres
VFRA00 Z ..ottt inaas et aaaiaaes 3.0 litres
Oil pressure (with engine warm)
VFRA0DORG and 2G ... .. o i 76 psi (5.3 Bar) at 5000 rpm, oil at 80°C
VFR400RH, BJand ZH .. ..oern i ettt e 62 psi (4.3 Bar) at 5000 rpm, oil at 80°C
Gil purnp
Inner rotor tip-to-outer rotor clearance
Standard ... ... e e e 0.15 mm
Service IMIt{max) . ... vl e 0.20 mm
Outer rotor-to-body clearance
Standard . ... .. i a 0.151t00.21 mm
Service Imit (Max) ... .vcr i i et e annaas 0.35 mm
Rotor endfloat
Standard . ... . e e e (.04 to 0.08 mm
Service IMIt{mMax) ......oc vttt i 0.12 mm
Qil pump drive sprocket ID
Standard ... ... e et a s 29.025 to 29.075 mm
Service Imitmax) . ...... ittt i aia i 29.11 mm
Cylinder block
Bore
Standard .. ... i e e e 55.000 to 55.015 mm
Service Mt (Max) . .. ..ovvn e i i it 55.10 mm
Warpage (max) .. ...vuiiniie ittt aaa s 0.10 mm
Ovality (out-of-round) (max) ............ccoiiiiiianiieaaanns 0.10 mm
Taper(max} . .. ...v ot e e e 0.10 mm

Connecting rods
Small-end internal diameter

L] P2 6 = ' [ e 14.016 to 14.034 mm
Service IMItMax) . ... ..ovtie it ie it e 14,05 mm
Small-end-to-pisten pin clearance
Standard . ... ... i i e e a e 0.016 to 0.040 mm
Service IME{Mmax) .. ....ovvvr i it i re i 0.06 mm
Big-end side clearance
L33 T =1 '« 0.1 t0 0.3 mm
Service Mt (Max) .. .. ie i in e et aen i e 0.4 mm
Big-end oil clearance
Standard . ... ... e i e e e 0.028 to 0.052 mm

Service limit (Max) . .......c.cv i it e s 0.07 mm
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Input shaft OD at 5th gear bush point

Btandard ... .. e e 21.959 to 21.980 mm
Servicelimit(min) ......... ... ... i i 21.92 mm

Input shaft-to-bush clearance at 5th gear bush point
Standard .. ...... ... i e e 0.005 to 0.047 mm
Servicolimit(Max) . ......coiii i i e e 0.10 mm

Output shaft 2nd, 3rd and 4th gears ID
Standard ......... .. e 28.000 to 28.021 mm
Service Mt fmax) .. ... i i s 28.05 mm

Qutput shaft 2nd, 3rd and 4th gears bush OD
Standard .. ... e e 27.959 to 27.980 mm
Servicelimit (min) ......... ... .. i i e e 27.92 mm

Output shaft 2nd, 3rd and 4th gears gear-to-bush clearance
Standard .. ... e i e i 0.020 to 0.062 mm
Service imit (Max) . ....oov it et e e 0.10 mm

Cutput shaft 2nd gear bush ID
Standard . ... ... e e e 25.030 to 25.051 mm
Service limit{max) . . ........c. it i i 25.051 mm

Qutput shaft OD at 2nd gear bush point
Standard . ... ... s 25.002 to 25.015 mm
Service limit (min) . ....... ... i e e 24 .97 mm

Output shaft-to-bush clearance at 2nd gear bush point
Standard . .......... . 0.015 to 0.049 mm
Service limit (Max) . ..., .ottt i i e e 0.081 mm

Selector drum and forks
Selector fork end thickness

Standard . ... ... e et e e 5.93 t0 6.00 mm
Service limit (min) ......... .. i i e 5.60 mm

Selector fork bore ID
Standard . .. ... e e e 12.000 to 12.021 mm
Service limit (Max) . ...t ittt et e e i, 12.04 mm

Selector fork shaft 0D
Standard ... . e 11.969 to 11.980 mm
Service limit{min) .......... .00 e e 11.90 mm

Cooling system

Coolant
Coolant type .. ... e 50% distilled water, 50% corrosion inhibited ethylene glycol anti-
freeze
Coolant capacity
Radiatorandengine .......... .. .. oiiiii i, 1.7 litres
RESEIVOIF . o .ttt it e e e e 0.25 litre
Radiator
Cap valve opening pressure
VFRA0ORG aNd ZG .. .ttt i e ce et 10 to 15 psi (0.7 to 1.0 Bar)
VFR400ORH, RJandZH .......... ... . it 13.5t0 17.8 psi (0.9 to 1.2 Bar)
Fan switch
Cooling fan cut-intemperature . .. .......... ..ottt 95 to 105°C
Coolant temperature sensor
Resistance
B B0 .. e e e 94 to 117 ohms
L7 T 16 to 19 ohms
I - 14.4 t0 17.3 ohms
Thermostat
Openingtemperature . ....... ... .. .. i rininrerrerrrnnennaens 80 to B4°C

Malva lift ... e e e 8 mm (min) @ 85°C
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Suspension and final drive

Front forks
ORIV wovceviac oo i s e T e e 10W fork oil
Fork oil capacity
VFR400 RG and 2G
FOEIEE PO o oo e wmmciia i e i I e W SR 340 cc
1 o e e e 345 ce
WFA4A00 AH, AJ and ZH
Rightfork .. o e 389 cc
& ks e 392 ce
Fork oil level®
MR G ant 2B ..o e 151 mm
VERA0DRH, Rband ZH ... ... ... . . i it 90 mm
Fork spring free length (min)
VFR400 RG and ZG
Standard ... 379.0 mm
Sarvlea Imi . o ceee e e e 371.4 mm
WFR400 AH, BJ and ZH
Sahdard ... SR e et 396.8 mm
Service Bmit ... e e . 3BA.Emm
Fork tube rutsal Bt e o i e e e S e e v irrr s en e 0.2 mm

'Oﬂ.tavensmaasumdﬁnmmmpufmﬂmbew!mmafomapnhgmnmvadmdrhehgmmrmmpmssm.

Rear suspension

Shock absorber spring free length
Standard ............... ...l SRS AT 183.1 mm
Service limit. ... ... e 150.0 mm

Final drive

Drivechainslack.................... T veees 151025 mm
Drive chain lubricant .. ........ ... . . i, SAE B0 or 90 gear oll, or aerosel chain lubricant suitable for O-ring
chains
Drivechainsize .. ... ... .. .. e iaeere s 525, 106 links
Sprocket sizes
Front {engine) sprocket . ... ..couu i it i e 15T
Rear (wheely sprocket .. ... .. . i i s 45T
Brakes, wheels and tyres
Brakes
Brake Wb s o i e v e e e me s bee e o e pam DOT 4
Front caliper bore ID
1 L 27.000 to 27.050 mm
SN o v e i e e e e e SR e e 27.060 mm
Frant ealiper piston OD
StandEr i e e e e e 26.918 to 26.968 mm
Servica lmit. . e e 26.910 mm
Front disc minimum thickness
VFRA00 RG and £2G
smEndand USRS 3.8t04.2mm
Servicalimit . ... i iew. 3.5mm
VFR400 BH, RJ and ZH
Standard ... ... o R 4.3t0 4.7 mm
S N e e L e 4.0 mm
Disc maximum runout {front and rear, all modsats) L. ... ..... ... ... 0.3 mm
Front master oylinder bore 1D
Stapdard .., ..ov000.. R o e R R e 14.000 to 14.043 mm
B ErvACE I (ITIB] - & i it e iree s e rtae et mn ey o s v 14.055 mm
Front master cylinder piston OD
23 e o 13.957 to 13.984 mm
Service limit (min) ......... e oy e o ER e P ey 13.945 mm
Rear caliper bore D
VFR400 AG and 2&
Standard ... e e e 27.000 to 27.050 mm
Servea lmit dmand . L e e i e e s 27.060 mm
VFR400 RH, RJ and ZH
A s R A T R R L S 38.180 to 38.230 mm
RATVICE T MR o v e a8 8 6 38.240 mm
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Torque settings

Specific components
Ol draim Pl e e e e e 35 Nm
o e ey e B e A 15 Nm
TImiNG INSPECtEN COVBE . o e ees s e i bmaa e e e e e eennnsees 17.5 Nm
Engine mourtings

Adluster Bolt: Ly e e s e S e e 11 Nm

Adjuster bolt looknut . ... ..o e 55 Nm

a7 Bl R e i O o S L S 55 Nm
Valvecoverbolts . .......... T e R e e 10 Nm
Camzhaft holderbolts . ... . ieinin e eenns 12 Nm
Camshaft drive gear assemblies

MOURINGBORE . o oo ins o i n v e 0 S e 5 32 Nm

Crankeaas boll o e e 12 Nm
Cylinderhead Brambolts . ... ... ... ... i 12 Nm
Cylinderhead Brombols ... ....... ... . i i 32 Nm
Starter clutch bBolt ... i i iies e eenn 85 Nm
Starter clutch coverbolts ... ... .. .. R I e S e B e 28 Nm
Clutchmut ..o i ciea e s e e e 65 Nm
Gilpumpreousebholbe - oo s el s L 12 Nm
Ol pump mOUMING OIS & . . o vvernsie s s ih s oe ¥ e e e e g 12 Nm
Crankcase G mm BOHE ... ... e e 12 Nm
Crankoasa 8 MMDOIE i i i e e s T e e e e e e 23 Nm
Crankcasa 10 mmiBol .. .. e i e ie e e e e e e 40 Nm
Connecting 1o CaP MUIE &\ vt i e isais st aiasrans 24 Nm
Handlebar holder clamp Bolts .. ... oueyeieiiiee cesonsesss 27.5 Nm
Topyokeforkclamp bBolE ... ..ot e i i can v ras 11 Nm
Eottom yoke fork clamp bolts .. ... e e i 35 Nm
SRETITIEN SBIBITE TIOE a v im0 i o 4 0 105 Nm
R e el s T R e | R e L e 30 Nm
PO IOR DO L iicinimidin o i e b o a5 W s e e 3 22 Nm
Sheck absorber mounting boltnuts ... ... i 45 Nm
Shock absorber linkage plvotboltnuts ... ... . oie oo ionnn . 45 Nm
Shock absorber linkage armbBol S ... .ooviieeii i aneionnass 45 Nm
Swingarm pivot left-hand balt .. ... e 95 Nm
Swingarm pivot Fight-hand balt .. .. L e e 860 Nm
Front aprocket BOHE . o cc cosresesiesenssasinsssessisssss vieee 12 Nm
Rear sprocket nuts

VFR4OORGand £G .. ... ....cova.nn N R e b I AT T 85 Nm

VFRAO0ORH, Rdand 2H ... ........ s 42.5 Nm
O prasspp WY § L A e s T 12 Nm
NBLTRL IR L s awiw v ae oo s s i o et L B B T 12 Nm
Abternatorrofor Bolt ... ... e e s 85 Nm
Front-brake dise Do, (..o i s s i e e b e 40 Nm
Fear brake disc bolts - VFRA00ORG and ZG .. vven e rinneenens 40 Nm
Rear brake disc nuts - VFRADDRH, Rdand ZH ... ... ... ... ... 35 Nm
Brake hose banjo Bolbs . . ... iv e i in i s sa i in s 30 Nm
Brake caliper blesd valves , ... ... . ...., .... . W — 6 Nm
et bolt . s e e T A e 60 Nm
Frontaxleclampbolts . .....cccvvininennennsinnnes RS 22 Nm
Rearaxie nut - VFRA00 RG and 26 .. oo ici i annn s 90 Nm
Rear hub assembly nut - VFRE00AH, Rdand ZH .. .o oo oo et 165 Nm
Rear whesl nuts - VFR400AH, Rdand ZH . ...oineininnnnnnnn, 110 Nm
Rear wheel bearing holder pinch bolt - VFR400 RH, R and ZH ... .. 27 Nm

Non-specified components

Note: Where a specific setting is not given for a particular bolt/nut, these general settings apply. The dimension given applies to the diameter of
the thread, not the head.

Smmbolt/nut ... e 5 Nm

Bmmbolt/nut ... .. e aa e 10 Nm
Bmmbolt/nut ... e 22 Nm
T0mmbolt/nut .. .. i 35 Nm
T2mmbolt/nut ... e e 55 Nm
6 mmflange bolt with 8 mmhbead ...... ... . ooivriniiinnnnn 9 Nm

6 mm flange bolt/nut with 10 mmhead ........... . ...0coeciann. 12 Nm
Bmmflange bolt/nut ... ... 27 Nm

10mmflange boltnut ... . ... ... i e s 40 Nm
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E

Earth - REF=38
Electrical problems - REF#*35
Electrical system - 91 et seq
fault finding - 9¢3
Engine - 2+1 et seq
camshaft drive gear assemblies - 218
camshafts - 2013
compression - REFe35
connecting rods and bearings - 2¢45
crankcase halves - 2#42, 2¢44
crankshaft - 2¢51
cylinder bores - 244
cylinder compression - 1222
cylinder heads - 2019, 221
disassembly and reassembly - 2¢11
doesn’t start - REF=28
fault finding - REF«28
main bearings - 2#45, 251
noise - REF*32
oil - 0¢11, 12, 1+10, REF*45
oil cooler and pipes - 2211
oil filter - 1+10
oil pump - 235
oil strainer - 234
oil sump - 2+34
0il pressure check - 1922
oil pressure relief valve - 234
piston rings - 2¢50
pistons - 248
removal and installation - 2¢7
rocker arms and shafts - 2¢17
serial number - Q=8
valve covers - 212
valves, seats and guides - 2#20, 221
Excessive exhaust smoke - REF*33
Exhaust system - 4+1 et seq
fautt finding - REF*33
removal and installation - 4¢16

F

Fairing panels - B+3

Fasteners - REFs5

Fault finding - REF=27 el seq
electrical system - 93
equipment - REF+35

Final drive - 6+1 et seq

Fluids -1#2, REF*45, REF¢48, REF*50

Flushing the cooling system - 121

Footrests - 603

Forks - 1¢23, Ge6, 67

Frame - 6+1 el seq
noise - REF*33

Frame serial number - 08

Front wheel removal - 7+15

Fuel - 4¢1

Fuel hoses - 123

Fuel systemn - 4+1 et seq
check -1+11

Fuel tank - 4¢2, 4¢4

Fuel tap - 4=2

Fuses - 9#4

G

Gaskets - REFe17
Gauges - REFs@
Gearbox - see Transmission
Gearchange

lever - 63

mechanism - 239

problems - REF=32
Getting back on the road - REF=26
Grey imports - 09

H

Handlebars and levers - 64
switches- 9¢15, 0¢16
Headlight
aim - 1+14
assembly - 96
bulb - 96
Hom - 9+18
Hoses - REF=19
Hydraulic fluid - 0«12, 12, 119, REF+50

Identification numbers - O+8
Idle fuel/air mixture adjustment - 44
Idle speed - 17
Ignition - 5+1 ef seq
control unit - 5¢5
HT coils - 53
switch - 9¢15
timing - 55
Initial start-up after overhaul - 262
Instruments - 910, 911
light bulb - 9¢14
Introduction - 04

L

Legal checks - 0¢11

Lever pivot lubrication - 110

Leverage - REF*13

Lighting system - 9=5

Lubricants - 12, REFe45, REF=48, REF50

Main bearings - 2¢45, 2#51

Maintenance schedule - 13

Master cylinder - 78, 7+12
seals - 123

Measuring tools - REF+9

Mirrors - 8+3

MOT - REF=21 et seq

Mudguard - 85

Neutral switch - 9+16
Nut tightness - 1+18
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Haynes Motorcycle Manuals - The Complete List

Title Book No  Tille Book No  Tille Book No
APRILIA S50 (98 - 5] & RS125 {93 - D4) 4798 Honda Gald Wing 1200 (USK) (34 - BT} 718 Yamaha RS/RXS100 & 125 Singles (74 - 95) 0331
Aprilia VOO0 Mil= (98 - 03) 4255 Honda Guld Wing 1500 {US4) (88 - 00) 2275  ‘Yamaha RD & DT125LE (82 - 87} < 0887
BMW Z-salvn Twing {71 - 86} e 0240 KAWASAKI AEIAR 60 & 0 (81 - B5) 1807  Yamaha TZR125 (87 - 93) & DT125R (88 - 02) o 1655
MW %100 & 75 Zalve Modsts (83 - B5) # 1373 Kawasaki KD, KE & KH100 (75 - 9} 137 Yamaha TY50, 80, 125 & 175 (74 - 84) & 0464
MW RESD, 1100 & 1150 4-vahe Twins (83 - 04) ® 468 Fawaeaki KMIT2S & 200 86 - 02) ¢ 3048 Yamah T & SR126 (82-03) & 10
AW R1200 (04 - 06) ® 508  Wawasad 250, 450 & 400 Trigles (72 - T9) 0134 Yamana Trad Bikes (61 - ) 2350
B5A Barmm (43 - 71) BT Kayrgssk 400 & 440 Twing {74 - B1) 0281 Yamwha 2-siroke Motnoross Bikes 1566 - 2008 2662
BSA Linit Singles (38 - T2) 0127 Kawasaki 400, 500 & 550 Fours (79 - 91) BO10  Vamaha YZ & WR 4-stroke Motocross Biles (98- 07) 2680
BEA Pre-unil Singiss (34 - B1) 0370 Kawasakl EN4S0 A& 500 Twins {LtdNulcan] {85 - 4} 2053 Yamaha 250 & 350 Twins (70 - 78] 0040
BEA AT & A10 Teans (47 - 62) U121 Hawsahl EXG0D (GPZ3005) b EASO0 (EA-5) (BT - 05) # 2052 Yamaha K5250, 360 & 400 sohc Twins (75 - &4) 1378
H54 AG0 & AGE Twins (52 - 73) 0156  Mawssaki ZX600 (72-A600 & Ninjs D6} (80 - 05) # 76 Yamaha ADPS0 & 350LC Twins (80 - B2 0803
DUCAT] 600, 620, 750 and 800 Z-al V-Twirs (91 -05) # 3290 Kawasaki 24-6R Nerje Fours (85 - 02) # 3541 Yamann RO2E0 YRS Twins {83 - B5) 68
Duicali WK 111 & Desima Singles (B3 - 76] & D485 Kawasan D4-6R (03 - 6] # 4740 Vamaha BD400 Twin (75 - 740 0333
Hicati 748, 318 & GUE A-valva Y-Twins (34 - 1) ® 356 hawnsaki CAG00 (GPEG00R, GRRGCOR, Nina S00R Warmaha 77, 11 & GASAD Singles {75 - 03] [
GILERA Funner, DN, fop & SKP/Stalker (57 - 07} 1163 & RX) & ZX750 (GPYTS0R, Minja T5O0R) #1780 Vamaha X250 Vision V-Twics (B2 - 85) T
HARLEY-DAVIDSOM Spretsters (70 - 03] & 2530 Kawasaki 660 Four (76~ 748) 0370 Yamaha FJ, FZ KJ & Y2600 Raman (84 - 52) oo
Harey-Davidsan Shaveiead and Evelution Big Twins Kawasaki Vilcan 700750 & 00 (85 - 04 * 5T b XJ600S (Divwreion, Sac 1] & KIBDAN Fours (22 - 09 # 2145

i, S & 2686 Kawasshi 750 Aircooled Fours (80 - 91) 0574 Vamaha Y2F600R Thundercal & F2SS00 Fazer (96 - 05) ¢ 3102
Hariay-Davidsan Twin Cam 88 (59 - 03) 2478 Kawusakl ZR550 & 750 Taphyr Fours (80 - 47 ® 308 Yomana B2 Facer (04 - 07) + 4751
HONDA WE, M0, WP & NS0 Malody (81 - 85) 0 0622 Wawnsahl 750 & 21000 03 - 08) ® &8 g IF-AG 93 - 02) + 3000
Fionia NEINBEQ Vision & SAG0 Visiin Met-in (85 - 85} © 1278 Fawasokl DX750 (Ninja Di-7 & TXRTSA) Fours (B5-96) @ 2088 oo orRE (03 - 05) » G601
Honia ME, MEX, MT & MTXE0 (0 - 93) 0731 Fzwzsahl Hinja Z4-7R & ZA-06 (34 - 04) € 3121 i 650 Twins (70 - B3] B4
Honda G50, G70 & 090 {67 - 03} D324  Fawesshl 00 & 1000 Fours (13- 77) 0222 g Y0650 & 750 Fours (B0 - B9) 1738
Honda XRSOOOR & GRFBO1DOF (85 - 04) 218 Kawasa¥ X000, 1000 & 1100 Linuid-couid Pours (53 -97) @ 1881 5mahy X5750 & 850 Triples (76 - 85) 0340
Fonda WLOR B0, 100, 125, 155 & 200 B Wockls (78 - 87} DG68  KTH EXC Endure & 5X Mutocross {0 - 07} ¢ 3623 o ThMBA0, TRXB50 & XTZ750 (39 - 99) o ¢ 3540
Heatla H1D0 & H1005 Slngles (80 - 2) o 0T34 WOTO BUZZI 750, B50 & 1000 \-Twins (T4 - T8) 0330 o VEFTA0R & V3F10008 Thunde

