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Credits:
This XV400 Manual is not an approved version of the Clymer Yamaha Virago Service Manual
(Copyright 2004) original work by PRIMEDIA Business Magazines & Media Inc, and is strictly not
for sale or retail distribution.
The Clymer Service Manual M395-10 (Yamaha XV535-1100 1981-2003) was used as base
material with sections being deleted or altered to reflect the data and service procedures
relevant to the XV400 Virago Motorcycle as it was released in Japan.
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Yamaha XV400 Virago
Modifications: 2NT, 3JB1, 3JB3, 3JB5, 3JB7
(Japan)
1987-1994

Modifications: 2NU, 3JB2, 3JB4, 3JB6, 3JB8
(Japan)
1987-1994
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QUICK REFERENCE DATA
XV400

History

Year Country

1987 Japan

Name / Frame / Engine

Name: Yamaha Virago 400
Code: 2NT, 2NU, 2YX (Special Black)
Name: Yamaha Virago 400

1989 Japan

Code: 3JB1, 3JB2
Name: Yamaha Virago 400

1991 Japan

Code: 3JB3, 3JB4
Name: Yamaha Virago 400

1992 Japan

Code: 3JB5, 3JB6
Name: Yamaha Virago 400

1994 Japan
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Yamaha XV400 Virago: specs

Specifications

Overall length

Overall width

2225 mm / 87,6 in

725 mm / 28,5 in – Virago 400 (2NT, 3JB1,
3JB3, 3JB5, 3JB7)
800 mm / 31,5 in – Virago 400 (2NU, 3JB2,
3JB4, 3JB6, 3JB8)
1055 mm / 41,5 in – Virago 400 (2NT, 3JB1,
3JB3, 3JB5, 3JB7)

DIMENSIONS
Overall height

1115 mm / 43,9 in – Virago 400 (2NU, 3JB2,
3JB4, 3JB6, 3JB8)

Seat height

700 mm / 27,5 in

Wheelbase

1520 mm / 59,8 in

Ground clearance

160 mm / 6,3 in

Dry weight

178 kg / 392 lbs

Curb (wet) weight
Type

Pressed backbone (steel)

Front suspension,
travel

Telescopic fork, 150 mm / 5,9 in

Rear suspension,
travel

Swingarm with twin-shock, 85 mm / 3,4 in

Front tire size

3.00-19 49S

Rear tire size

140/90-15M/C (70S)
Single disc, 298 mm, 1-piston caliper – Virago
400 (1987-1993)

FRAME

Front brake

Single disc, 298 mm, 2-piston caliper – Virago
400 (1994)

Rear brake

Drum
8,6 l / 2,27 US gal – Virago 400 (1987-1988)

Fuel capacity
Trail
Fuel economy
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13,5 l / 3,6 US gal (incl. reserve – 2,5 l) – Virago
400 (1989-1994)
125 mm / 4,92 in
5,35 l / 100 km (44,0 mpg)
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ENGINE

Type

Air-cooled 4-stroke

Cylinder
arrangement

2-cylinders V-type

Bore & Stroke

68,0 x 55,0 mm

Displacement

399 cm³ (24,3 cu in)

Compression ratio
Valve train

Chain driven SOHC, 2 valves per cylinder

Max. power

40,0 hp (29,4 kW) / 8500 rpm

Max. torque

34,3 Nm (3,5 kg-m) / 7000 rpm

0 to 100 km/h
Top speed
Type

CARBURETION
SYSTEM

9.7:1

7,5 sec
135 kmh / 84 mph
Carburettor, 2x Mikuni BDS34

ID
Clutch
Transmission

Wet, multi-plate
5-speed

Final drive

Shaft

Primary reduction

1.944

Final reduction
Gear ratio

DRIVE TRAIN

I

2.714

II

1.900

III

1.458

IV

1.167

V

0.967

Ignition
ELECTRICAL

Alternator
Battery capacity
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TCI (digital)
A.C. magneto, 14V 24A at 5000 rpm
12V-12Ah
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TIRE INFLATION PRESSURE (COLD)
Up to 198 lb (90 kg)
Front
Rear
198-Max lb (90 kg-Max kg)
Front
Rear
High-Speed Riding
Front
Rear

28 psi (2.0 kg/cm)
32 psi (2.3 kg/cm)
28 psi (2.0 kg/cm)
36 psi (2.5 kg/cm)
28 psi (2.0 kg/cm)
36 psi (2.5 kg/cm)

RECOMMENDED LUBRICANTS
Engine oil
40 F (5 C) and above
60 F (15 C) and below
Brake fluid
Battery refilling
Fork oil
Control cables and pivot points
Final drive unit

Yamalube 4 or SAE 20W/40
Yamalube 4 or SAE 10W/30
DOT 3
Distilled water
SAE 10W
SAE 10W/30 motor oil
Hypoid gear oil SAE 80 GL-4 or SAE 80W/90

APPROXIMATE REFILL CAPACITIES
Engine oil
With filter change
Without filter change
Engine rebuild
Front fork
Final gear case

3.0 US qt (2.8 Lt, 2.5 Imp qt)
2.7 US qt (2.6 Lt, 2.3 Imp qt)
3.4 US qt (3.2 Lt, 2.8 Imp qt)
7.71 US oz (228 cc, 8.03 Imp oz)
0.20 US qt (0.19 Lt, 0.17 Imp qt)

Fuel capacity
Range (approximate)

8.6 Litres/2.2 US gal.
102 miles (164 kms)
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TUNE-UP SPECIFICATIONS
Ignition timing
Valve clearance (cold)
Intake
Exhaust
Spark plugs
Spark gap
Torque
Max power
Max torque
Idle speed
Compression ratio

Fixed
0.003-0.005 in. (0.07-0.12 mm)
0.005-0.007 in. (0.12-0.17 mm)
NGK BP7ES, ND W22EP-U
NGK BPR7ES, ND W22EPR-U
0.028 – 0.031 in (0.7 – 0.8 mm)
14.5ft-lb (20Nm)
40hp/29.8kW @ 8500rpm
3.5kgf-m/25.3lb-ft @ 7000rpm
1,200 rpm
9.7:1

REPLACEMENT BULBS
Headlight
Taillight
Brakelight
Front flashers
Rear flashers
Meter light
Indicator lights
High beam
All others

12V 55W/60W
12V 5W
12V 27W
12V 21W
12V 21W
12V 3.4W
12V 1.7W
12V 3.4W

FUSES
Main
Headlight
Signal
Ignition
Spare
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CHAPTER ONE

GENERAL INFORMATION
This manual covers the Japanese model Yamaha XV400 V-twin from 1987 to 1989.
Years of Production (XV400):
1982
1983
1987
1988
1989
1991
1992
1994
1995

3JB1 (2NT038101)

3JB2 (2NT046101)

PARTS REPLACEMENT
Yamaha makes frequent changes during a model year, some minor, some relatively
major. When you order parts from the dealer or other parts distributors, always order by
frame and engine numbers. The frame serial number and vehicle identification number
(VIN) is stamped on the right-hand side of the steering stem (Figure 1). The engine
number is stamped on a raised pad on the right-hand side of the crankcase (Figure 2) by
the rear cylinder. The carburettor number is on the left-hand side of the No.1 carburettor
body just below the top cover. No.1 carburettor is the one located closest to the rear
wheel.
SPECIAL TIPS
Because of the extreme demands placed on a bike, several points should be kept in mind
when performing service and repair. The following items are general suggestions that
may improve the overall life of the machine and help avoid costly failures.
1. Use a locking compound, such as Loctite 242, on all bolts and nuts, even if they are
secured with lockwashers. This type of Loctite does not harden completely and allows
easy removal of the bolt or nut. A screw or bolt lost from an engine cover or bearing
retainer could easily cause serious and expensive damage before its loss is noticed. When
applying Loctite, use a small amount. If too much is used, it can work its way down the
threads and stick parts together not meant to be stuck.
2. Use a hammer-driven impact driver to remove tight screws, particularly engine cover
screws. These tools help prevent the rounding off of screw heads and ensure a tight
XV400 Virago Service Manual
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installation.
3. When straightening out the "fold-over" type lockwasher (usually used on the clutch
nut), use a wide-blade chisel such as an old, dull wood chisel. Such a tool provides better
contact on the folded tab, making straightening out easier.
4. When installing the "fold-over "type lockwasher, always use a new washer if possible.
If a new washer is not available, always fold over a part of the washer that has not been
previously folded. Reusing the same fold may cause the washer to break, resulting in the
loss of its locking ability and a loose piece of metal adrift in the engine.
When folding the washer over, start the fold with a screwdriver and finish it with a pair of
pliers. If a punch is used to make the fold, the fold may be too sharp, thereby increasing
the chances of the washer breaking under stress. These washers are relatively inexpensive
and it is suggested that you keep several of each size in your tool box for field repairs.
5. When replacing missing or broken fasteners (nuts, bolts and screws), especially on the
engine or frame components, always use Yamaha replacement parts. They are specially
hardened for each application. The wrong 50-cent bolt could easily cause serious damage
and rider injury.
6. When installing gaskets in the engine, always use Yamaha replacement gaskets without
sealer, unless designated. These gaskets are designed to swell when they come in contact
with oil. Gasket sealer will prevent the gaskets from swelling as intended, which can
result in oil leaks. These Yamaha gaskets are cut from material of the precise thickness
needed. Installation of a too thick or too thin gasket in a critical area could cause engine
damage.

1. Location of chassis (VIN) number (Figure 1)
2. Location of Engine number (Figure 2)
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CHAPTER TWO

TROUBLESHOOTING
EMERGENCY TROUBLESHOOTING
When the vehicle is difficult to start, or won't
start at all, it does not help to wear down the
battery and overheat the starter. Check for
obvious problems even before getting out your
tools. Go down the following list step-by-step.
Do each one. If the vehicle still will not start,
refer to the appropriate troubleshooting
procedures which follow in this chapter.
1. Is there fuel in the tank? On models without a
sub-fuel tank, raise the seat and open the main
fuel tank filler cap (Figure 1). On models with a
sub-fuel tank, open the sub-fuel tank filler cap
(Figure 2) and rock the bike from side to side.
Listen for fuel sloshing around.
WARNING Do not use an open flame to check
in the tank.
2. On models so equipped, is the fuel shutoff
valve in the ON position? (1989 and later).
3. Make sure the fuel reserve switch (A, Figure
3) is in the RES position. If there is any doubt
about the fuel pump operation, refer to Chapter
Seven in this section of the manual.
4. Make sure the engine kill switch (B, Figure 3)
is not stuck in the OFF position or that the wire
is not broken and shorting out.
5. Are the spark plug wires (Figure 4) on tight?
Remove the engine covers and push both on and
slightly rotate them to clean the electrical
connection between the plugs and the
connectors.
XV400 Virago Service Manual
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6. Is the choke lever (Figure 5) in the correct position? Push the lever down for a cold
engine and up for a warm engine.
IGNITION SYSTEM
All XV400 models are equipped with the
Transistor Control Ignition system. This system
consists of both a pickup unit and an igniter
unit and uses no breaker points or other moving
parts. It is non-adjustable, and if any problems
arise that you believe to be related to the
ignition system, refer to Chapter Seven for
ignition system troubleshooting procedures.

Notes:
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CHAPTER THREE

PERIODIC LUBRICATION, MAINTENANCE
AND TUNE-UP
Your XV400 can be cared for by two methods: preventive and corrective maintenance.
Because a motorcycle is subjected to tremendous heat, stress and vibration even in
normal use preventive maintenance prevents costly and unexpected corrective
maintenance. When neglected, any bike becomes unreliable and actually dangerous to
ride. When properly maintained, the Yamaha XV400 is one of the most reliable bikes
available and will give many miles and years of dependable and safe riding. By
maintaining a routine service schedule as described in this chapter, costly mechanical
problems and un- expected breakdowns can be prevented.
The procedures presented in this chapter can be easily performed by anyone with average
mechanical skills.
MAINTENANCE INTERVALS
Routine servicing is recommended by the factory. This will insure long life from your
Yamaha. If the bike is run in an area of high humidity, the lubrication services must be
done more frequently to prevent possible rust damage.
For convenient maintenance of your motorcycle, most routine service procedures are
described in this chapter. Those procedures which require more than minor disassembly
or adjustment are covered elsewhere in the appropriate chapter. The Contents section can
help you locate a particular service procedure.
ROUTINE CHECKS
The following simple checks should be carried out at each fuel stop.
Engine Oil Level
Engine oil level is checked through the inspection window located at the bottom of the
crankcase cover on the right-hand side (Figure 9).
1. Place the bike on level ground on the sidestand. Start the engine and let it reach normal
operating temperature.
2. Stop the engine and allow the oil to settle.
3. Hold the bike level in the upright position.
XV400 Virago Service Manual
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4. The oil level should be between the maximum and minimum window marks (Figure
9). If necessary, remove the oil fill cap (Figure 10) and add the recommended oil listed
(SAE 20W/40 or SAE 10W40) to raise the oil to the proper level. Do not overfill.
Engine Oil and Filter Change
The factory-recommended oil and filter change
interval is every 1000kms or every month. This
assumes that the motorcycle is operated in
moderate climates. The time interval is more
important than the mileage interval because
combustion acids, formed by gasoline and water
vapour, will contaminate the oil even if the
motorcycle is not run for several months. If a
motorcycle is operated under dusty conditions,
the oil will get dirty more quickly and should be
changed more frequently than recommended.
Use only a detergent oil with an API rating of
SE or SF. The quality rating is on the label of
the bottle (Figure 11). Try always to use the
same brand of oil. Use of oil additives is not
recommended.
To change the engine oil and filter you will need the
following:
a. Drain pan.
b. Funnel.
c. Wrench or socket to remove drain plug.
d. 3 quarts of oil.
e. Oil filter element.
NOTE Never dispose of motor oil in the trash, on the
ground, or down a storm drain.
There are a number of ways to discard the used oil
safely. The easiest way is to pour it from the drain
pan into a gallon plastic bleach, juice or milk
container for recycling or disposal. Do not discard
oil in your household trash or pour it onto the
ground.
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1. Place the motorcycle on the sidestand.
2. Start the engine and run it until it is at normal
operating temperature, then turn it off.
3. Place a drip-pan under the crank case and remove
the drain plug (Figure 12).
4. Remove the oil filler cap (Figure 10); this will speed
up the flow of oil.
5. Allow the oil to drain for at least 15-20 minutes.
6. Remove the bolts securing the filter cover (Figure
13) to the crankcase.
7. Remove the cover and the filter (Figure 14). Discard
the oil filter and clean out the cover and filter housing
with cleaning solvent. Dry parts thoroughly.
8. Inspect the O-ring in the end of the cover (Figure
15) and replace if necessary.
NOTE Prior to installing the cover, clean off the
mating surface of the crankcase—do not allow any
dirt to enter the oil system.
9. Position the new oil filter with the shoulder end
(Figure 16) going in first and install the filter.
10. Reinstall the filter cover to the crankcase and
tighten the bolts to 7.2 ft.-lb. (10 Nm).
11. Install the drain plug and gasket and tighten to 31
ft.-lb. (43 Nm).
12. Fill the crankcase with the correct weight and
quantity of oil.
13. Screw the oil filler cap on securely.
14. Start the engine and allow it to idle. Check for
leaks.
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15. Turn the engine off and allow the oil to settle. Check for correct oil level (Figure 9); adjust if
necessary.

Tire Pressure
Tire pressure should be checked and adjusted to accommodate rider and luggage weight.
A simple, accurate gauge (Figure 2) can be purchased for a few dollars and should be
carried in your motorcycle tool kit. The appropriate tire pressures are given below.
NOTE After checking and adjusting the air pressure, make sure to reinstall the air valve
cap. The cap prevents small pebbles and/or dirt from collecting in the valve stem that
could allow air leakage or result in incorrect tire pressure readings.
Correct tire pressure depends upon the load you are carrying.
Up to 198 lb (90 kg)
Front
Rear
198-Max lb (90 kg-Max kg)
Front
Rear
High-Speed Riding
Front
Rear

28 psi (2.0 kg/cm)
32 psi (2.3 kg/cm)
28 psi (2.0 kg/cm)
36 psi (2.5 kg/cm)
28 psi (2.0 kg/cm)
36 psi (2.5 kg/cm)

Notes:
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Battery
Remove the frame right-hand side cover and
check the battery electrolyte level. The level must
be between the upper and lower level marks on the
case (Figure 1).
Removal/Installation and Electrolyte Level
Check
The battery is the heart of the electrical system. It
should be checked and serviced regularly. The
majority of electrical system troubles can be
attributed to neglect of this vital component.
Remove the battery from the frame. The
electrolyte level should be maintained between the
two marks on the battery case. If the electrolyte
level is low, it's a good idea to completely remove
the battery so that it can be thoroughly cleaned,
serviced, and checked.
1. Remove the seat.
2. Disconnect the negative (-) battery cable (A, Figure
5) from the battery.
3. Disconnect the positive (+) battery cable (B, Figure
5).
WARNING Protect your eyes, skin and clothing. If
electrolyte gets into your eyes, flush your eyes
thoroughly with clean water and get prompt medical
attention.
CAUTION Be careful not to spill battery electrolyte on
painted or polished surfaces. The liquid is highly
corrosive and will dam- age the finish. If it is spilled,
wash it off immediately with soapy water and
thoroughly rinse with clean water.
4. Lift the battery out of the battery box and remove
it.
XV400 Virago Service Manual
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5. Remove the caps (Figure 6) from the battery cells and add distilled water. Never add
electrolyte (acid) to correct the level. Fill only to the upper battery level mark (Figure 7).
6. After the level has been corrected and the battery allowed to stand for a few minutes,
check the specific gravity of the electrolyte in each cell with a hydrometer (Figure 8).
Follow the manufacturer's instructions for reading the instrument. See Battery Testing in
Chapter Three in the front section of this manual.
CAUTION If distilled water has been added to a battery
in freezing or near freezing weather, add it to the
battery, dress warmly and then ride the bike for a
minimum of 30 minutes. This will help mix the water
thoroughly into the electrolyte in the battery. Distilled
water is lighter than electrolyte and will float on top of
the electrolyte if it is not mixed in properly. If the water
stays on the top, it may freeze and fracture the
batterycase, ruining the battery.
7. After the battery has been refilled, recharged or
replaced, install it by reversing these removal steps
while noting the following:
a. Position the battery in the case with the negative (-)
terminal on the right-hand side of the bike.
b. Coat the battery terminals with a thin layer of
dielectric grease to retard corrosion and de- composition
of the terminals.
c. Attach the positive (+) cable first then the negative (-)
cable.
CAUTION Make sure to reconnect the battery breather
tube (B, Figure 4) to the battery. If the tube was removed
with the battery, make sure to route it in its correct
position through the frame.
New battery installation
When replacing the old battery with a new one, be sure
to charge it completely (specific gravity, 1.260- 1.280) before installing it in the bike.
Failure to do so, or using the battery with a low electrolyte level will permanently
damage the battery.
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When purchasing a new battery, the correct
battery capacity for the XV400 is 12 volts/12 amp
hours.
NOTE Recycle your old battery. When you
replace the old battery, be sure to turn in the old
battery at that time. The lead plates and the
plastic case can be recycled Most motorcycle
dealers will accept your old battery in trade when
you purchase a new one, but if they will not, many
automotive supply stores certainly will. Never
place an old battery in your household trash since
it is illegal, in most states, to place any acid or
lead (heavy metal) contents in landfills. There is
also the danger of the battery being crushed in the
trash truck and spraying acid on the truck
operator.
Front Fork Oil Change
1. Place the bike on the sidestand.
CAUTION If the bike has been subjected to
frequent rain or moisture or if the bike has been in
storage for any period of time, moisture may have
passed by the trim cap causing rust. Any rust must
be removed prior to removing any upper fork
parts. If any rust particles drop down into the fork
assembly the fork must be removed, disassembled
and thoroughly cleaned prior to refilling with
fresh fork oil. After removing the trim cap, if rust
is present, scrape it clean, blow the rust residue
out with compressed air and apply WD-40, or
equivalent, then remove the stopper ring and
spring seat.
2. Remove the fork trim cap (A, Figure 17).
3. Loosen the top fork tube pinch bolt (B, Figure
17).
NOTE Figure 18 is shown with the fork assembly
removed for clarity.
XV400 Virago Service Manual
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4. The spring seat and spring are held in position by a stopper ring. To remove the
stopper ring, have an assistant depress the spring seat (A, Figure 18) using a suitable size
drift.
5. Remove the stopper ring (B, Figure 18) from its groove in the fork with a small
screwdriver. Discard the stopper ring as a new one must be installed.
6. When the stopper ring is removed, release tension from the spring seat and remove it.
7. Place a drip pan under the fork and remove the drain screw and washer (Figure 19).
Allow the oil to drain for at least 5 minutes.
WARNING Do not allow the fork oil to come in contact with any of the brake
components.
8. Place a shop cloth around the top of the fork tube, the handlebar and the upper fork
bridge to catch remaining fork oil while the fork spring is removed. Withdraw the fork
spring from the fork tube.
9. With both of the bike's wheels on the ground, have an assistant steady the bike. Then
push the front end down and allow it to return. Perform this procedure until all the oil is
expelled from the fork tube.
10. Install the drain screw and washer (Figure
19) and tighten securely.
11. Fill the fork tube with the correct amount
(Table 4) and weight (Table 3) of fork oil.
NOTE In order to measure the correct
amount of fluid, use a baby bottle. These
bottles have measurements in fluid ounces
(oz.) and cubic centimetres (cc) imprinted on
the side.
NOTE Figure 20 is shown with the fork
assembly removed for clarity. It is not
necessary to remove the fork assembly for this
procedure.
12. Position the fork spring with the narrow
pitch coils toward the top and install the fork
spring (Figure 20).
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13. Inspect the O-ring seal (Figure 21) on the spring seat; replace if necessary.
CAUTION Always install a new stopper ring during assembly. This is necessary in order
to hold the spring seat securely in place.
14. Install the spring seat. Have an assistant compress the spring seat and install a new
stopper ring. Make sure the stopper ring seats fully in the groove in the fork tube.
15. Install the trim cap.
16. Repeat Steps 2-15 for the opposite side.
17. Road test the bike and check for oil leaks.
Front Disc Brake
The hydraulic brake fluid in the disc brake
master cylinder should be checked every month.
The disc brake pads replacement is described in
Chapter Ten.
Disc Brake Fluid Level
The brake fluid on these models is visually
monitored by observing the fluid level in the
reservoir (Figure 22). The level is corrected by
adding fresh brake fluid.
1. The fluid level in the reservoir should be
maintained above the lower level line (Figure
22). If necessary, correct the level by adding
fresh brake fluid. Remove the cover screws and
cover (Figure 23) and lift the diaphragm out of
the housing.
WARNING Use brake fluid from a sealed
container and clearly marked DOT 3 only
(specified for disc brakes). Others may vaporize
and cause brake failure.
WARNING Do not intermix different brands as
they may not be compatible Do not intermix a
silicone based (DOT 5) brake fluid as it can
cause brake component damage leading to
brake system failure.
XV400 Virago Service Manual
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CAUTION Be careful not to spill brake fluid on painted or plated surfaces as it will
destroy the surface Wash immediately with soapy water and thoroughly rinse it off
2 Reinstall all parts and tighten the cover screws securely.
NOTE If the brake fluid was so low as to allow air in the hydraulic system, the brakes
will have to be bled Refer to Chapter Ten.
Disc Brake Pad Wear
Inspect the brake pads for excessive or uneven wear, scoring, and oil or grease on the
friction surface
If any of these conditions exist, replace the pads as described under Brake Pad
Replacement in Chapter Ten, in this section of this manual
To inspect, remove the plug (Figure 24) on top of the calliper and observe the thickness
on each pad If the pads are worn to a thickness of 0.03 in (0.8 mm) or less, they must be
replaced

Front Brake Lever Adjustment
An adjuster is provided to maintain the front brake lever free play.
1 Loosen the adjuster locknut (A, Figure 25)
and turn the adjuster (B, Figure 25) to obtain a
free play measurement of 0.08-0.20 in (2-5 mm)
Tighten the locknut securely.
NOTE Free play is the distance the lever travels
from the at-rest position to the applied position
when the master cylinder is depressed by the
lever adjuster.
2 Rotate the front wheel and check for brake drag Also operate the brake lever several
times to make sure it returns to the at-rest position immediately after release.
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Rear Brake Pedal Height Adjustment
The rear brake pedal height should be checked and adjusted every 1000kms or anytime
the brake shoes are replaced.
1. Place the motorcycle on the sidestand and check to be sure the brake pedal is in the atrest position.
2. The correct height position above the top of the foot peg is 3/4-1 1/4 in. (20-30 mm).
To adjust, proceed to Step 4.
3. Loosen the locknut (A, Figure 26) and turn
the adjusting bolt (B, Figure 26) to achieve the
correct height. Tighten the locknut securely and
adjust the free play, described in Chapter Three
in the front section of the manual, and brake
light, described in Chapter Seven in this section
of the manual.
Gearshift Pedal Adjustment
NOTE The adjuster rod front locknut has lefthand threads.
1. Loosen the front and rear locknuts (A, Figure
27) on the adjuster rod.
2. Turn the adjuster rod (B, Figure 27) in either
direction until the top of the gearshift pedal is
2.0-2.4 in. (50-60 mm) above the top surface of
the foot-peg.
3. After the correct height is achieved, check the
angle of the change pedal arms. They must be at
a 90° angle to the adjuster rod as shown in
Figure 28. Readjust if necessary to achieve this
alignment.
4. Tighten both locknuts securely.
Clutch Adjustment
The clutch cable free play should be adjusted to
obtain a free play of 3/32-1/8 in. (2-3 mm) every
1000kms.
XV400 Virago Service Manual
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1. At the hand lever, slide back the clutch lever
shield (Figure 29).
2. Loosen the locknut (A, Figure 30) and rotate
the adjuster (B, Figure 30) for free play
adjustment (Figure 31).
NOTE If sufficient free play cannot be obtained
at the hand lever, additional adjustment can be
made at the lower adjuster on the crankcase.
3. Loosen the clutch cable at the handlebar.
4. At the clutch cable lower adjuster, loosen the
locknuts (A, Figure 32) and rotate the adjuster
(B, Figure 32) until the correct amount of free
play is achieved. For fine adjustment, repeat Step
2 if necessary.
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Throttle Operation/Adjustment
The throttle grip should have 1/8 to 1/4 in. (3-5
mm) of rotational play (Figure 33). Make sure
there is free play in the cable so the carburettors
will be able to close completely when the throttle
is let off. If adjustment is necessary, loosen the
cable locknut (A, Figure 34) and turn the adjuster
(B, Figure 34) in or out to achieve the proper
play. Tighten the locknut securely.
Check the throttle cable from grip to carburettors.
Make sure it is not kinked or chafed. Replace it if
necessary. Make sure that the throttle grip rotates,
smoothly from fully closed to fully open. Check at
centre, full left and right position of steering.
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Air Cleaner Removal/Installation
A clogged air cleaner can decrease the
efficiency and life of the engine. Never run the
bike without the air cleaner installed; even
minute particles of dust can cause severe
internal engine wear.
Appropriate service intervals should be
followed with general use. However, the air
cleaner should be serviced more often if the
bike is ridden in dusty areas.
1. Place the bike on the sidestand.
2. Remove the seat.
3 Remove the right and left bolts on each side,
securing the frame top cover and remove the
cover (Figure 35).
4. Unscrew the long bolt and remove the bolt
and washer (A, Figure 36) securing the air
cleaner cover and remove it (B, Figure 36).
5. Remove the air cleaner element (A, Figure
37) and long metal tube.
6. Tap the element lightly to remove most of the
dirt and dust; then apply compressed air to the
outside surface of the element.
7. Inspect the element (Figure 38) and make
sure it is in good condition. Replace if
necessary.
8. Clean out the inside of the air box (Figure
39) with a shop rag and cleaning solvent.
Remove any foreign matter that may have
passed through a broken cleaner element.
9. When installing the air cleaner element make
sure that the rubber O-ring gasket (Figure 40) seats against the air box properly. Also
align the hole in the filter with the threaded hole in the lower mounting bracket and install
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the long metal tube (B, Figure 37).
10. Install the cover and position it so the intake
lip touches the projection on the frame (Figure
41).
11. Install the long bolt and washer and tighten
the bolt securely.
12. Install the frame top cover.
Front Suspension Check
1. Apply the front brake and pump the fork up
and down as vigorously as possible. Check for
smooth operation and check for any oil leaks.
2. Make sure the upper (A, Figure 42) and lower
(B, Figure 42) fork bridge bolts are tight.
3. Remove the trim caps and check the tightness
of the 4 Allen bolts securing the handlebar upper
holders (Figure 43) and handlebar.
4. Check that the front axle pinch bolt (A,
Figure 44) and the front axle (B, Figure 44) are
tight.
CAUTION If any of the previously mentioned
bolts and nuts are loose, refer to Chapter Eight,
in this section of the manual, for correct
procedures and torque specifications.

XV400 Virago Service Manual

27

Rear Suspension Check
1. Place the bike on the sidestand.
2. Push hard on the rear wheel sideways to check
for side play in the rear swing arm bushings or
bearings.
NOTE Figure 45 and Figure 46 are shown with
the rear wheel removed for clarity.
3 Remove the top cover (Figure 45) and check the
tightness of the upper and lower shock absorber
mounting nuts and bolts (Figure 46)
4 Check the tightness of the rear brake torque arm
bolts (A, Figure 47)
5 Make sure the rear axle nut is tight and the cotter
pin is still m place (Figure 48)
6 Make sure the rear axle pinch bolt (B, Figure
47) is tight
7 Check the tightness of the swing arm pivot bolt
(Figure 49) and that the tab on the lock-washer is
up against one flat of the bolt head
CAUTION If any of the previously mentioned nuts
or bolts are loose, refer to Chapter Nine in this
section of the manual, for correct procedures and
torque specifications
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TUNE-UP
A complete tune-up restores performance and
power that is lost due to normal wear
deterioration of engine parts. Because engine
wear occurs over a combined period of time
and mileage, the engine tune-up should be
performed at regular intervals. More frequent
tune-ups may be required if the bike is ridden
primarily in stop-and-go traffic.
Before starting a tune-up procedure, make sure
to first have all new parts on hand.
Because different systems in an engine
interact, the procedures should be done in the
following order:
a Clean or replace the air cleaner element
b Adjust valve clearances
c. Check engine compression.
d. Check or replace the sparkplugs.
e. Check the ignition timing.
f. Synchronize carburettors and set idle speed.
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Tools
To perform a tune-up on your Yamaha, you will need the following tools:
a. Sparkplug wrench.
b. Socket wrench and assorted sockets.
c. Flat feeler-gauge.
d. Compression gauge.
e. Sparkplug wire feeler-gauge and gap-tool.
f. Ignition timing light.
g. Carburettor synchronization tool to measure manifold vacuum.
Air Cleaner Element
The air cleaner element should be cleaned or replaced prior to doing other tune-up
procedures, as described in this chapter.
Valve Adjustment
Valve clearance measurement must be made with the engine cool, at room temperature.
1. Remove the seat.
2. Remove the rear bolt and front bolt on each side securing the frame top cover and remove
the cover (Figure 35).

3. Unhook the battery strap.
4. Disconnect the battery vent tube.
5. Pull the battery part way up out of the battery box to gain access to the battery cable
attachment points.
6. Disconnect the negative (-) battery cable (Figure 51) from the battery.
7. Remove the frame right-hand side cover (Figure 52).
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8. Disconnect the fuel hose from the frame clamp
(A, Figure 53) and move it out of the way.
9. Carefully pull the starter relay (B, Figure 53)
from its frame mount and move it out of the way.
Do not disconnect the cables from the relay.
10. Remove the battery as described in this
chapter.
11. From the rear cylinder, remove the following:
a. The cylinder head side cover (A, Figure 54)
from each side.
b. The spark plug (this makes it easier to turn over
the engine by hand).
c. The intake and exhaust valve adjuster covers.
12. Remove both frame side covers.
13. Remove bolts securing the left-hand side cover
and remove the cover.
14 Remove the left side cover bracket.
15. Remove bolts securing the right-hand side
cover and electrical component bracket (Figure
59) and move the bracket assembly out of the
way.
16. From the front cylinder, remove the following:
a. The cylinder head side cover (B, Figure 54)
from each side.
b. The spark plug (this makes it easier to turn over
the engine by hand).
c. The intake and exhaust valve covers (Figure
60).
17. On the left-hand crankcase cover, remove the timing hole cover (A, Figure 61) and
the crankshaft cover (B, Figure 61).
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18. Rotate the engine by turning the crankshaft clockwise. Use a socket on the bolt
(Figure 62) located on the left-hand end of the crankshaft. Continue to rotate the
crankshaft until the "T" mark on the rotor for the rear cylinder (Figure 63) is aligned
with the crankcase cover stationary pointer as viewed through the timing window in the
left-hand crankcase cover. The rear cylinder is now at top dead centre (TDC) on the
compression stroke.
19. Check that there is free play in both the intake and exhaust valve for the rear
cylinder. If not, rotate the crankshaft an additional 360° clockwise.
20. The correct clearance is as follows:
a. Exhaust: 0.005-0.007 in. (0.12-0.17 mm).
b. Intake: 0.003-0.005 in. (0.07-0.12 mm).
NOTE The exhaust valves are located next to the exhaust pipes and the intake valves are
located next to the carburettor assembly.

TDC FOR REAR CYLINDER
FIRING RANGE FOR REAR CYLINDER
TDC FOR FRONT CYLINDER

Viewed through the timing window in the left-hand crankcase cover. The rear cylinder is
now at top dead centre (TDC) on the compression stroke.
21. Insert a feeler gauge between exhaust valve rocker arm adjuster screw and valve stem
(Figure 64). The clearance is correct when there is a slight drag on the feeler gauge when
it is inserted and withdrawn. Repeat for the intake valve.
22. To correct the clearance, perform the following:
a. Loosen the valve adjuster locknut (Figure 65).
b. Turn the adjuster in or out to obtain the correct clearance.
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c. When the correct clearance is obtained, tighten the locknut securely and recheck the
clearance.
d. Repeat for the opposite valve.
23. Rotate the engine by turning the crankshaft
clockwise. Use a socket on the nut located on the
left-hand end of the crankshaft. Continue to rotate
the crankshaft until the slit in the rotor for the,
front cylinder (Figure 63) is aligned with the
crankcase cover stationary pointer as viewed
through the timing window in the left-hand
crankcase cover. The front cylinder is now at top
dead centre (TDC) on the compression stroke.
24. Repeat Steps 18-22 to adjust the front
cylinder's intake and exhaust valves.
25. Install all items removed in the reverse order
of removal. Make sure the O-ring seal (Figure
66) is in place in the valve adjuster cover.
Replace if necessary.
Correct Spark Plug Heat Range
Spark plugs are available in various heat ranges
that are hotter or colder than the spark plugs
originally installed at the factory.
Select plugs in a heat range designed for the
loads and temperature conditions under which the
engine will operate. Using incorrect heat ranges,
however, can cause piston seizure, scored
cylinder walls or damaged piston crowns.
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Ignition Timing
Timing is set on all models and is not
adjustable. The following procedure is used to
check ignition timing only.
It is only necessary to check the timing on the
rear cylinder. If it is found correct, the front
cylinder will automatically be correct.
NOTE Before starting this procedure, check all
electrical connections related to the ignition
system. Make sure all connections are tight and
free of corrosion and that all ground
connections are tight.
1. Place the bike on the sidestand.
2. Remove the timing cover (A, Figure 61) on
the left-hand crankcase cover.
3. Connect a portable tachometer following the
manufacturer's instructions.
4. Connect a timing light to the rear cylinder
following the manufacturer's instructions.
CAUTION When attaching the timing light to
the spark plug wire, do not puncture the wire or
cap with the timing light probe. This would
cause excessive wire resistance from the
separation of the wire conductor and/or highvoltage leakage to ground due to damage of the
plug wire insulation. In either case, engine
miss-firing would result
5. Start the engine and let it warm up to normal
operating temperature. Bring the engine speed
to 1,200 rpm and aim the timing light toward
the timing marks on the timing plate.
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6. The stationary pointer should align with the "
F " mark on the timing plate (Figure 67). If not,
remove the alternator cover as described in
Chapter Seven, in this section of the manual,
and check the pick-up (A, Figure 68) and stator
(B, Figure 68) assembly screws for tightness. If
these are tight, refer to Chapter Seven, in this
section of the manual, for ignition system
troubleshooting. Ignition timing cannot be
adjusted on these models.
Carburettor Synchronization
A vacuum gauge (Chapter One) must be used to synchronize the carburettors.
NOTE Prior to synchronizing the carburettors, the ignition timing must be checked and
the valve clearance properly adjusted.
1. Place the bike on the sidestand.
2. Start the engine and let it reach normal operating temperature. Then turn it off.
3. Disconnect the small vacuum plug cap from each carburettor joint (Figure 69).
4. Connect the vacuum gauge to both carburettor vacuum port joints following the
manufacturer's instructions.
5. Start the engine and allow it to idle at 1,140-1,250 rpm.
6. The carburettors are synchronized if they have the same gauge readings. If not, turn the
synchronizing screw (Figure 70) and balance the rear carburettor to the front carburettor
until the gauge readings are the same.
7. Rev the engine several times to make sure the readings remain the same.
8. Turn the engine off and disconnect the vacuum gauge from the carburettors.
9. Install the small vacuum plug cap onto each carburettor joint (Figure 69) and make
sure it is secured in place.
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Carburettor Idle Speed Adjustment
Before making this adjustment, the air cleaner must be clean, the carburettors must be
synchronized and the engine must have adequate compression. Otherwise this procedure
cannot be done properly.
1. Attach a portable tachometer following the manufacturer's instructions.
2. Start the engine and let it warm up to normal operating temperature.
3. Set the idle speed by turning the carburettor throttle stop screw (Figure 71) in to
increase or out to decrease idle speed.

Notes:
Valve clearance (cold):
Intake: 0.003-0.005 in. (0.07-0.12 mm)
Exhaust: 0.005-0.007 in. (0.12-0.17 mm)
Spark plugs: NGK BP7ES, ND W22EP-U NGK BPR7ES, ND W22EPR-U
Gap: 0.028-0.031 in. (0.7-0.8 mm)
Idle speed: 1,150-1,250 rpm
Compression pressure (cold at sea level):
2 156 psi (11 kg/cm ,1,100 kPa)
2 142 psi (10 kg/cm ,1,000 kPa)
2 171 psi (12 kg/cm ,1,200 kPa)
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CHAPTER FOUR

ENGINE
The engine is a V-twin air-cooled, 4-stroke design. The cylinders are offset (to improve
rear cylinder cooling) and set at a 75° angle; the cylinders fire on alternate crankshaft
rotations. Each cylinder is equipped with a single camshaft and 2 valves. The crankshaft
is supported by 2 main bearings in a vertically split crankcase.
Both engine and transmission share a common case and the same wet sump oil supply.
The clutch is a wet-type located inside the right crankcase cover. Refer to Chapter Five in
this section of the manual for clutch and transmission service procedures.
SERVICING ENGINE IN FRAME
The following components can be serviced while the engine is mounted in the frame (the
bike's frame is a great holding fixture for breaking loose stubborn bolts and nuts):
a. Gearshift mechanism.
b. Clutch.
c. Carburettors.
d. Starter motor and gears.
Torque Settings
Engine mounting hardware
Rear upper bolt
Front upper bolts
Rear lower through bolt
Bracket-to-front cylinder head
Camshaft bushing holder bolts
Cylinder head bolts and nuts
Side bolt
8mm nut
10mm nut
Cylinder bolt
Camshaft sprocket bolt
Camshaft chain tensioner
Mounting bolts
Centre bolt
Camshaft drive chain damper
Mounting bolts
Oil pump mounting bolts
Primary drive gear
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ft-lb

Nm

40
40
40
40
14

55
55
55
55
20

14
14
25
7.2
40

20
20
35
10
55

8.7
14

12
20

7.2
5.1

10
7
37

Locknut
Bearing housing bolt
Middle drive gear nut
Starter clutch bearing bolts
Crankcase bearing bolts
6mm
8mm
Connecting rod nuts

50
18
85
14

70
25
120
20

7.2
17
25

10
24
36

ENGINE PRINCIPLES
Figure 1 explains how the engine works. This will be helpful when troubleshooting or
repairing the engine.
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Engine Removal and Installation
1 Drain the engine oil as described in
Chapter Three in this section of the
manual.
2 Remove the front cylinder head righthand cover (Figure 2) and the rear cylinder
head left-hand cover (Figure 3)
3 Remove the bolts securing the ignition
coil cover (Figure 4) and remove the
cover
4 Disconnect the ignition primary coil wire
electrical connectors (Figure 5) Each
connector contains 2wires
1red/whiteand1gray,and1red/white and 1
orange
5 Remove the carburettor assembly as
described in Chapter Six in this section of
the manual.
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6. Remove the exhaust system as
described in Chapter Six in this section of
the manual
7 At the clutch hand-lever, slide back the
clutch lever shield (Figure 6)
8. Loosen the clutch cable locknut (A,
Figure 7) and rotate the adjuster (B,
Figure 7) to allow maximum slack in the
clutch cable.
9. At the clutch cable lower adjuster,
loosen the locknuts (A, Figure 8) and
rotate the adjuster (B, Figure 8) to allow
maximum slack in the clutch cable.
Disconnect the clutch cable from the
actuating lever.
10. Remove the starter motor as described
in Chapter Seven in this section of the
manual.
11. Remove the bolts securing the lefthand under cover (Figure 9) and remove
the cover.
12. Remove the following from the righthand side:

6
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11. Remove the bolts securing the left-hand
under cover (Figure 9) and remove the cover.
12. Remove the following from the right-hand
side:
a. Right-hand foot-peg assembly (Figure 10).
b. Remove the front (Figure 11) and rear
(Figure 12) nuts securing the rear brake pedal
and engine guard assembly (Figure 13) and
remove the assembly.
13. Remove the bolt (Figure 14) securing the
shift lever arm and slide it off the shift shaft.
14. Remove the left-hand foot peg
15. Remove the left-hand footrest bar assembly
(Figure 15).
16 Place wood block(s) and a small hydraulic
jack under the engine to support it securely.
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17 Disconnect the sidestand switch electrical
connector.
18 Remove the nuts (Figure 16) securing the
sidestand and remove the sidestand assembly.
19 Disconnect the spark plug lead (A, Figure 17)
from each spark plug
20 Move the drive shaft rubber boot (Figure 18)
back away from the engine and onto the swing
arm.
21 Remove the bolt securing the engine ground
cable and disconnect the cable.
22. Carefully pull the stator wire harness from the
frame and remove the wires from the frame Note
the path of the wire harness during removal, it
must be routed the same during installation
23 Using a crisscross pattern, loosen then remove
the Allen screws securing the left-hand crankcase
cover (Figure 19) Remove the cover and gasket.
24. Disconnect the neutral switch electrical lead
(A, Figure 20)
25 Remove the right-hand crankcase lower bolts
and remove the starter motor electrical cable and
holding straps. Remove the electrical cable
(Figure 21) from the engine.
26. Disconnect the alternator and the pulse
generator electrical connectors.
27. Disconnect the crankcase breather hose
(Figure 22) from the rear cylinder head.
28. Take a final look all over the engine to make
sure everything has been disconnected.
29. Place a stand under the swing arm or tie the
bike down to secure it in a vertical position after
the engine is removed.
XV400 Virago Service Manual

43

CAUTION The following steps require the aid of a helper to safely remove the engine
assembly from the frame.
30. Make sure the hydraulic jack is still in place and supporting the engine securely.
31. Loosen, but do not remove, all engine mounting bolts and nuts.
32. Remove the rear lower through bolt (B,
Figure 20).
33. Remove the rear upper bolt (Figure 23) on
each side.
34. Remove the front upper bolts, washers and
nuts (Figure 24) securing the front cylinder
head to the frame.
35. Remove the rear upper bolts and washers
(B, Figure 17) securing the rear cylinder head to the frame.
36. Slowly lower the engine and move it forward, then remove the engine from the frame.
Using a screwdriver, disengage the drive shaft's universal joint from the output shaft.
37. Take the engine to a workbench for further disassembly.
38. Install by reversing these removal steps, while noting the following:
a. Apply a light coat of molybdenum disulfide grease to the splines of the output shaft
and the universal joint prior to engaging these 2 parts.
b. Tighten the engine mounting bolts to 40 ft-lb (55Nm).
c. Fill the engine with the recommended type and quantity of oil as described in Chapter
Three in this section of the manual.
d. Adjust the clutch as described in Chapter Three in this section of the manual.
e. Start the engine and check for leaks.
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CYLINDER HEADS AND CAMSHAFTS
This section describes removal, inspection and
installation procedures for the cylinder head and
camshaft components. Valves and valve
components are described under a separate
heading.
Removal
NOTE This procedure is for the rear cylinder.
Removal of the front cylinder is identical, except
for differences noted in Step 29
1. Remove the engine from the frame as
described in this chapter.
2. Remove the exhaust valve adjuster cover
(Figure 25).
3. Remove the bolts (Figure 26) securing the
rear cylinder side cover and remove the cover.
4. Remove the intake valve adjuster cover.
CAUTION The next steps will position the rear
cylinder at top dead centre (TDC) on the
compression stroke. This is necessary to avoid
damage to the camshaft and related part.
5. Using the bolt (Figure 27) on the left-hand
end of the crankshaft, turn the crankshaft
clockwise until the index mark on the camshaft
sprocket aligns with the fixed pointer on the
cylinder head (A, Figure 28).
6. Also check that the "T" timing mark on the
edge of the alternator rotor is aligned with the
centreline of the rear cylinder (pointing straight
up toward the timing mark on the camshaft). If
the "T" mark is not properly aligned, rotate the
crankshaft an additional 360° rotation until
alignment is correct.
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NOTE A cylinder at TDC of its compression
stroke will have free play in both of its rocker
arms, indicating that both the intake and exhaust
valves are closed.
7. The rear cylinder piston must be at top dead
centre (TDC) on the compression stroke.
8. With the crankshaft timing mark on the "T,"
move both rocker arms to make sure they are
loose and have free play. If both rocker arms are
not loose; rotate the engine an additional 360°
until both rocker arms have free play.
9. Remove the camshaft chain tensioner centre
bolt (Figure 29) and spring (Figure 30). Remove
the bolts securing the camshaft chain tensioner
lifter (Figure 31) and remove the tensioner lifter
and gasket. ' *
10. Remove both spark plugs. This will make it
easier to rotate the engine.
11. Place a wrench on the bolt (Figure 27) on the
left-hand end of the crankshaft to prevent it from
turning, then loosen the camshaft sprocket
mounting bolt (B, Figure 28).
12. Remove the bolt and the oil baffle plate (C,
Figure 28) from the sprocket.
NOTE If the crankcase is not going to be disassembled take note of this possible problem.
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There is a small locating pin (A, Figure 32) that
correctly positions the camshaft sprocket to the
camshaft. When removing the camshaft sprocket
be careful the pin does not work loose as it will
fall into the crankcase. If the pin does fall, the
crankcase must be split to retrieve the pin.
13. Carefully slide the camshaft sprocket off the
camshaft shoulder and remove the sprocket (B,
Figure 32) from the drive chain.
14. Remove the locating pin (Figure 33) from
the end of the camshaft.
15. Tie a piece of wire to the camshaft chain and
tie it to an external portion of the engine to
prevent the camshaft chain from falling down
into the crankcase.
CAUTION If the crankshaft must be rotated
with the camshaft removed, pull up on the
camshaft chain and keep it taut, make certain
that the camshaft chain is properly meshed onto
the crankshaft timing sprocket then rotate the
crankshaft. If this step is not followed, the chain
may become kinked and cause damage to the
crankcases, the camshaft chain and the timing
sprocket on the crankshaft.
16. Remove the left-hand bolts (Figure 34)
securing the cylinder head.
17. Using a crisscross pattern, loosen then
remove the nuts and washers securing the
engine hanger plates and the cylinder head
(Figure 35). Don't forget the one nut and washer
(Figure 36) in the recess on the spark plug side
of the cylinder head.
18. Remove the engine hanger plates.
19. Loosen the cylinder head by tapping around
the perimeter with a rubber or soft faced mallet.
If necessary, gently pry the head loose with a
XV400 Virago Service Manual