- e (0200 & 3720

Honda CHHGD1Z3T & GMA1Z5G Twins (77 - 88) 0571 MZETZ Mideks- (31 - ¥5) o 1680 4 ha FZR60D, 750 & 1000 Fours (&7 - 96) + 2056
Honda 06125 (76 - 07} o 0433 NORTON 500, 500, 650 & 150 Twins {57 - 10} (I T era'au] VTwine 181 - 03] + T2
Handa N3125 (86 - 83) o 3856 Warlon Commardn B8 - 77 025 it & 1100 Drag SalS 07 -0 M
Honds CBRT25R (14 - 07) 4620 PEUGEOT Speedight. Trekkir & Vnvachy Scaooters (36 - 0500 3820 - ob S anor Fours (83 - 94) + 55
Hieds WHMTX125 & MTX200 (53 56} o 1132 PIAGEID [Vispa) Scontess (31 - 08) O B8 G va XJ900S Diversion (94 - 01) » 3739
iieida COVCM 138 2007 & CMES00 Bvalus Toina {77 - 85) U672 GUZUKI GT 27 & 7550 71 - 80) o BT8GR O ) « T8
Honda HL/XR 250 & 500 (78 - #4) U5 Sunikl TSS0X (84 -00) O e e e
Hana KRZ50L, KRS0 & RRADOR (36 - 13} 2219 Syzoki 100, 125, 185 & 250 Nir-coolod Trail bikes (79 - 89) 0797 am 5 [}IF L &
Fanda GE250 & CS400N Super Droams (18-34) 0 0940 Siaukl GPTCD & 125 Singies (76 - 03] o ol ounaa FESTOUD Fawr (1L 22) yig
Hiarsda A Malocrass Bikes (86 - 01) Sk 65, B, G7 & DR1Z5 Singles (B2 - 06) T Yamaha FJ1100 & 1200 Fours (84 - 96) + 2057
Honda CAEZSD & ORFAS0 [0 - 06) B0 S 750 A 950 Twins 168 78] Fizg Yamaha XUR1200 & 1300 (66 - 0B) * 3001
Hontn GRADORA Faurs (38 - ) SO S GTISONT, IO § SEA0 Twirs (7687 o oAy oo VAU (35T * Nt
Fiomia V400 (NC30} & RNFA00 (NG3E) V0w (83-56) O # 3096 Surukl GS/GSA2S0, 400 & 450 Twans (79 - 85) o735 ALV
Honda CES00 (83 - 01) ST Cuzabl G500 T 30 - 0B g Monda ATC70, 90, 110, 186 & 200 (71 - 85) 0565
Honra CR400 & CR5S0 Fauts {74~ 17 0262 Skl G650 (17 - 82) & G750 Foues 176 - 79) paia  Honda Rancher, Recon ;TRXZEDEX ATVs 2653
Haonda CUBLE00 & 650 V-Twins (78 - 86) 447 SHIII] GE/GENEAD A-valve Fours (83 - BE) 1133 Honda TRX300 Shaft Drive ATVs (88 - 00) 2125
Hiorvda CENS50 Four (82 - 6) T Suu SUE50 & SVESTE 93 - 05) 301z HondaTRX300EX, TRXA00EX & TRKASORER ATVs (93 - 06} 2318
Honda XLACOR & XREO0A (83 - 00) 28 Sy GEX-AGI0 & 750 (95 - () + 363 Kawasaki Bayou 220/250/309 & Prairie 300 ATVs (86 - 03) 2351
Honis KLEDWGE0V Transaln & XET50 ATHca Twin Sz GSY-RAO0 (01 - 03), GaA-AT50 (00 - 10) & Palaris ATvs (35 37) eak

(87 to &7} 4 3019 BSX-R1000 (I - 02) Pojaris ATVs {58 - O6) 2508
Honda CBREOOFT & 1000F Fours {87 - 96) © 1730 Suzuki GSX-RB007750 (04 - 05) & GEX-R1000 (03 - 06) # d43g2 famaha YFE20 Blaster ATV (B8 - 02) mr
Hondz CBREODF2 & F3 Fours (91 - 98} o 2070 Suzuki GSFA00, 650 & 1200 Band Fours (95 - 06) & 3367 Yamana YFB250 Temberwoft AT (32 - 0C) prd]]
Honda CHRGA0R (54 - 06) e 3011 Suzukl Inruder, Marauder, Volusia & Boulevard (65 - 06) # 2618 Yamafia Y7350 & YFROD (EA and fig Beer] ATV (8T - 03) 2128
Hena GEEA0F Hormet & CREEOD (98 - 05} co# 3M5  Suzuki G3E50 Fouss (78 - BA) G5an  Yamaha Banehes and Warrior STV {87 - 03] 23
Honda CBRE0ORR (03 - 06} 4590 Suzuki GE1000 Four (77 - 75) 0484 vamaha Kodiak and Grasy ATV {93 - 5] 2567
Honda CBE50 sohe Fours (78 - 84) 0665  Siiziki GEX-RTA0, GEX-A1100 (85 - 82}, GEHA00F ATV Bagics 10450
Handz NTVE00 Revers, NTVES( and WTBAEN Duauville GEX0F, GEX1100F (Katana) Fours ¢ 2055  TECHBOOK SERIES

{8 - 05 o 3243  Sumki GEXAGLTADT & GSKTS0 (8- 12} # 3987 Tyistand Go (automatic transmissian) Scooters
Hunda Shadow \VTEO0 & 750 (USA) (88 - 03} 72 Sundi G/GSKI000, 1100 & 1150 &vae Fours (18- B8) 0781 Servioe and Repatr Manual 4082
Honda G8740 sohc Four {68 - 79) 0131 Supoki TLTDOOS/R & OL1000 W-Birom {37 - 04) # 4083 Motorcycle Basics TechBook (2nd Edition) 3515
Honda V45/55 Sabre & Mageia (B2 - 88) OG0 Suzukl GSXTI00R Hayahusa (33 - (4) # 4184 Moioroytle Electrical TechBook (3rd Edition) un
Hands VFRTE] & 700 V-Fous (86 - 7} &AM Susukl BEA400 (02 - 07) # 4758 Waotoreycle Fuel Systems TechBook 3514
Hanga VFREOD \-Fours (87 - O1) o 5703 TRIUMPH Tige: Ll & Tarrier (52 - B4) L] Motorcycie Maintenance TachBook 407
Horda YEREID Y-Tar V-Fauws (02 - 05) + 4106 Triuraph 350 & 500 Unit Twins (58 - 73) a7 Notoroycle Moditying 272
Hoeda CA750 & LRS00 dohe Fours (78 - 84) @535 Trwmph Pee-tnit Twins (47 - B2) 85 o evcle Workeh -2 TochBook (Znd EdT mn
Hiovda VTR1O0D (FireStorm, Super Hewk) & Triumah 650 & 750 2-valve Unit Twins (63 - £3) iz Motorcycle Workshop Practice TechBook (2nd Edition) 3

%L 1DOOV [Varadero) (37 - ] # 3744 Triumph Tricent & BS54 Racket 3 (B9 - 7H) 0136 o = ot available in the USA # = Superbike
Hintda CRROOIAR FireBiada (52 - 99) » 2161 Trumph Bosngelis (07 - 07) # 4364
Handa CBREODAR FireBlads (00 - 03) « 2080 Triumph Dytuna, Speed Tripl, Spit & Tiger (97 - 03] # 8766 e R |
Honds CBATOIRA Freblada (04 - 07) # 8604 Triumph Trples and Fours jcarburitor sngings) (1 - 04) ¢ 2162 Tﬁ_mm “ﬁ!ﬂlﬂ m'«i‘@lﬂh throds
Honda GARTTDKK Supe Blaci (57 - 07) + 3001 VESPA PIPXTZ5, 150 & 200 Scontess [T - 6] [ mmmylndm and aLcessory b BECESEOMY n;iﬁtlu
Honda ST1100 Fan Europsar V-Fouss 30 - 02 # 3384 Vespa Soovters (55 - T8) [TF]
Honta Svadow VT1100 (USA) (85 - 98) 3773 YAMARA D50 & 80 Tral Bips (78 - 85) BY ) ﬁ m;‘mm f”“ﬁ *‘fﬁ‘mm
Honita GL100D Sald Wing (75 - 781 DE0D  ‘arnaba TS0 & B Townmate (53 - 55 o e
Honda GL110D Gold Wing {74 - B1) D668 Yamaha YE100 Singkes [72 - 91 oM (Australla/New Zealand) +613 9763 8100




Spark Plugs Condition Chart

correct tool.

lormal condition - A brown, tan or gray firing end indicates that
the engine is in good cendition and that the plug type is correct

~ - J
Anh depesits - Light brown deposits encrusted on the electrodes
and msuiator leading to misfire and hesitaticn. Caused by
excessive amaunts of oil in the combustion chamber or poor
quality fuel/oil

uling ~ Dry, black sooty deposits Ieadmg to misfire and
weak spark Caused by an over-rich fuel/air mixture, faulty choke
operation or blacked air filter.

fouling — Wet oily deposits Ieadmg to misfire and weak spark.
Caused by oil lszkage past piston rings or valve guides (4-stroke
engine}. or excess lubricant (2-stroke engine).

srbEsEting — A blistered white insulator and glazed electrodes
Cauqed by ignition system fault, incarrect fuel, or cooling system
fault.

Wizrn plug — Worn electrodes will cause poor starting in damp or
cold condltlons and will also waste fuel
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29.20d ... then install the cover, aligning
the marks (arrowed)

30 Charging system testing —
general information and
precautions

1 If the performance of the charging systam
is suspect, the system as a whole should be
checked first, followed by testing of the
individual components, Note: Before
beginning the checks, make sure the battery is
fully charged and that alf system connections
are clean and tight.

2 Checking the output of the charging system
and the performance of the varicus
companents within the charging system
reguires the use of a multimster (with voltage,
current and resistance checking facilities).

3 When making the checks, follow the
procedures carefully to prevent incorrect
connactions or short circuits, as irreparable
darmage to electrical system components may
result if short circuits ocour.

4 If a multimeter is not available, the job of
checking the charging system should be left
to a Honda dealer.

31 Charging system —
teakage and output test

Vi i

1 If the charging system of the machine is
thought to be faulty, remove the seat cowling
{(see Chapter 8) and perform the following
checks.

Leakage test

Caution: Always connect an ammeter in
series, never in parallel with the battery,
otherwise it will be damaged. Do not turn
the ignition ON or operate the starter
motor when the ammeter is connected — a
sudden surge in current will blow the
meier’s fuse.

2 Turn  the ignition switch OFF and
disconnect the lead from the battery negative
(-ve) terminal.

3 Set the multimeter to the Amps function
and connect its negative (—ve) probe to the
Battery negative (~ve) terminal, and positive
{+ve) probe to the disconnected negative (—ve)
lead (see illustration). Always set the mater

to a high amps range initially and then bring it
down to the mA (milli Amps) range; if there is a
high current flow in the circuit it may blow the
meter's fuse.

4 If the current leakage indicated exceeds the
amount specified at the beginning of the
Chapter, there is probabiy a short circuit in the
wiring, Disconnect the meter and connect the
negative (~ve) lead to the battery, tightening it
securaly,

5 If leakage is indicated, use the wiring
diagrams at the end of this book tc
systematically disconnect individual electrical
components and repeat the test until the
source is identified.

Output test

6 Start the engine and warm it up to normal
operating temperaivre. Remove the seat
cowling (see Chapter 8).

7 To check the voltage output. allow the
engine to idle and connect a multimeter set to
the 0-20 valis DE scaié (voltmatsr across tha
terminais of the battery (positive [+ve) laad 10
battery positive (+ve) teminal, negative (-ve)
lead to battery negative (-ve) terminal). Slowly
increase the =ngine spesd to 5000 rpm g@nd
note the reading oblained. The regulated
voitage should be as speciied at the
beginning of the Chapter. If the vaitage is

outside these fimits, check the alternator and-

the regulater {see Sections 32 and 33).

8 To check the current output, disconnect the
starter relay wiring connector and rermcve the
main fuse, then reconnact the connecter

—

31.3 Checking the charging system
leakage rate ~ connect the meter as shown

28.21b . .. locating the flat of each washer
against the raised edge {arrow)

Connect a multimater sat to the 0-20 amps
DG scale (ammeter) between the terminals of
the main fuse (positive {(+ve) lead to the laft-
hand {rear) terminal, negative (-ve) lead to
right-hand (front) terminal), inserting the
probes into the base of the fuse sockets.
Allow the engine to idle, then slowiy increase
the engine spead to 5000 rpm and ncte the
reading obtained. The regulated current
should be as specified at the beginning of the
Chapter. If the current is outside these limits,
check the alternator and the regulater (see
Sections 32 and 33}

~ Clues to a faulty requiator

- are constantly blowing
bulbs, with brightness
varying considerably with
engine speed, and battery
overheating,

32 Alternator - check,
removal and instaliation

I

Check

1 Remove the lower fairing (see Chapter 8).

2 Trace the wirlng back from the top of the
alternator cover on the left-hand side af the
engine and disconnect it at the white
connector containing the yellow wires below
the right-hand side of the frame (see
illustration}.

A NN

32.2 Alternator wiring connector (arrowed)
- RVF model shown
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29.18b ... then insert the armature into
the rear cover, making sure the brush ends
{arrowed) locate correctly

29.19b .. .then install the main housing,
aligning the marks (arrowed)

29.17e ... the plain washer and the nut

the standard washer and the nut {see
illustrations).

18 Slide the shims onto the rear end of the
armature shaft, then lubricate the shaft with 2
drop of oil (see illustrations). Insert the
armature into the rear cover, locating the
brushes on the commutator bars as you do.
taking care not to damage them (see
illustration). Check that each brush is
securely pressed against the commutator b
its spring and is free to move easily in its
holder.

19 Fit a new O-ring onto the main housing,
then fit the housing over the armature anc
onto the rear cover, aligning the marks mads
on removal (see illustrations).

20 Apply a smear of grease to the lips of the
front cover oil seal and fit a new C-ring ontc
the front of the main housing (see
illustration). Fit the tabbed washer onto ths
cover, making sure the tabs locate correct:
{see illustration), Slide the shims onto ths
front of the armature shaft, then install th=
cover, aligning the marks made con remova
(see illustrations). Remove the protectivs
tape from the shaft end.

21 Slide a new O-ring onto each of the lon:
bolts. Check the marks made on removal ar=
correctly aligned, then instail the long bol:s
and tighten them securely, making sure th=
flat edge on each washer is against the raisec
section on the frent cover (see illustrations)
22 Install the starter motor (see Section 29)

29.20a Fit a new O-ring onto the main
housing . . .

29.20b ... and locate the tabbed washer
in the front cover

29.20c Fit the shims onto the shaft . . .

|
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32.3 Test the alternator as described

3 Using a multimeter set to the ohms x 1
(ohmmater) scale measure the rasistance
betwoen each of the yallow wires on tha
alternator side of the connectar, taking & tolal
-of three readings, then check for cortinuity
batwean sach terminal and ground (earth)
(see illustration). |f the stator coll windings
ara’ In good condition the thras readings
should be within the range shown (0 the
Specifications al the start of this Chapter and
there should be no continuity  (infinite
resistance) between any of the terminals and
ground (earth). If not, the alternator stator coil
assembly is at fault and should be replaced.
Note: Before condemning the stator coils,
check the fauit is not due to damaged wiring
between the connector and coils.

32.8 Draw the rotor off the end of the
crankshaft using a rotor puller

32.10a Fit the stator. ..

32.6 Remove the alternator cover and
discard the gasket

Removal

4 Remove the lower fairing (see Chapter 8).

5 Trace the wiring back from the top of the
alternator cover on the left-hand side of the
engine and disconnect it at the connector
below the right-hand side of the frame (see
illustration 32.2). Free the wiring from any
clips or guides and feed it through to the
alternator cover.

6 Working in a criss-cross pattern, evenly
slacken the alternator cover retaining bolts
(see ilustration). Lift the cover away from the
engine, being prepared to catch any residual
oil which may be released as the cover
Is removed. Remove the gasket and
discard it.

32.9 Unscrew the stator bolts (A) and the
wiring clamp bolt (B)

32.10b ... then apply threadlock and
instal the boits

32.7 Hold the rotor using a suitable tool
and unscrew the bolt {arrowed)

7 To remove the rotor bolt it is necessary to
stop the rotor from turning. If a rotor hoiding
strap or tool is not available, place the
transmission in gear and have an assistant
apply the rear brake, then unscrew the bolt
(see illustration).

‘be made using two strips of
AP steei votted togothorin the.
middle, and with 2 bolt

8 To remave the rotor from the shaft it is
necessary to use a rotor puller. Thread the
rotor puller into the centre of the rotor and
turn it until the rotor is displaced from the
shaft {see illustration),

9 To remove the stator from the crankcase.
unscrew the four bolts securing the stator.
and the boit securing the wiring clamp, then
remove the assembly, noting how the rubber
wiring grommet fits {see illustration).

installation

10 Install the stator onto the crankcase.
aligning the rubber wiring grommet with the
groove in the case {see illustration). Apply a
suitable npon-permanent thread locking

compound to the stator bolt threads, ther
install the bolts and tighten them securely
(see illustration). Apply a suitable sealant io

32.10c Apply sealant to the wiring
grommet...
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resistance between the various terminals on
the regulator/rectifier (see illustration). If the
readings do not compare closely with those
shown in the accompanying table the
regulator/rectifier unit can be considered
faulty. Note: The use of certain multimeters
could lead 1o false readings being obtained, as
could a low battery in the meter and contact
between the meter probes and your fingers. If
the above check shows the regulatorfrectifier
unit to be faulty, take the unit to a Honda
dealer for confirmation of its condition before
replacing it.

Replacement

8 Remove the seat cowling (see Chapter 8).

9 The regulator/rectifier is mounted on the
left-hand side of the rear sub-frame.
Disconnect the wiring connector (see
illustration 33.1).

K ohms

®probe Red/ | valiow | Yellow | Yellow | Green
@probe white
Red/white 00 oo oo oo
Yellow 05-10 30 -500 | 30 -500 | 10-200
Yellow 0.5-10 | 30-500 30-500 | 10-200
Yellow 0.5-10 [ 30 -500 | 30 - 500 10 - 200
Green 1-20 | 05-10 | 05-10 | 0.5-10

33.7 Regulator/rectifier test connections and data

10 Unscrew the two nuts securing the
regulator/rectifier and remove it. Note the
wiring clip secured by the rear nut on VFR
models.

11 [nstall the new unit and tighten its nuts
securely, not forgetting the wiring clip on VFR
meodels. Connect the wiring connector.

12 Install the seat cowling (see Chapter 8).
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Buying tools

A toolkit is a fundamental requirement for
servicing and repairing a metorcycle, Although
there will be an initial expense in building up
enough tools for servicing, this will soon be
offset by the savings made by doing the job
vourself, As experience and confidence grow,
additional tools can be added to enable the
repair and cverhaul of the motorcycle. Many of
the specialist tools are expensive and not often
used so it may be preferable to hire them, or for
a group ol frends or metorcycle ciub to join in
the purchase

As a rule, itis betrer to buy more expensive,
good quality tocls. Cheaper toois are likely to
wear oul faster and need to be renewed more
often, nullifying the original saving

Warning: To avoid the risk of a
A poor quality tool breaking in use,
causing injury or damage to the
component being worked on,
always aim to purchase tools which meet
the relevant national safety standards.

The following lists of tocls do not represent
the manufacturer's service tools, but serve as
a guide tc heip the owner decide which tcols
are needed for this level of work. In addition,
items such as an electric drill, hacksaw, files,
soldering ircn and a workbench equipped
with a vice. may be needed. Although not
classed as tocls, a selection of bolts, screws,
nuts, washers and pieces of tubing always
come in useful

Maintenance and minor repair tools

For more information about tools, refer to
the Haynes Motorcycle Workshop Practice
TechBook (Bk. No. 3470).

Manufacturer's service tools

Inevitably certain tasks require the use of a
sarvice tool. Where possible an alternative
tcol or method of appreach is recommended,
but sometimes there is no option if personal
injury or damage to the compenent is 1o be
avoided. Where required, service tools are
referred to in the relevant procedure,

Service tools can usually only be purcnased
from a motorcycle dealer and are identitied by
a part number. Some of the commonly-used
tcols, such as rotor puliers, are avaiiable in
aftermarket form from mail-order motcrcycie
tocl and accessery suppliers.