47

broad- tipped screwdriver.
CAUTION Remember the cooling fins are
fragile and may be damaged if tapped or pried
on too hard. Never use a metal hammer.
20. Untie the wire securing the camshaft chain
to the exterior of the engine and hold onto the
end of the wire.
21 Lift the cylinder head straight up and off
the crankcase studs Guide the cam chain
through the opening in the cylinder head and
retie the wire to the exterior of the engine This
will prevent the drive chain from falling down
into the crankcase.
22 Remove the cylinder head gasket and
discard it Don't lose the locating dowels.
23 Remove the camshaft chain slipper on the
exhaust side (Figure 37)
24 Place a clean shop cloth into the cam chain
opening in the cylinder to prevent the entry of
foreign matter.
25 Unstake the locking tabs (Figure 38) on the
camshaft bushing lock-washer.
NOTE The camshaft bushing bolts are of two
different lengths The long bolt (A, Figure 39) is
used on the exhaust side and short bolt (B,
Figure 39) is used on the intake side The bolts
must be installed in this location during
installation
26 Remove the bolts (A, Figure 40) securing
the bushing lock-washer (B, Figure 40) and
remove the lock-washer
27 Screw a 10 mm bolt (A, Figure 41) into the
end of the camshaft and withdraw the camshaft
and camshaft bushing (B, Figure 41)
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28 If necessary, remove the self-locking nuts (Figure 42) securing the rear exhaust joint
to the cylinder head Remove the exhaust joint and discard the nuts as they cannot be
reused
29 Repeat Steps 2-27 for the front cylinder head, noting the following that are unique to
the front cylinder:
a. Remove the bolt (Figure 43) on each side
securing the ignition coil assembly to the front
cylinder head and remove the coil assembly.
b. Remove the nuts (A, Figure 44) and the nuts
and washers (B, Figure 44) securing the front
engine hanger plate to the cylinder head and
remove the hanger plate. Note the location of
the washers as they must be reinstalled on the
same crankcase studs during installation.
c. While observing Step 5, rotate the crankshaft
until the slit in the alternator rotor is aligned
with the crankcase cover stationary pointer. See
Figure 63 m Chapter Three. The alternator
rotor "T" mark is for the rear cylinder.
d. Remove the special long nuts (A, Figure 45)
and washers securing the cylinder head and the
cylinder head cover mounting bracket (B,
Figure 45). Remove the mounting bracket.
e. The front cylinder camshaft sprocket is not
equipped with an oil baffle plate like the one
used on the rear cylinder.
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Camshaft Inspection
1. Check the camshaft bearing journals (A,
Figure 46) for wear or scoring.
2. Using a Micrometer, measure the sprocket
end of the bearing journal (Figure 47) and the
opposite journal (Figure 48). Compare to
dimensions listed in Table 1. If any dimension
is worn to the service limit dimension or less
the camshaft must be replaced.
3. Check the camshaft lobes (B, Figure 46) for
wear or scoring. The lobes should show no
signs of wear or scoring and the edges should
be square. Slight damage may be removed with
a silicone carbide oilstone. Use No. 100-120
grit stone initially, then polish with a No. 280320 grit stone.
4. Even though the lobe surface appears to be
satisfactory, with no visible signs of wear, each
camshaft lobe must be measured as shown in
Figure 49. Compare to dimensions listed in
Table 1. If either dimension is worn to the
service limit dimension or less the camshaft
must be replaced.
5. Also measure the cam lobe width (Figure
50) with a Micrometer. Compare to dimensions
listed in Table 1. If either dimension is worn to
the service limit dimension or less the camshaft
must be replaced.
6. Measure the cam bearing surface inside
diameter in the cylinder head (Figure 51) and
camshaft bushing (Figure 52). The bearing
surfaces should not be scored or excessively
worn. Compare to dimensions listed in Table 1.
If either dimension is worn to the service limit
dimension or less either the cylinder head or the
bushing must be replaced.
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7. Inspect the camshaft sprocket (Figure 53) for
wear; replace if necessary.
Cylinder Head Inspection
1. Remove all traces of gasket material from the
cylinder head and cylinder mating surfaces. Do
not scratch the gasket surface.
2. Without removing the valves, remove all
carbon deposits from the combustion chamber
(Figure 54) and valve ports with a wire brush. A
blunt screw- driver or chisel may be used if care
is taken not to damage the head, valves and
spark plug threads.
3. Examine the spark plug threads (A, Figure
55) in the cylinder head for damage. If damage
is minor or if the threads are dirty or clogged
with carbon, use a spark plug thread tap (Figure
56) to clean the threads following the
manufacturer's instructions. If thread damage is
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severe, refer further service to a dealer or
competent machine shop.
4. After the carbon is removed from the
combustion chamber and the valve ports (B,
Figure 55) and the spark plug thread hole is
repaired, clean the entire head in cleaning
solvent. Blow dry with compressed air.
5. Clean away all carbon from the piston crown.
Do not remove the carbon ridge at the top of the
piston.
6. Check for cracks in the combustion chamber
and exhaust ports. A cracked head must be
replaced.
7. Inspect the camshaft bushing seating area (B,
Figure 41) in the cylinder head for damage, wear
or burrs. Clean up if damage is minimal; replace
cylinder head if necessary.
8. After the head has been thoroughly cleaned,
place a straightedge across the cylinder
head/cylinder gasket surface (Figure 57) at
several points. Measure the warp by inserting a
flat feeler gauge between the straightedge and
the cylinder head at each location. Maximum
allowable warping is 0.010 in. (0.25 mm). If
warping exceeds this limit, the cylinder head
must be replaced.
9. Inspect the valve and valve guides as
described in this chapter,
10. Inspect the exhaust side camshaft chain guide
(Figure 58) for excessive wear or separation.
Replace if necessary.
11. Inspect the camshaft chain tensioner
assembly (Figure 59) for wear or damage. If any
part is damaged, replace the assembly.
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Installation
NOTE This procedure is for the rear cylinder. Installation of the front cylinder is
identical, except for differences noted in Step 27. If both cylinder heads have been
removed; install the rear cylinder assembly first, then the front cylinder.
1. Lubricate the camshaft bearing journals and
bearing surfaces in the cylinder head and
camshaft bushing with molybdenum disulfide
grease (Penrite Molygrease) or assembly oil.
NOTE If both cylinder heads have been
disassembled, be sure to install the correct
camshaft into the correct cylinder head. The
front camshaft is marked with a "2" (Figure 60)
and the rear camshaft is marked with a "I."
2. Position the camshaft with the locating dowel
hole facing up toward the timing mark in the
cylinder head. Install the camshaft and camshaft
bushing (B, Figure 41) into the cylinder head.
After installation, check this basic alignment
(Figure 61) and realign if necessary.
NOTE The bolts have different lengths. The
long bolt (A, Figure 39) is used on the exhaust
side and short bolt (B, Figure 39) is used on the
intake side. The bolts must be installed in this
location during installation.
3. Install a new lock-washer (B, Figure 40) and
the bolts (A, Figure 40) in their correct location.
Tighten the bolts to the correct torque
specifications.
4. Stake the locking tabs (Figure 38) onto the
flat of each bolt.
5. Remove the shop cloth from the cam chain
opening in the cylinder.
6. Install the large dowel pin (Figure 62) and Oring seal (Figure 63).
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7. Position the camshaft chain slipper on
the exhaust side with the "UP" mark and
arrow (Figure 64) facing up and install
the slipper (Figure 37). Make sure it is
correctly seated in the locator at the lower
end.
8. If removed, install the 2 small locating
dowels (A, Figure 65) and a new cylinder
head gasket (B, Figure 65).
9. Install the cylinder head onto the
crankcase studs. With your fingers,
carefully insert the cam chain into the
cam chain cavity on the side of the
cylinder head while pushing the cylinder
head down into position (Figure 66).
10. Make sure the upper portion of the
exhaust side chain slipper is indexed into
the cavity in the cylinder head (Figure
67).
11. Tie the wire attached to the cam chain
to the exterior of the engine.
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NOTE If both cylinder heads have been disassembled, be sure to install the correct
cylinder head nuts. The front cylinder head uses the larger or longer special nuts (Figure
68) while the rear cylinder uses the normal type of nuts.
12. Install the engine hanger plates (A, Figure 69) onto the crankcase studs and install
the washers and nuts (B, Figure 69). Don't forget to install the one nut and washer
(Figure 70) in the recess on the spark plug side of the cylinder head.
13. Using a crisscross pattern, tighten the nuts securing the engine hanger plates and the
cylinder head (Figure 71). Tighten the bolts to the torque specifications below.
14. Install the left-hand bolts (Figure 34) securing the cylinder head. Tighten the bolts to
the torque specifications below.
Cylinder head bolts and nuts:
Side bolt
8mm nut
10mm nut

14ft-lb (20Nm)
14ft-lb (20Nm)
25ft-lb (35Nm)

15. Make sure the timing mark on the alternator rotor is still aligned correctly to ensure
proper valve timing. Perform the following:
a. Temporarily install the left-hand crankcase cover and hold it in place with several
screws.
b. Remove the timing hole cover and the crankshaft cover.
c. Observe that the "T" timing mark on the edge of the alternator rotor is aligned with the
fixed pointer on the crankcase (Figure 72). If alignment is incorrect, use the bolt (Figure
73) on the left-hand end of the crankshaft and turn the crankshaft clockwise until the "T"
timing mark on the edge of the alternator rotor is aligned with the fixed pointer on the
crankcase (Figure 72).
16. Install the locating pin (Figure 33) into the end of the camshaft and push it in as far
as it will go.
17. Pull the drive chain off the camshaft shoulder.

XV400 Virago Service Manual

55

NOTE: The locating pin may want to partially
back out of the blind hole in the camshaft due
to residual cleaning solvent or engine oil
remaining in this receptacle. Spray the blind
hole in the camshaft with an aerosol electrical
contact cleaner, then use compressed air to
blow out this blind hole. This will allow the pin
to go in the desired amount although it may
still stick out farther than necessary at first.

18. Position the camshaft sprocket with the
timing mark facing out and straight up for
alignment with the fixed pointer on the top
inside surface of the cylinder head.
19. Correctly mesh the sprocket with the drive
chain so the index mark on the camshaft
sprocket aligns with the fixed pointer on the
cylinder head (Figure 74) and install the
sprocket (B, Figure 32) onto the camshaft
shoulder while aligning the locating dowel with
the sprocket notch (A, Figure 32).
CAUTION Damage could result from
improper camshaft and camshaft chain
alignment.
20. Insert your finger into the camshaft drive
chain tensioner hole in the cylinder and press
on the drive chain damper. This will take up
the slack in the drive chain; make sure the
sprocket timing mark is still aligned. If
alignment is incorrect, adjust it in either
direction, until correct alignment is obtained.
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21. On the rear cylinder only, install the oil
baffle plate (C, Figure 28) and bolt (B, Figure
28) securing the sprocket.
22. Place a wrench on the bolt (Figure 73) on
the left-hand end of the crankshaft to prevent it
from turning, then tighten the camshaft
sprocket mounting bolt to the torque
specifications in Table 2.
23. Push the tensioner lifter (Figure 75) all the
way into the tensioner body, then install the
tensioner lifter, new gasket and the bolts
(Figure 31) into the cylinder. Tighten the bolts
to torque specifications.
24. Install the spring (Figure 30) and the
centre bolt (Figure 29). Tighten the centre bolt
to torque specifications.
25. Inspect the large O-ring seal (Figure 76)
on the side cover and install the side cover and
bolts (Figure 26). Tighten the bolts securely.
26. Install the engine into the frame as
described in this chapter.
27. Repeat Steps 2-26 for the front cylinder
head, noting the following that are unique to
the front cylinder head:
a. The front cylinder camshaft sprocket is not equipped with an oil baffle plate like the
one used on the rear cylinder.
b. In Step 15c, the slit in the alternator rotor should align with the crankcase cover
stationary pointer.
c. Install the front hanger plate and install the nuts (A, Figure 44) and the nuts and
washers (B, Figure 44) securing the front engine hanger plate to the cylinder head and
tighten the nuts to the torque specifications.
d. Install the ignition coil assembly and the bolt (Figure 43) on each side. Tighten the
bolts securely.
28. Adjust the valves as described in Chapter Three in this section of the manual.
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VALVE ASSEMBLY
VALVES AND VALVE COMPONENTS

NOTE The valve spring seat and valve stem seal will stay in the cylinder
head (Figure 80).
1. Keepers
2. Spring seat
3. Inner spring
4. Outer spring
5. Oil seal
6. Valve spring seat
7. Valve

Removal
Refer to Figure 77 for this procedure. 1. Remove the cylinder head as described in this
chapter.
CAUTION To avoid loss of spring tension, do not compress the springs any more than
necessary to remove the keepers.
2. Compress the valve springs with a valve
compressor tool (Figure 78). Remove the valve
keepers and release the compression. Remove
the valve compressor tool.
3. Remove the valve spring retainer and valve
springs (Figure 79).
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4. Prior to removing the valve, remove any
burrs from the valve stem (Figure 81).
Otherwise the valve guide will be
damaged.
5. Mark all parts as they are disassembled
so that they will be installed in their same
locations.
Inspection
1. Clean valves with a wire brush and
solvent.
NOTE The valve contact surface cannot be
ground as it has a special coating. If
defective, the valve(s) must be replaced.
2. Inspect the contact surface of each valve
for burning or pitting (Figure 82).
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Unevenness of the contact surface is an indication that the valve is not serviceable.
3. Measure the valve stem for wear. Compare with specifications.
4. Remove all carbon and varnish from the valve guide with a stiff spiral wire brush.
Measure each valve guide at top, middle and bottom with a small hole gauge. Compare
with specifications.
5. Subtract the measurements taken in Step 3 from the measurement taken in Step 4. The
difference is the valve-to-valve stem clearance. Replace any guide or valve that is not
within tolerance. Valve guide replacement is discussed in this chapter.
Stem-to-guide clearance:
Intake
Intake Wear Limit
Exhaust
Exhaust Wear Limit

0.0004-0.0015In (0.010-0.37mm)
0.0031In (0.08mm)
0.0010-0.0020In (0.025-0.052mm)
0.0039In (0.10mm)

6. Insert each valve in its guide. Hold the valve just slightly off its seat and rock it
sideways in 2 directions. If it rocks more than slightly, the guide is probably worn and
should be replaced. If a dial indicator is available, a more accurate measurement can be
made as shown in Figure 83. Replace any guides that exceed the valve stem-to-guide
clearance. If the guides must be replaced, take the cylinder head to a dealer or machine
shop.
7. Measure each valve spring free length with a Vernier calliper (Figure 84). All should
be within the length specified with no signs of bends or distortion. Replace all defective
springs in pairs (inner and outer).
8. Measure the tilt of all springs as shown in Figure 85. Compare with specifications.
9. Inspect each set of valve springs (Figure 79) for wear, distortion or damage. Replace
as a set if necessary.
10 Check the valve spring retainer and valve keepers. If they are in good condition they
may be reused, replace as necessary
11 Inspect valve seats (B, Figure 55) If worn or burned, they must be reconditioned This
should be performed by your dealer or a qualified machine shop Seats and valves in nearperfect condition can be reconditioned by lapping with a fine carborundum paste
Lapping, however, is always inferior to precision grinding
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Installation
1 Coat the valve stems with moly-sulfide grease
To avoid damage to the valve stem seal, turn the
valve slowly while inserting the valve into the
cylinder head
2 Install the valve springs with their closer
wound coils facing the cylinder head First install
the inner spring (Figure 86) and then the outer
spring (Figure 87)
3 Install the valve spring retainer (Figure 88).
CAUTION To avoid loss of spring tension, do
not compress the springs any more than
necessary to install the keepers
4. Compress the valve springs with a compressor
tool (Figure 78) and install the valve keepers
5 After the keepers have been installed and the
compressor tool removed, gently tap the end of
the valve stem (Figure 89) with a soft
aluminium or brass drift and hammer This will
ensure that the keepers are properly seated

Valve Guide Replacement
When valve guides are worn so that there is
excessive valve stem-to-guide clearance or valve
tip- ping, the guides must be replaced. This job
should only be done by a dealer as special tools
are required as well as considerable expertise. If the valve guide is replaced; also replace
the respective valve.
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Valve Seat Reconditioning
Special valve cutter tools and considerable expertise are required to properly recondition
the valve seats in the cylinder head. You can save considerable money by removing the
cylinder head(s) and taking just the cylinder head(s) to a dealer or machine shop and have
the valve seats ground.
Valve Lapping
Valve lapping is a simple operation which can restore the valve seal without machining if
the amount of wear or distortion is not too great.
1. Coat the valve seating area in the head with a lapping compound such as Carborundum
or Clover Brand.
2. Insert the valve into the cylinder head.
3. Wet the suction cup of the lapping stick and stick it onto the head of the valve. Lap the
valve to the seat by rotating the lapping stick in both directions. Every 5 to 10 seconds,
rotate the valve 180° in the valve seat; continue lapping until the contact surfaces of the
valve and the valve seat are a uniform grey. Stop as soon as they are, to avoid removing
too much material.
4. Thoroughly clean the cylinder head and all valve components in solvent or detergent
and hot water to remove all grinding compound. Any compound left on the valves or the
cylinder head will end up in the engine and will cause damage.
5. After the lapping has been completed and the valve assemblies have been reinstalled
into the head, the valve seal should be tested. Check the seal of each valve by pouring
solvent into each of the intake and exhaust ports. The solvent should not flow past the
valve seat and the valve head. Perform on all sets of valves. If fluid leaks past any of the
seats, disassemble that valve assembly and repeat the lapping procedure until there is no
leakage.
6. If the cylinder head and valve components were cleaned in detergent and hot water,
apply a light coat of engine oil to all bare metal surfaces to prevent any rust formations.
ROCKER ARM ASSEMBLIES
The rocker arms and rocker arm shafts are identical (same Yamaha part No.) but they will
develop different wear patterns during use. It is recommended that all parts be marked
during removal so that they can be assembled in their original position.
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Removal and Installation.
1. Remove the cylinder head(s) as described in
this chapter.
2. Remove the rocker arm shaft bolts and
washers (Figure 90).
3. Install one of the 10 mm crankcase bolts into
the end of the rocker arm shaft (Figure 91).
4. Hold onto the rocker arm and withdraw the
rocker arm shaft with the bolt (Figure 92).
5. Wash all parts in cleaning solvent.
6. Inspect the rocker arm pad where it rides on
the camshaft lobe and where the adjuster rides
on the valve stem (Figure 93). If the pad is
scratched or unevenly worn, inspect the
camshaft lobe for scoring, chipping or flat spots.
Replace the rocker arm if defective.
7. Measure the inside diameter of the rocker arm
bore (A, Figure 94) with an inside micrometer
and check against the dimension listed. Replace if worn to the service limit or greater.
8. Inspect the rocker arm shaft for signs of wear
or scoring. Measure the shaft outside diameter
(B, Figure 94) with a micrometer and check
against the dimension listed. Replace if worn.
9. Inspect the rocker arm shaft bolt sealing washer (A, Figure 95) for damage and replace
if necessary.
10. Make sure the rocker arm shaft bolt oil hole (B, Figure 95) is clear, clean with a
piece of wire and compressed air. This hole must be free and clear for proper upper end
lubrication.
11. Coat the rocker arm shaft and rocker arm bore with assembly oil or fresh engine oil.
12. Correctly position the rocker arm (Figure 96) in the cylinder head and install the
rocker arm shaft.
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13. Push the rocker arm shaft all the way
through the rocker arm until it bottoms out in
the cylinder head.
14. Install a sealing washer (Figure 97) on the
rocker
arm shaft bolt and install the bolt.
15. Repeat Steps 3-14 for the other rocker arm
assembly.
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CYLINDER
Removal
1. Remove the cylinder head as described in
this chapter.
2. Remove the bolt (Figure 98) on the camshaft
chain side of the cylinder.
3. Loosen the cylinder by tapping around the
perimeter with a rubber or plastic mallet. If
necessary, gently pry the cylinder loose with a
broad-tipped screwdriver.
4. Pull the cylinder straight up and off of the
crank- case studs. Work the cam chain wire
through the opening in the cylinder and retie the
wire to the crankcase so the chain will not fall
into the crank- case.
5. Remove the cylinder base gasket and discard
it. Remove the small dowel pins from the
crankcase studs and the one large dowel pin and
O-ring seal.
6. Stuff clean shop cloths into the crankcase
opening to prevent objects from falling into the
crankcase.
7. Repeat Steps 2-6 for the other cylinder.
Inspection
1. Soak with solvent any old cylinder head
gasket material on the cylinder. Use a broadtipped dull chisel and gently scrape off all
gasket residue. Do not gouge the sealing
surface as oil and air leaks will result.
2. Measure the cylinder bore with a cylinder
gauge (Figure 99) or inside micrometer at the
points shown in Figure 100.
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3. Measure in 2 axes—in line with the piston pin and at 90° to the pin. If the taper or outof-round is 0.004 in. (0.10 mm) or greater, the cylinder must be re- bored to the next
oversize and a new piston and rings installed.
Rebore both cylinders even if only one is worn.
NOTE The new piston should be obtained before the cylinder is rebored so that the piston
can be measured; slight manufacturing
tolerances must be taken into account to
determine the actual size and working
clearance. Piston-to-cylinder wear limit is listed
in Table 1.
4. Check the cylinder wall (Figure 101) for
scratches; if evident, the cylinder should be
rebored.
NOTE The maximum wear limit on the cylinder
is listed in Table 1. If the cylinder is worn to this
limit, it must be replaced. Never rebore a
cylinder if the finished rebore diameter will be
this dimension or greater.
5. Check the cylinder base O-ring (Figure 102).
Replace if worn or damaged.
Installation
1. Check that the top surface of the crankcase
and the bottom surface of the cylinder are clean
prior to installing a new base gasket.
2. Install a new cylinder base 'gasket (A, Figure
103).
3. Install the 2 small dowel pins (B, Figure 103)
and the large dowel pin and O-ring seal (C,
Figure 103).
4. Make sure the end gaps of the piston rings are
not lined up with each other—they must be
staggered. Lubricate the piston rings and the
inside of the cylinder bore with assembly oil or
fresh engine oil.
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5. Carefully install the cylinder and slide it down
onto the crankcase studs. Guide the camshaft
chain and camshaft tensioner assembly into the
camshaft chain slot in the cylinder.
6. Carefully feed the cam chain and wire up
through the opening in the cylinder and tie it to
the engine.
7. Install the cylinder and slide it down onto the
crankcase studs. Guide the camshaft chain and
cam- shaft tensioner assembly into the camshaft
chain slot in the cylinder.
8. Carefully feed the camshaft chain wire up
through the opening in the cylinder and tie the
wire to the exterior of the engine.
9. Start the cylinder down over the piston.
Compress each piston ring with your fingers as it
enters the cylinder (Figure 104).
10. Slide the cylinder down until it bottoms out
on the crankcase (Figure 105).
11. Repeat Steps 1-10 for the other cylinder.
12. Install the cylinder head as described in this
chapter.
PISTONS AND PISTON RINGS
Piston Removal/Installation
1. Remove the cylinder head(s) and cylinder(s)
as described in this chapter.
2. Stuff clean shop cloths into the crankcase
opening to prevent objects from falling into the
crankcase.
3. Lightly mark the top of the pistons with an
"F" (front) or "R" (rear) so they will be installed
into the correct cylinder, and remove the piston
rings as described in this chapter.
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4. Before removing the piston, hold the rod tightly and rock the piston as shown in
Figure 106. Any rocking motion (do not confuse with the normal sliding motion)
indicates wear on the piston pin, piston pin bore or connecting rod small-end bore (more
likely a combination of these). Mark the piston and pin so that they will be reassembled
into the same set.
5. Remove the clips from each side of the piston pin bore (A, Figure 107) with a small
screwdriver or scribe. Hold your thumb over one edge of the clip when removing it to
prevent the clip from springing out.
6. Use a proper size wooden dowel or socket
extension and push out the piston pin.
CAUTION Be careful when removing the pin to
avoid damaging the connecting rod. If it is
necessary to gently tap the pin to remove it, be
sure that the piston is properly supported so that
lateral shock is not transmitted to the lower
connecting rod bearing.
7. If the piston pin is difficult to remove, heat the
piston and pin with a butane torch. The pin will
probably push right out. Heat the piston to only
about 140° F (60° C), i.e., until it is too warm to
touch, but not excessively hot. If the pin is still
difficult to push out, use a homemade tool as
shown in Figure 108.
8. Lift the piston off the connecting rod and
inspect it as described in this chapter.
9. If the piston is going to be left off for some
time, place a piece of foam insulation tube over
the end of the rod to protect it.
10. Apply molybdenum disulfide grease to the
inside surface of the connecting rod.
11. Oil the piston pin with assembly oil or fresh
engine oil and install it in the piston until its end
extends slightly beyond the inside of the boss
(Figure 109).
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12. Place the piston over the connecting rod with the "EX" mark (Figure 110) on the
front piston crown directed toward the front of the engine and the "EX" on the rear piston
should face toward the rear of the engine.
13. Line up the piston pin with the hole in the connecting rod. Push the piston pin through
the connecting rod and into the other side of the piston until it is even with the piston pin
clip grooves.
CAUTION If it is necessary to tap the piston pin into the connecting rod, do so gently
with a block of wood or a soft-faced hammer. Make sure you support the piston to
prevent the lateral shock from being transmitted to the connecting rod bearing.
NOTE In the next step, install the clips with the gap away from the cut-out in the piston
(B, Figure 107).
14. Install new piston pin clips in both ends of the pin boss. Make sure they are seated in
the grooves in the piston.
15. Check the installation by rocking the piston back and forth around the pin axis and
from side to side along the axis. It should rotate freely back and forth but not from side to
side.
16. Install the piston rings as described in this chap- ter.
17. Repeat Steps 1-16 for the other piston.
Piston Inspection
1. Carefully clean the carbon from the piston
crown (Figure 111) with a chemical remover or
with a soft scraper. Do not remove or damage the
carbon ridge around the circumference of the
piston above the top ring. If the piston, rings and
cylinder are found to be dimensionally correct
and can be reused, removal of the carbon ring
from the top of the piston or the carbon ridge
from the top of the cylinder will pro- mote
excessive oil consumption.
CAUTION Do not wire brush the piston skirts.
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2. Examine each ring groove for burrs, dented
edges and wide wear. Pay particular attention to
the top compression ring groove as it usually
wears more than the other grooves.
3. If damage or wear indicates piston
replacement, select a new piston as described
under Piston Clearance Measurement in this
chapter.
4. Oil the piston pin and install it in the
connecting rod. Slowly rotate the piston pin and
check for radial and axial play (Figure 112). If
any play exists, the piston pin should be
replaced, providing the rod bore is in good
condition.
5. Measure the inside diameter of the piston pin
bore with a snap gauge (Figure 113) and
measure the outside diameter of the piston pin
with a micrometer (Figure 114). Replace the
piston and piston pin as a set if either or both
are worn.
6. Check the oil control holes (Figure 115) in
the piston for carbon or oil sludge build-up.
Clean the holes with a small diameter drill bit
and blow out with compressed air.
7. Check the piston skirt for galling and
abrasion which may have been caused by piston
seizure. If light galling is present, smooth the
affected area with No. 400 emery paper and oil
or a fine oilstone. However, if galling is severe
or if the piston is deeply scored, replace it.
8. If damage or wear indicate piston
replacement, select anew piston as described
under Piston Clearance Measurement in this
chapter.
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Piston Clearance Measurement
1. Make sure the piston and cylinder walls are
clean and dry.
2. Measure the inside diameter of the cylinder
bore at a point 1/2 in. (13 mm) from the upper
edge with a bore gauge.
3. Measure the outside diameter of the piston
across the skirt (Figure 116) at right angles to
the piston pin. Measure at a distance 0.40 in.
(10 mm) up from the bottom of the piston skirt.
4. Subtract the dimension of the piston from the
cylinder dimension and compare the
dimensions. If clearance is excessive, the
piston should be replaced and the cylinder
should be re-bored to the next oversize.
Purchase the new pistons first; measure its
diameter and add the specified clearance to
determine the proper cylinder bore diameter.
Piston Ring Removal/Installation
WARNING The edges of all piston rings are
very sharp.
1. Measure the side clearance of each ring in its
groove with a flat feeler gauge (Figure 117). If
the clearance is greater than specified, the rings
must be replaced. If the clearance is still
excessive with the new rings, the piston must
also be replaced.
2. Remove the old rings with a ring expander
tool or by spreading the ends with your thumbs
just enough to slide the ring up over the piston
(Figure 118). Repeat for the remaining rings.
3. Carefully remove all carbon buildup from
the ring grooves with a broken piston ring
(Figure 119).
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4. Inspect the grooves carefully for burrs, nicks or broken and cracked lands. Recondition
or replace the piston if necessary.
5. Check the end gap of each ring. To check the
ring, insert the ring, one at a time, into the
bottom of the cylinder bore and push it in about
5/8 in. (16 mm) with the crown of the piston to
ensure that the ring is square in the cylinder
bore. Measure the gap with a flat feeler gauge
(Figure 120). If the gap is greater than specified,
the rings should be replaced. When in- stalling
new rings, measure their end gap in the same
manner as for old ones. If the gap is less than
specified, carefully file the ends with a fine-cut
file until the gap is correct.
NOTE The oil control ring expander spacer is
unmeasurable. If the oil control ring rails show
wear, all 3 parts of the oil control ring should be
replaced as a set.
6. Roll each ring around its piston groove as
shown in Figure 121 to check for binding. Minor
binding may be cleaned up with a fine-cut file.
NOTE Install the compression rings with their
markings facing up.
7. Install the piston rings—first, the bottom, then
the middle, then the top ring—by carefully
spreading the ends with your thumbs and
slipping the rings over the top of the piston.
Remember that the piston rings must be installed
with the manufacturer's marks on them toward
the top of the piston or there is the possibility of
oil pumping past the rings.
8. Make sure the rings are seated completely in
their grooves all the way around the piston and
that the ends are distributed around the piston as
shown in Figure 122. The important thing is that
the ring gaps are not aligned with each other
when installed to prevent compression pressure
from escaping.
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9. If installing oversize compression rings,
check the number to make sure the correct
rings are being installed. The ring numbers
should be the same as the piston oversize
number.
10. If new rings were installed, measure the
side clearance of each ring in its groove with a
flat feeler gauge (Figure 117) and compare to
correct factory dimensions.
OIL PUMP Removal/Installation
The oil pump can be removed with the engine
mounted in the frame; this procedure is shown
with the engine removed for clarity.
1. Remove the clutch assembly as described in
Chapter Five in this section of the manual.
2. Remove the bolts (Figure 123) securing the
oil pump to the crankcase and remove the oil
pump assembly.
3. Remove the small O-ring (A, Figure 124)
and the large locating dowel and O-ring (B,
Figure 124) from the crankcase.
4. Install by reversing these removal steps
while noting the following:
a. Install new O-ring seals.
b. Install the oil pump mounting bolts and
tighten to the torque specification.
Disassembly/Inspection/Assembly
There are no replacement parts for the oil pump
except for the driven gear. If any part(s) is
faulty or out of specification, replace the oil
pump assembly.