11

1 Set of flaf-bladed 6 Selof Torx keys orbits 11 Cable oiler clamp 16 Calibrated syringe, 21 Straight-edge and
screwdrivers 7 Pliers, cutters and 12 Feeler gauges measuring vessel and steel rufe

2 Set of Phiflips head seff-locking grips 13 Spark plug gap funnel 22 Continuity tester
screvwtirivers {Mole grips) measuring too! 17 Ol filter adapters 23 Battery charger

3 Cornbination open-end 8 Adjustable spanners 14 Spark piug spanneror 18 O drainer can or 24 Hydrometer (for battery
and ning spanners 9 C-spanners deep piug sockets fray specific gravity check)

4 Socket sel (378 inch 10 Tread depth gauge and 15 Wire brush and 19 Pump type oif can 25 Anti-freeze tester (for
or 1/2 inch drive) tyre pressure gauge emery paper 20 Grease gun liquid-cocled engines)

5 Set of Allen keys or bits




1 Workshop equipment and
facilities

The workbanch

® Work 1s mage much easier by raising the
bike up on a ramp - components are much
more accessible If raised to waist level, The
hydraulic or pneumartic ypes s=en in the
dealer's workshop are a sound investment if
you undertake a {ol of repanrs or overnauls
(see illustration 1.1),

1.3 This auxiliary stand attaches to the
swingarm pivot

1.1 Hyaraulic motorcycle ramp

& |f raised off ground level, the pike must be
supparted on the ramp to avoid 1t falling, Most
ramps incorporate a front wneel locating
clamp which can be adjusied to suit different
diameter wheets. When tigntening the clamp,
take care not to mark the wheel nm or
darnage the tyre - use wood biocks on each
side to prevent this,

® Secure the bike to the ramp using tie-
downs (see illustration 1.2} If the bike has
only a sidestand, and hence leans at a
dangerous angle when raised, support the
bike on an auxinary stand

1.2 Tie-downs are used around the
passenger footrests to secure the bike

® Auxilary (paddock) stands are widely
available from mail order corpanies ol
marorcycte dealers and attach either to the
wheel axie or swingarm pivot (see illustration
1.3). It the motorcycle has a centrestand, you
can support it under the crankcase 1o prevent
i toppling wnilst either wheel 1= removed (see
illustration 1.4}

1.4 Always use a biock of wood between
the engine and jack head when supporting
the engine in this way

Fumes and fira

& Reter to the Safety tirst! page at the
beginning of the manual for full details, Make
sure your workshop is equipped with a fire
extinguisner suitable for fuel-reiated fires
(Class B fire - tlammable liguids) - it is not
sufficient to have a water-filled exunguisher.

@ Always ensure adequate ventilation is
avaitaple, Unless an exhaust gas extraction
system is avalable for use, ensure that the
engling is run outside of the workshop.

& If working on the fuel system. make sure
the worksnop is ventilated to aveid a buitd-up
of fumes, This applies equally to fume build-
up when charging a battery. Do not smoke or
allow anyone else to smoke in the workshop.

Fluids

@ It you need to drain fuel from the tank,
store it in an approved container marked as
suitable tar the storage of petrol (gasoling)

{see illusiration 1.5). Do not stors fuel in
glass jars or bottles

1= |
1.5 Use an approved can only for storing
petrol (gasoiine)

@ Use proprietary engine degreasers or
solvents which have a high flash-point, such
as paraftin (kerosene), for cleaning otf oil
grease and dirt - never use petro! (gascling) for
cleaning. Wear rubber gloves when handling
solvent and engine degreaser. The furnes frorm
certain solvents can be dangsrous - always
work in a well-ventilated area.

Dust, eye and hand protection

@ Preotect your lungs Trom inhalation of
dust particles by wearing a filtering mask
over the nose and mouth. Many frictiona
materials stifl contain asbestos which is
dangerous 1o your health. Protect your eyes
from spouts of liquid and sprung
componenis by wearing a pair of protective
goggles [see illustration 1.6),

1.6 A fire extinguisher, goggies, rnask
and protective gloves should be at hand
in the workshaop

@ Protect your hands trom contact witn
solvents, fuel and oils by wearing ruppe!
gloves. Alternatively apply a barrier crearn ic
your hands before starting work. If handling
hot components or fluids, wear suitab =
gloves tc protect your hands from scalding
and burns.

What 10 do with old fluids

® (id cleaning solvent, tuel, coolant and ollz
should not he poured down domestic drain:
or onto the ground. Package the fluid up in oz
oil containers, label it accordingly, and taks -
to a garage or disposal tacility. Contact your
locail authonty for location of such sites or rir
the oil care hotline

Note: ft is
antisoctal and
ilfegal to dump o/l
down the drain.

To ting the

location of your

focal oii recycting
O T R el L bank, call this
0800 66 33 66 numoeriree.

in the USA, noie that any oil supplier
must acceprt used oif for recyciing.

UURVIEVYILA®E B B D
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2.7 Correct fitting of R-pin.
Arrow indicates forward direction

slrelips (see fllustration 2.8)

# Circlips ([sometimas called snap-rings) are
used to retain components on a shaft or in a
housing and have ccrresponding external or
internal ears to permit removal. Parallal-sided
{(machined) circlips can be instalied either way
round in their groove, whereas stamped
circlips (which have a chamfered edge on one
face} must be installed with the chamfer
facing away from the direction of thrust load
{see illustration 2.9).

®

O YO

2.8 External stamped circlip (A), internal
stamped circlip (B), machined circlip (C)
and wire circlip (D)

& Always use circlip pliers to remove and
install circlips; expand or compress them just
enough to remove them. After installation,
rotate the circlip in its groove to ensure it is
securely seated. If installing a circlip cn a
splined shaft, always align its apening with a
shaft channel to ensure the circlip ends are
well supported and unlikely to catch (see
illustration 2.10).

i ] =)
==l THRUSTLOAD
e
THRUST WASHER

SHARP EDGE

-

CHAMFERED EDGE

2.9 Correct fitting of a stamped circlip

2.10 Align circlip opening
with shaft channel

& Circlips can wear due to the thrust of
components and become loase in thejr
grooves, with the subsequent danger of
becoming dislodged in operation. For this
reason, renewal is advised every time a circlip
is disturbed.

®  Wire circlips are commonly used as piston
pin retaining clips. !f a removal tang is
provided, long-nosed pliers can be used ta
dislodge them, otherwise careful use of a
small flat-bladed screwdriver is necessary,
Wire circlips should be renewed every tims
they are disturbed.

Thread diameter and pitch

®  Diameter of a male thread {screw, bolt or
stud) is the outside diameter of the threaded
pertion  (see illustration 2.11). Most
motorcycle manufacturers use the ISO
{international Standards Organisation) metric
system expressed in millimetres, eg M8 refers
to a 8 mm diameter thread. Sizing is the same
for nuts, except that the thread diameter is
measured across the valleys of the nut.

@  Pitch is the distance between the peaks of
the thread {see illustration 2.141). 1t is
expreseed in millimetres, thus a common balt
size may be expressed as 6,0 x 1.0 mm (6 mm
thread diameter and 1 mm pitch}. Generally
pitch increases in proportion to thread
diameter, although there are always exceptions.
& Thread diameter and pitch are related for
conventional fastener applications and the
accompanying table can be used as a guide

Additionally, the AF {Across Flats), spanner or
socket size dimension of the bolt or nut {see
illustration 2.11) is linked to thread and pitch
specification. Thread pitch can be measured
with a thread gauge (see illustration 2.12).

.. AF
e L
|#—-—-—.

&

2.11 Fastener length (L), thread diameter
{D), thread pitch (P} and head size {AF)

2.12 Using a thread gauge
to measure pitch

[ AF size Thread diameter x pitch {rnm)
8 mm M5 x 0.8
8 mm M& x 1.0

10mm MEx1.0

12mm M8 x1.25
14mm M10x1.25
177mm  M12x1.25

®  The threads of most fasteners are of the
right-hand type, ie they are turned clockwise
to tighten and anti-clockwise to loosen. The
reverse situation applies to left-hand thread
fasteners, which are turned anti-clockwise to
tighten and clockwise to loosen. Left-hand
threads are used where rotation of a
compeonent might loosen a conventional right-
hand thread fastener.

Selzed I

®  Corrosion of external fasteners due to
water or reaction between two dissimilar
metals can accur over a pericd of time. It will
build up socper in wet conditions or in
countries where salt is used on the roads
during the winter. If a fastener is severely
corraded it is likefy that normal methods of
removal will fail and result in its head being
ruined. When you attempt removal, the
fastener thread should be heard to crack free
and unscrew easily - if it doesn’t, stop thers
before damaging something

® A smart tap on the head of the fastener
will often succeed in breaking free corrosion
which has occurred in the threads (see
illustration 2.13).

& An aerosol penetrating fluid (such as
WD-40) applied the night beforehand may work
its way down info the thread and ease removar
Depending en the location, you may be able to
make up a Plasticine well around the fastener
head and fill it with penetrating fluid.

2.13 A sharp tap on the head of a fastener
will often break free a corroded thread
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2.21 Gomparison of surface drive ring
spanner {left) with 12-point type (right)

is obtained, Surface drive spanners grip the
middle of the hex flats, rather than the cornars,
and are thus good in cases of damaged heads
(see illustration 2.21).

@ Slotted-head or Phillips-bead screws are
often damaged by the use of the wrong size
screwdriver.  Allen-head and Torx-head
screws are much less likely to sustain
damage. 'f enough of the screw head is
exposed you can use a hacksaw to cut a slot
in its head and then use a conventional flat-
bladed screwdriver to remove it, Alteratively
use a hammer and cold chisel to tap the haad
of the fastener around to slacken it, Always
replace damaged fasieners with new ones,
preferably Torx or Allen-head type

A dab of valve grinding compound
between the screw head and screw-
driver tip will often give a good grip. |

Thread repair

@ Threads (particularly those in aluminium
alloy compaonents) can be damaged by
avertightening, being assembled with dirt in
the threads, or from a component working
loose and vibrating. Eventually the thread will
fail completely, and it will be impossible to
tighten the fastener.

& Ifathread is damaged or clogged with old
locking compound it can be renovated with a
thread repair tool (thread chaser) (see
illustrations 2.22 and 2.23); special thread

2.22 A thread repair tool being used to
correct an internaf thread

2.23 A thread repair tool being nsed to
correct an external thread

chasers are available for spark plug hole
threads. The tool will not cut a new thread, but
clean and true the ariginal thread. Make sure
that you use the correct diameter and pitch
tool. Similarly, external threads can be
cleaned up with a die or a thread restorer file
(see illustration 2,24).

2.24 Using a thread restorer file

@ ltis possible to drill out the old thread and
retap the component to the next thread size
This will wark whare there is enough
surrounding material and a new boit or screw
can be obtained. Sometimes, however, this is
nct possible - such as where the bolt/screw
passes through ancther component which
must also be suitably modified. also in cases
where a spark plug or oil drain plug cannot be
obtained in a larger diameter thread size.

&  The diamond-section thread insert (often
known by fts porular trade name of Heli-Call) is
a simple and effective method of renewing the
thread and retaining the criginal size. A kit can
be purchased which contains the tap, insert
and installing tool {see illustration 2.25). Drill
out the damaged thread with the size drill
specified (see illustration 2.26). Carefully retap
the thread (see illustration 2.27). Install the

N

2.25 Obtain a thread insert kit to smit the
thread diameter and nifch reauired

N ’ R e PR 3
2.26 To install a thread insert, first drill out
the original thread . ..

228 ... fit insert on the installing tool . . .

|-

2.30 ... break off the tang when cornplete

insert on the installing too! and thread it slowi,
into place using a light downward pressur=
(see illustrations 2.28 and 2.29). Whe-
positioned between a 1/4 and 1/2 turn below
the surface withdraw the installing tool and us=
the break-off tool to press down on the tang
breaking it off {see illustration 2.30)

® There are epoxy thread repair kits on the
market which can rebuild stripped interna
threads, althcugh this repair should not b=
used on high lcad-bearing componants.

JUejguoNTl ULENYT"3H0EEBELEDNE®Y W
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on the thimble will be in graduaticns of 0.01
mm {or as marked on the frame} - cne full
revolution of the thimble will move 0.5 mm aon
the linear scale. Take the reading where the
datum line on the sleeve intersects the
thimble’s scale. Always position the eye
directly above the scale otherwise an
inaccurate reading will result:

In the example shown the item measures
2.95 mm {see illustration 3.4):

Linear scale 2.00 mm
Linear scale 0.50 mm
Annular scale 0.45 mm
Total figure 2.95 mm

3.5 Micremeter reading of 46.99 mm on
linear and annular scales . . .

3.4 Micrometer reading of 2.95 mm

Most micrometers have a locking lever {6) on
the frame o hold the setting in place. allowing
the item to be removed from the micrometer
@ Some micrometers have a vernier scale
on their sleeve, providing an even finer
measurement {0 be taken, in 0.00%
increments of a millimetre. Take the sleeve
and thimbie measurement as described
above. then check which graduation on the
vernier scale aligns with that of the annular
scale on the thimble Nete: The eye must be
perpendicuiar to the scale when taking the
vernier reading - If necessary rotate the body
of the micrometer to ensure this. Multiply the
vernier scale figure by 0,001 and add it to the
base and fine measurement figures,

In the example shown the item measures
46,994 mm (see illustrations 3.5 and 3.6):

Linear scale (base) 46.000 mm
Linear scale {base) 00.500 mm
Annular scale (fine) 00.490 mm
Vernier scale 00.004 mm
| Total figure 46.994 mm

Intarnal micromatar

@ Internal micrometers are available for
measuring bore diameters, but are expensive
and unlikely to be available for home use, It is
suggested that a set of telescoping gauges and
small hole gauges, both of which must be used
with an external micrometer, will suffice for
taking internal measurements on a motercycle.
@ Telescoping gauges can be used to

3.6 ...and 0.004 mm on vernier scale

measure internal diameters of components.
Select a gauge with the correct size range,
make sure its ends are clean and insert it into
ithe bore. Expand the gauge, then lock its
position and withdraw it from the bore (see
illustration 3.7). Measure across the gauge
ends with a micrometer (see illustration 3.8),
®  Very small diarmeter bores {such as valve
guides) are measured with a small hole gauge
Once adjusted to a slip-fit inside the
component, its pesition is lccked and the
gauge withdrawn for measurement with a
micrometer (see illustrations 3.9 and 3.10).
Vernler caliper

Note: The conventional linear and dial gauge
type instruments are described. Digital types
are easier to read, but are far more expensive
& The vernier caliper does not provide the
precision of a micrometer, but is versatile in
being able to measure internal and external
diameters. Some types alsc incorporate a
depth gauge. It is ideal for measuring clutch
plate friction material and spring free lengths
@ To use the conventicnal linear scale
vernier, slacken cff the vernier clamp screws
(1) and set its jaws over {2), or inside {3), the
item to be measured (see illustration 3.11}.
Slide the jaw into contact, using the thumb-
wheel (4) for fine movement of the sliding
scale (A} then tighten the clamp screws (1),
Read off the main scale (6) where the zere on
the sliding scale (5) intersects it, taking the
whole number to the left of the zero; this
provides the base measurement. View along
the sliding scale and select the division which

3.7 Expand the telescoping gauge
in the bore, lock its position . . .

38 ..

. then measure the gauge
with a micrometer

- I—

3.9 Expand the small hole gauge
in the bore, lock its position . . .

3.10 ... then measure the gauge
with a micrometer

lines up exactly with any of the divisions ©

the main scale, noting that the division:
usually represents 0.02 of a millimatre. =
this fine measurement to the o=
measuremeant ta obtaln ths total readlng
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Dial gavge or DTI
Dal T
| PP ) F |

esti Indicator)

# A dial gauge can be used to accurately
meastire small amounts of movement. Typical
uses are measuring shaft runcut or shaft
endfloat (sideplay) and setting piston position
for fgnition timing on two-strokes. A dial gauge
set usually comes with a range of different
probes and adanters and mounting equipment.
% The gauge needle must point to zers
when at rest. Rotate the ring around iis
periphery to zero the gauge.

@ Check that the gauge is canable of reading
the extent of movement in the work. Most
gauges have a small dial set in the face which
records whole millimetres of movement as wall
as the fine scale around the face periphery
which is calibrated in 0.01 mm divisions. Read
cff the small dial first to obtain the base
measurement, then add the measurement from
the fine scale to obtain the total reading.

In the example shown the gauge reads
1.48 mm (see illustratien 3.17);

Base measurement 1.00 mm |
Fine measurement 0.48 mm
Total figure 1.48 mm |

3.17 Dial gauge reading of 1.48 mm

® If measuring shaft runout, the shaft must
be supported in vee-blocks and the gauge
mounted on a stand perpendicular to the
shaft. Rest the tip of the gauge against the
centre of the shaft and rotate the shaft slowly
whilst waiching the gaugs reading (see
illustration 3.18). Take several measurements
aiong the length of tha shaft and record the

3.18 Using a dial gauge to measure
shaft runout

maximum gauge reading as the amount of
runout in the shaft. Note: The reading
obtained wilf be tofal runout at that point -
some manufacturers specify that the runout
figure is halved to compare with their specifiad
runout imit,

8 Endfloat (sideplay) measurement requires
that the gauge is mounted securely to the
surrounding component with its probe
touching the end of the shaft. Using hand
pressure, push and pull on the shaft noting
the maximum endfloat recorded on the gauge
{see illustration 3.1 9).

Fault Finding Fauipment. The gauge will nold
the reading until manauaily released.

Oil pressure gauge

@ An oil pressure gauge is used for
measuring engine oil pressure. Most gauges
come with a set of adapters to fit the thread of
the taks-off point (see illustration 3.21}). If the
take-off point specified by the matorcycle
manufacturer is an external ofl pipe union,
make sure that the specified replacement
union is used to orevent oil sfarvation.

3.19 Using a dial gauge to measure
shaft endfloat

@ Adial gauge with suitable adapters can be
used to determine piston position BTDG on
two-stroke engines for the purposes of ignition
timing. The gauge, adaoter and suitable length
probe are installad in the piace of the spark
piug and the gauge zeroed at TDC. If the
piston position is specified as 1.14 mm BTDC,
rotate the engine back to 2.00 mm BTRC. then
slowly ferwarcis to 1.14 mm BTDC.,

¥ ' i - - a I - Y 3 i3
Cylinder compression gauges

® A compression gauge is used for
measuring cylinder compression. Either the
rubber-cone type or the threaded adaoter
type can be used. The latter is preferred to
ensure a perfect seal against the cylinder
head. A 0 to 30C osi {C to 20 Bar) type gauge
{for petrol/gasoline engines) will be suilabla
for motorcycies.

@ The spark plug is removed and the gauge
elther held hard against the cylinder head (cone
type} or the gauge adapter screwed into the
cylinder head (threaded type) (see illustration
3.20). Cylinder compression is measured with
the engine tlrning over, but not running - carry
out the compression test as described in

3.21 Oil pressure gauge and take-off point
adapter {arrow)

& Cil pressure is measurad with the angine
running (at a specific rpm) and often the
manufacturer will scecify pressirre limits for a
cold and hot engine.

Straight-edge and surface plate
& It checking the gasket face of a
compaonent for warpage, place a steel rule or
precision straight-edge across the gasket face
and measure any gao between the straight-
edge and comoonent with feeler gauges (see
illusfration 3.22). Check disagonally across the
component and between mourting holes (see
illustration 3.23).

3.22 Use a straight-edge and feeler
gauges to check for warpage

3.20 Using a rubber-cane type cvlinder
compression gauge

3.23 Check for warpage in these directions
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tha joint will be held evenly and will fot be
distorted. Important olhts; siuch &5 the
eylinder head and big-end fastenere often
have two- or thiee-stage tormus sEttings.

Applying leverage

® Use lools at the comect anigle. Position a
sockat wrench or spanner on the boft/nul o
that you pull it towards yoll whan locsanirg. If
this can't ba dens, push the spannoar il
curling your Hingers around i {see lllustration
4.6) - the spanner may siip or the fastanar
lxasen saddenly, resulling in your fingers
being crushed against a componsnt.

4.6 If you can't pull on the spanner to
loosen a fastener, push with your hand open

& Additional leverage is gained by extending
the length of the lever. The best way to do this
is to use a breaker bar instead of the regular
length tool, or to slip a length of tubing over
the end of the sparniner or socket wrench,

@ If additional leverage will not work, the
fastener head is either damaged or tirmly
corroded in place (see fastenars)

S Bearings

ring removal and instaliation

1 1] v oy B
@ Before removing a bearing, always
inspect the casing to see which way it must
be driven cut - some casings will have
retaining plates or a cast step. Also check for
any identifying markings on the bearing and if
installed to a certain depth, measure this at
this stage. Some roller bearings are sealed on
one side - take note of the original fitted
position.
@ Bearings can be driven out of a casing
using a bearing driver tool (with the correct
size head) or a socket of the correct diameter.
Select the driver head or socket so that it
contacts the outer race of the bearing, not the
balls/rollers ar inner race. Always support the
casingaround tha bearing housing with wood
blocks, otherwiss thers |5 & risk of fracture,
The bearing is driven out with & few blows on
the drivar or sooket from g heavy maillal,
Uriless access ig savérely restricted (&3 with
wheel besarings), & pir-punch s (i
recommended unless it is moved around the
bearing to keep it square in its hcusing.

® The-zame equipment can be ysed to
Install. bedrings. Maks sure the baaring
Rousing is supportad on wood blogks afid fina
Hp the bearhg in its housing. Fit the Lrearing
25 noted on ramoval - generally they are
Instalted with their nmiarked sida lacing
Autwards, Tap the bearing squarely Into its
holsing using & driver or socket which bears
only on the Beanng's outer race - contaat with
the bearing balle/rollers or innar race will
dastroy il (see llastrations 5.1 and 5.3).

® Check that tha biearing inneér race and
Balls/roliers rotate freely

.

5.1 Using a bearing driver against the
bearing’s outer race

Ly
5.2 Using a large socket against the
bearing’s outer race

fiEmy

& Whera a bearing is pressed on & shaft g
pulter will be reguired 1o extract it [see
Mustration 5.3). Make sure that tha puller
clamp or legs fit sacuraly behind the bearing
and are unllkely to sfip out, If pulling = bearing

s |

5.3 This bearing puller clamps behind the
bearing and pressure is applied to the
shaft end to draw the bearing off

off a gear shaft for example, you may have to
iocats the puiler behind a gear pinion if there is
no access to the race and draw the gear pinion
off the shaft as well (see illustration 5.4).

| Caution: Ensure that the pufier’s centre
| bolt focates securely against the end of
! the shaft and will not slip when pressure

.| is applied. Also ensure that puller does
i nof damage the shaft end,

5.4 Where no access is available to the rear
of the bearing, it is sometimes possible to
draw off the adjacent component

& Operate the puller so that its centre bol:
exerts pressure on the shaft end and draws
the bearing off the shaft.

&  When installing the bearing cn the shait,
tap only on the bearing’s inner race - contac:
with the balls/rollers or outer race with destroy
the bearing. Use a socket or length of tubing
as a drift which fits over the shaft ang {see
illustration 5.5).

5.5 When installing a bearing on a shaft
use a piece of tubing which bears only on
the bearing’s inner race

# Where a bearing locates in a blind hole |-
a casing, it cannot be driven or pulled out g
described above. A siide-hammer with knife
edged bearing puller attachmeni will o=
required, The puller attachment PESSES
ihrough the bearlng and whan lightenes
expands to fit firmily bahind the beanng (see
illustration 5.8), By operaling: the. slide-
hammer: part of tha tegd the bearing s |arres
oul of lts housing (see illustration 5.7,

® it possibie, If 1He bearing is of regsonakds
weight, for it to drop-oul of fis housing If 1r=
casing s heaterl a8 descrbed opposite, If ths

BT L Y e
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rere1s 100IS and Workshop Tips

# Installaton of bearings can be sased by
placing them in a treezer the nignt before
instaliation. The steel bearing will contract
slightly, aliowing easy insermion in s housing.
This is often usetui when installing steering
head outer races in the frame.

Bea
&  Plain snell bearngs, ball Dearings, neecle
roller bearings and tapered roller beanngs will
all pe found cn motorcycles (see illustrations
5.14 and 5.15). The ball and roller types are
usually caged betwween an inner and outer
race, but uncaged vanations may be found.

-

ing types and marki

Y

=

5.14 Sheli pearings are either piain or
grooved. They are usually igentified by
colour code (arrow)

5.15 Tapered rolier bearing (A), needle
roller bearing (B) and ball journal bearing (C)

@ Snell beanings (cften calied inserts) are
usually found at the crankshalt main and
connectng rod big-end wnere they are good
at coping with high loags. They are rmade of a
phosphor-bronze material and are
impregniated with sel-lubricating properties.
@ Bal! beanngs ana needie roller bearings
consist of a steel Inner and otter race with the
balls or roliers bemween tne races. They
require constant lubrication by cil or grease
and are good at coping with axial loads. Taper
roller bearmgs consist ot rollers set in a
tapered cage set on the inner race; the outer
race is separate, They are good at coping with
axial loads and prevent movernent alung the
shaft - a typical apphcarion is in the sieering
head

& Bearing manufacturers produce bearings
tc IS0 size standards and stamp one tace of
the beaning to inaicate its internal and external
diamieter, load capacity and type (sce
illustration 5.16)

® Metal bushes are usually of phosphor-
bronze matenal, Rubber bushas are usad in
suspension mounting eyes. Fibre bushes nave
also been used in suspension pivots,

® If a bearing outer race nas spun in its
housing, the housing material will be
damaged. You can use a pednng jocking
coempound to pond the outer race In prace if
damage 1s not 1oQ severe

@ Shell beanngs will fall due 10 damage of
theirr working surface, as a resuit of lack of
lubricaton, corrosion or aprasive particles in
the ol (see illustration 5.17). Small particles
of dirt in the oil may emoed in the pearing
maienal whereas larger parucles will score the
Beating and shart journal. If a number ot shart
journeys are made, insutticrent heat will be
genetated 1o drve off condensation which has
built up on the bearings.

LACK OF OIL

THRT EMBEDDED BTO
REARING MATERIAL

EXCESSIVE WEAR

RADIUS RiDE

| OVERLAY WIPED QUT

= =

5.17 Typical bearing failures

@ Ball and roller bearings will tall due to lack
of lubricaton or damage to the bails or rollers
Taperec-roller bearings can be damaged by
overloading them. Unless the bearing is
sealed on both sides, wash it in paraffin
(kerosene) te remove all cld grease then allow
it 1o dry. Make a visuai inspection looking to
dented balls or rollers, damagea cages and
waorn or pitted races (see illustration 5.18).

& A ball pearing can bs checked for wear by
listening to it when spun. Apply a film of lignt ail
to the bearing and hold it close to the ear - hold
the outer race with one hand and spin the inner

5.18 Exarnple of ball journat bearing with
darmaged balls and cages

5.19 Hold outer race ana listen to inner
race wien spun

race with the other hand (see illustration 5.19).
The bearing should be atmost silent wnen
spun; if it grates or rattles it is worn.

6 OQil seals

: lation

& OQil seals snould be rernewed every time a
compornent is disrnantled. This is because the
seal ips will become set to the sealing surtace
and will not necessarly reseal,

& Oil seals can be prised out of posiTion
using a large flat-oladed screwariver (see
illustration 6.1). In the case ot crankcase
seais, check tirst that the seal 1s not lipped on
tne inside, preventing its removal with the
Crankcases joined.

6.1 Prise out oll seals with a large
flat-bladed screwdriver

% New seals are usually instaleg with the-
marked face (containing tne seal referencs
code} outwards and the spring side towaras
the fluid being retanad, In certain cases. suc-
as a two-stroke engine cranksnaft sezl, =
doubie lipped seal may pe useq aue 1o tners
being fluid or gas on 2ach slge of the |cins
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il BN

7.6 Fine abrasive paper is wrapped around
a flat file to clean up the gasket face

" M=
7.7 A kitchen scourer can be used on
stubborn deposits

the gasket surface can be made with very fine
abrasive paper or a plastic kitchen scourer
{see illustrations 7.6 and 7.7)

® Old sealant can be scraped or peeled off
components, depending on the type originally
used, Note that gasket removal compounds
are avallable to avoid scraping the
components clean: make sure the gasket
remover suits the type of sealant used.

8 Q_hains

Breaking and jaining

final drive chains

& Drive chains for all but small bikes are
continuous and do not have a clip-type
connecting link. The chain must be broken
using a chain breaker tool and the new chain
securely riveted together using a new soft
rivet-type link. Never use a clip-type
connecting link instead of a rivet-type {ink,
excepl in an emergency. Various chain
breaking and riveting tools are available, either
as separate tools or combined as illustrated in
the accompanying phetographs - read the
instructions supplied with the tool carefully,

Warning: The need to rivet the
A new link pins correctly cannot
be overstressed - loss of conirol |

of the motorcycle is very likely
{o result if the chain breaks in use. |

® Rotate the chain and look for the soft link,
The soft link pins look like they have been

8.1 Tighten the chain breaker to push the
pin out of the link . .,

8.3 ...and separate the chain link

deepiy centre-punched instead of peened aver
like all the other pins {see Hlustration 8.9) and
its sideplate may be a different colour, Position
the soft link midway between the sprockets
and assemble the chain breaker tool over one
of the soft link pins (see illustration 8.1).
Operate the toof to push the pin out through
the chain {see illustration 8.2). On an O-ring
chain, remove the O-rings (see illustration
8.3} Carry out the same procedure on the
other soft link pin

| Caution: Certain soft link pins |
(particularly on the larger chains) may
require their ends to be filed or ground
off before they can be pressed out using
the tool.

& Check that you have the correct size and
strength (standard or heavy duty) new soft link
- do not reuse the old link. Look for the size
marking cn the chain sideplates (see
illustration 8.10).

® Position the chain ends so that they are
engaged over the rear sprocket. On an O-ring

8.4 Insert the new soft link, with O-rings,
through the chain ends . . .

8.5 ... install the O-rings
over the pin ends . . .

8.6 ... foliowed by the sideplate

chain, install a new O-ring over gach pin of the
link and insert the link through the two chain
ends (see illustration 8.4). Install a new O-ring
over the end of each pin, foilowed by the
sideplate (with the chain manufacturer's
marking facing outwards) (see illustrations
8.5 and 8.6). On an unsealed chain, insert the
link through the two chain ends, then install
the sideplate with the chain manuiacturer’s
marking facing outwards.

& Note that it may not be possible to install
the sideplate using finger pressure alone. If
using a joining tool, assemble it so that the
plates of the tool clamp the link and press the
sideplate over the pins (see illustration 8.7)
Otherwise, use two smail sockets placed over

LN ¥
8.7 Push the sideplate into position
using a clamp

3
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rere20 CONversion Factors

Length (distance)
Inches (in)

Fest (t)

Miles

Volume (capacity)
Cubic inches (cu in; in?)
Imperial pints {Imp pt)
Imperial quarts (mp qt)
Imperiai quarts (Imp qt)

US quarts {US qgt)

Imperial gallons (Imp gal)
Imperial galions {imp gal)
US gallons (US gal)

Mass (weight)
Ounces (02)
Pounds (Ib)

Force
Ounces-force (ozf; 0z)
Pounds-force (bf; Ib)
Newtons (N}

Pressure

Pounds-force per square inch
(psi; Ibt/in?; Ib/in?
Pounds-force per square inch
{psi; Ibt/in?; lb/in?)
Pounds-force per square inch
(psi; Ibt/in% Ib/in?)
Pounds-force per square inch
(psi; Ibf/in?; Ib/in?)

Kilopascais (kPa)

Millibar {mbar}
Millibar (mbar}

Miliibar (mbar)
Millibar {mbar)

Millimetres of mercury {mmHg)
Inches of warer {(inH,0)

x 25.4
x0.305
x 1,609

How oM M oMM oM M

>

X
X
X
X

16.387

1.137
1.201
0.845
4.548
1.201
3,785

2B.35
0.454

0.278
4.448
0.1

0.070
0.068
0.069
6.895
0.01

100
0.0145

0.75
0.401

0.535
0.036

Torque (moment of force)

Pounds-force inches

(Ibf in; 1 in)

Pounds-force inches

(bt in; Ib in)

Pounas-force inches

(Ibf in; Iby in)

Pounds-force feet {ibf ft; Ib ft)

Pounds-force feet (Ibf ft; ib ff)
Newton metres (Nm}

Power

Horsepower (hp) 3
Velocity {speed)
Miles per nour {miies/hr; mph)
Fuel consurnption*
Miles per gailon {mpg}
Temperature

X

X

X

X

X
X

X

Degrees Fanrenneit = (°C x 1.8) + 32

1.152

0.113

0.083

0.138

1.356
0.102

745.7

1.609

0.354

L - 1 {1}

Millimetres (mmj
Metres {m}
Kilometres (km)

Cuble centimetres {oe; em’)
Litres ()

Litres {f)

US quarns [US gt}

Lizras ()

Litres {l)

US galions (US gal)

Litres (1)

Grams {(g)
Kilograms (kg)

Newtons (N)
Newtons (N}
Kilograms-force (kgf; kg)

Kilograms-force per square
centimetre (kgf/cm?; kg/cm?)
Atmospnheres (atm)

Bars
Kilopascals (kPa)

Kilograms-force per square
centimetre (kgf/cm?; kg/cm?)
Pascals (Pa)

Pounds-force per square inch
{psi; Ib¥in?; Ib/in?)

Millimetres of mercury {mmHg)
Inches of water (inH,O0}

Inches of water (inH,0}

= Pounds-torce per square inch

It

1

(psi; fbf/in; Ib/in%)

Kilograms-force centimetre
(kgf em; kg cm)
Newton metres (Nm)

Pounas-force feet (|bf ft; ib i)

Kilograms-force metres
{kgt m; kg m)

Newton metres (Nm)
Kilograms-force metres
{kgf m; kg m)

Waits (W)

x 0.0394
3.281
0.621

>

o

>

0.061
1.78
0.88
0.833
1.057
Q.22

Bogomomon oMo

oM O O MM MM

0.264

x 0.035
x 2.205

x 3.6
x 0.225
X 9.81

nun

x 14.223 =

X 14.696 =

X 145 =

x 0145 =

x 981

x 0.01
X 68,947

0o

1.333
2.49

1.868
27.68

X 0.868 =

x 885 =

x 7.233

x 0.738
x 9.804

x 0.0013

Kilometregs per hour (km/hr; kph) x 0.621 =

Kilomeires per litre (km/l)

X 2.825

Inches (in)
Feet (ft)
Miles

Cubic inches {cu n; in?) -
Impernial pints (lmp pt)
Imipenial guarts (Imp gt)
Impenal quarts (Imp qt)
US quars [US qf)
Imperial gailons (imp gal)
Imperial gallons (imp gal)
US gailons (LIS gal)

Ounces (0z)
Pounds ()

Ounces-force (ozf; 0z)
Pounas-force (ibf; Ib)
Newtons (N)

Pounds-force per square inch
{psi; Ibt/inZ; Ib/in®)
Pounds-force per square inch
(psi; Ibf/in; Ib/in?)
Pounds-force per square inch
(psi; Ibf/in?; Ib/in?)
Pounds-force per square inch
(psi; Ibf/in% 1b/in?
Kilopascals (kPa}

Millibar {mbar)
Millibar {mbar)

Millibar {mbar)

Millibar (mbar)

Millimetres of mercury (mmHg)
Inches of water (inH,0)

Poungs-force inches

(Ibfin; ibin)

Pounds-force inches

{Ibf in; Ib in}

Pounds-force inches

{ibf in; ib in)

Pounds-force feet (Ibf ft; Ib ft)

Pounds-force feet {Ibf ft; Ib ft)
Newton metres (Nm)

Horsepower (hp)

Miles per hour (miles/hr; mph)

Miles per gallon (mpg)

Degrees Celsius (Degrees Centigrade; °C) = {°F - 32) x 0.56

*If 1s common practice 1o convert from miles per gallon (mpg) to fitres/100 kilornetres (I/100km), where mpg x /100 km = 282
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rere22 MOT Test Checks

Exhaust System and Final Drive

Exhaust

v Check that the exhaust mountings are
secure and that the system does not foul any
of the rear suspension components.

v Slart the motorcycle, When the revs are
mereased. check that the exhaust is neither
holzd nor leaking from any of its jeints. On a
linked system, check that the collector box is
not leaking due to corrosion.

v Note that the exhaust decibel level
(“loudness™ of the exhaust) is assessed at the
discretion of the tester. If the mectercycle was
first used on or after 1st January 1985 the
silencer must carry the BSAU 193 stamp, or a
marking relating to its make and model, or be
of OE (original equipment) manufacture. If the
silencer is marked NOT FOR ROAD USE,
RACING USE ONLY or similar. it will fail the
MOT.

Steering and Suspension

Final drive

v On chain or belt drive machines, check
that the chain/belt is in good condition and
does not have excessive slack. Also check
that the sprocket is securely mounted on the
rear wheel hub. Check that the chain/bslt
guard is in place.

v On shaft drive bikes. check for oil leaking
from the drive unit and fouling the rear tyre.

Steering

v With the front whee! raised off the greund,
rotate the steering from lock to lock, Tha
handlebar or switches must ot contact the
fuel tank or be close enough to trap the rider’s
hand, Problems can be caused by damaged
lock stops on the lower yoke and frame, or by
e fitting of non-standard handlebars.

v When performing the lock to lock checic.
aiso ensure that the steering moves freely
withoul drag or notchiness. Steering movement
can be impaired by poorly routed cables, or by
overtight head bearings or worn bearings. The

Front wheel mounted on a suiface plate
for stecring head bearing lower race check

tester will perform a check of the steering head
bearing lower race by mounting the front wheel
on a sutface plate. then performing a lock to
lock check with the weight of the machine on
the lower beating (see illustration 3).

v Grasp the fork sliders (lower legs} and
attempt to push and pull on the forks (see
llustration 4). Any play in the steering head
bearings will be felt. Note that in extreme
cases, wear of the front fork bushes can be
misinterpreted for head bearing play.

v Check that the handliebars are secursly
mounted.

¢ Check that the handlebar grip rubbers are
secure. They should by bonded to the bar left
end and to the throttle cable puiley on the
right end.

Checking the steering head hearings
for freepiay

Front suspension

v With the motorcycle off the stand. hold
the front brake on and pump the front forks up
and down (see illustration 5). Check that
they are adequately damped.

v Inspect the area above and around the
front fork oil seals {see illustration 6). There
shouid be no sign of oil on the fork tube
{stanchion} nor leaking down the slider {lower
leg). On models so equipped, check that there
is no oil leaking from the anti-dive units.

v On  models with swingarm  front
suspenslon, check that there is no freeplay in
the linkage when moved from side to side.

Rear suspension

v With the motoreycle off the stand anc an
assistant supporting the motorcycle by its
handlebars, bource the rear suspension {see
iflustration 7). Check that the suspensicn
components do not foul on any of the cycle
parts and check that the shock absarber(s)
provide adequate damping.

Hold the front brake on and pump the front
forks up and down to check operation

il . L ==

Inspect the area around the fork dust seal
for oil leakage (arrow)

Bounce the rear of the motorcycle
to check rear suspension operation

e




rerera MOT Test Checks

Check for wheel bearing nlav hy trying to
move the wheel ahout the axle {spindle}

i : " R T
| L. AET

Casteliated type wheel axle (spindle) nut
must be secured by a solit pin or R-pin

v With the whesl raised off the ground.
grasp the whael and atternpt to move it about
the axle {spindle) (see illustration 14). Any
play felt here indicates whea! hearing failure,

v Check the tyre tread depth, tread

Two straightedges are used to check
wheel alignment

condition and sidewall condition (see
illustration 15).

v Chsck the tyre type. Front and rear tyre
typas must be compatible and be suitable for
road use., Tyres marked NOT FOR ROAD

General checks and condition

Tyre direction of rotation arrow &an be
found on tyre sidewall

USE. COMPETITION USE ONLY or similar,
will fait the MOT.

v T the tyre sidewall carries a direction of
rotation arrow, this must be peinting in the
direction of normal wheel rotation ([see
illustration 16}.

v Check that the wheel axle (spindle) nuts
(where applicable) are properly secured. A
self-locking nut or castellated nut with a split-
pin or R-pin can be usad (see illustration 17).
v Wheel alignment is chacked with the
motorcycle off the stand and a rider seated.
With the front wheel pointing straight ahead,
two perfectly straight lengths of metal or wood
and placed against the sidewalls of both tyres
(see illustration 18). The gap each side of the
front tyre must be eouidistant on both sides,
Incorrect wheel alignment may be due to a
cocked rear wheel (offen as the result of poor
chain adjustment) or in extreme cases, a bent
frame.

v Check the security of all maior fastanars,
bodypanels, seat. fairngs (where fitted) and
mudanards.

Sidecars

v Chack that the rider and niliion footrests,
handlebar levers and brake pedal are securely
meunted.

v Check for corrosion on the frame or any
load-bearing components. If sevare, this may
affect the structure, particularly under stress.

A matoreyele fitted with a sidecar requires
additional checks relating to the stability of
the machine and security of attachment and

swivel joints, plus specific whee! alignment
(toe-in) reauirements. Additionally, tyre and
lighting requirements differ from conventional

motorcycle use. Owners are advised to chack
MOT test requirements with an official test
centre.

. B .- . e e
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Tyres

® Place the bike on its centrestand or an
auxillary stand which will support the
motorcycle in an upright position. Position
wood blocks under the tyres to keep them off
the ground and to provide insulation from
damp. If the bike is being put into long-term
storage, ideally both tyres should be off the
ground; neot only will this protect the tyres, but
will also ensure that no load is placed on the
steering head or wheel bearings.