XV400 Virago Service Manual

73

1. Remove the screw and plate (Figure 125) securing the oil relief valve in place.
2. Remove the spring (Figure 126) and plunger from the oil pump assembly.
3. Remove the Phillips head screw (Figure 127)
securing the pump cover to the body and remove
the cover.
4. Remove the inner and outer rotors and the
rotor shaft and dowel pin.
5. Clean all parts in solvent and thoroughly dry.
6. Inspect both rotors (Figure 128) for wear and
abrasions. If worn or damaged, replace the oil pump assembly.
7. Inspect the oil pump body and cover for cracks (Figure 129). If worn or damaged,
replace the oil pump assembly.
8. Inspect the teeth on the driven gear (Figure
130). Replace the driven gear if the teeth are
damaged or any are missing.
9. Coat all parts with fresh engine oil prior to
assembly.
10. Install the outer rotor into the oil pump body.
11. Using a flat feeler gauge measure the
clearance
between the outer rotor and the oil pump body
(Figure 131). Compare to specifications listed in
Table 1. If the clearance is worn to the service
limit dimension or greater, replace the oil pump
assembly.
12. Install the inner rotor into the outer rotor in
oil pump body.
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13. Using a flat feeler gauge measure the
clearance between the inner rotor tip and the
outer rotor (Figure 132). Compare to
specifications listed in Table 1. If the clearance
is worn to the service limit dimension or
greater, replace the oil pump assembly.
14. Install the rotor shaft and dowel pin (Figure
133) into the cover.
15. Position the inner rotor with the dowel pin
groove facing down and install the inner rotor
onto the dowel pin and cover (Figure 134).
16. Install the outer rotor onto the inner rotor
and align it onto the cover so the body can be
installed.
17. Install the body onto the cover and rotor
assembly. Align the locating dimple and the
recess (Figure 135) of the 2 parts and press
them together.
18. Install the Phillips head screw (Figure 127)
securing the pump cover to the body and
tighten securely.
19. Install the plunger and the spring (Figure
126) into the oil pump assembly.
20. Install the plate and screw (Figure 125)
securing the oil relief valve in place Tighten the
screw securely.
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OIL STRAINER Removal/Inspection/Installation

The oil strainer can be removed with the
engine mounted in the frame; this
procedure is shown with the engine
removed for clarity
1 Remove the bolt (Figure 136) securing
the shift lever arm and slide it off the shift
shaft
2. Remove the left-hand foot peg (A,
Figure 137)
3. Remove the left-hand footrest bar
assembly (B, Figure 137)
4 Remove the bolt (A, Figure 138)
securing the oil strainer cover and remove
the cover (B, Figure 138).
5 Withdraw the oil strainer (Figure 139)
from the crankcase.
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6. Clean the oil strainer and cover in solvent and dry with compressed air.
7. Inspect the screen (Figure 140) for any broken areas or small holes or damage. If the
screen is damaged in any area, replace the strainer.
8. Inspect the O-ring seal (Figure 141) on the strainer for deterioration or damage.
Replace if necessary.
9. Inspect the O-ring seals (Figure 142) on the strainer cover for deterioration or damage.
Replace if necessary. 10. Install by reversing these removal steps, while noting the
following:
a. Position the oil strainer with the wing (Figure 143) pointing toward the front of the
engine and install the strainer.
b. Make sure all O-ring seals are in place and install the strainer cover. Install the bolts
and tighten securely.
PRIMARY DRIVE GEAR Removal/Installation
1. Remove the engine from the frame as described in this chapter.
2. Remove the clutch assembly as described in Chapter Five in this section of the manual.
3. Temporarily reinstall the clutch outer housing.
4. Straighten the locking tab (A, Figure 144) on the primary drive gear lockwasher.
5. Place a shop cloth between the teeth of the primary drive gear and the gear on the
backside of the clutch outer housing. This will prevent the gear from rotating while
loosening the nut.
6. Loosen the primary drive gear nut (B, Figure 144), then remove it.
7. Remove the primary drive gear nut.
8. Remove the lockwasher (Figure 145), the holding plate (Figure 146) and the oil pump
drive gear (Figure 147).
9. Remove the clutch outer housing (Figure 148).
10. Remove the primary drive gear (Figure 149) and the locating key (Figure 150) from
the crankshaft.
11. Inspect the gears and holding plate (Figure 151) for wear or damage. If the gear teeth
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are worn or damaged they must be replaced.
12. Install by reversing these removal steps while noting the following:
a. Install the primary drive gear first (A, Figure 152), then install the locating key (B,
Figure 152). This eliminates the problem of the key sliding down the keyway when
installing the gear onto the shaft.
b. Install the locating tab on the lockwasher (Figure 153) into the notch in the holding
plate.
c. Place a shop cloth between the teeth of the primary drive gear and the gear on the
back- side of the clutch outer housing (Figure 154). This will prevent the gear from
rotating while loosening the nut.
d. Tighten the lock-nut to the torque specification in Table 2. Bend the locking tab (A,
Figure 144) down against one of the flats on the primary drive gear.
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CAMSHAFT DRIVE CHAIN AND
DAMPER
Removal/Installation
Front cylinder
1. Remove the primary drive gears as
described in this chapter.
2. Remove the bolts (A, Figure 155) securing
the camshaft drive chain damper and remove
the damper unit (B, Figure 155).
3. Remove the drive chain (C, Figure 155)
from the timing sprocket on the crankshaft.
4. Inspect all components as described in this
chap- ter.
5. Install by reversing these removal steps.
Install the bolts and tighten to factory
specification.
Rear cylinder
1. Remove the alternator rotor (Figure 156) as
de- scribed in Chapter Seven in this section of
the manual.
2 Remove the bolts (A, Figure 157) securing
the camshaft drive chain damper and remove
the damper unit (B, Figure 157).
3. Remove the drive chain (C, Figure 157)
from the timing sprocket on the crankshaft
4 Inspect all components as described in this
chapter.
5. Install by reversing these removal steps.
Install the bolts and tighten to factory
specification.
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Inspection
1. Inspect the drive chain (Figure 158) for wear,
stretching or link damage. Replace if necessary.
2. Inspect the damper unit sliding surface (A,
Figure 159) for excessive wear or damage.
Make sure the pivot point (B, Figure 159)
moves freely. Replace if necessary.
CRANKCASE
Service to the lower end requires that the crankcase assembly be removed from the motorcycle
frame and disassembled (split).
Disassembly
1. Remove the engine as described in this
chapter. Remove all exterior assemblies from
the crankcase. Set the engine on the workbench.
2. Remove the neutral indictor switch (Figure
160) from the exterior of the left-hand
crankcase half.
3. On the right-hand side, rotate the gearshift
drum so the shift cam ramps align with the
reliefs in the crankcase. This is necessary so the
drum can pass through the crankcase in Step 8.
4. Starting with the right-hand side, loosen in
1/2 turn increments the No. 14 and No. 13 bolts
(Figure 161). Remove the bolts.
5. Turn the crankcase over with the left-hand
side facing up.
6. On the left-hand side, loosen numbered bolts
(1-12) in 1/2 turn increments (Figure 162). Start
with the highest number first. Remove all
bolts.
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7. Turn the crankcase over with the right-hand
side facing up.
8. Carefully tap around the perimeter of the
crank- case with a plastic mallet (do not use a
metal hammer) to help separate the 2 case
halves. Separate the case halves by pulling the
right-hand crankcase up and off the left-hand
case half.
9. After separating the crankcase halves, the
trans- mission and crankshaft assemblies
should stay with the left-hand crankcase. Check
the right-hand crank- case to make sure no
transmission shims are stuck to the bearings. If
found, reinstall them immediately in their
original positions.
10. Remove the 2 small dowel pins and the
large O-ring and dowel pin from case halves.
11. Remove the transmission, shift forks and shift drum assemblies from the left-hand
crankcase half as described in Chapter Five in this section of the manual.
12. Remove the crankshaft assembly as described in this chapter.
Inspection
1. Remove the screws (Figure 163) and remove the oil baffle plate from the right-hand
case half.
2. Thoroughly clean the inside and outside of both crankcase halves with cleaning
solvent. Dry with compressed air. Make sure there is no solvent residue left in the cases
as it will contaminate the engine oil. Lubricate the bearings with oil to prevent rust
formation.
3. Make sure all oil passages are clean; blow them out with compressed air.
4. Check the crankcases for cracks or other damage. Inspect the mating surfaces of both
halves. They must be free of gouges, burrs or any damage that could cause an oil leak.
5. Make sure the crankcase studs are not bent and the threads are in good condition. Make
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sure they are screwed into the crankcase
tightly.
6. Inspect the crankcase bearings as described
in this chapter.
7. Install the oil baffle and the screws (Figure
163). Tighten the screws securely.
Crankcase Bearings
Inspection/Replacement
1. After cleaning the crankcase halves in
cleaning solvent and drying with compressed
air, lubricate the bearings with engine oil.
2. Rotate the transmission and bearing inner
race and check for play or roughness. Refer to
Figure 164 and Figure 165. Replace the
bearing if it is noisy or if it does not spin
smoothly.
3. Rotate the middle gear shaft bearing inner
race (Figure 166) and check for play or
roughness. Re- place the bearing if it is noisy
or if it does not spin smoothly.
4. To remove crankcase bearings, perform the
following:
a. Heatthecrankcasetoapproximately205-257°
F (95-125° C) in an oven or on a hot plate. Do
not attempt bearing removal by heating the
crankcases with a torch as this type of
localized heating may warp the cases.
b. Wearing a pair of work gloves for
protection, remove the case from the oven
and place it on wood blocks for support.
Drive out the bearing with a suitable size drift
placed on the outside bearing race. A large
socket works well for bearing removal.
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NOTE The main bearings are installed in a steel sleeve that is part of the crankcase
(Figure 167). Special tools are required to remove and install these bearing and should
be entrusted to a Yamaha dealer.
5. Inspect the crankshaft main bearings (Figure
168) for wear (bluish tint) or damage. Replace if
necessary.
6. Before installing new bearings, clean the
bearing housing and oil passages with solvent.
Dry thoroughly with compressed air.
7. Install new crankcase bearings by reversing
the removal steps, while noting the following:
a. Installation of the bearings is made easier by first placing the bearings in a freezer for
approximately 30 minutes. Then reheat the crankcase half and install the bearing by
driving it squarely into position. If the bearing cocks in its bore, remove it and reinstall. It
may be necessary to refreeze the bearing and reheat the case half.
b. Lubricate the bearing races with clean engine oil after installation.
Assembly
1. Prior to installation of all parts, coat all parts with assembly oil or engine oil.
2. Install the crankshaft as described in this chapter. Make sure the connecting rods are
positioned correctly within the piston opening (Figure 169).
3. Place the left-hand crankcase on wood blocks.
4. Install the shift drum, shift forks and transmission assemblies (Figure 170) as
described in Chapter Five in this section of the manual.
5. Correctly align the gearshift drum so the shift cam ramps align with the reliefs in the
right-hand crank- case. This is necessary so the drum can pass through the crankcase in
Step 11.
6. Install the large O-ring and dowel pin (Figure 171) and the 2 small dowel pins (Figure
172) into the left-hand case half.
7. Apply oil to the transmission shafts and crankshaft bearing surfaces.
8. Clean the crankcase mating surfaces of both halves with aerosol electrical contact
cleaner. 9. Make sure the case half sealing surfaces are perfectly clean and dry.
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NOTE Always use the correct type of gasket sealer—avoid thick and hard-setting
materials.
10. Apply a light coat of Yamabond No. 4 liquid
gasket sealer, or equivalent, to the sealing
surfaces of the left-hand half. Make the coating
as thin as possible.
11. Align the right-hand crankcase bearings with
the left-hand assembly. Join both halves and tap
together lightly with a plastic mallet—do not
use a metal hammer as it will damage the cases
(Figure 173).
12. Install all bolts in both crankcase halves and
tighten in two stages to a final torque. Tighten
bolts in the correct sequence starting with the
lowest number first (Figure 162).
13 Install all engine assemblies that were
removed.
14 Install the engine as described in this chapter.
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CRANKSHAFT AND
CONNECTING RODS
Removal/Installation
1 Split the crankcase as described in this
chapter
2 Remove the crankshaft assembly (Figure 174)
from the left-hand crankcase half
3 Remove the connecting rod cap bolt nuts (A,
Figure 175) and separate the rods from the
crank- shaft
4 Mark each rod and cap (Figure 176) as a set
Also mark them with a "F" (front) and "R"
(rear) to indicate from what cylinder they were
removed
5 Mark each rod cap and bearing insert so that
they can be reinstalled in their original position
6 Install by reversing these removal steps while
noting the following:
a. Install the bearing inserts into each
connecting rod and cap Make sure they are
locked in place correctly
CAUTION If the old bearings are reused, be
sure they are installed in their exact original
positions
b. Lubricate the bearings and crankpins with
assembly oil and install the rods so that the
letter "Y" (B, Figure 175) on each rod faces
the tapered end of the crankshaft Apply
molybdenum disulfide grease to the threads of
the connecting rod bolts. Install the caps and
tighten the cap nuts evenly, in a couple of steps,
to the factory torque specifications.
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CAUTION On the final tightening sequence, if a
torque of22ft.-Ib. (32 N>m) is reached, do not
stop tightening until the final torque value is
achieved. If the tightening is interrupted between
22-25 ft.-Ib. (32-36 Nm), loosen the nut to less
than 22 ft.-lb. (32 Nm) and tighten to the final
torque value in one step.
Position the crankshaft with the tapered end going
into the left-hand crankcase (Figure 177) and
install the crankshaft in the left-hand crankcase bearing. When installing the crankshaft,
align the front and rear connecting rods with their respective cylinder position (Figure
169). Continue to check this alignment until the crankshaft is completely installed.
Connecting Rod Inspection
1. Check each rod for obvious damage such as cracks and burns.
2. Check the piston pin bushing (Figure 178) for wear or scoring.
3. Take the rods to a machine shop and have them checked for twisting and bending.
4. Examine the bearing inserts (Figure 179) for wear, scoring or burning. They are
reusable if in good condition. Make a note of the bearing size (if any) stamped on the
back of the insert if the bearing is to be discarded; a previous owner may have used
undersize bearings.
5. Remove the connecting rod bearing bolts (Figure 180) and check them for cracks or
twisting. Replace any bolts as required and as a set.
6. Check bearing clearance as described in this chapter.
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Connecting Rod Bearing and Oil Clearance
Measurement
CAUTION If the old bearings are to be reused, be
sure that they are installed in their exact original
locations.
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1. Wipe bearing inserts and crankpins clean.
Install bearing inserts in rod and cap (Figure
181).
2. Place a piece of Plastigage on one crankpin
parallel to the crankshaft.
3. Install rod, cap and nuts, then tighten the nuts
to 25 ft.-lb. (36 Nm).
CAUTION Do not rotate crankshaft while
Plastigage is in place.
4. Remove nuts and the rod cap.
5. Measure width of flattened Plastigage
according to the manufacturer's instructions
(Figure 182). Measure at both ends of the strip.
A difference of 0.001 in. (0.025 mm) or more
indicates a tapered crankpin; the crankshaft
must be reground or re- placed. Use a
micrometer and measure the crankpin OD
(Figure 183) to get an exact journal dimension.
6. If the crankpin taper is within tolerance,
measure the bearing clearance with the same
strip of Plastigage. Correct bearing clearance is
specified in Table 1. Remove Plastigage strips.
7. If the bearing clearance is greater than
specified, use the following steps for new
bearing selection.
8. The connecting rods and caps are marked
with a No. 4 or No. 5.
9. The crankshaft is marked on the left-hand
counter-balancer with a set of 2 numbers
(Figure 184). The numbers relate to the
crankshaft connecting rod journals, reading
from left to right.
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10. To select the proper bearing insert number,
sub- tract the crankshaft connecting rod journal
number (Step 9) from the connecting rod and
cap number (Step 8). For example, if the
connecting rod and cap number is 4 and the
crankshaft connecting rod journal is 2,4 - 2 = 2.
The new bearing insert should be coded 2.
11. After new bearings have been installed,
recheck clearance with Plastigage. If the
clearance is out of specifications, either the connecting rod or the crankshaft is worn
beyond the service limit. Refer the engine to a dealer or qualified specialist.
Connecting Rod Side Clearance Measurement
1. With both connecting rods attached to the crankshaft, insert a flat feeler gauge between
the counterweight and the connecting rod big end (Figure 185).
Connecting rod side clearance:

0.011-0.017In (0.27-0.42mm)

2. If the clearance is out of specification, either the connecting rod or the crankshaft is
worn beyond the service limit. Refer the engine to a dealer or qualified specialist.
Crankshaft Inspection
1. Clean crankshaft thoroughly with solvent. Clean oil holes with rifle cleaning brushes;
flush thoroughly and dry with compressed air. Lightly oil all oil journal surfaces
immediately to prevent rust.
2. If the surface on all journals is satisfactory, take the crankshaft to your dealer or local
machine shop. They can check out-of-roundness, taper and wear on the journals. They
can also check crankshaft alignment and inspect for cracks.
Crankshaft Runout: 0.0012In (0.03mm)
3. Inspect the cam chain sprockets at each end. Refer to Figure 186 and Figure 187. If
they are worn or damaged, the crankshaft will have to be replaced. Also inspect the
condition of both chains; replace if necessary.
Crankshaft Bearing and Oil Clearance Measurement
1. Wipe bearing inserts in the crankcase and the main bearing journals clean.
2. Use a micrometer and measure the main journal OD (Figure 188) at two places. Write
these dimensions down.
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3. Use a bore gauge and measure the main journal insert ID (Figure 189) at two places.
Write these dimensions down.
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4. To select the proper bearing insert number, subtract the crankshaft OD (Step 2) from
the main journal insert ID (Step 3).
Oil Clearance:

0.0008-0.0020In (0.020-0.052mm)

5. If the clearance is out of specifications, either the crankshaft or the bearing insert is
worn beyond the service limit. Refer the engine to a dealer or qualified specialist.
MIDDLE DRIVE GEAR Removal/Installation
1. Remove the bolts securing the middle drive gear cover (Figure 190) and remove the
cover and O-ring gasket.
2. Remove the engine from the frame as described in this chapter.
3. Remove the bolts (Figure 191) securing the middle driven gear bearing housing.
4. Remove the bearing housing and shims from the crankcase. Note the location and
number of shims (Figure 192). They must be reinstalled in the same location.
5. Separate the crankcase as described in this chap- ter. Do not remove the transmission
shaft assemblies.
6. Unstake the nut securing the middle drive gear.
7. Remove the first gear (Figure 193) from the
transmission drive shaft. 8. Install the "Grabbit,"
or equivalent onto the trans- mission drive shaft
forth gear (Figure 194) this will keep the
transmission shaft from rotating while loosening
the middle drive gear nut.
9. Loosen, then remove the middle drive gear
nut (A, Figure 195).
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10. Remove the middle drive gear (B, Figure
195) and if necessary, remove the transmission
drive shaft as described in Chapter Five.
11. Inspect the components as described in this
chapter.
12. Install by reversing these removal steps
while noting the following:
a. Be sure to install the same number of shims
and in the same location (Figure 192) as noted
during removal.
b. Use the same tool-setup used during removal
(Figure 196) to keep the transmission shaft
from rotating while tightening the middle drive
gear nut. Tighten the drive gear nut to torque
specifications.
c. Stake the nut securing the middle drive gear.
d. Tighten the middle driven-gear bearing
housing bolts to torque specifications
e. Make sure the O-ring seal (Figure 197) is in
place on the middle drive gear cover. Install the
cover and tighten the screws securely.
Inspection
Special tools are required to disassemble the
driven shaft assembly. Refer this type of work
to a Yamaha dealer or competent machine
shop.
1. Inspect for chipped or missing teeth on the
middle drive (Figure 198) and the driven gear
(A, Figure 199). If either gear is damaged,
both the drive and driven gears must be
replaced as a set.
2. Inspect the drive gear inner splines (Figure
200) for wear or damage. If damaged, both the drive and driven gears must be replaced as
a set.
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3. Inspect the spring (B, Figure 199) for wear,
cracks or damage and replace if necessary.
4. Inspect the O-ring seal (Figure 201) for
deterioration or hardness. Replace if necessary.
5. Move the universal joint (Figure 202) back and
forth and pull in and out on it. Check for
looseness or stiffness, replace if necessary.
6. Inspect the universal joint inner splines (Figure
203) for wear or damage. If the splines are
damaged, also check the outer splines on the drive
shaft for damage. Replace the universal joint if
necessary.
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STARTER CLUTCH AND REDUCTION
GEARS
Removal/Installation
1. Remove the alternator rotor (Figure 156) as
de- scribed in Chapter Seven in this section of
the manual.
2. Remove the Woodruff key (Figure 204) from
the crankshaft.
3. Remove the starter idler gear No. 1 (Figure
205) and shaft (Figure 206).
4. Slide the idler gear No. 2 (Figure 207) from
the crankshaft.

5. If necessary, remove the Allen bolts (Figure
208) securing the starter clutch assembly to the
backside of the alternator rotor and remove the
assembly.
6. Inspect the components as described in this
chap- ter.
7. Install by reversing these removal steps while
noting the following:
a. If removed, apply red Loctite (No.271) to the
bolts prior to installation.
b. Install the bolts, tighten to the specification.
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Inspection
1. Inspect for chipped or missing teeth on the
starter idler gear No. 2 (Figure 209) and on the
starter idler gear No. 1 (A, Figure 210).
Replace either gear if necessary.
2. Inspect the starter idler No. 1 shaft (B,
Figure 210) for wear or damage. Replace if
necessary.
3. Inspect the area (Figure 211) in the idler
gear No. 2 where it rides on the crankshaft for
wear or galling. Replace the gear if any damage
is evident.
4. Inspect the roller riding surface of the starter
idler gear No. 2 for wear or abrasion. Replace
the gear if any damage is evident.
5. Check the rollers (Figure 212) in the starter
clutch for uneven or excessive wear. Replace
as a set if any are bad. If damaged, remove the
rollers, springs and plungers.
BREAK-IN
Following cylinder servicing (boring, honing,
new rings, etc.) and major lower end work, the
engine should be broken in just as if it were
new. The performance and service life of the
engine depends greatly on a careful and
sensible break-in. For the first 500 miles, no
more than one-third throttle should be used and
speed should be varied as much as possible
within the one-third throttle limit. Pro- longed,
steady running at one speed, no matter how
moderate, is to be avoided, as is hard
acceleration.
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Following the 500-mile service, increasingly
more throttle can be used but full throttle
should not be used until the motorcycle has
covered at least 1,000 miles and then it should
be limited to short bursts until 1,500 miles have
been logged.
The mono-grade oils recommended for break-in
and normal use provide a superior bedding
pattern for rings and cylinders than do multigrade oils. As a result, piston ring and cylinder
bore life are greatly increased. During this
period, oil consumption will be higher than
normal. It is therefore important to frequently
check and correct the oil level. At no time,
during break-in or later, should the oil level be
allowed to drop below the bottom line on the
inspection window; if the oil level is low, the oil
will become overheated resulting in insufficient
lubrication and increased wear. 500-Mile Service
It is essential that the oil and filter be changed
after the first 500 miles. In addition, it is a good
idea to change the oil and filter at the
completion of break-in (about 1,500 miles) to
ensure that all of the particles produced during break-in are removed from the lubrication
system. The small added expense may be considered a smart investment that will pay off
in increased engine life.
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CHAPTER FIVE

CLUTCH AND TRANSMISSION
CLUTCH
The clutch on the Yamaha XV400 is a wet multi-plate type which operates immersed in
the engine oil. All clutch parts can be removed with the engine in the frame.

1. Place the bike on the sidestand.
2. Drain the engine oil as described in Chapter Three in this section of the manual.
3. At the hand lever, slide back the clutch lever shield (Figure 2).
4. Loosen the clutch cable locknut (A, Figure 3) and rotate the adjuster (B, Figure 3) to
allow maximum slack in the cable.
5. At the clutch cable lower adjuster, loosen the locknuts (A, Figure 4) and rotate the
adjuster (B, Figure 4) to allow maximum slack in the cable. Disconnect the clutch cable
from the actuating lever.
6. Remove the following from the right-hand side.
a. Right-hand footpeg assembly (Figure 5).
b. Rear brake pedal and engine guard assembly (Figure 6).
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CLUTCH

1. Bolt
2. Spring
3. Locknut
4. Washer
5. Pressure Plate
6. Push Plate
7. O-Ring
8. Pushrod No. 1
9. Steel ball
10. Clutch nut
11. Lockwasher
12. Clutch disc
13. Friction disc
14. Clutch boss ring
15. Clutch plate No. 1
16. Spring
17. Spring seat
18. Clutch boss
19. Splined thrust washer
20. Clutch housing
21. Pushrod No. 2
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7. Remove the bolts securing the right-hand
crank- case cover (Figure 7) and remove the
cover and gasket. Don't lose the dowel pins.
8. Remove the circlip (A, Figure 8) and remove
the oil pump drive gear (B, Figure 8).
9. Remove the 5 pressure plate screws (Figure
9) and springs (Figure 10).
10. Remove the pressure plate (Figure 11).
11. Remove the clutch plates and friction disc
(A, Figure 12) and keep them in order.
12. Use a magnetic tool and remove the steel
ball from the centre of the transmission shaft
(B, Figure 12).
13. Straighten out the locking tab (A, Figure
13) on the clutch nut lockwasher.
NOTE To keep the clutch housing from
turning, use the "Grabbit" or Yamaha
Universal Clutch Holder special tool (part No
YM-91042) on the clutch boss See Figure 14
14. Loosen, then remove the clutch nut (B,
Figure 13) and the lockwasher (Figure 15).
Discard the lockwasher as a new one must be
installed during assembly.
15. Remove the clutch boss (Figure 16).
16 Remove the thrust plate (Figure 17) and
clutch housing (Figure 18).
17. Remove the long push rod No. 2 from the
centre of the transmission shaft.
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Inspection
1. Clean all clutch parts in a petroleum-based solvent such as kerosene and thoroughly
dry with com- pressed an"
2. Measure the free length of each clutch spring
as shown in Figure 19. Replace any springs that
are too short.
Clutch spring free length: 1.56in (39.5mm)
Minimum:
1.52in (38.5mm)
3. Measure the thickness of each friction disc
(Figure 20) at several places around the disc as
shown in Figure 21. Replace all friction discs if
any one is found too thin. Do not replace only 1 or 2 discs.
Friction plate:
Replace below:

0.114-0.122in (2.9-3.1mm)
0.102in (2.6mm)

4. Check the clutch metal plates for warping as shown in Figure 22. If any plate is
warped more than specified, replace the entire set of plates. Do not replace only 1 or 2
plates.
Clutch plate standard:
Clutch plate warp limit:

0.060-0.067in (1.1-1.7mm)
0.008in (0.2mm)

5. Check the gear teeth on the clutch housing (Figure 23). Replace if necessary.
6. Inspect the pressure plate (Figure 24) for signs of wear or damage; replace if
necessary.
7. Inspect the fingers on the clutch housing (Figure 25) and the clutch boss (Figure 26)
for cracks or galling in the grooves where the clutch friction disc tabs slide (Figure 27).
They must be smooth for chatter-free clutch operation.
8. Inspect the inner splines (Figure 28) in the clutch boss assembly. If damage is only a
slight amount, remove any small burrs with a fine cut file; if damage is severe, replace
the clutch boss.
NOTE The clutch boss is a sub-assembly with a built-in damper located inside the first
clutch plate A large wire clip (Figure 29) holds the assembly together. Do not
disassemble this unit unless there was severe clutch chatter prior to disassembly.
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9. Inspect the long push rod No. 2 (Figure 30)
by rolling it on a flat surface, such as a piece of
glass. Any clicking noise detected indicates
that the rod is bent and should be replaced.
10. Inspect the clutch nut and splined thrust
washer (Figure 31) for wear or damage.
Replace as necessary.
11. Inspect the end of the pushrod No. 1 (A,
Figure 32) for wear or damage. If damaged,
perform the following:
a. Remove the nut and washer (Figure 33) and
remove the pushrod No. 1 and the push plate
from the pressure plate.
b. Inspect the O-ring seal (B, Figure 32) on the
No. 1 pushrod and replace if necessary.
c. Reinstall the pushrod No.1and push-plate
into the backside of the pressure plate.
d. Install the washer and nut. Do not tighten the
nut at this time as it must be adjusted after the
clutch assembly is installed in the crankcase.
Installation
1. Coat all parts with clean engine oil.
NOTE While installing the clutch housing,
slightly rotate it back and forth until the gears
mesh properly. Push it on until it bottoms out.
2. Install the clutch housing (Figure 18). Make sure it meshes properly with the primary
drive gear.
3. Install splined thrust washer (Figure 17).
4. Install the clutch boss (Figure 16).
5. Install the new lockwasher (Figure 15). Make sure the locking tabs on the lockwasher
are inserted into the slots in the pressure plate.
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6. Position the clutch nut with the recessed side
(Figure 34) going on first. Install the clutch nut
(B, Figure 13) and tighten to 50ft-lb (70Nm)
using a torque wrench and holding tool to keep
the clutch hub from turning. See Figure 14.
Bend up the lockwasher (A, Figure 13) against
one side of the nut.
7. Install the long push rod (Figure 35) into the
centre of the transmission shaft.
8. Install the steel ball (Figure 36) into the
centre of the transmission shaft.
NOTE On models so equipped, position the
friction discs so the double notches (A, Figure
37) align with the embossed marks on the
clutch housing (B, Figure 37). If the clutch
housing is not marked, align all friction disc
double notches.
9. First install a friction disc (Figure 38) and
then a clutch plate (Figure 39). Continue to
install the friction discs and clutch plates until
all are installed. The last item installed is a
friction disc (A, Figure 12).
10 Make sure all friction discs are aligned as
shown in Figure 40
11 Install the pressure plate (Figure11)
12 Install the springs (Figure 10) and bolts
(Figure 9) and tighten in a criss-cross pattern
to specifications 5.8ft-lb (8Nm).
NOTE The clutch mechanism free play must be
adjusted after the clutch assembly has been
disassembled even if the No 1 push rod
assembly was not disassembled
13 Adjust the clutch mechanism free play as
de- scribed in this chapter
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14 Make sure the clutch cover dowel pins (A,
Figure 41) are in place and install a new clutch
cover gasket (B, Figure 41)
15 Install the clutch cover (Figure 7) and tighten
the cover screws securely
16 Install the following onto the right-hand side:
a. Rear brake pedal and engine guard assembly
(Figure 6), and b. Right-hand footpeg assembly
(Figure 5)
17 Adjust the clutch as described in Chapter
Three in this section of the manual
18 Refill the crankcase with the recommended
type and quantity of engine oil, refer to Chapter
Three in this section of the manual
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Clutch Mechanism Free Play Adjustment
This adjustment is necessary if there is
insufficient freeplay in the clutch cable or if the
clutch assembly has been disassembled
1 If the clutch has not been disassembled,
perform Steps 1-7 Clutch Removal in this
chapter
2 Loosen the pushrod No 1 locknut (A, Figure
42)
3 Push the clutch actuating lever (A, Figure 43)
on the crankcase cover toward the front of the
engine until it stops
4 With the clutch actuating lever in this
position, use a screwdriver to turn the pushrod
No 1 (B, Figure 42) in either direction until the
mark on the lever is aligned with the match
mark on the crankcase cover (B, Figure 43)
5 Hold the pushrod No 1 in this position and
tighten the locknut securely
6 Repeat Step 3 to ensure correct alignment,
readjust if necessary.
7 Install all items removed.
8. Adjust the clutch as described in Chapter
Three in this section of the manual.
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CLUTCH CABLE
Replacement
In time, the cable will stretch to the point where
it is no longer useful and will have to be
replaced
1 Place the bike on the sidestand.
2 Remove the seat.
3 Remove frame top cover (Figure 44)
4. At the hand lever, slide back the clutch lever
shield (Figure 45)
5 Loosen the clutch cable locknut (A, Figure
46) and rotate the adjuster (B, Figure 46) to
allow maxi- mum slack m the cable.
6 At the clutch cable lower adjuster, loosen the
locknuts and rotate the adjuster (A, Figure 47)
to allow maximum slack in the cable
7 Disconnect the clutch cable from the clutch
actuating lever (B, Figure 47) Then pull the
cable out of the lever.
NOTE Prior to removing the cable, make a
drawing of the cable routing through the frame
It is very easy to forget how it was, once it has
been removed Re- place it exactly as it was,
avoiding any sharp turns
8. Carefully remove the cable from the frame
clamps and replace with a new one. Make sure
the cable fits into the cable clamp on the lefthand side of the frame (Figure 48) and upper
fork bridge (Figure 49)
9. Adjust the clutch as described in Chapter
Three in this section of the manual.
XV400 Virago Service Manual

110

SHIFT MECHANISM Refer to Figure 50 for this procedure.

SHIFTER ASSEMBLY

1. E-clip
2. E-clip
3. Shift shaft
4. Return spring
5. Spring
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6. Stopper stud
7. Lockwasher
8. Washer
9. Stopper lever
10. Spring
11. Oil seal
12. Shift arm
13. Bolt
14. Nut
15. Shift rod
16. Cover
17. Shift pedal
18. Dust cover
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Removal/Inspection/Installation
Portions of this procedure are shown with the
engine remove and partially disassembled. It is
not necessary to do so for shift mechanism
removal and installation.
1. Drain the engine oil as described in Chapter
Three in this section of the manual.
2. Remove the bolt (Figure 51) securing the
shift lever arm and slide it off the shift shaft.
3. Remove left-hand foot peg (A Figure 52).
4. Remove left-hand footrest bar (B Figure 52).
5. At the hand lever, slide back the clutch lever
shield (Figure 45).
6. Loosen the locknut (A, Figure 46) and rotate
the adjuster (B, Figure 46) to allow maximum
slack in the cable.
7. At the clutch cable lower adjuster, loosen the
locknuts and rotate the adjuster (A, Figure 47)
to allow maximum slack in the cable.
8. Disconnect the clutch cable from the clutch
actuating lever (B, Figure 47). Then pull the
cable out of the lever.
9. Drain the engine oil as described in Chapter
Three in this section of the manual.
10. Remove the bolts securing the left-hand
crank- case cover (Figure 53) and remove the
cover and gasket. Don't lose the dowel pins.
11. Remove the clutch assembly as described in
this chapter.
12. On the left-hand side, remove the E-clip
(Figure 54) and washer (Figure 55) from the
shift shaft assembly.
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13. On the right-hand side, disengage the shift
lever (Figure56).
14 Examine the shift shaft spindle assembly for
damage Refer to Figure 58 and Figure 59 If the
shaft is bent or damaged in any way, it must be
replaced
15 If necessary, remove the washer (A Figure
60), spring (B Figure 60) and slide the stopper
lever assembly (C Figure 60) off the shaft.
16 On the left-hand side, insert the end of the
shift shaft spindle into the engine crankcase
opening
17. Push the shift arm down and install the shift
mechanism all the way. Figure 61 and Figure
62 shows the installed assembly.
18. Reverse Steps 2-12 to complete installation.
Refill the engine with the correct type and
quantity of oil as described in Chapter Three in
this section of the manual.
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TRANSMISSION
The crankcase must be disassembled to gain ac- cess to the transmission components.
Removal/Installation Refer to Figure 63 for this procedure.

TRANSMISSION

1. Ball bearing
2. Drive axle 1st gear
3. Drive axle 4th gear
4. Circlip
5. Splined washer
6. Drive axle 3rd gear
7. Drive axle 5th gear
8. Drive axle 2nd gear
9. Drive axle
10. Main shaft/1st gear
11. Main shaft 4th gear
12. Main shaft 3rd gear
13. Main shaft 5th gear
14. Main shaft 2nd gear
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1. Separate the crankcase as described in
Chapter Four in this section of this manual.
2. Remove the middle driven gear assembly as
described in Chapter Four.
3. Withdraw the shift fork shafts and shift forks
from both transmission shafts as described in
this chapter.
4. Remove the shift drum (Figure 64).
5. Remove the main shaft (A, Figure 65) and
drive axle (B, Figure 65) assemblies from the
crankcase as an assembly.
6. Inspect the transmission assembly as
described in this chapter.
NOTE Prior to installing any components,
coat all bearing surfaces with assembly oil.
7. Properly mesh both transmission assemblies
together in their proper relation to each other
(Figure 66) and install them into the crankcase.
Make sure both shafts completely bottom out in
the crankcase. If necessary, tap on the end of
the shafts with a soft-faced mallet.
8. Install the shift drum (Figure 64).
9. Install the shift forks and shafts into both
trans- mission shafts as described in this
chapter.
10. Install the middle driven gear assembly as
de- scribed in Chapter Four in this section of
the manual.
11. Assemble the crankcase assembly as
described in Chapter Four.
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Main Shaft Disassembly/Assembly
Disassembly and assembly of the main shaft
requires the use of a hydraulic press and an
insert.
Refer to Figure 63 for this procedure.
NOTE When disassembling the main shaft
assembly, place all parts in a container, such
as an egg carton (Figure 67), to prevent
mixing up the gear alignment
1. Prior to disassembling the main shaft, use a
Vernier calliper and measure the overall length
of the gear set (Figure 68) and write this
number down. Also measure the clearance
between the second and fifth gears (Figure 69)
and write this number down. These numbers
are to be used during assembly to make sure
the shaft is assembled to the correct clearance
and overall length.
2. Install an insert (A, Figure 70) below the
fifth gear and install the main shaft assembly
in the hydraulic press.
3. While holding onto the main shaft assembly,
press the second gear (B, Figure 70) off the
shaft.
4. Release hydraulic pressure and remove the
shaft and insert assembly from the press.
5. Remove the second gear, fifth gear and the
insert.
6. Remove the third gear.
7. Remove the circlip, splined washer and slide
off the fourth gear.
8. Inspect the main shaft assembly as described
in this section.
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NOTE Prior to installing any components, coat all bearing surfaces with assembly oil.
9. Install the fourth gear (A, Figure 71).
10. Install the splined washer (B, Figure 71)
and circlip (C, Figure 71). Make sure the
circlip is seated correctly in the main shaft
groove.
11. Install the third gear (Figure 72).
12. Install the fifth gear (Figure 73).
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13. Apply a light coat of molybdenum disulfide
grease to the main shaft and to the inner surface
of the second gear. This will aid in pressing the
second gear onto the shaft.
14. Install the second gear (Figure 74) onto the
end of the shaft as far as it will go.
15. Install the main shaft assembly in the
hydraulic press (Figure 75).
16. Install a piece of pipe or socket on top of
the second gear (Figure 76). The inner
diameter of the pipe or socket must be large
enough for the end of the main shaft to pass
into it without touching.
17. While holding onto the main shaft
assembly, start pressing the second gear onto
the shaft.
18. Refer to the clearance measured in Step 1
and place the correct thickness flat feeler gauge
between the second and fifth gears (Figure 77).
NOTE At the beginning the second gear will
press smoothly onto the main shaft and then
will usually "jump" several times making a
loud cracking noise. This is normal, but when
the gear does jump it moves rapidly and will
close the clearance between the 2 gears very
rapidly. Apply hydraulic pressure slowly.
19. Continue to press the second gear onto the
shaft while holding the feeler gauge in place.
Press the gear into place until the correct
clearance between the gears is achieved as
noted in Step 1. If the gear jumps during
installation and clamps onto the feeler gauge,
the second gear must be pressed back off and
then reinstalled until the correct amount of
clearance is achieved.

XV400 Virago Service Manual

120

20. After the correct clearance is achieved, release the hydraulic pressure and remove the
shaft assembly from the press.
21. Use a Vernier calliper and measure the
overall length of the gear set (Figure 68). This
dimension should be the same as noted in Step
1.
22. Refer to Figure 78 for correct placement of
the gears.
Drive Axle Disassembly/Assembly
Refer to Figure 63 for this procedure.
NOTE: When disassembling the drive axle
assembly, place all parts in a container, such
as an egg carton (Figure 79), to prevent mixing
up the gear alignment.
1. Remove the drive axle first gear and forth
gear.
2. Remove the circlip and splined washer.
3. Remove the drive axle third gear and fifth
gear.
4. Remove the circlip and splined washer.
5. Remove the drive axle second gear.
6. Inspect the drive axle assembly as described
in this chapter.
NOTE Prior to installing any components,
coat all bearing surfaces with assembly oil.
7. Install the drive axle second gear (A, Figure
80).
8. Install the splined washer (B, Figure 80) and
circlip (C, Figure 80). Make sure the circlip is
properly seated in the drive axle groove.
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9. Install the drive axle fifth gear (Figure 81).
10. Position the drive axle third gear with the dog
receptacle side going on last and install the drive
axle third gear (Figure 82).
11. Install the splined washer (A, Figure 83) and
circlip (B, Figure 83). Make sure the circlip is
properly seated in the drive axle groove.
12. Install the drive axle forth gear (Figure 84).
13. Install the drive axle first gear (Figure 85).
14. Refer to Figure 86 for correct placement of the gears.
15. Properly mesh both transmission assemblies together (Figure 87) to make sure all
mating gears are properly aligned.
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Inspection
1. Clean all parts in cleaning solvent and thoroughly dry.
2. Inspect the gears visually for cracks, chips, broken teeth and burnt teeth (Figure 88).
Check the dogs (A, Figure 89) on the ends of the gears to make sure they are not rounded
off. If the lugs are rounded off, check the shift forks as described later in this chapter.
More than likely, one or more of the shift forks is bent.
NOTE Defective gears should be replaced, and it is a good idea to replace the mating
gear even though it may not show as much wear or damage. Remember that accelerated
wear to new parts is normally caused by contact from worn parts.
3. Inspect all free wheeling gear bearing surfaces (Figure 90) for wear, discoloration and
galling. Inspect the mating shaft bearing surface also. If there is any metal flaking or
visual damage, replace both parts.
4. Inspect the splines (Figure 91) on both shafts for wear or discoloration. Check the
mating gear internal splines also (B, Figure 89). If no visual damage is apparent, install
each sliding gear on its respective shaft and work the gear back and forth to make sure
gear operates smoothly.
5. Check all circlips and washers. Replace any circlips that may have been damaged
during operation or removal as well as any washers that show wear. 6. If some of the
transmission components were damaged, make sure to inspect the shift drum and shift
forks as described in this chapter.
SHIFT DRUM AND FORKS Removal/Installation
1. Separate the crankcase as described in Chapter Four in this section of the manual.
2. Withdraw the rear long shift fork shaft.
3. Withdraw the front short shift fork shaft.
4. Remove all 3 shift forks from both transmission shafts.
5. Remove the shift drum from the left-hand side crankcase.
NOTE When installing the shift forks, the number on each shiftfork (Figure 92) must face
toward the left-hand side crank-case.
6. Install the shift drum (Figure 93).
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7. Insert the No. 1 shift fork into the drive axle
fifth gear (A, Figure 94) then insert the No. 3
shift fork into the drive axle forth gear (B,
Figure 94).
8. Insert the No. 2 shift fork into the main shaft
third gear (Figure 95).
9. Move all shift forks into position so that
their pin seats in their respective shift drum
groove.
10. Insert the rear long shift fork shaft through
the No. 1 and No. 3 shift forks (A, Figure 96).
Make sure the shaft bottoms out in the
crankcase.
11. Insert the front short shift fork shaft into
the No. 2 shift fork (B, Figure 96). Make sure
the shaft bottoms out in the crankcase.
12. Assemble the crankcase assembly as
described in Chapter Four.
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Inspection
1. Inspect each shift fork for signs of wear or cracking (Figure 97). Examine the shift
forks at the points where they contact the slider gear. This surface should be smooth with
no signs of wear or damage. Make sure the forks slide smoothly on the shaft (Figure 98).
Make sure the shaft is not bent. This can be checked by removing the shift forks from the
shaft and rolling the shaft on a piece of glass. Any clicking noise detected indicates that
the shaft is bent.
2. Check grooves in the shift drum (Figure 99) for wear or roughness.
3. Check the shift drum bearing (A, Figure 100). Make sure it operates smoothly with no
signs of wear or damage.
4. Check the ramps and pin in the segment (B, Figure 100) for wear or damage, replace if
necessary by removing the screw (Figure 101) on the end.
5. Check the cam pin followers in each shift fork. They should fit snugly but not too
tightly. Check the end that rides in the shift drum for wear or burrs. Replace as necessary.
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Emission Control and Exhaust
Systems
CARBURETTOR
Removal/Installation
Remove both carburettors as an assembled unit.
1. Place the motorcycle securely on the
sidestand.
2. Remove the seat.
3 Remove the top cover (Figure 1).
4. Unhook the battery strap (A, Figure 2).
5. Disconnect the battery vent tube (B, Figure
2).
6. Pull the battery part way up out of the battery
box to gain access to the battery cable
attachment screws.
7. Disconnect the negative (-) battery cable
(Figure 3) from the battery.
8. Remove the right-and left-hand frame and
engine side covers.
9 Remove bolts securing the left-hand side cover
(Figure 5) and remove the bracket (A, Figure
6).
10. Disconnect the vent hose (B, Figure 6) from
each carburettor.
11. Remove bolts securing the right-hand side
cover (Figure 7) and electrical component
bracket (Figure 8) and move the bracket
assembly out of the way.
12. Remove the bolts securing the rubber intake
tube to each cylinder head (Figure 9).
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13. At the throttle lever, loosen the cable
locknut (A, Figure 10) and loosen the
adjuster (B, Figure 10) to allow maximum
amount of slack in the throttle cable.
14 Loosen the locknut on the throttle cable
(A, Figure 11)
15 Open the throttle wheel with your finger
and disconnect the throttle cable from the
carburettor throttle wheel (B, Figure 11)
16 Loosen the hose clamp and disconnect
the fuel hose (Figure 12) from the
carburettor assembly Insert a golf tee to
prevent the dribbling of fuel.
17 Remove the hose clamp screws (Figure
13) securing the air filter housing joints to
both carburettors Remove both hose clamps
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18 Push the air filter housing joints up into the
air box
19 Grasp the carburettor assembly and work the
assembly out toward the left-hand side Remove
the carburettor assembly from the frame
CAUTION Stuff clean shops rags into the
intake openings in the cylinder heads to prevent foreign objects from falling into the
cylinder heads.
20 While the carburettor assembly is removed,
ex- amine the cylinder head intake tubes and the
rubber outlet boots on the air filter box for any
cracks or damage that would allow unfiltered air
to enter the engine. Replace any damaged parts.
21. Install by reverse these removal steps while
noting the following:
a. Make sure the O-ring seal is in place in the
rubber intake tube prior to installation. During
installation of the carburettor assembly, do not
snag the O-ring on the cylinder head surface as
the O-ring will either be damaged or may be
moved out of position resulting in a vacuum
leak.
b. Make sure the carburettors are fully seated
forward in the filter housing joints on both
carburettors. Also make sure the joints are
correctly seated in the air filter air box.
CAUTION Make sure the carburettor intake tubes are air tight. Air leaks can cause
severe engine damage because of a lean mixture or the intake of dirt and moisture.
c. Check the throttle cable for correct routing after installation. The cable must not be
twisted, kinked or pinched.
d. Adjust the throttle cable as described in Chapter Three in this section of the manual.
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Carburettor Assembly
Separation/Reassembly
The carburettors can be cleaned without
separating the individual body assemblies but if
necessary, they can be separated as follows.
1. Remove the screw and E-clip (A, Figure 14)
securing the choke lever and remove the choke
lever assembly (B, Figure 14). Don't lose the
plastic washers that will fall out when the lever
is removed.
2. Loosen the screws on the choke lever link
(Figure 15).
3. Remove the E-clip, spring and remove the
choke lever from the assembly.
4. Remove the screws securing the upper
bracket and remove the bracket.
5. Remove the screws securing the lower
bracket (A, Figure 16) and remove the
bracket.
6. Move the hose clamps on the fuel line
assembly (Figure 17) away from both
carburettor bodies.
7. Place the carburettor assembly on a piece of
plate glass with the vacuum chamber covers
facing down.
8. Carefully separate the carburettor bodies
from each other. Don't lose the small
synchronizing screw (B, Figure 16) that will
usually fall out.
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CARBURETTOR

1. Cover
2. Guide
3. Screw
4. Spring
5. Jet needle assembly
6. Diaphragm/slide
7. Main jet nozzle
8. Upper bracket
9. Pilot air Jet No. 1
10. Carburettor body
11. Float hanger
12. Float
13.0-ring gasket
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14. Float chamber
15. Lockwasher
16. Needle valve
17. Throttle lever and return spring
18. Choke lever
19. O-ring
20. Drain screw
21.Screw
22. Choke lever assembly
23. Choke assembly
24. Choke plate
25. Gasket
26. Coasting enrichener assembly
132

27. E-clip
28. Washer
29. Seal
30. Pilot jet
31. Rubber plug
32. Main jet bleed pipe
33. Rubber plug
34. Lower bracket

35. Throttle adjust knob and spring
36. Main jet
37. Washer
38. Main jet holder
39. Needle valve and seat
40. Synchronizing lever assembly
41. Springs

Carburettor Specifications – XV400
34mm Mikuni Carburettors.
Carburettor fuel level:
Jet Needle:
Front cylinder:
Rear cylinder:
Main nozzle:
Pilot Jet:
Main Jet:
Front cylinder:
Rear cylinder:
Starter jet:
Front cylinder:
Rear cylinder:
Pilot 1
Pilot 2
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13.5-14.5mm
1988
5DZ9
5DZ10
Y-2
#35