@ Deflate each tyre by 5 to 10 psi, no more or
the beads may unseat from the rim, making
subsequent inflation difficult on tubeless

tyres,

Pivots and controls

® Lubricate all lever, pedal, stand and
footrest pivot points. If grease nipples are
fitted to the rear suspension components,
apply lubricant to the pivots.

@ Lubricate all control cables.

Cycle components

® Apply a wax protectant to all painted and
plastic components. Wipe off any excess, but
don't polish to a shine. Where fitted, clean the
screen with soap and water.

® Coat metal parts with Vaseline (petroleum
jelly). When applying this to the fork tubes, do

Getting back on the road

not compress the forks otherwise the seals
will rot from contact with the Vaseline.
@ Apply a vinyl cleaner to the seat.

Storage conditions

@ Aim to store the bike in a shed or garage
which does not leak and is free from damp.

® Drape an old blanket or bedspread over
the bike to protect it from dust and direct
contact with sunlight (which will fade paint).
This also hides the bike from prying eyes.
Beware of tight-fitting plastic covers which
may allow condensation to form and settle on
the bike.

Engine and transmission

@ Change the oil and replace the oil fitter. If
this was done prior to storage, check that the
oil hasnt emulsified - a thick whitish
substance which oceurs through
condensation.

® Remove the spark plugs. Using a spout-
type oil can, squirt a few drops of oil into the
cylinder(s). This wil! provide initial lubrication
as the piston rings and bores comes back into
contact. Service the spark plugs, or fit new
ones, and install them in the engine.

® Check that the clutch isn't stuck on. The
plates can stick together if left standing for
some time, preventing clutch operation.
Engage a gear and try rocking the bike back
and forth with the clutch lever held against the
handlebar. If this doesn't work on cable-
operated clutches, hold the clutch lever back
against the handlebar with a strong elastic
band or cable tie for a couple of hours (see
illustration 8).

Hold clutch lever back against the
handlebar with elastic bands or a cable tie

@ |If the air intakes or silencer end(s) were
blocked off, remove the bung or cover used.

® |f the fuel tank was coated with a rust
preventative, oil or a stabiliser added to the
fuel, drain and flush the tank and dispose of
the fuel sensibly. if no action was taken with

the fuel tank prior to storage, it is advised that
the old fuel is disposed of since it will go off
over a period of time. Refill the fuel tank with
frash fuel,

Frame and running gear

@ Oil all pivot points and cables.

® Check the tyre pressures. They wili
definitely need inflating if pressures were
reduced for storage.

® Lubricate the final drive chain {where
applicable).

@ Remove any protective coating applied to
the fork tubes (stanchions) since this may well
destroy the fork seals. If the fork tubes
weren't protected and have picked up rust
spots, remove them with very fine abrasive
paper and refinish with metal polish.

@ Check that both brakes operate correctly.
Apply each brake hard and check that it's not
possible to move the motercycle forwards,
then check that the brake frees off again once
released. Brake caliper pistons can stick due
to corrosion around the piston head, or on the
sliding caliper types, due to corrosion of the
slider pins. If the brake doesn’t free after
repeated operation, take the caliper off for
examination. Similarly drum brakes can stick
due to a seized operating cam, cable or rod
linkage.

@ If the motorcycle has been in long-term
storage, renew the brake fluid and clutch fluid
(where applicable).

® Depending on where the bike has been
stored, the wiring, cables and hoses may have
been nibbled by rodents. Make a visual check
and investigate disturbed wiring loom tape.

Battery

® |[f the battery has been previously removal
and given top up charges it can simply be
reconnected. Remember to connect the
positive cable first and the negative cable last.
® On conventional refillable batteries, if the
battery has not received any attention,

remove it from the motorcycle and check its
electrolyte level. Top up if necessary then
charge the battery. If the battery fails to hold a
charge and a visual checks show heavy white
sulphation of the plates, the battery is
probably defective and must be renewed. This
is particularly likely if the battery is old.
Confirm battery condition with a specific
gravity check.

® On sealed (MF) batteries, if the battery has
not received any attention, remove it from the
motorcycle and charge it according to the
information on the battery case - if the battery
fails to hold a charge it must be renewed.

Starting procedure

® If a kickstart is fitted, turn the engine over a
couple of times with the ignition OFF to
distribute oil around the engine. If no kickstart
is fitted, flick the engine kill switch OFF and
the ignition ON and crank the engine over a
couple of times to work oil around the upper
cylinder components. If the nature of the
ignition system is such that the starter won't
work with the kill switch OFF, remove the
spark plugs, fit them back into their caps and
earth (ground) their bodies on the cylinder
head. Reinstall the spark plugs afterwards.

@ Switch the kill switch to RUN, operate the
choke and start the engine. If the engine won't
start don’t continue cranking the engine - not
only will this flatten the battery, but the starter
motor will overheat. Switch the ignition off and
try again later. If the engine refuses to start,
go through the fault finding procedures in this
manual. Note: /f the bike has been in storage
for a long time, old fuel or a carburettor
blockage may be the problem. Gum deposiis
in carburettors can biock jets - if a carburetfor
cleaner doesn’t prove successful the
carburettors must be dismantled for cleaning.

® Once the engine has started, check that
the lights, turn signals and horn work properly.

® Treat the bike gently for the first ride and
check alf fluid levels on completion. Settle the
bike back into the maintenance schedule.

- - -]
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Fault Finding rere2o

1 Engine doesn’t start or is difficult to start (continued)

0

O
il

Cylinder head warped. This is caused by overheating or improperly
tightened head bolts. Machine shop resurfacing or head
replacement is necessary (Chapter 2).

Valve spring broken or weak. Caused by component failure or
wear; the springs must be replaced (Chapter 2).

Valve not seating properly. This is caused by a bent valve {from
over-revving or improper valve adjustment), burned valve or seat
(improper carburation) or an accumulation of carbon deposits on
the seat (from carburation or lubrication problems). The valves
must be cleaned and/or replaced and the seats serviced if possible
(Chapter 2).

Stalls after starting

O

ooo

Improper choke action, Make sure the choke linkage shaft is
getting a full stroke and staying in the out position {Chapter 4).
Ignition malfunction. See Chapter 5.

Carburettor malfunction. See Chapter 4.

Fuel contaminated. The fuel can be contaminated with either dirt or
water, or can change chemically if the machine is allowed to sit for
several months or more. Drain the tank and float chambers
(Chapter 4).

2 Poor running at low speeds

O Intake air leak. Check for loose carburettor-to-intake manifold
connections, loose or missing vacuum gauge adapter screws or
hoses, or loose carburettor tops (Chapter 4).

O Engine idle speed incorrect. Turn idle adjusting screw until the
engine jdles at the specified rpm (Chapter 1).

Rough idle

Ignition malfunction. See Chapter 5.

ldle speed incorrect. See Chapter 1.

Carburettors not synchronised. Adjust carburettors with vacuum
gauge or manometer set as described in Chapter 1.

Carburettor malfunction. See Chapter 4.

Fuel contaminated. The fuel can be contaminated with either dirt or
watef, or can change chemically if the machine is allowed to sit for
several months or more. Drain the tank and float chambers
(Chapter 4).

Intake air leak. Check for loose carburettor-to-intake manifold
connections, loose or missing vacuum gauge adapter screws or
hoses, or loose carburettor tops (Chapter 4).

L1 Alrfilter clogged. Replace the air filter element (Chapter 1).

oo doo

|

Spark weak

O
O

ooo oo o

Battery voltage low. Check and recharge battery (Chapter 9).
Spark plugs fouled, defective or worn out. Refer to Chapter 1 for
spark plug maintenance.

Spark plug cap or HT wiring defective. Refer to Chapters 1 and 5
for details on the ignition system.

Spark plug caps not making contact.

Incorrect spark plugs. Wrong type, heat range or cap
configuration. Check and install comect plugs listed in Chapter 1.
Ignition control unit defective. See Chapter 5.

Pulse generator defective. See Chapter 5.

Ignition HT coils defective. See Chapter 5.

Fuel/air mixture incorrect

oo oo o oo

Pilot screws out of adjustment {Chapter 4).

Pilot jet or air passage clogged. Remove and overhaul the
carburettors (Chapter 4). -

Air bleed holes clogged. Remove carburettor and blow out all
passages (Chapter 4),

Air filter clogged, poorly sealed or missing (Chapter 1),

Air filter housing poorly sealed. Look for cracks, holes or loose
clamps and replace or repair defective parts.

Fuel level too high or too low. Check the float height (Chapter 4).
Fuel tank breather hose cbstructed.

Carburattor inlet manifolds loose. Check for cracks, breaks, tears
or loose clamps. Replace the rubber inlet manifold joints if split or
perished.

Compression low

O
|

Spark plugs leose. Remove the plugs and inspect their threads.
Reinstall and tighten to the specified torque (Chapter 1).

Cylinder heads not sufficiently tightened down. If a eylinder head is
suspected of being loose, then there’s a chance that the gasket
and head are damaged if the problem has persisted for any length
of time. The head bolts should be tightened to the proper torque in
the correct sequence (Chapter 2),

improper valve clearance. This means that the valve is not closing
completely and compression pressure is lsaking 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 (Chapter 2).

O Piston rings worn, weak, broken, or sticking. Broken or sticking
piston rings usually indicate a lubrication or carburation problem
that causes excess carbon deposits or seizures to form on the
pistons and rings, Top-end overhaul is necessary (Chapter 2).

O Piston ring-to-groove clearance excessive. This is caused by
excessive wear of the piston ring lands. Piston replacement is
necessary (Chapter 2).

{1 Cylinder head gasket damaged. If a head is allowed to become
loose, or if excessive carbon build-up on the piston crown and
combustion chamber causes extremely high compression, the head
gasket may leak. Retorquing the head is not always sufficient to
restore the seal, s¢ gasket replacement is necessary (Chapter 2).

[0 Cylinder head warped. This is caused by overheating or improperly
tightened head bolts. Machine shop resurfacing or head
replacement is necessary {Chapter 2).

O Valve spring broken or weak. Caused by companent failure or
wear; the springs must be replaced (Chapter 2).

[0 Valve not seating properly. This is caused by a bent valve (from
over-revving or improper valve adjustment), burned valve or seat
{improper carburation) or an accumulation of carbon depasits on
the seat (from carburation, lubrication problems). The valves must
be cleaned and/or replaced and the seats serviced if possible
{Chapter 2),

Poor acceleration

O Carburettors leaking or dirty. Qverhaul the carburettors (Chapter 4).

U Timing not advancing. The pulse generator or the ignition control
module may be defective. If so, they must be replaced with new
ones, as they can't be rapaired.

[0 Carburettors not synchronised. Adjust them with a vacuum gauge
set or manometer (Chapter 1).

O Engine oil viscosity too high. Using a heavier oil than that
recommended in Chapter 1 can damage the oil pump or
lubrication system and cause drag on the engine.

[] Brakes dragging. Usually caused by debris which has entered the
brake piston seals, or from a warped disc or bent axle. Repair as
necessary (Chapter 7).




rere2s Fault Finding

1 Engine doesn’t start or is difficult to start

Starter motor doesn’t rotate

oo

B

O

Engine kill switch OFF,

Fuse blown, Check main fuse and Ignition fuse (Chaptar 9),
Battery voltage low, Gheck and recharge battery (Chapter 9).
Starter motor defective. Make sure the wiring to the starter is
sacure. Make surs the starter relay clicks whan the start buttan is
pushed, [f the relay clicks, then the fault is in the wiring or motor,
Startar relay faulty, Check it according to the procedurs in Chapter 9.
Starter switch not contacting. The contacts could be wet, corroded
or dirty, Disassemble and clean the switch (Chapter 9,

Wiring open or shorted. Check all wiring connections and
hamesses to make sure that they are dry, tight and not corroded.
Also check for broken or frayed wires that can cause a short to
ground (earth) (see wiring diagram, Chapter g),

lgnition (main} switch defective. Check the switch according to the
procedure In Chapter 9. Replace the switch with & new ona if It is
defective,

Faulty neutral, sidestand (RVF only) or clutch switch. Check the
wiring to each switch and the switch itself according to the
procedures in Chapter 9.

Starter motor rotates but engine does nof turn
over

I
|

Starter motor clutch defective. Inspect and repair or replace
(Chapter 2).

Damaged idler 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 lubrication,
Damage can include seized valves, camshafts, pistons, crankshaft,
cannecting rod bearings, or transmission gears or bearings. Refer
te Chapter 2 for engine disassembly,

No fuel flow

O O oo oono

No fuel in tank.

Fuel tank breather hose obstructed,

Fuel tap filter clogged. Remove the tap and clean it and the filter
(Chapter 4).

Fuel tap vacuum hose split or detached. Check the hose.

Fuel tap diaphragm split. Remove the tap and check the
diaphragm (Chapter 4).

Fuel line clogged. Pull the fual line loose and carefully blow through
it.

Float needle valve clogged. For all of the valves to be clogged,
gither & very bad batch of fuel with an unusual additive has been
used, or some other foreign material has entered 1he tank. Many
times after & machine has been stored for many months without
running, the fuel tums to a varnish-like liquid and forms deposits
on the Inlet neadle valves and jets. The carbursettars should be
removed and overhauled if draining the flogt chambers doassn't
solve the problam,

Engine flooded

O
U

[

Fioat height too high. Check as described in Chapter 4.

Float needie valve worn ar stuck cpen. A pisce of dirt, rust or other
debris can cause the valve to seat impropery, causing excess fusl
ta be admitted to the float chamber. In this case, the float chamber
should be cleaned and the needle valve and seat inspected, If the
needle and seat are wormn, then the leaking will persist and the
parts should be replaced with new ones (Chapter 4).

Starting technigue incomrect. Under normal circumstancas fim, if all
the carburettor functions are sound) the machine should start with
littte or no throttle. When the engine |5 cold, the choke should ba

operated and the engine started without opaning the throitle,
When the engine s at operating temperature, anly a very slight
amaunt of throtlle should be necessary. If the engine Is fiooded,
turn the fuel tap OFF and hold the throttle open while cranking the
engina. This will allow additional air to reach the cylinders.
Remamber fo tum the fuel tap back ON after the engine starls,

No spark or weak spark

ol o oo o O oog
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Ignition switch OFF.

Engfne kill switch turned to the OFF position.

Battery voltage low. Gheck and recharge the battery as necessary
(Chapter 9),

Spark plugs dirty, defective or worn out. Locate reasan for fovisd
Plugs using spark plug condition chart and follow the plug
maintenance procedures {Ghapter 1),

Spark plug caps or secondary (HT) wiring faulty, Cheack conditian.
Replace either or both components if cracks or deterloration ara
avident [Chapter 5),

Spark plug caps not making good contact. Make sure that the plug
caps fit snugly over the plug ends.

Ignition control unit defective. Check the urit, referring to Chap-
ter 5 for details.

Pulse generator defective. Check the unit, referring to Chapter 5
for details,

ignition HT coils defective. Chack the coils, referting to Chapter 5.
Ignition or kill switch shorted. This is usually caused by water,
corrosion, damage or excessive wear. The switches can be
disassembled and cleaned with electrical contact cleaner. If
cleaning does not help, replace the switches {Chapter 9),

Wiring shorted or broken between:

al  lgnitian (main) switch and engine kil switch for blown fuse}
B lgnition eantrol unit and engine kil switch

) Ignition controt unit and ignition HT coils

df  lgrition HT colls and spark piugs

&l lgnition control unit and pulse generator

Make sure that all wiring connections are clean, dry and tight, Look
for chafed and broken wires {Chaptars 5 and 9).

Compression low

]

[

-

Spark plugs loose, Remove the plugs and Inspect their threads.
Rainstall and tighten to the specified torque (Chapter 1.

Cylinder heads not sufficiently tightenad down. |f a cylinder head Is
suspacted of being loose, then there's a chance that the gasket or
head Is damaged if the problam has persisted for any length of
fime. The haad bolts should be tightened ta the praper torque in
the comact sequence (Chapter 2j,

Improper valve clearance. This means that the valve is nat closing
completely and compression pressure s leaking past the valve.
Check and adjust the valve clearances (Chaptar 1),

Cylinder and/or piston wom. Excessive wear will cause
compression pressure to leak past the rings. This s usually
accompanied by worn rings as well. A top-end overhaul is
necessary (Chapter 2).

Piston rings wormn, wesak, broken, or sticking, Broken or sticking
piston rings usually indicate a lubrication or carburation prablem
that causes excess carbon deposits or seizures to form on the
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
necessary (Chapter 2),

Cylinder head gasket damaged. If a head is allowed to become
loose, or if excessive carbon build-up on the piston crown and
combustion chamber causes extremely high compression, the head
gasket may leak. Retorquing the head is not always sufficient to
restore the seal, so gasket replacement is necessary (Chapter 2).

1L
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3 Poor running or no power at high speed

Firing incorrect

oo 0o o OO

Air filter restricted. Glean or replace filter (Chapter 1).

Spark plugs fouled, defective or worn out. See Chapter 1 for spark
plug maintenance.

Spark plug caps or HT wiring defective. See Chapters 1 and 5 for
details of the ignition system.

Spark plug caps not in good contact. See Chapter 5.

Incorrect spark plugs. Wrong type, heat range or cap
configuration. Check and install correct plugs listed in Chapter 1.
Ignition control unit defactive. See Chapter 5.

Ignition coils defective. See Chapter 5.

Fuel/air mixture incorrect

&

I 0 Y I

Main jet clogged. Dirt, water or other contaminants can clog the
main jets. Clean the fuel tap filter, the float chamber area, and the
jets and carburettor orifices {Chapter 4).

Main jet wrong size. The standard jetting is for sea level
atmospheric pressure and oxygen content.

Throttle shaft-to-carburettor body clearance excessive. Refer to
Chapter 4 for inspection and part replacement procedures.

Air bleed holes clogged. Remove and overhaul carbursttors
{Chapter 4).

Air filter clogged, poorly sealed, or missing (Chapter 1).

Alr filter housing poorly sealed. Look for cracks, holes or loose
clamps, and replace or repair defective parts.

Fusl level too high or too low. Check the float height (Chapter 4},
Fuel tank breather hose obstructed.

Carburettor inlet manifolds ioose. Check for cracks, breaks, tears
or loose clamps. Replace the rubber inlet manifolds if they are split
or perished (Chapter 4).

Compression low

O
O

Spark plugs loose. Remove the plugs and inspect their threads.
Reinstall and tighten to the specified torque (Chapter 1).

Cylinder heads not sufficiently tightened down. If a cylinder head is
suspected of being loose, then there's a chance that the gasket
and head are damaged if the problem has persisted for any length
of time. The head bolts should be tightened to the proper torque in
the correct sequence (Chapter 2).

Improper valve clearance. This means that the valve is not ¢losing
completely 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 (Chapter 2).

Piston rings worn, weak, broken, or sticking. Broken or sticking
piston rings usually indicate a lubrication or carburation problem
that causes excess carbon deposits or seizures to form on the
pistons and rings. Top-end overhaul is necessary (Chapter 2).

O

O

Piston ring-to-groove clearance excessive. This is caused by
excessive wear of the piston ring lands. Piston replacement is
necessary (Chapter 2).

Cylinder head gasket damaged. if a head is allowed to become
loose, or if excessive carbon build-up on the piston crown and
combustion chamber causes extremeiy high compression, the
head gasket may leak. Retorquing the head is not always sufficient
to restore the seal, so gasket replacement is necessary (Chap-
ter 2).

Cylinder head warped. This is caused by overheating or improperly
tightened head bolts. Machine shop resurfacing or head
replacement is necessary (Chapter 2).

Valve spring broken or weak. Caused by component faiture or
wear; the springs must be replaced (Chapter 2).

Valve not seating properly. This is caused.by a bent valve (from
over-revving or improper valve adjustment), burned valve or seat
{improper carburation) or an accumnulation of carbon deposits on
the seat {from carburation or lubrication problems). The valves
must be cleaned and/or replaced and the seats serviced i possible
(Chapter 2}.

Knocking or pinking

O

O

Carbon build-up in combustion chamber. Use of a fuel additive
that will dissolve the adhesive bonding the carbon particles to the
crown and chamber is the easiest way to remove the build-up.
Otherwise, the cylinder heads will have to be removed and
decarbonised (Chapter 2).

Incorrect or poor quality fuel. Old or improper grades 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 incorrest. Uncontrolled detonation indicates
the plug heat range is too hot. The plug in effect becomes a glow
plug, raising cylinder temperatures. Install the proper heat range
plug {Chapter 1).

Improper air/fuel mixture. This will cause the cylinders to run hot,
which leads to detonation. Clogged jets or an air leak can cause
this imbalance. See Chapter 4.

Miscellaneous causes

O

oo o

|

Throttle valve doesn't open fully. Adjust the throttle grip freeplay
{Chapter 1}.