1988 (XV535)
5DZ7
5DZ8
Y-0
#32.5

1989
5DL20
5DL21
Y-2
#37.5

115
117.5

135
135

105
105

20
0.6
70
130

40
40
60
160
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9. Reassemble by reversing these separation
steps while noting the following:
a. Place the carburettor assembly on a piece of
plate glass with the inlet side facing down.
b. Tighten the upper and lower bracket screws
securely while pressing down on both
carburettors to maintain proper alignment
between the 2 carburettors.
c. Connect the rubber fuel line onto each
carburettor body and reposition the hose
clamps. Make sure the clamps are positioned
correctly to avoid a fuel leak.
Individual Carburettor
Disassembly/Assembly
Refer to Figure 18 for this procedure. It is
recommended to disassemble only one
carburettor at a time to prevent accidental
interchange of parts.
1. Move the hose clamps on the fuel line
assembly (Figure 17) away from the carburettor
to be disassembled.
2. Remove the screws (Figure 19) securing the
float bowl and remove the float bowl and
gasket.
3. Remove the float (Figure 20) and the needle
valve (Figure 21).
4. Remove the main jet (A, Figure 22).
5. Remove the main jet nozzle holder screw (B,
Figure 22) and the washer under it.
NOTE One of the vacuum cover screws is a
Torx head type (size T-27) and a special tool is
required to remove it. Use Yamaha special tool
U.S. part No. YU- 05258, U.K. part No. 9089005349, or equivalent.
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6. Remove the screws (Figure 23) and the vacuum chamber cover.
7. Remove the diaphragm spring (Figure 24) from the diaphragm.
8. Lift the diaphragm assembly (A, Figure 25) out of the carburettor.
9. Unscrew the pilot air jet No. 2 (Figure 26).
10. Remove the screws securing the choke chamber and remove the chamber assembly.
11. Remove the screws securing the jet block assembly (Figure 27) and remove it.
Remove the gasket (Figure 28) and O-ring (A, Figure 29).
12. Turn the carburettor over and tap it with your hand. Remove the main jet nozzle (B,
Figure 29).
13. Remove the screws securing the coasting en- richer cover (Figure 30) and remove the
spring and diaphragm (A, Figure 31).
14. Remove the rubber plugs (A, Figure 32) from the jet holder assembly.
15. Unscrew the pilot jet (B, Figure 32) and the main bleed pipe (C, Figure 32).
16. If necessary, remove the screws securing the throttle cable bracket and remove it.
17. Remove the needle valve assembly (Figure 33). Don't lose the O-ring seal.
18. Unscrew the pilot air jet No. 1 (A, Figure 34).
19. Clean and inspect that carburettor as described in this chapter.
20. Installation is the reverse of these steps while noting the following.
a. Check the throttle shaft and throttle plate (Figure 35) for excessive play or damage.
Check the throttle plate screws for looseness. If the throttle shaft and/or plate is damaged,
that carburettor body must be replaced as an assembly.
b. Make sure the O-ring seal is in place on the needle valve assembly prior to installation.
c. Align the projection (Figure 36) on the jet block with the groove (Figure 37) on the jet
needle and install the jet block. Check to make sure the alignment is correct as shown in
Figure 38. Tighten the screws securely.
d. Replace the float bowl seal (Figure 39) if deformed or starting to deteriorate or if the
bowl has leaked.
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e. Align the locating tab on the vacuum
diaphragm (B, Figure 25) with the relief in the
carburettor body. Insert your index finger into
the venturi and hold the slide up to almost the
full open position. This will help eliminate
pinching the diaphragm when the top cover is
installed.
f. Install the cover and tighten the cover screws
securely.
g. Align the locating tab on the coasting
enricher diaphragm (B, Figure 31) with the
relief in the carburettor body. Install the spring
and cover and tighten the screws securely.
h. If removed, apply blue Loctite (No.242) to
the throttle cable bracket screws prior to
installation. Tighten the screws securely.
21. Repeat Steps 1-17 for the other carburettor.
Do not interchange parts—keep them separate.
22. After the carburettors have been
disassembled the idle speed should be adjusted
and the carburettors synchronized as described
in Chapter Three in this section of the manual.
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Cleaning and Inspection
1. Thoroughly clean and dry all parts. Yamaha
does not recommend the use of a caustic
carburettor cleaning solvent. Instead, clean
carburettor parts in a petroleum based solvent.
Then rinse in clean water.
2. Allow the carburettor to dry thoroughly
before assembly and blow dry with compressed
air. Blow out the jets and needle jet holder with
compressed air.
CAUTION: If compressed air is not available,
allow the parts to air dry or use a clean lintfree cloth. Do not use a paper towel to dry
carburettor parts, as small paper particles may
plug openings in the carburettor body or jets.
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CAUTION Do not use a piece of wire to clean
the jets as minor gouges in the jet can alter flow
rate and upset the fuel/air mixture.
3. Inspect the end of the float valve needle
(Figure 40) for wear or damage. Also check the
inside of the needle valve in the needle valve
body. If either part is damaged, replace as a set.
A damaged needle valve or a particle of dirt or
grit in the needle valve assembly will cause the
carburettor to flood and overflow fuel.
4. Inspect all O-ring seals on the needle valve
assembly prior to installation. O-ring seals tend
to become hardened after prolonged use and
heat and therefore lose their ability to seal
properly. Replace if necessary.
5. Make sure the holes in the main jet nozzle
(Figure 41) and all jets are clear (Figure 42).
Clean out if they are plugged in any way.
Replace the main jet nozzle if you cannot
unplug the holes.
6. Make sure all openings in the carburettor
body are clear. Refer to Figure 43, Figure 44
and B, Figure 34. Clean out if they are plugged
in any way.
7. Inspect the slide area (Figure 45) in the
carburettor body. Make sure it is clean and free
of any burrs or obstructions that may cause the
diaphragm assembly to hang up on during
normal operation.
8. Inspect the diaphragm slide (A, Figure 46)
for scoring and wear. Replace if necessary.
9. Inspect the diaphragm (B, Figure 46) for
tears, cracks or other damage. Replace the
throttle slide assembly if the diaphragm is
damaged.
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10. Inspect the float (Figure 47) for deterioration or damage. If the float is suspected of
leakage, place it in a container of non-caustic solution and push it down. If the float sinks
or if bubbles appear (indicating a leak), the float must be replaced.
CARBURETOR ADJUSTMENTS
Idle Speed, Idle Mixture Adjustment and Carburettor Synchronization are covered in
Chapter Three in this section of the manual.
COASTING ENRICHENER SYSTEM
The carburettors on these models are equipped with a coasting enrichener system. When
the throttle is opened, air is forced to the pilot air jet through two passageways in the
carburettor body. When the throttle is off, vacuum at the carburettor joint increases and
actuates the enrichener diaphragm which shuts off the air through one of the passages.
This action increases the fuel mixture at the pilot jet outlet and reduces afterburning.
1. Remove the carburettor assembly as described in this chapter.
2. Remove the screws securing the coasting enrichener cover and remove the spring and
diaphragm (Figure 48).
3. Inspect the enrichener diaphragm for tears or other damage. Replace the diaphragm if
necessary.
4. Install by reversing these removal steps.
FUEL LEVEL MEASUREMENT
The fuel level in the carburettor float bowls is critical to proper performance. The fuel
flow rate from the bowl up to the carburettor bore depends not only on the vacuum in the
throttle bore and the size of the jets, but also on the fuel level. Yamaha gives a
specification of actual fuel level, measured from below the piston valve centre mark on
the float bowl (Figure 49) with the carburettors mounted on the motorcycle.
This measurement is more useful than a simple float height measurement because the
actual fuel level can vary from bike to bike, even when their floats are set at the same
height. Fuel level inspection requires a special Yamaha Fuel Level Gauge (U.S. part No.
YM-01312, U.K. part No. 90890-01312) or a vinyl tube with an inside diameter of 6 mm
(0.24 in.).
The fuel level is adjusted by bending the float arm tang (Figure 50).
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Inspection/adjustment
Carburettors leave the factory with float levels properly adjusted. Rough riding, a worn
needle valve or bent float arm can cause the float level to change. To adjust the float level
on these carburettors, perform the following.
WARNING Some gasoline will drain from the carburettors during this procedure. Work
in a well-ventilated area, at least 50 feet from any open flame. Do not allow any- one to
smoke. Wipe up spills immediately.
1. Place the motorcycle securely on the
sidestand. Make sure the bike and carburettor
assembly are in a true vertical position. If
necessary, place shims under the sidestand to
achieve a true vertical position for the carburettor
assembly.
NOTE Figure 51 and Figure 52 are shown with
the carburettor assembly removed for clarity. Do
not remove the assembly for this procedure.
2. Connect the fuel level gauge (U.S. part No.
YM- 01312, U.K. part No. 90890-01312) or a
vinyl tube (with a 0.24 in./6 mm inner diameter)
to the drain nozzle on the float chamber (Figure
51) on the front carburettor. Secure the gauge so
that it is vertical against the float bowl.
3. Loosen the carburettor drain screw. Refer to
A, Figure 52 for the front cylinder or B, Figure
52 for the rear cylinder.
4. Start the engine and allow it to idle for a few
minutes. Turn the engine off.
5. Wait until the fuel in the gauge settles.
6. The fuel level should be 0.53-0.57 in. (13.514.5 mm) below the piston valve centre mark on
the float bowl. Note the reading for the front
carburettor.
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7. If the fuel level is incorrect, note the dimension
for the front carburettor, tighten the drain screw
and then repeat this procedure for the rear
carburettor. Note the fuel level in the rear
carburettor.
8. If the fuel level is incorrect, adjust the float
height as follows:
a. Remove the carburettor assembly as described
in this chapter.
b. Remove the screws (Figure 53) securing the
float bowl and remove the float bowl and gasket.
c. Remove the float (Figure 54) and the needle
valve.
d. Carefully adjust the tang (Figure 50) on the
float. Bending the float upward very slightly to
lower the fuel level; bend the tang down- ward to
raise the fuel level. If the fuel level is set too high,
the result with be a rich air-fuel mixture. If it is set
too low, the mixture will be too lean.
e. Install the needle valve, float and float bowl.
9. Install the carburettor assembly and repeat this
procedure until both fuel levels are correct.
CAUTION The floats on both carburettors must
be adjusted to the correct position to maintain the
same air-fuel mixture to each cylinder.
THROTTLE CABLE REPLACEMENT
1. Place the bike securely on the sidestand.
2. Remove the seat.
3 Remove the rear bolt and front bolt on each side
securing the frame top cover and remove the
cover.
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4. At the throttle lever, loosen the cable locknut (A, Figure 55) and loosen the adjuster
(B, Figure 55) to allow maximum amount of slack in the throttle cable.
5. Remove the screws securing the right-hand switch/throttle housing halves together (C,
Figure 55).
6. Remove the housing from the handlebar and dis- engage the throttle cable (D, Figure
55) from the throttle grip.
7. Loosen the locknut on the throttle cable (A, Figure 56) at the carburettor assembly.
8. Open the throttle wheel with your finger and disconnect the throttle cable from the
carburettor throttle wheel (B, Figure 56).
9. Disconnect the throttle cable from any clips holding the cable to the frame.
NOTE The piece of string attached in the next step will be used to pull the new throttle
cable back through the frame so it will be routed in the exact same position as the old
one.
10. Tie a piece of heavy string or cord (approximately 7 ft./2 m) to the carburettor end of
the throttle cable. Wrap this end with masking or duct tape. Do not use an excessive
amount of tape as it will be pulled through the frame. Tie the other end of the string to the
frame.
11. At the throttle lever end of the cable, carefully pull the cable (and attached string) out
through the frame. Make sure the attached string follows the same path of the cable
through the frame.
12. Remove the tape and untie the string from the old cable.
Installation
1. Lubricate the new cable as described in Chapter Three in the front section of the
manual.
2. Tie the string (used during removal) to the new throttle cable assembly and wrap it
with tape.
3. Carefully pull the string back through the frame routing the new cable through the
same path as the old cable.
4. Remove the tape and untie the string from the cable and the frame.
5. Reverse Steps 1-9 of Removal, while noting the following:
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a. Operate the throttle grip and make sure the carburettor throttle linkage is operating
correctly and with no binding. If operation is incorrect or there is binding, carefully check
that the cable is attached correctly and there are no tight bends in the cable.
b. Adjust the throttle cable as described in Chapter Three in this section of the manual.
c. Test ride the bike and make sure the throttle is operating correctly.
FUEL FILTER
All XV400s are equipped with a separate fuel filter that cannot be cleaned. If dirty or
clogged, a new filter must be installed. The filter must be periodically replaced (no
replacement intervals are specified by Yamaha).
Removal/Installation
1. Remove the seat.
2. Disconnect the inlet (A, Figure 59) and outlet (B, Figure 59) fuel lines from the fuel
filter. Plug the end of the fuel line with golf tees.
3. Remove the fuel filter from the rubber mount and remove the filter (C, Figure 59).
4. Install by reversing these removal steps while noting the following:
a. Install the fuel filter so that the flange end and arrow mark (D, Figure 59) face toward
the fuel pump.
b. Check the fuel line clamps for damage; replace if necessary.
c. After installation is complete, thoroughly check for leaks.
FUEL PUMP Removal/Installation
1. Remove the seat.
2. Disconnect the battery negative cable.
3. Disconnect the fuel pump electrical connector (A, Figure 60)
4. Disconnect the fuel inlet and outlet (B, Figure 60) lines from the fuel pump. Plug the
end of the fuel lines with a golf tee to prevent fuel leakage.
5. Remove the clamping bolts (C, Figure 60) securing the fuel pump to the mounting
bracket on the fuel tank.
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6. Carefully pull the fuel pump (D, Figure 60)
from the mounting bracket.
7. Install by reversing these removal steps while
noting the following.
a. Check the fuel line clamps for damage;
replace if necessary.
b. After installation is complete, thoroughly
check for fuel leaks.
FUEL TANK
On 1987-1989 XV400 models, there is one
main fuel tank that is mounted within the frame
assembly beneath the seat and behind the
battery.
WARNING Some fuel may spill in the following
procedures. Work in a well-ventilated area at
least 50feet from any sparks or flames,
including gas appliance pilot lights. Do not
allow anyone to smoke in the area. Keep a B:C
rated fire extinguisher handy.
Fuel Tank Removal/Installation
1. Place the bike securely on the sidestand.
2. Remove both seats(s).
3. Disconnect the battery negative cable.
4. Remove both frame side covers (Figure
63).
5. Remove the bolts securing the left-hand rear
side cover (Figure 64) and remove the cover.
6. On the left-hand side, remove the bolts
securing the rear bracket and remove the
bracket.
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7. Perform the following:
a. Disconnect both fuel lines (Figure 62) from the main fuel tank. Plug the end of both
fuel lines with a golf tee to prevent the entry of foreign matter and the loss of fuel.
b. Unhook both fuel lines from the clamps on top of the battery cover.
8. Unhook the starter relay (A, Figure 65) from the frame mounting bracket and move
the relay out of the way.
9. On models so equipped, remove the battery cover.
10. Remove the battery as described in Chapter Three in this section of the manual.
11. Remove the bolts, washers and lock-washers securing the battery box and remove the
box from the frame.
12. Disconnect the electrical connectors from the fuse panel and remove the panel.
13. Remove the fuel pump and fuel filter (B, Figure 65) from the top and side of the fuel
tank as described in this chapter.
14. Remove the bolts securing the fuel tank front mounting bracket and remove the
bracket.
15. Remove the bolts, washers and lock-washers (C, Figure 65) securing the rear of the
fuel tank to the frame.
16. Check to make sure everything is disconnected from the fuel tank and that all
mounting bolts are removed.
17. Remove the fuel tank from the frame.
18. Install by reversing these removal steps while noting the following:
a. Don't pinch any electrical wires during installation.
b. Reconnect all hoses and connectors. Make sure all hose clamps are in place and are on
tight.
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EXHAUST SYSTEM Removal/Installation
Refer to Figure 80 for this procedure
1 Place the bike on the sidestand

2
Remove the nuts (Figure 81) securing the front exhaust pipe flange to the front cylinder
head
3 Remove the bolts (A,Figure82) securing the rear exhaust pipe to the rear joint Leave
the rear joint attached to the rear cylinder
4 Remove the bolt (B, Figure 82) securing the right-hand foot peg and muffler to the
frame
5 Remove the bolt, lock-washer and washer (Figure 83) securing the muffler chamber to
the frame
6 Carefully move the exhaust system forward to clear the threaded studs on the front
cylinder head exhaust port Pull the exhaust system out of the right-hand side of the frame
and remove it from the frame and engine.
7 If replacement of the rear joint is necessary, the rear cylinder head must be removed as
described in Chapter Four in this section of the manual.
After the cylinder head is removed, remove the self-locking nuts (Figure 84) and remove
the rear joint. Install new self-locking nuts and tighten securely.
NOTE Don't lose the gasket at the front exhaust port and at the rear joint when the
exhaust pipe is removed from the engine.
8. Inspect the system as described in this chapter.
9. Be sure to install a new gasket in the front exhaust port in the cylinder head and at the
rear joint (Figure 85).
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10. Install all of the exhaust system components and tighten the fasteners only fingertight at this time. Make sure the exhaust pipe inlets are correctly seated in the cylinder
head exhaust port and at the rear joint.
11. Securely tighten the bolts and nuts securing the front exhaust pipe flange to the
cylinder head and to the rear joint, then tighten the bolts and nuts securing the muffler to
the frame. This will minimize exhaust leakage at the cylinder head.
12. After installation is complete, start the engine and make sure there are no exhaust
leaks. Correct any leak prior to riding the bike.
Inspection
1. Check for leakage where the exhaust pipes
attach to the muffler chamber.
2. Inspect the muffler chamber mounting bracket
for wear or damage. Replace if necessary.
Maintenance
The exhaust system is a vital key to the
motorcycles operation and performance, You
should periodically inspect, clean and polish (if
required) the exhaust system. Special chemical
cleaners and preservatives compounded for
exhaust systems are available at most
motorcycle shops.
Severe dents which cause flow restrictions
require replacement of the damaged part.
To prevent internal rust build-up, periodically
remove the system and turn it upside down to
drain any trapped moisture.
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CHAPTER SEVEN

ELECTRICAL SYSTEM
The electrical systems consist of the following systems:
a. Charging system.
b. Ignition system.
c. Starting system.
d. Lighting system.
e. Directional signal system.
f. Horn.

This chapter discusses each system in detail. Refer to Chapter Three for routine ignition
system maintenance.
CHARGING SYSTEM
The charging system consists of the battery, alternator and a solid state rectifier/voltage
regulator (Figure 1).
The alternator generates an alternating current (AC) which the rectifier converts to direct
current (DC). The regulator maintains the voltage to the battery and load (lights, ignition,
etc.) at a constant voltage regardless of variations in engine speed and load.
Testing Charging System
Whenever the charging system is suspected of trouble, make sure the battery is fully
charged before going any further. Clean and test the battery as described in Chapter
Three in this section of the manual. If the battery is in good condition, test the charging
system as follows.
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CHARGING SYSTEM
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1. Place the bike securely on the sidestand.
2. Remove the seat.
3. Check the fuses as described in this chapter. Replace any blown fuses.
4. Unhook the fuel line.
b. Remove the battery cover.
NOTE Do not disconnect either the positive or negative battery cables; they are to
remain in the circuit as is.
5. Connect a 0-20 DC voltmeter to the battery. Connect the positive (+) voltmeter
terminal to the positive (+) battery terminal and the negative (-) voltmeter terminal to
ground.
6. Start the engine and accelerate to approximately 5,000 rpm. Voltage should read 14-15
volts.
7. If charging current is lower than specified, check the alternator stator as described in
the following section.
ALTERNATOR
An alternator is a form of electrical generator in which a magnetized field called a rotor
revolves within a set of stationary coils called a stator. As the rotor revolves, alternating
current is induced in the stator. The current is then rectified and used to operate the
electrical accessories on the motorcycle and for charging the battery. The rotor is a
permanent magnet.
Stator Checks
1. Remove the frame left-hand side cover.
2. Disconnect the alternator 3-pin electrical connector (containing 3 white wires) located
by the fuel pump.
3. Using an ohmmeter, measure the resistance be- tween the alternator terminals. It is not
necessary to remove the stator assembly to perform this test. Set the ohmmeter to ohms x
1. Check each white wire against the other white. The specified resistance value should
be 0.34-0.42 ohms.
4. If the values are not within the specified range, check the electrical wires to and within
the connector terminals. If they are okay, then there is an open circuit or short in the
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stator coils and the stator must be replaced as described in this chapter.
Stator Removal/Installation
1. Place the bike on its sidestand.
2. Remove the frame left-hand side cover.
3. Disconnect the alternator 3-pin electrical
connector (containing 3 white wires) located by
the fuel pump.
4. Unhook the fuel line from the clamp on top
of the battery cover and remove the battery
cover.
5. Disconnect the negative battery cable as
described in Chapter Three in this section of the
manual.
6. Remove the bolt (Figure 5) securing the shift
lever arm and slide it off the shift shaft.
7. Remove the left-hand foot peg (A, Figure
6).
8. Remove the left-hand footrest bar (B, Figure
6).
9. At the clutch cable lower adjuster, loosen the
locknuts and rotate the adjuster (A, Figure 7) to
allow maximum slack in the cable.
10. Disconnect the clutch cable from the clutch
actuating lever (B, Figure 7). Then pull the
cable out of the lever and move it out of the
way.
11. Remove the bolt securing the engine ground
cable and disconnect the cable.
12. Carefully pull the stator wire harness from
the frame and remove the wires from the frame.
Note the path of the wire harness during
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removal; it must be routed the same during installation.
13. Using a crisscross pattern, loosen then remove the Allen screws securing the
alternator cover/coil assembly (Figure 8).
14. Remove the alternator cover/coil assembly, gasket and electrical cable. Don't lose the
locating dowels.
15. To replace the stator coils, perform the following:
a. Remove the screws and lock-washers (A, Figure 9) securing the stator coil assembly.
b. Remove the screw and metal retainer (B, Figure 9).
c. Carefully pull the rubber grommets (Figure 10) and wiring harness from the cover. Remove the stator coil assembly from the cover.
d. Separate the stator wiring harness from the pickup coil harness and remove the stator
wiring.
16. Install by reversing these removal steps. Note the following:
a. Make sure the locating dowels (A, Figure 11) are in place and install a new gasket (B,
Figure 11).
b. Make sure the electrical wire-harness is routed through the frame exactly as before.
c. Clean all wire connectors with electrical contact cleaner.
Inspection
1. Inspect the alternator cover/coil assembly for wear or cracking.
2. Check the electrical wires on the stator for any opens or poor connectors. Also check
the stator's insulating material for cracking. If the stator appears damaged in any way, test
the assembly as described under Stator Testing in this chapter.
Flywheel (Rotor) Removal/Installation
The following Yamaha special tools are required for flywheel removal:
a. Flywheel puller-set (U.S.partNo.YU-33270) or (U.K. part No. 90890-01362).
b. Adapter (U.S. part No. YU-33282) or (U.K. part No. 90890-04089).
NOTE This procedure is shown with the engine removed and partially disassembled/or
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clarity. It is not necessary to remove the
engine for this procedure.
1. Remove the alternator stator as
described in this chapter.
2. Use a strap wrench (Figure 12) on
flywheel to keep it from turning.

the

3. Remove the flywheel bolt and washer
(Figure 13) securing the flywheel.
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CAUTION Make sure to thread the special tool bolts completely into the flywheel
threads to avoid damage to the flywheel as well as the special tool.
4. Install the previously described Yamaha special tools or a similar puller, onto the
flywheel as shown in Figure 14.
5. Use a wrench on the puller and tap on the end of the puller jackscrew with a brass
mallet until the flywheel disengages. Remove the puller and the flywheel (Figure 15).
6. If necessary, remove the Woodruff key from the crankshaft.
7. Installation is the reverse of these steps while
noting the following:
a. If removed, install the Woodruff key (Figure
16) in the crankshaft
CAUTION Carefully inspect the inside of the flywheel (Figure 17) for small bolts, washers or
other metal "trash" that may have been picked up
by the mag- nets These small metal bits can cause
severe damage to the alternator stator assembly
b. Install the flywheel washer and bolt. Lock the
flywheel as in Step 2 during removal. Tighten the
flywheel bolt to 58 ft.-lb. (80 Nm).
Flywheel (Rotor) Testing
The flywheel (rotor) is permanently magnetized
and cannot be tested except by replacement with a
flywheel known to be good. A flywheel can lose
magnetism from old age or a sharp blow. If
defective, the flywheel must be replaced; it cannot
be re-magnetized.
VOLTAGE REGULATOR/RECTIFIER
Varying engine speeds and electrical system loads
affect alternator output. The voltage regulator
controls alternator output by varying its field
current. Yamaha does not provide any test
procedures or specifications for the voltage
regulator/rectifier.

XV400 Virago Service Manual

156

The voltage regulator is mounted either under the
frame behind the engine (Figure 18) or under the
left-hand trim panel (Figure 19).
IGNITION SYSTEM
All XV400 models are equipped with a Transistor
Control Ignition (TCI) system. The TCI system
consists of both a pickup unit and an igniter unit
and uses no breaker points. It is non-adjustable,
but the timing should be checked to make sure all
components within the ignition system are
operating correctly. The ignition advance circuit is
controlled by signals generated by the pickup coils
and the advance curve cannot be modified to
improve performance. The schematic layout of this
ignition system and how it relates to the rest of the
bike's electrical systems is shown in Figure 20.
Most problems involving failure to start, poor
driveability or rough running are caused by trouble
in the ignition system:
Note the following symptoms:
a. Engine misses.
b. Stumbles on acceleration (misfiring).
c. Loss of power at high speed (misfiring).
d. Hard starting (or failure to start).
e. Rough idle.
Most of the symptoms can also be caused by a carburettor(s) that is worn or improperly
adjusted.
But considering the law of averages, the odds are far better that the source of the problem
will be found in the ignition system rather than the fuel system.
Troubleshooting
The following basic tests are designed to quickly pinpoint and isolate problems in the
ignition system.
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Ignition Spark Test
Perform the following spark test to determine if the ignition system is operating
properly.
1. Remove one of the spark plugs as described in Chapter Three in this section of the
manual.
2. Connect the spark plug wire and connector to the spark plug and touch the spark plug
base to a good ground like the engine cylinder head. Position the spark plug so you can
see the electrodes.
WARNING During the next step, do not hold the sparkplug, wire or connector or a
serious electrical shock may result. If necessary, use a pair of insulated pliers to hold the
spark plug or wire. The high voltage generated by the ignition system could produce
serious or fatal shocks.
3. Crank the engine over with the starter. A fat blue spark should be evident across the
spark plug electrodes.
4A. If a spark is obtained in Step 3, the problem is not the igniter unit or coil. Check the
fuel system and spark plugs.
4B. If no spark is obtained, proceed with the following tests.
Testing
Test procedures for troubleshooting the ignition system are found in the diagnostic chart
in Figure 21. A multimeter, as described in Chapter One, in the front section of the
manual, is required to per- form the test procedures. The diagnostic chart will refer you to
a certain procedure in this chapter for testing.
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IGNITION SYSTEM DIAGNOSIS*

Pickup Coil Testing
To get an accurate reading, the ignition coils must be warm (minimum temperature is 20°
C [68° F]). If necessary, start the engine and let it warm up to nor- mal operating
temperature. If you are unable to start the bike, heat the pickup coil to the proper
temperature with a portable hair dryer.
1. Remove the seat and frame left handside cover.
2. Disconnect the battery negative lead as described in Chapter Three in this section of
the manual.
3. Disconnect the pickup coil 4-pin electrical connector (containing 1 red, 1 blue, 1
brown and 1 green) from the igniter unit. The igniter unit is located under the right-hand
engine cover (Figure 22) behind the fuel pump relay and the flasher relay assembly.
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NOTE Connect the ohmmeter to the electrical
connector attached to the wiring harness
leading to the pickup coil.
4. Use an ohmmeter on R x 100 to measure the
pickup coil resistance between the following
terminals:
a. Brown to green.
b. Red to blue.
5. Replace the pickup coil assembly if it does not meet the test specifications (Resistance:
140-170 ohms)
6. If the pickup coil is satisfactory, reconnect the electrical connector and install all
removed parts.
Pickup Coil Removal/Installation
1. Remove the seat and disconnect the battery negative lead as described in Chapter
Three in this section of the manual.

Consider any test results carefully before replacing a component that tests only slightly
out of specification, especially resistance. A number of variables can affect test results
dramatically. Most motorcycle dealer- ships and parts suppliers will not accept the
return of any electrical part. If you cannot determine the exact cause of any electrical
system malfunction, have a Yamaha dealership retest that specific system to verify test
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results.

2. Remove the alternator stator assembly as described in this chapter.
3. Remove the screws and lock-washers (A,
Figure 23) securing the pickup coil assembly.
4. Remove the screw and metal retainer (B
Figure 23).
5. Carefully pull the rubber grommets (Figure
10) and wiring harness from the cover. Remove
the pickup coil assembly from the cover.
6. Separate the pickup coil wiring harness from
the stator coil harness and remove the pickup
coil wiring.
7. Follow the pickup coil electrical harness from
the coil assembly to the electrical connector on
the frame and loosen or remove any clamps or
tie wraps securing the harness to the frame.
8. Disconnect the electrical connector from the
igniter unit and remove the pickup coil
assembly from the frame.
9. Install by reversing these removal steps while
noting the following:
a. Make sure the rubber grommets are properly
seated in the crankcase groove to prevent the
entry of moisture.
b. Apply a dielectric compound to the electrical
connectors prior to reconnecting them. This will
help seal out moisture.
c. Make sure the electrical connectors are free
of corrosion and are completely coupled to each
other.

XV400 Virago Service Manual

162

Ignition Coils Testing
To get an accurate reading, the ignition coils
must be warm (minimum temperature is 20° C
[68° F]. If necessary, start the engine and let it
warm up to normal operating temperature. If you
are unable to start the bike, heat the coils to the
proper temperature with a portable hair dryer.
1. Place the motorcycle on the sidestand. Turn
the front wheel to either side to gain access to
the cover.
2. Remove the bolts securing the ignition coil
cover (Figure 24) and remove the cover.
3. Disconnect the ignition primary coil wire
electrical connectors (Figure 25). Each
connector contains 2 wires; (1 red/white and 1
grey) and (1 red/white and 1 orange).
4. Remove the front cylinder head right-hand
cover (Figure 26) and the rear cylinder head
left-hand cover (Figure 27)
5. Disconnect the spark plug lead (Figure 28)
from each spark plug.
6. At each electrical connector, measure the coil
primary resistance using an ohmmeter set at R x
1. Connect the ohmmeter test leads to the
ignition coil connector as shown in Figure 29.
The correct primary resistance is 3.8-4.6 ohms.
7. Carefully remove the spark plug cap from
each spark plug lead.
8. Measure the secondary resistance using an
ohm-meter set at R x 1,000. Measure between
the coil's secondary spark plug lead (Figure 30)
and the grey or orange lead. The correct
secondary resistance is 10.6-15.8 ohms.
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9. Replace the ignition coil(s) if it doesn't test
within the specifications in Step 6 and/or Step
8.
10. Reconnect all electrical connections. Make
sure the electrical connectors are free of
corrosion and are completely coupled to each
other.
11. Install all items removed.
Ignition Coil Removal/Installation
1. Place the motorcycle on the sidestand.
2. Remove the bolts securing the ignition coil
cover (Figure 24) and remove the cover.
3. Disconnect the ignition primary coil wire
electrical connectors (Figure 25). Each
connector contains 2 wires: 1 red/white and 1 grey; and 1 red/white and 1 orange.
4. Remove the front cylinder head right-hand cover (Figure 26) and the rear cylinder
head left-hand cover (Figure 27).
5. Disconnect the spark plug lead (Figure 28)
from each spark plug.
NOTE Step 6 and Step 7 are shown with the
engine removed from the frame for clarity.
6. Remove the bolt, lock-washer and washer
(Figure 31) on each side securing each ignition
coil assembly to the front cylinder mounting
bracket.
7. Carefully pull the ignition coil assembly
(Figure 32), spark plug leads and cap out from
the mounting bracket and remove both coil
assemblies.
8. Install by reversing these removals steps.
Make sure the electrical connectors are free of
corrosion and are completely coupled to each
other.
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Igniter Unit Check
The igniter unit cannot be tested. If there is a problem within the ignition system and all
other components within the ignition system perform within test specifications, then the
igniter unit is probably faulty and should be replaced.
Prior to purchasing a new igniter unit, have the system checked by a Yamaha dealer.
They may perform a "remove and replace" test to see if the
igniter unit is faulty. This type of test is expensive if performed by yourself. Remember if
you purchase a new igniter unit and it does not solve your particular ignition system
problem, you cannot return the igniter unit for a refund.
Igniter Unit Removal/Installation
The igniter unit is located under the right-hand
engine cover behind the fuel pump relay and the
flasher relay assembly.
1. Remove the seat and disconnect the battery
negative lead as described in Chapter Three in
this section of the manual.
2. Remove the right-hand engine cover (Figure
33).
3. Remove the bolts securing the electrical panel
to the mounting bracket (Figure 34).
4. Carefully pull the electrical panel out and turn
it around.
5. Remove the bolts and washers securing the
igniter unit to the electrical panel.
6. Disconnect the electrical wire connectors at the igniter unit and remove it.
7. Install by reversing these removal steps. Before connecting the electrical wire
connectors at the igniter unit, make sure the connectors are clean of any dirt or moisture.
When the engine stop switch and the main switch are turned to ON, the engine can only
be started if:
a. The transmission is in NEUTRAL.
b. The clutch lever is pulled in (transmission in gear) and the sidestand is up.
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If the above conditions are not met, the starting circuit cut-off relay will prevent the
starter from operating.
The starter gears are covered in Chapter Four in this section of the manual.
Starter Motor Removal/Installation
1. Place the bike on the sidestand.
2.Remove the exhaust system as described in Chapter Six in this section of the manual.
3. Make sure the ignition switch is in the OFF position.
4. Disconnect the negative lead from the battery.
NOTE Figure 36 is shown with the engine partially disassembled for clarity.
5. Pull back on the rubber boot and disconnect the electrical wire (A, Figure 36) from the
starter motor.
6. Remove the bolts (B, Figure 36) securing the starter motor to the crankcase and
remove it.
7. Installation is the reverse of these steps. Note the following:
a. Grease the starter O-ring (A, Figure 37) and insert the starter motor into the crankcase
and properly mesh it with the starter reduction gears. Do not damage the O-ring during
installation.
b. Tighten the starter motor mounting bolts to 5.1ft.-lb.(7N.m).
Starter Motor Disassembly/Assembly
The overhaul of a starter motor is best left to an expert. This section shows how to
determine if the unit is defective.
Refer to Figure 38 for this procedure.
1. Remove the starter motor case bolts and lock- washers (Figure 39).
CAUTION Do not operate the starter for more than five seconds at a time. Let it rest
approximately ten seconds, then use it again.
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STARTING SYSTEM
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2. Slide off the front cover (B, Figure 37).
3. Slide off the rear cover (Figure 40) and
shims (Figure 41). Record the number of shims
as the same number must be installed during
assembly.
4. Withdraw the armature from the case
(Figure 42).
5. Clean all grease, dirt, and carbon dust from
the armature, case and end covers
CAUTION Do not immerse brushes or the wire
windings in solvent or the insulation might be
damaged Wipe the windings with a cloth
slightly moistened with solvent and dry
thoroughly.

STARTER MOTOR

1. Bolt 2. Lockwasher 3. Washer 4. Rear cover 5. Shim 6. Shim
7. Brush holder (negative) 8. Brush holder (positive) 9. O-ring
10. Case and armature 11. Front cover
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6. Pull back the spring from behind the brushes
and remove the brushes from their guides.
Measure the length of each brash with a Vernier
calliper (Figure 43). If they are worn to 0.20 in.
(5.0 mm) or less, replace them.
7. Check the spring tension by comparing to a
new set of springs. Replace if necessary.
8. Inspect the condition of the commutator
(Figure 44). The mica in a good commutator is
below the surface of the copper bars (Figure
45). A worn commutator is indicated by the
copper and mica being level with each other. A
worn commutator can be undercut, but it
requires a specialist. Take the job to your
Yamaha dealer or an electrical repair shop.
9. Inspect the commutator bars for
discoloration. If a pair of bars are discoloured,
that indicates grounded armature coils.
10. Use an ohmmeter and check the electrical
continuity between pairs of commutator bars
(Figure 46) and between the commutator bars
and the shaft mounting (Figure 47). If there is a
short, the armature should be replaced.
11. Inspect the field coil by checking continuity
from the cable terminal to the motor case with
an ohmmeter; there should be no continuity.
Also check from the cable terminal to each
brush wire; there should be continuity. If the
unit fails either of these tests, the case/field coil
assembly must be replaced.
12. Check the bushing in the front end cover
(Figure 48) and the oil seal and bushing in the
rear end cover (Figure 49). If worn or
damaged, refer it to a Yamaha dealer for further
service.
13. Inspect the splines (A, Figure 50) on the
armature shaft where it meshes with the starter gears. Check for worn or chipped splines.
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14. Check the bearing (B, Figure 50) on the
armature shaft for wear or damage.
15. Inspect the case O-rings (Figure 51) for
wear, deterioration or damage; replace if
necessary.
16. Inspect the stack-up of nuts, washer and
insulated washers (Figure 52) on the positive
brush holder assembly. Replace any damaged
part if necessary.
17. Assemble by reversing these removal
steps.
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Starting Circuit Sidestand Switch Testing
1 Place blocks under the motorcycle to hold it securely m place.
2. Remove the seat.
3. Disconnect the starting circuit sidestand relay 2-pin electrical connector located next to
the battery. It contains 2 wires (1 black and 1 blue/yellow).
4. Set the ohmmeter scale to read ohms x 1. Connect the ohmmeter test leads to the black
and blue/yellow terminals.
5. Raise the sidestand, there should be continuity (low resistance).
6. Lower the sidestand, there should be no continuity (infinite resistance).
7. If the switch tests okay, reconnect the 2-pin electrical connector. 8. To replace the
sidestand switch, disconnect the electrical connector. Remove the mounting screws and
remove the switch. Reverse to install.
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Starting Circuit Neutral Switch Testing
1. Place the motorcycle on the sidestand.
2. Disconnect the starting circuit neutral switch
single sky blue electrical connector, located on
the left-hand side next to the battery.
3. Set the ohmmeter scale to read ohms x 1.
Connect the ohmmeter positive (+) test lead to
the sky blue terminal leading to the neutral
switch.
4. Ground the ohmmeter negative (-) test lead to
the engine.
5. Shift the transmission into NEUTRAL, there
should be continuity (low resistance).
6. Shift the transmission into any gear, there
should be no continuity (infinite resistance).
7. If the switch tests okay, reconnect the single
sky blue electrical connector.
8. To replace the sidestand switch, remove the
left- hand crankcase cover as described in
Chapter Four in this section of the manual.
Disconnect the electrical connector, then
remove the mounting screws and remove the
switch (Figure 58). Reverse to install.
LIGHTING SYSTEM
The lighting system consists of the headlight,
taillight/brake-light combination, directional
signals, warning lights and speedometer and
tachometer illumination lights. In the event of
trouble with any light, the first thing to check is
the affected bulb itself. If the bulb is good,
check all wiring and connections with a test
light. Table 3 lists the re- placement bulbs for
these components.
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Headlight Replacement
WARNING
If the headlight bulb has just burned out or
turned off it will be hot Don't touch the bulb
until it cools off
1. Remove the mounting screws (A, Figure 59)
on each side of the headlight housing.
2. Pull the trim bezel and headlight unit (B,
Figure 59) out and disconnect the electrical
connector (A, Figure 60) from the bulb.
3 Remove the bulb cover (B, Figure 60)
CAUTION Do not touch the bulb glass with
your fingers because traces of oil on the bulb
will drastically reduce the life of the bulb Clean
any traces of oil from the bulb with a cloth
moistened in alcohol or lacquer thinner.
4 Turn the bulb holder counter clockwise and
remove the bulb
5 Install by reversing these steps. Be sure to
install the bulb cover with the TOP mark (C,
Figure 60) facing up
6 Adjust the headlight as described below.
Headlight Adjustment
Adjust the headlight horizontally and vertically
according to the Department of Motor Vehicles
regulations in your area.
There are 2 adjustments horizontal and vertical
to adjust, proceed as follows:
Horizontal adjustment—Turn the top screw (A,
Figure 61) clockwise to move the beam to the
right and counter-clockwise to move the beam to the left
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Vertical adjustment—Turn the lower screw (B,
Figure 61) clockwise to move the beam up and
counter-clockwise to move the beam down.
Speedometer Illumination Bulb Replacement
1. Disconnect the speedometer cable (Figure
62).
2 Remove the bolts securing the speedometer
base and pull it away from the steering head.
3. Remove the outside cover (as necessary) to
gain access to the blown bulb.
4. Remove the bulb from the connector and
install a new one.
5. Installation is the reverse of these steps.
SWITCHES
Front Brake Light Switch Replacement
1. Using a small screwdriver or drift, push up in
the hole in the base of the master cylinder switch
receptacle and withdraw the switch and
electrical harness from the master cylinder
(Figure 63).
2. Remove the headlight and follow the switch's
electrical harness into the headlight case (Figure
64) and disconnect it.
3. Install the new switch and connect the wires.
Rear Brake Light Switch Replacement
1. Remove the frame right-hand side cover.
2. Unhook the spring (A, Figure 65) from the
brake arm.
3. Unscrew the switch housing and locknut (B,
Figure 65) from the mounting bracket.
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4. Disconnect the electrical wires.
5. Replace the switch; reinstall and adjust as described in this chapter.
Rear Brake Light Switch Adjustment
1. Turn the ignition switch to the ON position.
2. Depress the brake pedal. Brake light should come on just as the brake begins to work.
3. To make the light come on earlier, hold the
switch body (A, Figure 66) and turn the
adjusting nut (B, Figure 66) as required.
Sidestand Switch Replacement
NOTE This procedure is shown with the
sidestand assembly removed for clarity. It is
not necessary to remove the assembly in order
to remove the switch.
1. Place the bike securely on the sidestand.
2. Remove the sidestand switch screws
(Figure 67).
3. Disconnect the switch electrical connector
and remove the switch.
4. Install the new switch and connect the
connector.
Flasher Relay Replacement
1. Remove the right-hand side cover (Figure
33).
2. Disconnect the 9-pin electrical connector
and remove the flasher relay (Figure 68) and
replace it with a new unit.
FUEL PUMP TESTING
The fuel pump system consists of a fuel pump, fuel pump controller and fuel reserve
switch. Refer to Figure 69 for 1987-1989 models or Figure 70 for 1990-1993 models.
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Fuel pump removal and installation is described in Chapter Six in this section of the
manual. Observe the following conditions when troubleshooting the fuel pump system.
1. Check all connections to make sure they are tight and free of corrosion.
2. Check the battery to make sure it is fully charged.
3. Fuel pump troubleshooting is divided into
4 separate test procedures, each dependent upon the problem experienced.
5. Turn the main switch ON and the engine stop switch to RUN.
6. Push the START button and measure the voltage. Interpret results as follows:
a. Less than 12 volts: check the main switch.
b. More than 12 volts: proceed to Step 7.
7. Reconnect the 6-pin electrical connector.
8. Remove the headlight as described in this chapter.
9. Within the headlight housing, disconnect the right-hand handlebar switch 9-pin
electrical connector.
Test1: Fuel pump fails to operate after engine is started.
Test 2: Fuel pump fails to operate for a 5 second interval when the carburettor fuel
level is low and the fuel level indicator does not come on.
Test3: Fuel pump fails to operate for 5second intervals when the carburettor fuel
level is low and the fuel level indicator comes on.
Test 4: Fuel pump does not stop after 30 seconds when fuel indicator comes on while
engine is turned on.
Test 1
1. Remove the right-hand cover (Figure 33).
2. Shift the transmission into neutral.
3. Disconnect the fuel pump relay 6-pin electrical connector (Figure 71).
4. Connect a 0-20 V DC voltmeter to the wiring harness side of the connector. Connect
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the positive (+) test lead to the red/white terminals and the negative (-) test lead to
ground.
5. Turn the main switch ON and the engine stop switch to RUN. 6. Push the START
button and measure the voltage. Interpret results as follows:
a. Less than 12 volts: check the main switch.
b. More than 12 volts: proceed to Step 7.
7. Reconnect the 6-pin electrical connector.
8. Remove the headlight as described in this chapter.
9. Within the headlight housing, disconnect the right-hand handlebar switch 9-pin
electrical connector.
10. Connect an ohmmeter to the right-hand switch side of the electrical connector.
Connect the test leads to the red/white and the red/green terminals.
11. Move the FUEL (reserve) switch button as follows and check continuity. Interpret
results as follows:
a. Push the switch button in: there should be continuity (low resistance).
b. Release the switch button from the pushed position: there should be no continuity
(infinity).
c. If the switch fails either of these steps, the switch assembly is faulty and must be replaced.
12. Reconnect the 9-pin electrical connector and install the headlight.
13. In the area under the right-hand cover, locate the fuel pump relay 6-pin electrical
connector (Figure 71).
14. On the wiring harness side of the connector, connect a jumper wire between the
red/white and the blue/black terminals.
15. Turn the main switch ON and the engine stop switch to the RUN position.
16. Push both the START button and the FUEL (reserve) button at the same time.
Interpret results as follows:
a. Fuel pump operates: Re-check the entire fuel system electrical connections to make
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sure they are tight and free of corrosion. If all connections are OK, replace the fuel pump
relay.
b. Fuel pump does not operate: replace the fuel pump.
17. Connect the fuel pump relay 6-pin electrical connector. Do not install the right-hand
cover if Test 2 is going to be performed.

FUEL PUMP CIRCUIT (1987-1989)

1. Fuel pump relay 2. Fuel pump 3. Reserve switch 4. Igniter unit
5. Fuel indicator light 6. Fuel sender 7. Diode 8. Engine stop switch 9. Main switch
10. Start switch
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Test2
1. If still in place, remove the right-hand cover (Figure 33).
2. Shift the transmission into neutral.
3. Disconnect the fuel pump relay 6-pin
electrical connector (Figure 71).
4. Connect a 0-20 V DC voltmeter to the
wiring harness side of the connector. Connect
the positive (+) test lead to the red/white
terminals and the negative (-) test lead to
ground.
5. Turn the main switch ON and the engine
stop switch to RUN.
6. Push the START button and measure the voltage. Interpret results as follows:
a. Less than 12 volts: check the main switch.
b. More than 12 volts: proceed to Step 7.
7. Reconnect the 6-pin electrical connector.
8. Remove the headlight as described in this chapter.
9. Within the headlight housing, disconnect the right-hand handlebar switch 9-pin
electrical connector.
10. Connect an ohmmeter to the right-hand switch side of the electrical connector.
Connect the test leads to the red/white and the red/green terminals.
11. Move the FUEL (reserve) switch button as follows and check continuity. Interpret
results as follows:
a. Push the switch button in: there should be continuity (low resistance).
b. Release the switch button from the pushed position: there should be no continuity
(infinity).
c. If the switch fails either of these steps, the switch assembly is faulty and must be replaced.
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12. Reconnect the 9-pin electrical connector and install the headlight.
13. In the area under the right-hand cover, locate the fuel pump relay 6-pin electrical
connector (Figure 71). Do NOT disconnect it.
14. Carefully insert the positive (+) test lead into the blue/black wire terminal of the
connector. Make sure it touches bare metal within the connector.
15. Connect the negative (-) test lead to ground.
16. Turn the main switch ON and the engine stop switch to the RUN position.
17. Push both the START button and the FUEL (reserve) button at the same time.
Interpret results as follows:
a. Fuel pump input voltage less than 11 volts: replace the fuel pump relay.
b. Fuel pump input voltage more than 11 volts: Re-check the entire fuel system electrical
connections to make sure they are tight and free of corrosion. If all connections are OK,
replace the fuel pump.
18. Do not install the right-hand cover if Test 3 is going to be performed.
Test3
1. Remove the headlight as described in this chapter.
2. Within the headlight housing, disconnect the right-hand handlebar switch 9-pin
electrical connector.
3. Connect an ohmmeter to the right-hand switch side of the electrical connector. Connect
the test leads to the red/white and the red/green terminals.
4. Move the FUEL (reserve) switch button as follows and check continuity. Interpret
results as follows:
a. Push the switch button in: there should be continuity (low resistance).
b. Release the switch button from the pushed position: there should be no continuity
(infinity).
c. If the switch fails either of these tests, the switch assembly is faulty and must be replaced.
5. Reconnect the 9-pin electrical connector and in- stall the headlight.
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6. If still in place, remove the right-hand cover (Figure 33).
7. Shift the transmission into neutral.
8. Disconnect the fuel pump relay 6-pin electrical connector (Figure 71).
9. Connect a 0-20 V DC voltmeter to the wiring harness side of the connector. Connect
the positive (+) test lead to the red/green terminals and the negative (-) test lead to
ground.
10. Turn the main switch ON and the engine stop switch to RUN.
11. Push the START button and measure the voltage. Interpret results as follows:
a. Less than 12 volts: check the main switch. b. More than 12 volts: proceed to Step 12.
12. Reconnect the 6-pin electrical connector.
13. Carefully insert the positive (+) test lead into the blue/black wire terminal of the
connector. Make sure it touches bare metal within the connector.
14. Connect the negative (-) test lead to ground.
15. Turn the main switch ON and the engine stop switch to the RUN position.
16. Push both the START button and the FUEL (reserve) button at the same time.
Interpret results as follows:
a. Fuel pump input voltage less than 11 volts: replace the fuel pump relay.
b. Fuel pump input voltage more than 11 volts for 5 seconds: Re-check the entire fuel
system electrical connections to make sure they are tight and free of corrosion. If all
connections are OK, replace the fuel pump.
17. Do not install the right-hand cover if Test 4 is going to be performed.

Test 4 (1987-1989 models only)
1. Remove the seat.
2. Disconnect the fuel sender 2-pin electrical connector (1 green and 1 black wire).
3. Connect a jumper wire between the green and black terminals on the wiring harness
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side of the connector. Make sure the jumper wire stays in place during the remainder of
this test.
4. Connect a 0-20 V DC voltmeter to the other side of the connector. Connect the positive
(+) test lead to the blue/black terminals and the negative (-) test lead to ground.
5. Turn the main switch ON and the engine
stop switch to RUN.
6. Push the START button and measure the
fuel pump input voltage. Interpret results as
follows:
a. 0 volts after about 30 seconds: fuel sender is
faulty, replace it.
b. More than 0 volts after about 30 seconds:
Re-check the entire fuel system electrical
connections to make sure they are tight and
free of corrosion. If all connections are OK, replace the fuel pump relay.
7. Reconnect the fuel sender 2-pin electrical
connector. Install the right-hand cover.
Fuel Pump Testing
Remove the fuel pump as described in Chapter
Six in this section of the manual. Connect a
12-volt battery to the fuel pump as shown in
Figure 72. If the fuel pump is good, it will
vibrate slightly. If not, replace it.

Fuel Reserve Switch
1. Remove the headlight as described in this chapter.
2. Disconnect the fuel reserve switch electrical connector containing 2 wires: red/white
and red/green.
3. Connect an ohmmeter's (set on R x 1) red lead to the red/white wire and the black lead
to the red/green wire.
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4. Interpret results as follows:
a. With the fuel reserve switch turned to RES, the reading should be 0 ohms.
b. With the fuel reserve switch turned to ON, the reading should be infinite resistance.
5. If the fuel reserve switch failed either of the tests in Step 4, the right-hand switch
assembly should be replaced.
HORN Removal/Installation
1. Disconnect the horn electrical connector (Figure 73).
2. Remove the bolts securing the horn.
3. Installation is the reverse of these steps.
Testing
1. Disconnect horn wires from harness.
2. Connect horn wires to 12-volt battery. If it is good, it will sound.
FUSES
Whenever a fuse blows, find out the reason for the failure before replacing the fuse.
Usually, the trouble is a short circuit in the wiring. This may be caused by worn-through
insulation or a disconnected wire shorting to ground. Fuse ratings are listed in Table 4.
CAUTION Never substitute aluminium foil or wire for a fuse. Never use a higher
amperage fuse than specified. An overload could result in fire and complete loss of the
bike.
There are 4 fuses used on the XV400 models. The fuse panel is located underneath the
seat.
If the main fuse blows, raise the seat and separate the rubber fuse holder (Figure 74).
Remove the fuse and replace it with one of the same amperage.
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CHAPTER EIGHT

FRONT SUSPENSION AND STEERING
This chapter discusses service operations on sus- pension components, steering, wheels
and related items. Specifications (Table 1) and tightening torques (Table 2) are found at
the end of the chapter.
FRONT WHEEL Removal/Installation
NOTE It is not necessary to completely remove the axle pinch bolt.
1. Loosen the axle pinch bolt (Figure 1).
2. Disconnect the speedometer cable (A, Figure 2) at the front wheel.
3. Loosen the front axle.
4. Place a wooden block under the crankcase to lift the front of the bike off the ground.
5. Unscrew the axle (B, Figure 2) from the right- hand fork leg and remove it.
6. Pull the wheel forward to disengage the brake disc from the caliper.
7. Remove the wheel.
CAUTION Do not set the wheel down on the disc surface as it may be scratched or
warped. Either lean the wheel against a wall or place it on a couple of wood blocks.
NOTE Insert a piece of wood in the calliper in place of the disc. That way, if the brake
lever is inadvertently squeezed, the piston will not be forced out of the cylinder. If this
does happen, the calliper might have to be disassembled to reseat the piston and the
system will have to be bled. By using the wood, bleeding the brake is not necessary when
installing the wheel.
8. Remove the spacer (Figure 3) from the seal in the right-hand side of the wheel.
9. Remove the speedometer drive from the seal in the left-hand side of the wheel.
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Inspection
1. Remove any corrosion on the front axle with
a piece of fine emery cloth.
2. Measure the radial runout of the wheel rim
with a dial indicator as shown in Figure 4. If
runout exceeds 0.08 in. (2.0 mm), check the
wheel bearings. Refer to Wheels in Chapter
Eight in the front section of this manual for
information on spoke tightening and wheel
truing.
3. Check the rims for cracks or damage as
described under Rims in Chapter Eight in the
front section of this manual.
Installation
1. Lightly grease the lips of both front wheel
seals (Figure 5) and the seal in the speedometer
gear case.
2. Insert the spacer in the right-hand side seal
(Figure 3).