Clutch slipping. May be caused by loose or worn clutch
components. Refer to Chapter 2 for cluteh overhaut procedures.
Timing not advancing.

Engine oil viscosity too high. Using a heavier oil than the one
recommended in Chapter 1 can damage the oil pump or
lubrication system and cause drag on the engine.

Brakes dragging. Usually caused by debris which has entered the
brake piston seals, or from a warped disc or bent axle. Repair as
necessary.
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reres2 Fault Finding

6 Gearchange problems

Doesn’t go into gear or lever doesn’t return

[J Clutch not disengaging. See above,

I Selector fork(s) bent or seized. Often caused by dropping the
machine or from lack of lubrication. Overhaul the transmission
(Chapter 2).

[0 Gear(s) stuck on shaft. Most often caused by a lack of lubrication
or excessive wear in transmission bearings and bushes. Overhaul
the transmission (Chapter 2).

LI Selector drum binding. Caused by lubrication failure or excassiva
wear. Aeplace the drum and bearing (Chaptar 2,

[l Gearchange shaft retum spring weak or broken (Chapter 2),

[ Gearchange lever broken, Splines stripped out of lever or shaft,
caused by allowing the lever to get loose or from dropping the
machine. Replace necessary parts (Chapter 2),

7 Abnormal engine noise

[0 Gearchange mechanism stopper arm broken or worn. Full
engagement and rotary movement of selector drum resulis,
Replace the arm (Chapter 2).

L] Stopper arm spring broken. Allows arm to float, causing sporadic
selector operation, Replace spring (Chapter 2.

Jumps out of gear

LI Selector fork(s) worn. Overhaul the transmission {Chapter 2),

O Gear groove{s) wom. Overhaul the transmission (Chapter 2),

[0 Gear dogs or dog slots worn or damaged. The gears should be
inspected and replaced. No aftarmpt should be made to service the
womn parts. :

Overselects

] Stopper arm spring weak or broken {Chapter 2).

[0 Gearchange shaft return spring post broken or distorted (Ghapter 2).

Knocking or pinking

[l Carbon bulld-up in combustion chamber, Usa ol & fusl additive
that will dissalve the adhesive bending the carbon particles to the
piston crown and chamber is the easiest way to ramove the bulld-
up. Otherwlse, the cylinder head will have to be removed and
decarbonised (Chapter 2).

[ Incorrect or poor quality fusl. Oid or improper fuel can cause
detonation. This causes the pistons 1o rattie, thus the kriocking or
pinking sound. Drain the old fusl and always use the
recommended grade fuel (Chapier 4),

L] Spark plug heat range incorrect. Uncontrolled detonation indicates
that the plug heat range fs too hot, The plug In effect becomes a
glow plug, raising cylinder temperatures. |nstail the proper heat
range plug (Chagter 1),

O Improper airffuel mixture, This will cause the cylinders to run hot
and lezd to detonation, Cloggad jets or an &ir leak can causs this
Imbalance. See Chapter 4.

Piston slap or rattling

[ Cylinder-to-piston clearance excesslve. Caused by Improper
assembly, Inspect and overhaul top-snd parts (Chaptar 2).

[l Ceonnecting rod bent. Csused by over-revving, trying to start a
badly flooded engine or from ingesting & forelgn object Into the
combustion chamber, Replace the damaged parts (Chapter 2).

[l Pisten pin or piston pin bore wom or seized from wear or lack of
lubrication. Replace damaged parts {Chapter 2).

[l Piston ring(s) worn, broken or sticking, Overhaul the top-end
[Chapter 2).

] Piston seizure damage. Usually from lack of lubrication or
overheating. Replace the pistons and renew the crankcase/bores,
as necessary (Chapter 2).

8 Abnormal driveline noise

[0 Connecting rod upper of lowser end clearance excessive. Caused
by excessive wear or lack of lubrication. Replace worn parts.

Valve noise

O Incorrect valve clearances. Adjust the clearances by referring to
Chapter 1.

O Valve spring broken or weak. Check and replace weak valve
springs (Chapter 2).

] Camshaft or cylinder head worn or damaged. Lack of lubrication at
high rpm is usually the cause of damage. Insufficient oil or failure to
change the oil at the recommended intervais are the chief causes.
Since there are no replaceabie bearings in the head, the head itself
will have to be replaced if thers is excessive wear or damage
(Chapter 2).

Other noise

O Cylinder head gasket leaking.

[J Exhaust pipe leaking at cylinder head connection. Caused by
improper fit of pipe(s) or loose exhaust flange. All exhaust fasteners
should be tightened evenly and carefully. Failure to do this will lead
fo a leak.

{1 Crankshait runcut excessive. Caused by a bent crankshaft (from
over-revving) or damage from an upper cylinder cormpoenent failure.
Can also be attributed to dropping the machine on either of the
crankshaft ends.

[ Engine mounting bolts loose. Tighten all engine mount bolis

(Chapter 2).

Crankshaft bearings worn (Chapter 2).

Camshaft drive gear assembly defective. Replace according to the

procedure in Chapter 2.

oo

Clutch noise

1 Clutch outer drum/friction plate clsarance excessive (Chapter 2).
[J Loose or damaged clutch pressure plate (Chapter 2).

Transmission noise

[ Bearings worn. Also includes the possibility that the shafts ara
worn. Overhaul the transmission (Chapter 21

O Gears worn or chipped (Chapter 21,

[1 Metal chips jammed In gear testh, Probably pieces fram a broken
ciutch, gear or selector mechanism that were gleked up by the
Qears, This will cause early bearing failure (Chapter 2).

U] Engine oil level too low, Causes a how! from transmission. Also
affects engine power and clutch operation (Chapter 1),

Final drive noise

_| Chain not adjusted properly (Chapter 1

L] Frant or rear sprackst loose, Tighten fastenars {Chapter 8,

Ll Sprockets womn, Aeplace sprockets {Chapter 6),

L] Rear sprocket warped. Replace sprockets (Chapter &),

L1 Whee! drive pins worn or looss or drive pinholas wom. Check and
tighten or replacs (Chapter .
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12 Poor handling or stability

Handlebars hard to turn

(3 Steering head bearing adjuster nut too tight. Check adjustment as
described in Chapter 1.

[] Bearings damaged. Roughness can be felt as the bars sre turped
from slde-to-side. Replace bearings and races (Chapter 8),

[ Races dented or wom. Denting results from wear In only one
position (eq, straight ahesd), fram a collision or hitting a pothole or
from dropping the machine. Replace races and bearings (Chapter
).

Ll Steering stem Iubrication inadequate. Causes ars gredse getiing
hard from age or being washed out by high pressure car washes,
Digassemble steering head and repack bearings (Chapter 8,

[] Steering stem bent, Caused by a collision, hitting a pothole or by
dropping the machine, Replace damaged part. Don't try to
straighten the steering stem (Chaptar &),

L1 Front tyre air pressure too low (Chapter 1),

Handlebar shakes or vibrates excessively

Tyres wom or out of balance (Chapter 7).

Swingarm bearings worn, Replace worn bearings (Chapter 6).
Wheel fim(s) warped or damaged. inspect wheels for runout
(Chapter 7}.

Wheel bearings worn. Worn front wheel bearings or rear wheel
holder bearings can cause poor tracking. Worn front bearings wili
cause wobble (Chapter 7).

Handiebar clamp holts loose (Chapter 6).

Fork yoke bolts loose. Tighten them to the specified torque
(Chapter 8).

[0 Engine mounting bolts loose. Will cause excessive vibration with
increased engine rpm (Chapter 2).

o oo

oo

13 Braking problems

Handiebar pulls to one side

O Frame bent. Definitely suspect this if the machine has been
dropped. May or may not be accompanied by cracking near the
bend. Replace the frame (Chapter 6).

Wheels out of alignment. Caused by Improper location of axle
spacers or from bent steering stem or frame (Chapter &),
Swingarm bent or twisted. Caused by age jmatal fatigua) or impact
damage. Replace the arm (Chagter 6).

Steering stem bent. Caused by impact damage or by dropping the
motereycle. Replace the steering stem (Chapter &),

Fork fube bant. Disassamble the forks and replace the damaged
parts ({Chapter &),

Fork oil level uneven. Check and add or drain as necessary
(Chapter &).

Poor shock absorbing qualities

Too hard:

a} Fork oil level excessive (Chapter 6).

b)  Fork oil viscosity too high. Use a lighter oif (see the
Specifications in Chapter ).

¢) Fork tube bent. Causes a harsh, sticking feeling (Chapter 6).

d} Shock shaft or body bent or damaged {Chapter 6).

8) Fork internal damage (Chapter 6).

) Shock internal damage.

g) Tyre pressure too high (Chapter 1).

Too soft:

&l Fork or shock oil insufficient and/er lesking (Chapter &),

b} Forkoil leval foo fow (Chapter &),

¢} Fark ol viscosity too light (Chapter 6),

dl Fork springs weak or birokan (Chapter 6),

& Shock internal damage or leakage (Chapter &),

o oo o o

Brakes are spongy, don't hold

[1 Airin brake line. Caused by inattention to master cylinder fluid level
or by leakage. Locate problem and bleed brakes {Chapter 7).

[1 Pad or disc worn (Chapters 1 and 7).

[ Brake fluid leak. See paragraph 1.

[0 Gontaminated pads. Caused by contamination with oil, grease,
brake fluid, etc. Clean or replace pads. Clean disc thoroughly with
brake cleaner (Chapter 7). .

[0 Brake fluid detericrated. Fluid is old or contaminated. Drain
system, replenish with new fluid and bleed the systemn (Chapter 7).

L1 Master cylinder internal parts worn or damaged causing fluid to
bypass (Chapter 7).

O Master cylinder bore scratched by foreign material or broken
spring. Repair or replace master cylinder (Chapter 7).

[ Disc warped. Replace disc (Chapter 7).

Brake lever or pedal pulsates

Ll Disc warped. Replace disc {Chapter 7.
[ Axle bent. Replace axle (Chapter 7).

Brake caliper bolts loose (Chapter 7).

Brake caliper sliders damaged or sticking (rear caliper}, causing
caliper to bind. Lubricate the sliders or replace them if they are
corroded or bent (Chapter 7).

(0 Wheel warped or otherwise damagesd (Chapter 7).

O Wheel bearings damaged or womn (Chapter 7).

Brakes drag

O Master cylinder piston seized. Caused by wear or damage to
piston or cyiinder bore (Chapter 7),

Lever balky or stuck, Check pivot and lubricate (Chapter 7).

Brake caliper binds. Caused by inadequate Iubrication or damage
to caliper sliders (Chapter 7).

Brake caliper piston seized in bore. Caused by wear or ingestion of
dirt past deteriorated seal (Chapter 7).

Brake pad damaged. Pad material separated from backing plate.
Usually caused by faulty manufacturing process or from contact
with chemicals. Replace pads (Chapter 7.

Pads improperly installed (Chapter 7).

L
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the ignition switch on: epean the throttie fully
and ¢rank the engine aver an the starter motor
for a couple aof ravolutions until the gauge
reading stabilises, If the starter will not opergste
with tha kill switch OFF, turn the ignition switch
OFF and rafer to the next paragraph,

5 Install the spark Plugs back into their
SUPRressor caps and arrange the plug
electrodes so that their metal bodies are
Barthed (groundsd) against the cylinder head:
this Is assential to prevent damage to the
ignitien system as the Bngine s spun over
(see lllustration 2). Position the plugs well
awsly from the plug holes otherwise thers Is &
fisk of atomised fual escaping from the
combustion chambers and igniting. As a

safely precaution, cover tha top of the valve
cover with rag. Now tum the ignition switah
ON and kill switch OpN, open the throttle fulky
and crank the engine over on the starter
motor for a couple of ravolutions until the
gauge reading stabilises,

Al spark plugs must be earthed
(grounded) against the cylinder head

6 After one or two revolutions the pressura
should build up to & maximum figure and then
stabilise. Take a nota of this reading and on
multl-cylinder engines repeat the test on the
remaining cylinders.

T The correct prassures ara given in Chapter
2 Specifications. If the resulls fall within the
specified range and on multi-cylinder enginas
all are relatively equal, the angine is in good
Gondition. If there Is a marked difference
batwesn the readings, or if tha readings ara
lower than specified, Inspection of the top-
end compenents will be required.

8 Low comprassion pressure may ba due to
worh cylinder bores, pistons or fings, failure of
the cylinder head gasket, wom valve seals, or
poor valve seating.

9 To distinguish between cylinder/plston
wear and valve leakage, pour g small quantity
of oil inte the bare 1o tempaorarily seal the
piston rings, then repeat the compression
tasts (zee illustration 3). If the readings show
a noticezble increase in pressure this
confirms that the cylindar bore, piston, or
rings are worn, If, howaver, ng changa is
indicated, the cylinder head gasket or valves
should be examinad,

B 5
Bores can be temporarily sealed with a
squirt of motor ail

10 High compression pressure Indicates
excessive carbon bulld-up in the combustion
chamber and on tha plston crown. If this is the
case the cylinder head should be removad
and the deposits removed. MNote  that
axcessive carbon bulld-up s lass likaby with
he used on modern fusis.

Warning: The gases produced

Checking battery open-circuit
voltage
by the battery are explosive -
never smoke or create any

A sparks in the vicinity of tha

battery. Never allow the electrolyte to
contact your skin or clothing - if it does,
wash it off and seek immediate medical
aftention,

® Before any elactrical fault is Invastigated
the battery shouid be checked,

® You'll need a de voltrmetar o muitimeter to
check battery voltage. Check that the leads
ara Inserted in tha correct terminals on the
meter, red lead to positive {+ve), black lead to
regativa (-vel, Incorrect connactions can
damage the meter,

® A sound fully-charged 12 yolt battary
should produce between 12.3 and 12.6 volts
|Cross IS  terminals (12.8 volts for g
maintenance-free battery). On machines with
& 8 volt battary, voltage should be betweean
6.1 and 6.3 volts,

1 Set a multimeter to the 0 ta 20 valts de
range and connect its probes across the

i

Measuring open-circuit battery voltage

battery terminals. Connect the metar's
positive (+ve) proba, Usually red, to the battery
positive (+ve) tarminal, followad by the
meter's negatlve {-ve probae, usually black, to
the bhattary negativa terminal {-va) [see
illustration 4j.

2 If battery voltage {s low (below 10 volts en g
12 valt battery or below 4 volts on a six valt
battery), charge the battery and test the
voltage again. if the battery repeatedly goes
fiat, investigate the maotorcycle's charging
gystem,

Checking battery specific
gravity (SG)
never smoke or create any

A sparks in the vicinity of the

battery. Never allow the electrofyte to
mntaﬂynws&hw:iuﬂﬂng - if it doas,
wash it off and seek immediats medical
attention,

® The specific gravity check glves an
indication of a battary's state of chargs,

® A hydrometer is used far measuring
specific gravity, Make sura ¥ou purchase one
which has a small enough hose to insert in the
aperture of g motorcycle batlery.

® Speciiic gravity is siMgly & medsure of the
slectrolyte's density compared with that of
water. Water has an 50 of 1.000 and fully-
charped battery elactrolyte is about 2%
heavier, al 1,260,

® Specific gravity checks are not possible on
malntenance-free hattaries, Testing the open-
cirouit  voltage is the only means of
detarmining their state af chargs.

Warning: The gases produced
by the battery are explosive -

|

Float-type hydrometer for measuring
battery specific gravity

1 To measure SG, remove the battery from the
matorcycle and remove the first call cap. Draw
some alectrolvte into the hydrometer and note
the reading {see illustration 5). Raturn the
Hﬂch‘uly[alumacﬂlrandmmmhacap,

2 The reading should be in (he region of
1.260 1o 1.280. f 8G Is below 1.200 the
battery needs charging. Note that SG will vary
with temperature: it should be measured at
20°C (BBF). Add 0.007 to the reading for

e ———
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every 10°C above 20°C, and subtract 0.007
from the reading for every 10°C below 20°C.
Add 0.004 to the reading for every 10°F abave
68°F, and subtract 0.004 from the reading for
every 10°F below 68°F.

3 When the check is complete, rinse the
hydrometer thoroughly with clean water.

Checking for continuity

® The term continuity describes the
uninterrupted flow of electricity through an
electrical circuit. A continuity check will
determine whether an open-circuit situation
exists.

® Continuity can be checked with an
ohmmeter, multimeter, continuity tester or
battery and bulb test circuit {see illustrations
6, 7 and 8).

Digital multimeter can be used for all
electrical tests

L= BT e

Battery and bulb test circuit

® All of these instruments are self-powered
by a battery, therefore the checks are made
with the ignition OFF.

® As a safety precaution, always disconnect
the battery negative (-ve} lead before making
checks, particularly if ignition switch checks
are being made.

® If using a meter, select the appropriate
ohms scale and check that the meter reads
infinity (). Touch the meter probes together
and check that meter reads zero; where
necessary adjust the meter so that it reads
ZETO.

® After using a meter, always switch it OFF
to conserve its battery.

Switch checks

1 If a switch is at fault, trace its wiring up to
the wiring connectors. Separate the wire
connectors and inspect them for security and
condition. A build-up of dirt or corrosion here
will most likely be the cause of the problem -
clean up and apply a water dispersant such
as WD40.

Continuity check of front brake light
switch using a meter - note split pins used
to access connector terminals

2 If using a test meter, set the meter to the
ohms x 10 scale and connect its probes
across the wires from the switch (see
illustration 9). Simple ON/OFF type switches,
such as brake light switches, only have two
wires whereas combination switches, like the
ignition switch, have many internal links.
Study the wiring diagram to ensure that you
are connecting acress the correct pair of
wires. Continuity (low or no measurable
resistance - 0 ohms) should be indicated with
the switch ON and no continuity (high
resistance) with it OFF,

3 Note that the polarity of the test probes
doesn't matter for continuity checks, although
care should be taken to follow specific test
procedures If a diode or solid-state
component is being checked.

4 A continuity tester or battery and bulb
circuit can be used in the same way. Connect
its probes as described above (see
illustration 10). The light should come on to
indicate continuity in the ON switch position,
but should extinguish in the OFF position.

Continuity check of rear brake light switch
using a continuity tester

Wiring checks

® Many electrical faults are caused by
damaged wiring, often due to incorrect
routing or chaffing on frame components.

® Loose, wet or corroded wire connectors
can also be the cause of electrical problems,
espectally in exposed locations.

1 A continuity check can be made on a single
length of wire by disconnecting it at each end
and connecting a meter or continuity tester
across both ends of the wire (see illus-
tration 11).

_ | 'é"" 4 3 ¥
Continuity check of front brake light
switch sub-harness

2 Continuity (low or no resistance - 0 ohms)
should be indicated if the wire is good. If no
continuity (high resistance) is shown, suspect
a broken wire,

Checking for voltage

® A voltage check can determine whether
current is reaching a component.

® Voitage can be checked with a dc
voltmeter, multimeter set on the dc volts
scale, test light or buzzer (see illustrations 12
and 13). A meter has the advantage of being
able to measure actual voitage.
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A simple test light can be used for voltage
checks

13

A buzzer is useful for voltage checks

® When using a meter, check that its leads
are inserted in the correct terminais on the
meter, red to positive (+va), black to negative
(-ve). Incorrect connections can damage the
meter.

® A voltmeter (or multimeter set to the dc
volts scale) should aiways be connected in
parallel (across the load). Connecting it in
series will destroy the meter.

@ Voltage checks are made with the ignition
ON.

1 First identify the relevant wiring circuit by
referring t¢ the wiring diagram at the end of
this manual. If other electrical components
share the same power supply (ie are fed fram
the same fuse), take note whether they are
working correctly - this is useful information in
deciding where to start checking the circuit.

Checking for voltage at the rear brake light
power supply wire using a meter. ..

2 If using a meter, check first that the meter
leads are plugged into the correct terminals
on the meter (see above). Set the meter to the
dc volts function, at a range suitable for the
battery voltage. Connect the meter red probe
(+ve) to the power supply wire and the black
probe to a good metal earth (ground) on the
motorcycle's frame or directly to the battery
negative (-ve) terminal (see illustration 14).
Battery voltage should be shown on the meter
with the ignition switched ON.

3 If using a test light or buzzer, connect its
positive (+ve) probe to the power supply
terminal and its negative (-ve) probe to a good
earth (ground) on the motorcycle's frame or
directly to the battery negative (-ve) terminal
(see illustration 15). With the ignition ON, the
test light should illuminate or the buzzer
sound.

connection to the frame {arrow)

4 If no voltage is indicated, work back
towards the fuse continuing to check for
voltage. When you reach a point where there
is voitage, you know the problem lies between
that point and your last check point.

Checking the earth (ground)

® Earth connections are made either directly
to the engine or frame (such as sensors,
neutral switch etc. which only have a positive
feed) or by a separate wire into the earth
circuit of the wiring harness. Alternatively a
short earth wire is sometimes run directly from
the component to the motorcycle's frame.

® Corrosion is often the cause of a poor
earth connection.

@ |If total failure is experienced, check the
security of the main earth lead from the
negative (-ve) terminal of the battery and also
the main earth (ground} point on the wiring
harness. If correded, dismantle the connection
and clean all surfaces back to bare metal.

1 To check the earth on a component, use an
insulated jumper wire to temporarily bypass
its earth connection (see illustration 16).
Connect one end of the jumper wire between
the earth terminal or metal body of the
component and the other end to the
motorcycle’s frame.

A selection of jumper wires for making
earth (ground) checks

2 If the circuit works with the jumper wire
installed, the original earth circuit is faulty.
Check the wiring for open-circuits or poor
connections. Clean wup direct earth
connections, removing all traces of corrosion
and remake the joint. Apply petroleum jelly to
the joint to prevent future corrosion.

Tracing a short-circuit

® A short-circuit occurs where current shorts
to earth (ground) bypassing the circuit
compoenents. This usually results in a blown
fuse.

® A short-circuit is most likely to occur where
the insulation has worn through due to wiring
chafing on a component, allowing a direct
path to earth (ground) on the frame.

1 Remove any bodypanels necessary to
access the circuit wiring.

2 Check that all electrical switches in the
circuit are OFF, then remove the circuit fuse
and connect a test light, buzzer or voltmeter
(set to the dc scale) acress the fuse terminals.
No voltage should be shown.

3 Move the wiring from side to side whilst
observing the test light or meter. When the
test light comes on, buzzer sounds or meter
shows veoltage, you have found the cause of
the short. It will usually shown up as damaged
or burned insulation.

4 Note that the same test can be performed
on each component in the circuit, even the
switch.
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Lapping see Grinding.

LCD Abbreviation for Liquid Crystal Display.
LED Abbreviation for Light Emitting Diode.
Liner A steel cylinder liner inserted in a
aluminium alloy cylinder block.

Locknut A nut used to lock an adjustment nut,
or other threaded component, in place.
Lockstops The lugs on the lower triple clamp
(yoke) which abut those on the frame, preventing
handlebar-to-fuel tank contact.

Lockwasher A form of washer designed to
prevent an attaching nut from working loose.

LT Low Tension Description of the electrical
circuit from the power supply to the primary
winding of the ignition ceil.

Main bearings The bearings between the
crankshaft and crankcase.

Maintenance-free (MF) battery A sealed
battery which cannot be topped up.

Manemeter Mercury-filled calibrated tubes
used to measure intake tract vacuum. Used to
synchronise carburettors on  multi-cylinder
engines,

Micrometer A precision measuring instrument
that measures component outside diamsters
{see illustration).

Tappet shims are measured with a
micrometer

MON {Motor Octane Number) A measure of a
fuel's resistance to knock.

Monograde oil An oil with a single viscosity, eg
SAEBOW.

Menoshock A single suspension unit linking the
swingarm or suspension linkage to the frame.
mph Abbreviation for miles per hour.
Multigrade oil Having a wide viscosity range (sg
10W40). The W stands for Winter, thus the
visgosity ranges from SAE10 when cold to
SAE40 when hot.

Multimeter An electrical test instrument with the
capability to measure voltage, current and
resistance. Some meters also incorporate a
continuity tester and buzzer.

N

Needle roller bearing Inner race of caged
needle rollers and hardened outer race.
Examples of uncaged needie rollers can be found
on some engines. Commonly used in rear
suspension applications and in two-stroke
engines.

Nm Newton metres.

NOx Oxides of Nitrogen. A common toxic
poliutant emitted by petrol engines at higher
temperatures.

(0

Octane The measure of a fuel’s resistance to
knock.

OE (Original Equipment) Relates to
components fitted to a motorcycle as standard
or replacement parts supplied by the motorcycle
manufacturer.

Ohm The unit of electrical resistance. Ohms =
Volts + Current.

Ohmmeter An instrurnent for measuring
electrical resistance.

Oil cooler System for diverting engine oil
outside of the engine to a radiator for cocling
purposes.

Oil injection A system of two-stroke engine
lubrication where oil is pump-fed to the engine in
accordance with throttle position.

Open-circuit An electrical condition where there
is a break in the flow of electricity - no continuity
(high resistance).

O-ring A type of sealing ring made of a special
rubber-like material; in use, the O-ring is
compressed into a groove to provide the
Oversize (0OS} Term used for piston and ting
size options fitted to a rebored cylinder.
Overhead cam (sohc) engine An engine with
single camshaft located on top of the cylinder
head.

Overhead valve {ohv) engine An engine with
the valves located in the cylinder head, but with
the camshaft located in the engine block or
crankcase.

Oxygen sensor A device installed in the exhaust
system which senses the oxygen content in the
exhaust and converts this information into an
electric current. Also called a Lambda sensor.

P

Plastigauge A thin strip of plastic thread,
available in different sizes, used for measuring
clearances. For example, a strip of Plastigauge is
laid across a bearing journal. The parts are
assembled and dismantled; the width of the
crushed strip indicates the clearance between
journal and bearing.

Polarity Either negative or positive earth
(ground), determined by which battery lead is
connected to the frame (earth return), Modern
motorcycles are usually negative earth.
Pre-ignition A situation where the fuel/air
mixture ignites before the spark plug fires. Often
due to a hot spot in the combustion chamber
caused by carbon build-up. Engine has a
tendency to ‘run-on'.

Pre-load {suspension) The amount a spring is
compressed when in the unloaded state. Preload
can be applied by gas, spacer or mechanical
adjuster.

Premix The method of engine lubrication on
older two-stroke engines. Engine oil is mixed
with the petrol in the fuel tank in a specific ratio.
The fuel/oil mix is sometimes referred to as
“petroil™,

Primary drive Description of the drive from the
crankshaft to the clutch. Usually by gear or chain.
PS Pfedestirke - a German interpretation of
BHP.

P8l Pounds-force per square inch. Imperial
measurement of tyre pressure and cylinder
pressure measurement.

PTFE Polytetrafluroethylene. A low friction
substance.

Pulse secondary air injection system A
process of promoting the burning of excess fuel
present in the exhaust gases by routing fresh air
into the exhaust ports.

Q

Quartz halogen bulb  Tungsten filarment
surrcunded by a halegen gas. Typically used for
the headlight {see illustration).

Quartz halogen headlight bulb
construction

R

Rack-and-pinion A pinion gear on the end of a
shaft that mates with a rack (think of a geared
wheel opened up and laid flat). Sometimes used
in clutch eperating systems.

Radial play Up and down movement about a
shaft.

Radial ply tyres Tyre plies run across the tyre
{from bead to bead) and around the
circumference of the tyre. Less resistant to tread
distortion than other tyre types.

Radiator A liquid-to-air heat transfer device
designed to reduce the temperature of the
coolant in a liquid cooled shgire.

Rake A feature of steering geometry - the angle
of the steering head in relation to the vertical (see
illustration).

Rk
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Steering geometry
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Decarbonisation The process of removing
carbon deposits - typically from the comblstion
chamier, valves and exhaust port/system.
Detonation Dastructive and damaping
explosion of fuelair mixture in combustion
chamber Instead of controlled burning,

Diede An slectrical valve which only allows
current ta flow in one direction, Commanly used
In rectifiers and startsr interlock systems,

Disc valve (or rotary valve) A induction systam
used on soma fwo-stroke engines.
Double-overhead camshaft (DOHC) An engine
that uses two overhead camshafts, one for the
intake valves and one for the exhaust valves,
Drivebelt A toothed balt used to transmit driva
to the rear wheel on some motorcycles, A
drivebsit has also been used to drive the
camshafiz. Drivebeits are usually made of Kevlar,
Driveshaft Any shaft used to transmit motion.
Commonly used when referring to the final
driveshaft on shaft drive motorcycles.

E

Earth return The return path of an electrical
clrouit, utilising the motoreyele’s frame.

ECU (Electronic Cantrol Unit) A computer
which controls (for instance) an ignition system,
or &n anti-lock braking system,

EGO Exhaust Gas Oxygen sensor. Sometimes
cailed a Lambda sensor.

Electrolyte The fluid in a leat-acid battery.
EMS (Engine Management System] A
computer controlled system which manages the
fusl injection and the ignition systems in an
integrated fashian.

Endfloat The amount of lengthways movement
between two parts. As applied to a crankshaft,
the distance that the crankshaft can move side-
ta-side in the crankcase.

Endless chain A chain having no jomning link.
Common use for cam chains and final drive
chains.

EP (Extreme Pressure) Oil type used in

locationz where high loads are applled, such as

betwean gear testh.

Evaporative emission control  system
Describes a charcoal filied canister which stores
fuel vapours from the tank rather than allowing
them to vent o the atmosphere. Usually anly
fitted to California models and referred 1o a5 &n
EVAF system,

Expansion chamber Section of two-stroke
engine exhaust system so designed to improve
engine efficiency and boost power.

F

Feeler blade or gauge A thin strip or blade of
hardened steel, ground to an exact thickness,
used to check or measure clearances between
parts.

Final drive Description of the drive from the
transmission to the rear wheel. Usually by chain
or shaft, but sometimes by belt.

Firing erder The erder in which the angine
cylinders fire, or deliver thelr power strokes,
baginning with the numbsr one cyinder,
Fleoding Term used to deserlbe a high fued level
In the carburettor float chambers, lesding to fus
overflow, Also refers te exoess fuel in the
combustion chamber due to incorrect starting
technique.

Free length The no-load stals of g companent
when measured. Cluteh, valve and lork spring
langths are measured at rest, without &ny
preload.

Freeplay The amount of travel bafore any action
takes plade. The |loosenasa in a linkage, or an
assembly of parts, batween the initial application
of force and actual movement, For example, the
distance the raar brake padal moves bafore the
rear Draka |s sotuated.

Fuel injection The fuel/air mixture is metered
electronically and direcied into the engine Intake
ports (indirect injection) or into the cylinders
{diract injection). Sensors supply information on
anglne spead and conditions.

Fuel/air mixture The chargs of fuel and alr
guing into the engine. See Stoichiometric ratio,
Fuse &n electrical device which protects a
circuit against accidental overload. The typical
fuse contains a soft plece of metal which is
calibrated to melt at a predefermined current
flow (expressed as amps) and break the circuit.

G

Gap The distance the spark must travel in
fumping from the contre slectrode to the sida
electrade in & spark plug. Alse rafers 1o the
distance betwsan the Ignitien rotor and the
pickup cofl In an electronic ignition syatem,
Gasket Any thin, soft matsrial - usually cork,
cardboard, asbestos or soft metal - installed
betwean two metal surfaces to ensure g good
seal. For instance, the cylinder head gasket seals
the joint between the block and the oylinder
head.

Gauge An instrument panel display used to
monitor engine conditions. A gauge with a
movable pointer on a dial or a fixed scale is an
analogue gauge. A gauge with a numerical
readout is called a digital gauge.

Gear ratios The drive ratio of a pair of gears ina
gearbox, calcuiated on their number of teeth.
Glaze-busting se= Honing

Grinding Process for renovating tha velve face
and vaive seat contact area in the cylinder head.
Gudgeon pin The shaft which connects the
connecting rod small-end with the piston. Cften
called & piston gin or wrist pin.

H

Helical gears Gear teeth are slightly curved and
produce less gear noise that straight-cut gears.
Often used for primary drives.

/ Y 5 ‘___..' 3

Installing a Helicoil thread insert in a
cylinder head

Helicoil A thread insert repair system.
Commonly used as a repair for stripped spark
plug threads (see illustration).

Honing A process used to break down the glaze
on a cylinder bare (also called glaze-busting).
Can also be carried out to roughen a rebored
cylinder to aid ring bedding-in.

HT High Tension Description of the electrical
circuit from the secondary winding of the ignition
coil to the spark plug.

Hydraulic A liquid filled system used to transmit
pressure from one component to another.
Common uses on motorcycles are brakes and
clutches.

Hydrometer An instrument for measuring the
specific gravity of a lead-acid battery.
Hygroscopic Water absorbing. In motorcycle
applications, braking efficiency will be reduced if
DOT 3 or 4 hydraulic fluid absorbs water from the
air - care must be taken to keep new brake fluid
in tightly sealed containers.

Ibf ft Pounds-force feet. An imperial unit of
torque. Sometimes written as ft-Ibs.

Ibf in Pound-force inch. An imperial unit of
torque, applied to components where a very low
torque is required. Sometimes written as in-Ibs,
IC Abbraviation for Integrated Circuit.

Ignition advance Means of increasing the
timing of the spark at higher engine speeds.
Done by mechanical means (ATU) on early
engines or electronically by the ignition control
unit on later engines.

Ignition timing The moment at which the spark
plug fires, expressed in the number of crankshaft
degrees before the piston reaches the top of its
stroke, or in the number of millimetres before the
piston reaches the top of its stroke.

Infinity {~) Description of an open-circuit
electrical state, where no continuity exists.
Inverted forks (upside down forks) The sliders
or lower legs are held in the yokes and the fork
tubes or stanchions are connected to the wheel
axle (spindle). Less unsprung weight and stiffer
construction than conventional forks.

J

JASO Quality standard for 2-stroke oils.
Joule The unit of electrical energy.
Joumal The bearing surface of a shaft,

K

Kickstart Mechanical means of turning the
engine over for starting purposes. Only usually
fitted to mopeds, small capacity motorcycles and
off-road motorcycles.

Kill switch Handebar-mounted switch for
emergency ignition cut-out. Cuts the ignition
circuit on all models, and additionally prevent
starter motor operation on others.

km Symbol for kilometre.

kph Abbreviation for kilometres per hour.

L

Lambda (\) sensor A sensor fitted in the
exhaust system to measure the exhaust gas
oxygen content {excess air factor).
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Rebore Providing a new working surface to the
cylinder bore by boring out the old surface.
Necessitates the use of oversize piston and
nings.

Rebound damping A maans of controlling the
oscilation of a susparnsion wit spHng after it has
been compressed, Resists the spring's nalurs)
tendency to bounca baak after being compressad,
Rectifier Davice for converting the ac output of
an altsmator inte de for battery charging,

Reed valve an induction system commonly
Laed on two-stroke engines.

Regulator Davice for malntaining the charging
vaoltaga from the generator or alternatar within o
Specilied ;

Relay A electrical device used 1o switch heawy
current an and off by Using a low currant alixliary
cirquit,

Resistance Massurad in ahms. An electrical
component's ahility fo pass electrical currant.
RON [Research Octane Number] A measure of
a fuel's resistance to knock.

e revolutions per minute.

Runout The amount of wobble (in-and-out
moverment) of 8 wheel or shaft as it's rotatad,
The amount & shaft rotates ‘out-of-true’, The out-
af-round condition of 2 rodating part,

S

SAE {Society of Automative Enginears) A
standard for the viscosity of a fluid,

Sealant A liguid or paste used to prevant
lsakage at a joint, Semetimas  used In
conjunction with a gasket.

Service limit Tarm for the point whare g
component is no longer useshle and must be
renewad,

Shaft drive A mathod of transmitting drive from
the transmisslon to the rear wheal,

Shell bearings Plain bearings conslsting of two
shell halves. Most often used as big-and and
maln bearings in a four-stroke engine.. Oftan
called bearing Inserts.

Bhim Thin spacer, commanly used to adjust the
olearance or relative positions between twa
pans, For example, shims insarted intn oF under
tappets or foliowers to control valve clegrances,
Clearance is adjusted by changing the thickness
of tha shim.

Short-circuit An electrical condition where
current shorts to earth (ground) bypassing the
circuit components,

Skimming Process to correct warpage or repair
a damaged surface, €g on brake discs or drums,
Slide-hammer A special puller that screws into
or hooks onto g component such as g shaft or
bearing; a heavy sliding handle on the shaft
bottoms against the end of the shaft to knock the
camponent free.

Smali-end bearing The bearing in the upper
end of the connecting rod at its Jaint with the
gudgean pin,

Spalling Damages to camshaft lobes or bearing
loumnals shown as pitting of the working surface.
Specific gravity (SG] The siate af aharge of the
elactrolyte in a lead-acid battery, & measura of
the slectrolyte's density comparad with water,
Straight-cut gears  Common type gear used an
gearbox shafts and for ol pump and water pump
drives.

Stanchion The innas sliding part of the front
farks, hefd by the yokes, Oftan called a fark tube.

Stoichiometric ratio The optimum chemical
air/fuel ratio for g petral engine, said to be 14.7
parts of air to 1 part of fuel.

Sulphuric acid The liquid (electrolyta) used in g
lead-acid battery. Polsonous and axtremaly
COMrosng.

Surface grinding {lapping) Procsss 1o comect a
warped gasket face, commenty used on cylinder
heads,

T

Tapered-roller bearing Taperad inner race of
caded needie rollers ang separale tapered autar
race. Exampies of taper roller bearings can be
found on stesring heads.

Tappet A cylindrical componant which transmits
mation from-the cam to the valve sterm, elthar
diractly or via a pushrod and rocker arm. Alsg
called a gam follower,

TCS Traction Control System. An electranically-
controlied system which sanses wheel Spin and
reduces engine speed Acoordingly.

TOC Top Dead Centra denotes that the piston i
at its highest point in the cylinder,
Thread-locking compound Salution appliad to
fastener threads 1o prevent siechening. Select
type 1o suit application,

Thrust washer A washer positionad between
wo moving components on a shaft. For
axample, betwean gear pinians on gearshaft,
Timing chain Ses Cam Chain.

Timing light Strobascopic lamip for carmying out
ignition timing checks with the engina running,
Top-end A descriplion of an engine's cylinder
Block, head and valve Qedar componsnts,

Torque Turning or twizting force about a shaft.
Torque setting A prescribad tightness spacified
by the motorcyele manufacturer to enslre that tha
balt or nut Is securad comeclly. Undertightening
can result in the bolt or nut Coming locse or &
surface not being sealed, Overtightening can
resudt in etripped threads, distortion or damage o
tha componart baing retained.

Torx key A six-point wrench.

Tracer A stripe of a second colour applied to.a
Wire insulator to distinguish that wire from
anather ons with the ssme colour Insuletor, For
axample, Br'W is often used to denote a brown
insulator with a white tracer.

Trail A feature of steering geornetry. Distance
from the steering head axis to the tyre's central
contact point.

Triple clamps The cast components which
extend from the steering head and support the
fork stanchions or tubes, Often called fork yokes.
Turbocharger A centrifugal device, driven by
exhaust gases, that pressurises the intake air.
Normally used to Increase the power output from
a given engine displacement.

TWI  Abbreviation for Tyre Wear |ndicator.
Indicates the location of the tread depth indicstor
Dars on tyres.

U

Univarsal joint or U-joint (U} A double-pivated
Canneation for rensmitting power from a driving
to & driven shaft through an angle, Typically
found in shaft driva assemblias,

Unsprung weight Amything not supported by
the bike's Suspension (ie the whesi, fyres,
brakes, final drive and battom (moving) part of
the sispension).

v

Vacuum gauges Clack-type gauges for
measuring intake tract vacuum, Usad for
carburetior synehronisation an muiti-oylinder
enalnes.

Valve A davice thredigh which the fiow of liguid,
0488 or vacuurm may be stopped, started or
regulated by a moveabls part that opens, shits
or partially obstructs one or more ports or
passagaways. The intake and exhaust valves in
the cylinder head are of the poppet typa.

Valve clearance The clearance hatween the
valve tip (the end of the vaiva stem) and tha
racker arm or tappetfollower. Tha wvalve
Elearance is messured when the valve iz ¢closad.
The corract ciearance s important - If too small
the valve won't ciose fully and will Burm out,
wheraas if toa large noisy operation will result,
Valve lift The amount a valve is lifted off its seat
by the camshaft iohe,

Valve timing The exact setting for the opening
and cloging of the valves |n relation to piston
position,

Vernier caliper A preclzlen MEasuring
instrument that measures inside and outside
dimensions. Not gquite as oClUrate ag g
micrameter, but more convenient.

VIN Vehlcle Identification Number. Term for the
bike's engine and frame nambers,

Viscosity The thickness of a Jiguid or its
resistance to flow,

Volt A wnit far axpressing electrical “prassura” in
a eircuit, Volts = current x ohms,

w

Water pump A mechanically-driven devica for
maving colant arcund the angine,

Watt A unit for expressing electrical powar,
Watls = valts » current,

Wear limit sea Service limit

Wet liner A ligpuid-aooiad englne design where
the pistons run in liners which ars directiy
surmounded by coolant [see illustration),

Wet liner arrangement

Wheelbase Distance from the cantre of the frant
wheal 1o the centra of the rear wheael,

Wiring hamess or losm Describes the alectrcal
WIres running the length of the motareycle and
enclozed in tape or plastic sheathing., Wiring
coming off the main kemess is usually raferad 1o
8= a sub hamess,

Woodruff key 4 key of sami-circular ar square
saction used to locate & 983 10 a shaft, Often
used to locate the aftermator relor on the
crankshalt,

Wrist pin  Ancther name for gudgean or plston
pir.
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Valves, guides and springs
Valve clearances (COLD enging)
Inlet valves ... 0.11 t0 0.15 mm
Exhaustvalves ......... .. ... .l 0.18 to 0.22 mm
Inlet vaive
Stem diameter

VFR400 AG and 73
SN .. i b e e e 4.975 1o 4.990 mm
Service fimit (min) . .......... .. I 4,87 mm
VFR400 RH, B and 7H
Standard . ... I oy P 4475 to 4.490 mm
SEIVICR NI IOE) vocmicm e s sive s it sas s 4,46 mm
Guide bore diameter
VFR400 AG and 2G
SREORIBEL < - vy ms oo o i A L 5.000 to 5.012 mm
Service limit fmax) ......_ ... ... .. P T ——, vaw B0M mm
VER400 RH, RJ and ZH
SENGAD - o sve sy mas snssas oo e s s s e e e 4.500 to 4.512 mm
Serviee Imit fmax) ....voviviiiiiann 4.54 mm
Stemn-to-gulde clearance
el e e vow. 0.010 to 0.037 mm
Service limit {max) .. ......... T e e i e e ey e e 007 mm
ORI . s a0 oy s s e 1.70 to 2,30 mm
Valve guide height above cylinder head ... ... vees 100 mm
Exhaust vaive
Stem diameter
VFR4D0 RG and ZG
Standard ,,,.... b e e L e 4.955 to 4.970.mm
Sarvice it (min) ..., ..., T 4.84 mm
VFR400 RH, AJ and ZH
Standard ... S 4.455 to 4,470 mm
Service limit fmin) ..., . " nEw S 4.44 mm
Guide bora diamater
VFR400 AG and 2G
SRR - oo ao i e TR ST St e mmmesna o 5.000 to 5.012 mm
e iln (B 1 e 5.04 mm
VFR400 RH, RJ and ZH
o Lo T LS a4 v corrmen 4,500 to £.512 mm
Service limit (max) ..., ... ..., T viese 454 mm
Stem-to-guide clearance
SO o v 11 o ot o A A R E L 0 0.030 to 0.057 mm
Service limit (max) .., ... .. T w0 S A N ST 0.10 mm
Valve springs fres length {inlet and exhaust)
VFR400 RE and 23
Inner spring
Standard ... ... ... o A I 20.84 mm
Service limit fmin) ......... ... .. 00T sen. 2850 mm
Outer spring
StAndard ...y 32.68 mm
Service Imit{min} ... ... . T 31.60 mm
VFR400 RH, RJ and 7H
Inner spring o
Standard .. ...... ..., Pl e B U e LA 209.28 or 28.88 mm
Service limit fmin) .., ... e o PP A T 2B.80 or 28.680 mm
Outer spring
DN oo i v b B S R B 31.90 or 32.08 mm
Service fimit fmin) ... ..., ... 30,60 or 30.80 mm
Clutch
Friction piats thickness
Standard ......o.0.00.0 0 e e U e tm e e 2.90 to 3.0 mm
Sarvice imit jmin) ... ..., .. ... B i e e L 2.7 mm
Plain plate warpage L i 0.3 mm
Spring free height
VFR400 ARG and Z&
o 41.2 mm

Service limit min) ... .., ... R I e e e 40 mm
WFRA400 RH, RJ and ZH




—

rereas VFR400Z and VFR400R (NC21, NC24) specifications

Pistons
Piston diamater (measuracd 10.0 mm up from skirt, at 80° 1o piston pin axis)
Standard , ... .. e L1 T W 2 54.980 to 54,990 mm
SRVEO TN ... ocotvconcis it s e 5485 mm
Piston-to-bora clearance
Standaref ... ... A R R 0.010 to 0.055 mm
Service limit (max) . ... P A R L 2 S 0,10 mm
Piston pin dismeter
RIOHEMND ot e nim o s A (L 13.984 to 14.000 mm
Sarvice limit i e g g 13.88 mm
Piston pin bore diameter in piston
Standard ..., . .. W e e e A b e s rasecs 14.002 to 14.008 mm
Service limit {max) . . .. TR USR8 s b e R G S 14.06 mm
Fiston pin-to-piston pin bare clearanca
DUIIRE 0 L 0ils e s e 0.002 t0 0.014 mm
Service limit (max) ... .. ... R s e L 0.04 mm
Piston rings
Ring and gap (installed)
Top ring
o T e + 01810 0.33 mm
Servics limit e e 0.5 mm
2nd ring
Standard ... ... A 0.18 t0 0.33 mm
Servies limit I o vy wcsesrs i 0.5 mm
OHl ring side-rajl
T T 0.20 to 0.70 mm
Service limit MDBK) s et e s w s s 0.80 mm
Ring-lo-groove clearance
Top ring
Standard ............ .. AL LTS ot s e T R <+« 0,015 to 0.050 mm
Service limit (max) , .., . e e e 4 b w1 mom e i 0.10 mm
2nd ring
Standard ... e e e -« 0.015 to 0.050 mm
Service limit max) ... .. ... .. e 0.10 mm
Ring identification
FOPHNG "R" {facing up}
andring ... L. e e e “o" mark or “BRN" (facing up)

Crankshaft and bearings
Main bearing oil clearance

Swandard .. 0.025 to 0,049 mm
Service limit T 0.07 mm
RUROUEMaX) ... 0.03 mm
Transmission
Gear ratios fno, of teath)
LY PN iy o simn i R 211710 1
sl R s cea-. 3.000t01
L e L il P 3.307to 1
ohnd o TS G OO A e 2.35210 1
o R 1.850to 1
s S i + 1545101
b G LT P o =0 0 B 1.333 1o 1
&th gear ;
WP BB, vosmvamsssaasn it . oo 1192 to 1
MPPUDIH, BUARAZH, 1 0o sy s paniin s 1.227 to 1
Input shaft Sth and Bth gears D
STRERBIAL ot e yem s R 25.000 to 25.021 mm
Service limit (ma) oo Ak R e A 25.05 mm
Input shaft 5th and 6th gears bush OO
BB s o s S 24.859 to 24.980 mm
Sevice Imit frn) . ooulonsy, o oo ceees 2492 mm
Input shaft 5th and Gth gears gear-to-bush clagrance
Standard . ..., . . ... O 0.020 to 0.062 mm
ibimtplind. s A0 S . 0.10 mm
Input shaft 5th gear bush ID
Standard ..., .. ... o e T T Ve e 21.985 to 22.006 mm

SO IO 800 v vmmmmenene e 22.02 mm
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Fuel and exhaust systems

Fuel
Grade ...... ... i Unleaded, minimum 21 RON (Research Octane Number)
Fuel tank capacity (inciuding reserve) ............ce0ieeunnnnn.. 16.0 litres
Carburettors
L= E L AR N R e RS B e (Y
Filot screw setting (tumsout) .. oooooio oo 2 turns out
FIEE DRI . o v o s o o s s B i o 6.8 mm
Engine idle spead .., ..., L R 1300 + 100 rpm
Throttle cable freeplay .. ...... .. ... ... 2to 6 mm
Carburettor jet sizes
Pilotjet ... ... Fire s E RO 35
Main jet

Front cylinder carburettors ... .....o. ... . ... .. .. 12

Rear cylinder carburettors ... ... ... .. ... 1o

Ignition system

General
FiMNG OFOr . ..o 1-3-2-4
Spark plugs
Type
Standard . ... ... .. NGK CBEH-9 or Nippondenso U24FE9
For extended high speedriding .................. ... ... ..... NGK C9EH-9 or Nippondenso U27FE9
For cold climate (below 5°C) . ....................ooen . NGK C7EH-9 or Nippondenso U22FES
Electrodegap ............ ... i 0.8 t0 0.9 mm
Ignition timing
At idle
VFRAOORGaNdZG ..., 15° BTDC
VFR400RH, RJandZH ....... ... .. ..ot . 18° BTDC
Fulladvance ... ... ... ... .. ... . 37° BTDC
Pulse generator coils |
Resistance
VFRAO0RGandZG ..............covvee i, 350 to 430 ohms
VFRA0ORH, RJand ZH ... ... ... ... .. ..o i, 400 to 500 ohms

Ignition HT coils
Primary winding resistance

VFRAOORGandZG .............ccinteeis it i 2.61to0 3.2 chms
VFRADORH, RJand ZH .. ....ovoeiiniiiinne e, 2.0to 4.0 ohms
Secondary winding resistance
VFR400 RG and ZG
withplugecap.........coo i 15.0 to 20.6 K ohms
withoutplugcap ............ ..o o, 11.7 to 14.3 K ohms
VFR400 RH, RJ and ZH
withplugecap. . ... s 15.0to 21.0 K ochms
without plug cap ........ e e e e e e e 11.0 to 15.0 K ohms
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Brakes (continued)
Rear callper piston OD
VFR400 AG and ZG
e BT - T R R R e e e 26.918 to 26.968 mm
Service imitmin) ........o0niun e s R G L b 26.910 mm
VFR400 AH, RJ and ZH
SHAIAR ooy i o R e eI 38.115 to 38.148 mm
Service imitmin) ... 38.105 mm
Fesar disc minimurm thickness
Bandard .. 4.8 t0 5.2 mm
Servicellmit fmin ..cou i i e 4.0mm
Dige maximum runeut {front and rear, all modets) ... ... ..., ..... . 0.3mm
Resr master cylinder bore 10
WFR400 RG and Z&
T e e T SR e e 12.700 to 12.743 mm
Service Il (MaEK) .. ..o i i icer et s s 12.755 mm
VFR400 AH, RJ and ZH
Standard .. ........ ok R e R TSR 2 14.000 to 14.043 mm
Service lmit (Mar) .. ..o e 14.055 mm
Rear master cylinder piston QD
VFR400RG and ZG
SRR o i e e R e S T 12.657 to 12.684 mm
Sarvice llmit min) ... ... e 12.645 mm
VFR400RH, RJ and ZH
Standard ,....,..... b T AT 13.857 to 13.984 mm
Sarvice limitfmin) .. ... oy 13.945 mm
Wheels
Maximum wheel runout (front and rear)
Axial (side-to-side} .......... ... ... . .. 20mm
Radial (out-of-round) . .......... ... . ... ... ... ... .. ... 2.0 mm
Maximum axle runout {frontandrear) ....................... . 0.20 mm
Tyres
Tyre pressures (cold) Front
Rideronly ..... ... . i 32 psi (2.20 Bar)
Riderand passenger............cooveeonniinnnnn 32 psi (2.20 Bar)
Tyre sizes*
Fromt ..o 100/90-16 54H
Rear. ... oo 130/70-18 63H

36 psi (2.50 Bar)
40 psi (2,75 Bar)

*Refer to the owners handbook or the tyre information label on the swingarm for approved tyre brands.

Electrical system

Battery
Capacity . ... 12V, 8 Ah
Voltage
Fullycharged ...... ... . ... . ... ... . . .. . 13.0V
Uncharged ... ... ... .. ... Below 12.0V
Charging rate
Normal . 0.9Afor5to 10 hrs
Quick .. ... 3.0Afor1hr
Currentleakage ................... ... i 1 mA {max)
Alternator
Power output
VFRAOORG andZG .........o i, 270 W @ 5000 rpm
VFRA00RH,RdandZH . ...... ... ..o 350 W @ 5000 rpm
Stator coil resistance
VFRA00RGand ZG ..............c0ooeeoiinnnn i 0.28 to 0.65 ohms
VFR4O0RH, RJand ZH ............. ..o, 0.30 to 0.45 ohms
Regulator/rectifier
Regulated voltage output ... ... ... ... . e 14.1t0 151V

Starter motor
Brush length

Standard ... e 12.0t0 13.0 mm
Serviee imit fmin) .o e 6.5 mm

Fuses

Main . T 30A

Others . ....... ...  lSESES R e T e 10AXx6,15Ax1
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Note: References throughout this index relate to Chapterspage number

A

Air filter and housing - 1¢18, 4¢4
Altemnator - 9+23
Anfifreeze - 0013, 142, 1021, REF#48

Battery - 1012, 9¢3, 9e4
open-circuit voltage - REF=36
specific gravity - REF»38

Bearings - REFs14
engine - 2045, 2¢51
steering head - 116, 1823, §¢19
transmission - 253
wheel - 1022, 7421

Bleeding the brakes - 7*14

Bodywork - 8+1 et seq

Bolt tightness - 1+18

Brakes - 7+1 et seq
bleeding - 7+14
calipers - 1023, 74, 7¢10
check - 114
discs - 76, 712
fluid - 0=12, 1e2, 119, REFe50
hoses - 1223, 7414
light bully - 9«7
light switches - 9e9
master cylinder - 7#6, 7#12
pads - 1#7, 73, 79
pedal - 6+3
problems - REFe34

Bulbs - 96, 97, De8, 914

C

Cable lubrication -1¢10
Calipers - 123, 74, 7¢10
Camshafts - 2¢13

drive gear assemblies - 2¢18
Capacitias - 192, REF#45, REF+48

Carburettor - 4e4, 45, 426, 449, 4e11
synchronisation - 1¢13
Chains - REF=18
Charging system
leakage and output test - 923
testing - 9023
Choke cable - 112, 4¢15
Clutch - 2+1 et soq
cable - 2#33
check and adjustment - 18
problems - REF«31
removal, inspection and installation - 228
switch - 917
Components locations - 1#4, 15
Connecting rods and bearings - 2¢45
Continuity - REF=37
Conversion factors - REF+20
Coolant - 0s13, 1e2, 121, REF=48
hoses - 37
puimp - 3+6
reservoir - 32
temperature gauge and sender - 3¢3
Cocling fan and switch - 32
Cooling system - 3+1 gt seq
check - 1#14
draining, flushing and refilling - 121
Crankcase halves - 2¢42, 2¢44
Crankshaft and main bearings - 2+51
Cylinder bores - 2+44
Cylinder compression - 122
Cylinder heads - 2¢19, 2221

D

Daily (pre-ride) checks - 011 et seq
Dimensions - REFs1

Diode - 9¢17

Discs - 7¢6, 7+12

Draining the cooling system - 1s21
Drive chain - 0¢13, 1+6, 6426
Driveline noise - REF=32
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O

0Oil, engine/transmission - 0s11, 1+2, 1810, REF*45
Qil cooler and pipes - 2¢11
Qil filter - 1210
Oil pressure
check - 1022
relief valve - 2¢34
switch - 9«14
warning light comes on - REF«33
Oil pump - 235
Oil seals - REF+16
Oil strainer - 2¢34
Cil sump - 2¢34
Overheating - REF+31

P

Pads - 127, 73, 7#9
Pistons - 2+48

rings - 2¢50
Poor engine running - REF+29, REF+30
Poor handling or stability - REF+34
Pressure

cylinder compression - 1222

oil - 1e22

tyre - 0=14
Pulse generator coil assembly - 544

R

Radiator - 3¢5
pressure cap - 32
Rear view mirrors - B3
Rear wheel and hub assembly - 7+17
Reference - REF+1 et seq
Refilling the cooling system - 1+21
. Regulator/rectifier - 925
Rings, piston - 250
Rocker arms and shafts - 2e17
Routine maintenance and servicing - 1+1 et seq
Running-in procedure - 2¢62

S

Safety checks - 0s11
Safety first - 0+10
Sealants - REFe17
Seals - 1223
Seat cowling - 82
Selector drum and forks - 2+60
Servicing sce Routine maintenance
Shock absorber and linkage - 6¢20
Short-circuit - REF«38
Sidelight bulb - 9«6
Sidestand - 115, 64
switch - 916
Spare parts - 0*9
Spark plugs - 1#13
gaps - 18
Speedometer cable - 9+10
Sprockets - 6426

Stand lubrication - 1+10
Starter clutch and primary drive gear -224
Starter motor - 9+19
Starter relay - 9+18
Starting problems - REF.28
Steering - 0+13
head bearings - 1216, 1423, 6#19
stem - 6+18
Storage - REF#25
Suspension - 6+1 et seq
adjustment - 622
check - 0=13, 1=15
noise - REF*33
Suspension linkage, rear - 1+23, 6¢20
Swingarm - 1223, 623, 6+25
Switches - 98, 914, 9¢15, 916, 9e 17

T

Tail light
assembly - 98
bulb - 97
Technical terms explained - REF+39
Thermostat and housing - 34
Throttle cable - 1212, 4013
Tools - REFs2
Torque - REF+13
Transmission - 2«1 gt seq
bearings - 253
oil - De11, 192 1e10, REFe45
shafts - 2453, 2e55
Turn signal
assemblies - 9+9
bulbs - 98
circuit - 9+8
Tyres - 7+1 et seq
check - 1#18
fitting - 722
pressure - 014

Vv

Valves

clearances - 119

covers - 2¢12

seats and guides - 220, 221
Voltage reguilator - 9+25

W

Warning light bulbs - 914
Water pump - 3+6
Weights - REFe=1
Wheels - 7+1 et seq
alignment check - 7¢15
bearings - 1222, 721
check - 1¢18
inspection and repair - 7¢15
removal - 7¢15, 7017
Wiring diagrams - 927, 928
Workshop tips - REF«4
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The Model | Duesenberg
Derham Tourster.

Only eight of these
magnificent cars were
ever built — this is the
only example to be found
outside the United States
of America

Almost every car you've ever loved, loathed or desired is gathered under one roof at the Haynes Motor
Museum. Over 300 immaculately presented cars and motorbikes represent every aspect of our mototing
heritage, from elegant reminders of bygone days, such as the superb Model ) Duesenberg to curiosities like the
bug-eyed BMW Isetta. There are also many old friends and flames, Perhaps you remember the 1959 Ford
Popular that you did your courting in? The magnificent ‘Red Collection’ is a spectacle of classic sports cars
including AC, Alfa Romeo, Austin Healey, Ferrari, Lamborghini, Maserati, MG, Riley, Porsche and Triumph.

A Perfect Day Out

Each and every vehicle at the Haynes Motor Museum has played its part in the history and culture of Motoring,
Today, they make a wonderful spectacle and a great day out for all the family. Bring the kids, bring Mum and
Dad, but above all bring your camera to capture those golden memories for ever. You will also find an
impressive array of motoring memorabilia, a comfortable 70 seat video cinema and one of the most extensive
transport ook shops in Britain. The Pit Stop Cafe serves everything from a cup of tea to wholesome, home-
made meals or, if you prefer, you can enjoy the large picnic area nestled in the beautiful rural surroundings of
Somerset.

> & B e
John Haynes Q.B.E,, - ik * R\ The 1936 490cc
Founder and - o A ouf B T sohc-engined

Chairman of the
museum at the wheel
of a Haynes Light 12.

International
Norton — well known

o for its racing success

The Museum is situated on tire A359 Yeovil to Frome road at SparkFford, just off the A303 in Somersec. It is about 40 miles south of Bristol, and

23 minutes drive from the M3 intersection at Taunton,
Open 9.30am - 5.30pm (10.00am - 4.00pm Winter) 7 days a week, except Christmas Day, Boxing Day and New Years Day
Special rates available tor schools, coach parties and outings Charitable Trust Na. 202048




Honda VFR and RVF models
covered by this manual:
VFR400R (NC30)  399cc '89to 98

RVF4DOR (NC35)  399cc ‘9410 '98

Note: This manual also contains
specifications for the VFR400 NC21 and
NC24 models — procedures are not
inciuded for these models.

Whether carrying out a routine service or rebuilding the engine,

Haynes SHOWS YOU HOW and SAVES YOU MONEY.

1 BOOD Miles# 12,000 km or 12 months

Step-by-step instructions
clearly linked to hundreds of photos
and illustrations guide you through
each job

Spanner ratings grade all tasks
by experience level — from simple
servicing jobs for beginners through
to more difficult tasks for the expert

Haynes Hints and Tool Tips
give you valuable 'inside’ information
such as ways of remaving parts
without using special tools

# Model history and Pre-ride Checks in colour. ¢ Braking system — safety checks and regpairs.
& A complete step-by-step guide to servicing and routine & Electrical system — fault finding and repairs.

maintenance.

4 Engine and transmission — servicing and overhaul.
¢ Fuel and ignition systems explained.

4 Comprehensive colour wiring diagrams.
4 18 page Tools & Workshop Tips section in colaur,
# Fault finding checklist and equipment to pinpoint

¢ Suspension and steering — adjustment and overhaul. specific problems.
¢ Cooling system — checks and remedies. 4 Fully indexed to help you find information easily.

ISBN 1 85960 496 X “These Manuals are essential reading for UPC CODE

any biker tackling his own servicing...”
Maotor Cycle News
“ ..l couldn’t live without my Haynes...”
Superblke
9 "781859"604960 o "M3B345 03496'" 1

Hayres I"m:u;r.:."-;__, Crardon. Yeoul SmmemstHAZ2 111 England. weavhayiss oo, Uk

Inside this Manual

ABODEFGHILIR