3. Insert the speedometer gear case into the
wheel. Make sure to align the notches in the
gear case (A, Figure 6) with the speedometer
drive dogs (B, Figure 6).
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4. Install the front wheel and carefully insert the disc between the pads.
5. Make sure the locating slot in the speedometer gear case is aligned with the boss on the
fork tube. Also make sure the spacer (Figure 7) is still in place.
6. Insert the axle and screw it into the right-hand fork leg. Tighten the axle to
specifications (Table 2).
7. Apply the front brake and compress the front forks several times to make sure the axle
is installed correctly without binding the forks. Then tighten the axle pinch bolt to
specification (Table 2).
8. After the wheel is installed, completely rotate it and apply the brake several times to
make sure it rotates freely. 9. Install the speedometer cable.
NOTE Rotate the wheel slowly when inserting the cable so that it will engage properly

I. Tire 2. Inner tube 3. Rim 4. Spoke 5. Spacer 6. Oil seal 7. Bearing 8. Hub 9. Hub cover
10. Spacer 11. Spacer flange 12. Clutch meter 13. Clutch retainer 14. Speedometer drive
assembly 15. Front axle
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FRONT HUB Refer to Figure 8 for this
procedure.
Disassembly
1. Remove the front wheel as described in this
chapter.
2. If not already removed, remove the spacer
(Figure 3) from the seal in the right-hand side
of the wheel.
3. If not already removed, remove the
speedometer drive from the seal in the left-hand
side of the wheel.
4. Remove the hub cover (A, Figure 9).
5. Remove the right- (Figure 10) and left-hand
(B, Figure 9) oil seals.
6. Remove the speedometer clutch retainer and
clutch (C, Figure 9).
7. Remove the wheel bearings, spacer and
spacer flange. Tap the bearing out with a soft
aluminium or brass drift.
CAUTION Tap only on the outer bearing race.
The bearing will be damaged if struck on the
inner race.
Inspection
1. Clean bearings thoroughly in solvent and dry
with compressed air.
WARNING Do not spin the bearing with the air
jet while drying. Instead hold the inner race
with your hand. Because the air-jet can spin the
bearing race at higher speeds than which it was
designed, the bearing may disintegrate and
possibly cause severe eye injuries.
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2. Clean the inside and outside of the hub with solvent. Dry with compressed air.
3. Turn each bearing by hand (Figure 11), making
sure it turns smoothly. Check balls for evidence of
wear, pitting or excessive heat (bluish tint).
Replace bearings if necessary; always replace as a
complete set.
4. Check the axle for wear and straightness. Use
V-blocks and a dial indicator as shown in Figure
12. If the runout is 0.008 in. (0.2 mm) or greater,
the axle must be replaced.
Assembly
NOTE If installing sealed bearings, it is not
necessary to grease the bearings as de- scribed in
Step 1. Instead, proceed to Step 2.
1. Pack the bearings thoroughly with multipurpose
grease. Work the grease between the balls
thoroughly.
2. Pack the wheel hub and axle spacer with multipurpose grease.
NOTE Install the wheel bearings with the sealed
side facing outward.
3. Install the right-hand wheel bearing and the
spacer. Install the spacer flange and install the lefthand bearing.
CAUTION Tap the bearings squarely into place
and tap on the outer race only. Use a socket
(Figure 13) that matches the outer race diameter.
Do not tap on the inner race or the bearing might
be dam- aged. Be sure that the bearings are
completely seated.
4. Install the right-hand oil seal.
5. Install the speedometer clutch housing, retainer
and oil seal in the hub.
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6. Lubricate the oil seal lips with grease.
7. Disassemble the speedometer gear case and lubricate the gears and sliding faces with a
lightweight lithium soap base grease. Reassemble it.
8. Install the front wheel as described in this chapter.
HANDLEBAR Removal/Installation
1. Place the bike on the sidestand.
2. Remove the rear view mirror(s) (A, Figure
14).
3. Disconnect the brake light switch electrical
connection.
CAUTION Cover the fuel tank with a heavy
cloth or plastic tarp to protect it from accidental
spilling of brake fluid. Wash any spilled brake
fluid off any painted or plated surface
immediately, as it will destroy the finish. Use
soapy water and rinse thoroughly.
4. Remove the 2 bolts (A, Figure 15) securing
the master cylinder and lay it on the fuel tank. It
is not necessary to disconnect the hydraulic
brake line.
5. Slide back the clutch cable adjuster cover
(Figure 16). Then slacken the clutch cable and
disconnect it at the hand lever.
6. Remove the screws and separate the 2 halves
of the left-hand switch assembly (B, Figure 14).
7. Remove the screws and separate the 2 halves
of the right-hand switch assembly (B, Figure
15). Dis- connect the throttle cable from the
throttle grip.
8. Remove the bolt covers.
9. Remove the clamps (A, Figure 17) securing electrical cables to the handlebar.
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10. Remove the 4 handlebar clamp Allen bolts and remove the handlebar upper holders
(B, Figure 17). 11. Install by reversing these steps. Note the following:
a. Tighten Handlebar Allen Bolts to 14ft-lb
(20Nm).
b. Make sure the UP mark on the master
cylinder clamp (C, Figure 15) is facing up.
STEERING HEAD Refer to Figure 18 for this
procedure.
Disassembly
I. Place the bike on the sidestand.
2A. On 1987-1989 U.S. models and 1988 U.K.
models, remove the rear bolt and front bolt on
each side securing the frame top cover and
remove the cover.
2B. On 1990-on U.S. models and 1989-on U.K.
models, remove the sub-fuel tank as described
in Chapter Six in this section of the manual.
3. Remove the front wheel as described in this
chapter.
4. Disconnect the speedometer cable (Figure
19).
5. Disconnect and remove the horn.
6. Remove the headlight, the front turn
indicators and the headlight shell (Figure 20).
7. Remove the handlebar (A, Figure 21) as
described in this chapter.
8. Remove the speedometer unit (B, Figure 21)
and indicator light assembly (C, Figure 21).
9. Remove the front forks as described in this
chapter.
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10. Remove the steering stem bolt and remove the upper fork bridge (D, Figure 21)
11. Remove the ring nut (E, Figure 21) with a spanner wrench (Figure 22) or use an
easily improvised unit (Figure 23), and remove the upper bearing cover.
12. Pull the steering stem out of the frame (Figure 24). On these models, upper and lower
bearings are disassembled ball bearings so be ready to catch them as they fall out.
Remove all bearings that are held in the steering head by grease.
NOTE There is a total number of 38 ball bearings used—19 in the top and 19 in the
bottom. The bearings should not be intermixed because if worn or damaged, they must be
replaced in sets. However, balls in both sets are the same size.

STEERING STEM

1. Cover 2. Allen bolt 3. Upper holder 4. Lower holder 5. Bracket 6. Damper 7. Steering
bolt 8. Cable guide 9. Washer 10. Bolt 11. Ring nut 12. Bearing cover 13. Outer race 14. Steel
balls 15. Race 16. Race 17. Steering stem 18. Upper fork bridge 19. Washer 20.
Lockwasher 21. Nut 22. Clip
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Inspection
1. Clean the bearing races in the steering head
and all bearings with solvent.
2. Check for broken welds on the frame around
the steering head. If any are found, have them
repaired by a competent frame shop or welding
service familiar with motorcycle frame repair.
3. Check the balls for pitting, scratches, or
discoloration indicating wear or corrosion.
Replace them in sets if any are bad.
4. Check the upper and lower races in the
steering head for pitting, galling and corrosion.
If any of these conditions exist, replace the
races as described in this chapter.
5. Check steering stem for cracks and check its
race for damage or wear. Replace if necessary.
Bearing Race Replacement
The headset and steering stem bearing races are
pressed into place. Because they are easily bent,
do not remove them unless they are worn and
require replacement. Take old races to the
dealer to ensure exact replacement.
To remove a headset race, insert a hardwood
stick into the head tube and carefully tap the
race out from the inside (Figure 25). Tap all
around the race so that neither the race nor the
head tube are bent. To install a race, fit it into
the end of the head tube. Tap it slowly and
squarely with a block of wood (Figure 26).
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Assembly
Refer to Figure 18 for this procedure.
1. Make sure the steering head bearing races are
properly seated.
2. Apply a coat of wheel bearing grease to the
lower bearing race cone on the steering stem and
fit 19 ball bearings around it.
3. Apply a coat of wheel bearing grease to the
upper bearing race cone and fit 19 ball bearings
around it (Figure 27).
4. Insert the steering stem into the head tube. Hold
it firmly in place.
5. Install the upper bearing race and upper bearing
cover.
6. Position the ring nut with the taper side facing
downward.
7. Install the ring nut and tighten it to
approximately 27 ft.-lb. (38 Nm).
8. Loosen it completely. Then retighten it to 7.2
ft.-lb. (10 Nm).
9. Continue assembly by reversing Disassembly
Steps 1-10. Torque specifications are:
Front axel
Front axel pinch bolt
Steering stem ring nut
Initial tightening
Final tightening
Steering stem bolt
Front fork
Upper bridge bolt
Lower bridge bolt
Allen bolts
Front fender bolts
XV400 Virago Service Manual
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14ft-lb (20Nm)
27ft-lb (38Nm)
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39ft-lb (54Nm)
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14ft-lb (20Nm)
17ft-lb (23Nm)
7.2ft-lb (10Nm)
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10. After the total assembly is completed, check the stem for looseness or binding
readjust if necessary.
Steering Stem Adjustment
If play develops in the steering system, it may
only require adjustment. However, don't take a
chance on it. Disassemble the stem as described
under Steering Head in this chapter.
FRONT FORK
The Yamaha front suspension consists of a
spring- controlled, hydraulically dampened
telescopic fork. Before suspecting major trouble,
drain the front fork oil and refill with the proper
type and quantity; refer to Chapter Three in this
portion of the manual. If you still have trouble,
such as poor damping, a tendency to bottom or
top out or leakage around the rubber seals,
follow the service procedures in this section.
To simplify fork service and to prevent the
mixing of parts, the legs should be removed,
serviced and installed individually.
Removal/Installation
1. Place the motorcycle on the sidestand.
2. Remove the front wheel as described in this
chapter.
3. Remove the bolts securing the front fender
(Figure 28) and remove the fender assembly.
4. Remove the brake calliper as described in
Chapter Ten in this portion of the manual.
NOTE Insert a piece of wood in the calliper in
place of the disc. That way, if the brake lever is
inadvertently squeezed, the piston will not be
forced out of the calliper. If it does happen, the
calliper might have to be disassembled to reseat
the piston. By using the wood, bleeding the brake
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is not necessary when installing the wheel.
5. Remove the top trim cap (Figure 29).
6. Loosen the upper (A, Figure 30) and lower
(B, Figure 30) fork bridge bolts.
7. Remove the fork tube. It may be necessary to
slightly rotate the tube while removing it.
8. Repeat for the opposite side.
9. Install by reversing these removal steps. Note
the following:
a. Push the fork tube up until it is flush with the
top surface of the upper fork bridge (Figure
31).
b. Tighten the lower fork bridge bolts only
sufficiently to hold the fork assemblies in place.
c. Install the front axle and tighten it securely.
(This will hold the fork legs in their correct
relation to each other prior to tightening the
bridge bolts)
d. Torque the bolts to specifications in Table 2.
e. Remove the front axle.
Disassembly Refer to Figure 32 for this
procedure.
NOTE This procedure is best performed with
the aid of a helper.
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FRONT FORK

1. Trim cap 2. Stopper ring 3. Spring seat 4. O-ring 5. Spring 6. Piston ring 7. Damper rod/
rebound spring 8. Oil lockpiece 9. Fork tube 10. Dust seal 11.Clip 12. Oil seal 13. Slider
bushing guide 14. Slider 15. Clamp bolt 16. Allen bolt 17. Washer 18. Gasket 19. Drain screw

CAUTION If the bike has been subjected to frequent rain or moisture or if the bike has
been in storage for any period of time, moisture may have passed the trim cap causing
rust. Any rust must be removed prior to removing any upper fork-parts during this
procedure. If any rust particles drop down into the fork assembly the fork must be
removed, disassembled and thoroughly cleaned prior to refilling with fresh fork oil. After
removing the trim cap, if rust is present, scrape it clean, blow the rust residue out with
compressed air and apply WD-40, or equivalent, then remove the stopper ring and spring
seat.
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1. If not already removed, remove the fork trim cap (Figure 33).
2. Turn the fork assembly upside down and place it on a piece of soft wood on the shop
floor.
NOTE The lower Allen bolt had a locking agent applied to the threads during assembly
and is usually very difficult to loosen.
3. Have a helper compress the fork slider to exert spring pressure onto the damper rod to
prevent it from rotating in Step 4.
4. Loosen the lower Allen bolt (Figure 34) with an air driver or impact driver if possible.
Remove the Allen bolt and sealing washer. If you are unable to loosen the Allen bolt at
this time, it will be loosened in Step 10.
5. The spring seat and spring are held in position by a stopper ring. To remove the
stopper ring, have an assistant depress the spring seat (A, Figure 35) using a suitable size
drift.
6. Remove the stopper ring (B, Figure 35) from its groove in the fork with a small
screwdriver. Discard the stopper ring as a new one must be installed.
7. When the stopper ring is removed, release tension from the spring seat and remove it.
8. Remove the fork spring and if the Allen bolt
was removed, also remove the damper rod.
9. Turn the fork upside down and pour the oil out
and discard it. Pump the fork several times by
hand to expel most of the remaining oil.
NOTE The following step requires the use of
Yamaha special tools.
10. If you were unable to loosen the lower Allen
bolt in Step 4, perform the following:
a. Install Yamaha special tool Damper Rod
Holder (U.S. part No. YM-01300-1, U.K. part
No. 90890-01294) onto the T-handle (U.S. part
No. YM-01326-1, U.K. part No. 90890- 01326).
NOTE Figure 36 and Figure 37 are shown with
the damper rod removed from the fork slider for
clarity.
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b. Insert the special tools into the forktube (Figure 38) and carefully drive the holder
(Figure 36) into the top recess in the damper rod (Figure 37). This will hold the damper
rod in place while loosening the Allen bolt.
c. Hold the special tool in place and loosen the Allen bolt (Figure 34). Remove the Allen
bolt and sealing washer.
d. Remove the special tool.
11. Remove the dust seal (Figure 39) from the slider.
12. Remove the snap ring (Figure 40) from the groove in the slider.
13. Pull the fork tube out of the slider.
CAUTION The oil seal is very stiff and is difficult to remove. Use an oil seal puller if
removal is difficult. If necessary, take the fork slider to a Yamaha dealer and have the
seal removed to prevent damage to the slider.
14. Remove the oil seal by prying it out with a flat-tipped screwdriver. Remove the oil
seal slowly to prevent damage to the fork slider.
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Inspection
1. Thoroughly clean all parts in solvent and dry
them.
2. Check upper fork tube exterior for scratches
and straightness. If bent or scratched, it should
be re- placed.
3. Check the fork slider for dents or exterior
damage that may cause the upper fork tube to
hang up during riding conditions. Replace if
necessary.
4. Check the axle bearing surface and the
threaded holes in the slider (Figure 41) for wear
or damage. Replace if necessary.
5. Carefully check the damper rod piston ring
(Figure 42) for wear or damage.
6. Check the damper rod for straightness. Figure
43 shows one method. The rod should be
replaced if the runout is 0.008 in. (0.2 mm) or
greater.
7. Make sure the oil holes in the damper rod are
clear (Figure 44). Clean out if necessary.
8. Measure the uncompressed length of the fork
spring (Figure 45). Replace the spring if it is too
short. See Table 1 for specifications.
9. Check the condition of the O-ring (Figure 46)
on the fork cap. Replace if worn, damaged or
starting to deteriorate.
10. Inspect the slider bushing guide (Figure 47)
for wear or damage. Replace if necessary.
11. Check the oil seal surface (Figure 48) of the
slider for wear or damage. Clean out if
necessary.
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12. Thoroughly clean out any rust that may
have formed in the top of the fork tube (Figure
49). After removing the rust, thoroughly clean
the fork tube in solvent to remove all residue
that could contaminate the fork oil.
13. Make sure the dust seal (Figure 50) is still
flexible and the sealing lip is not damaged,
replace if necessary.
14. Any parts that are worn or damaged should
be replaced. Simply cleaning and reinstalling
unserviceable components will not improve
performance of the front suspension.
Assembly Refer to Figure 32 for this
procedure.
1. If removed, install the drain screw and
washer (Figure 51).
2. Apply fork oil to all parts prior to
assembly.
3. Install the rebound spring onto the damper
rod (Figure 52).
4. Insert the damper rod into the fork tube
(Figure 53) and install the oil lock piece
(Figure 54).
5. Apply a light coat of oil to the outside of the
fork tube and install it into the slider (Figure
55). Push it in until it stops.
6. Make sure the sealing washer (Figure 56) is
in place on the Allen bolt.
7. Apply red Loctite (No. 271) to the threads of
the Allen bolt and install it (Figure 34).
8. Use the same tool set-up used during
removal to keep the damper rod from turning
and tighten the Allen bolt to the torque found in Table 2.
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9. Position the oil seal with the open end
facing up (Figure 57) and install the oil
seal onto the fork tube (Figure 58).
NOTE Some type of fork seal driver is
required to install the oil seal. Yamaha
sells a fork seal driver set (U.S. part No.
YM-01367 and YM-8010 or U.K. part No.
90890-01367 and 90890-01370). The
adjustable fork seal driver shown in
Figure 59 is made by Suzuki, is universal,
and can be used on almost all Japanese
fork assembles (including Japanese
"Showa" forks equipped on some late
model Harleys).
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NOTE Make sure the seal seats squarely and fully in the bore of the slider.
NOTE In some cases, it may be necessary to drive the oil seal in the final way with a
broad tipped flat-bladed screwdriver and hammer being careful not to dam- age the oil
seal.
10. Using a fork seal driver (Figure 59), tap the seal into the slider until the clip groove
can be seen above the seal.
11. Install the clip (Figure 40) and make sure it seats correctly in the slider groove.
12. Install the dust seal and push it down until it completely seats in the slider (Figure
39).
NOTE In order to measure the correct amount of fluid, use a plastic baby bottle. These
have measurements in fluid ounces (oz.) and cubic centimetres (cc) on the side.
13. Fill fork tube with fresh fork oil. Carefully fill each fork tube with the type and
quantity listed in Table 1.
14. Position the fork spring with the closer wound coils going in last (Figure 60).
15. Position the spring seat with the O-ring end going in first (A, Figure 61) on top of the
fork spring.

16. Have an assistant depress the spring seat (A, Figure 62) using a suitable size drift and install
a new stopper ring (B, Figure 62). Make sure the stopper ring (B, Figure 61) is properly seated
in the fork tube groove.
17. After the stopper ring is installed, release tension from the spring seat and remove it.
18. Install the trim cap (C, Figure 61).
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CHAPTER NINE

REAR SUSPENSION AND FINAL DRIVE
NOTE This chapter covers all procedures unique to the XV535 Virago V-twins. If a
specific procedure is not included in this chapter, refer to Chapter Two at the front of this
manual for service procedures.
REAR WHEEL Refer to Figure 1 for this procedure.
Removal/Installation
1. Unscrew the rear brake adjusting nut (Figure 2) and disconnect the brake rod from the
brake lever.
NOTE Install the spring, nut and cotter pin back onto the brake rod to prevent their loss.
2. Remove the cotter pin and nut (A, Figure 3) securing the brake torque rod and
disconnect it from the brake panel.
3. Loosen the axle pinch bolt (B, Figure 3).
4. Remove the cotter pin and loosen the rear axle nut (Figure 4). Discard the cotter pin;
never reuse a cotter pin.
5. Place the bike securely on wood blocks so that the rear wheel clears the ground.

REAR WHEEL

1. Rear axle 2. Spacer 3. Washer 4. Bearing 5. Spacer flange 6. Spacer 7. Tire 8. Inner tube
9. Rim 10. Spoke and weight 11. Hub 12. Hub dust seal 13. Clutch hub 14. Bolt 15. Washer
16. Lockwasher 17. Bolt 18. Cotter pin 19. Axle nut
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REAR SUSPENSION AND FINAL DRIVE
6. Withdraw the axle (C, Figure 3) from the right- hand side. Don't lose the spacer
(Figure 5) between the brake hub and swing arm.
7. Slide the wheel to the right to disengage it from the hub drive splines and remove the
wheel.
8. If the wheel is going to be off for any length of time, or if it is to be taken to a shop for
repair, install the axle spacer on the axle along with the axle nut to prevent losing any
parts.
9. Install by reversing these removal steps. Note the following:
a. Make sure that the wheel hub splines (Figure 6) engage with the final drive (Figure 7).
Apply molybdenum disulfide grease to both splines prior to installation.
b. Prior to tightening the axle nut, install the brake torque link (A, Figure 3) then tighten
the rear axel nut to 75ft-lb (105Nm), and the pinch bolt to 11ft-lb (16Nm).
c. Install a new axle nut cotter pin and bend the ends over completely.
d. Adjust the rear brake as described under Rear Brake Pedal Free Play in Chapter Three
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in the front section of the manual.
e. Rotate the wheel several times to make sure it rotates freely and that the brake works
properly.
Inspection
Measure the axial and radial runout of the wheel
with a dial indicator as shown in Figure 8. The
maximum allowable axial and radial runout is
0.08 in. (2.0 mm). If the runout exceeds this
dimension, check the wheel bearing condition. If
the wheel bearings are in good condition and no
other cause can be found, refer to the wheel and
spoke information in Chapter Eight in the front
section of the manual.
Inspect the wheel for signs of cracks, fractures,
dents or bends. If it is damaged in any way, it
must be replaced.
WARNING Do not try to repair any damage to
the rear wheel as it will result in an unsafe riding
condition. Check axial runout as described under
Rear Hub Inspection in this chapter.
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REAR HUB
Disassembly Refer to Figure 1 for this procedure.
1. Remove the rear wheel as described in this chapter.
2. Pull the brake assembly straight out of the wheel
(Figure 9).
3. Remove the bolts securing the clutch hub (A,
Figure 10) to the wheel and remove it.
4. To remove the right-hand bearing (Figure 11).
Insert a soft aluminium or brass drift into the lefthand side of the hub and place the end of the drift
on the outer bearing race. Tap the bearing out of the
hub with a hammer working around the perimeter of
the bearing.
5. Remove the spacer flange and spacer. Then
remove the left-hand bearing (B, Figure 10) using
the same method described in Step 4.
Inspection
1. Do not clean sealed bearings. Non-sealed
bearings can be cleaned in solvent and thoroughly
dried with compressed air. Do not spin the bearing
with the air jet while drying.
2. Clean the inside and outside of the hub with
solvent. Dry with compressed air.
3. Turn each bearing by hand (Figure 12). Make
sure bearings turn smoothly. On non-sealed
bearings, check the balls for evidence of wear,
pitting or excessive heat (bluish tint). Replace
bearings if necessary; always replace as a complete
set. When replacing the bearings, be sure to take
your old bearings along to ensure a perfect matchup.
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4. Check the axle for wear and straightness. Use
V-blocks and a dial indicator as shown in
Figure 13. If the runout is 0.008 in. (0.2 mm)
or greater, the axle should be replaced.
5. Check the brake hub (Figure 14) for any
scoring or damage. If damage is apparent, refer
to Chapter Ten, in the front section of the
manual, for further inspection and service.
Assembly
1. Blow any dirt or foreign matter out of the
hub prior to installing the clutch hub and righthand side bearing.
2. Replace the clutch hub O-ring if worn or
damaged.
3. Pack the hub with multipurpose grease.
NOTE When performing Step 4, refer to
(Figure 1) for correct bearing and spacer alignment.
CAUTION Tap the bearings squarely into place and tap only on the outer race. Use a
socket (Figure 15) that matches the outer race diameter. Do not tap on the inner race or
the bearings will be dam- aged. Be sure to tap the bearings until they seat completely.
NOTE Install the right-hand side bearing with the sealed side facing outward.
4. Install the right-hand bearing (Figure 11), spacer flange and the spacer.
5. Install the left-hand bearing (B, Figure 10) into the hub.
6. Install clutch hub (A, Figure 10) and tighten the bolts securely.
7. Install the brake assembly into the wheel (Figure 9).
8. Install the rear wheel as described in this chapter.
SHAFT DRIVE Removal/Installation
1. Remove the rear wheel as described in this chap- ter.
2. Loosen the left-hand lower shock absorber upper nut and remove the lower cap nut
(Figure 16). Move the shock absorber up and out of the way.
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3. Remove the 4 nuts and washers (Figure 17)
securing the shaft drive unit to the swing arm.
4. Pull the shaft drive unit straight back until it
is free.
5. Wipe the grease from the splines on the end
of the shaft drive and final drive unit.
6. Check the splines (Figure 7) of both units
care- fully for signs of wear.
7. Pack the splines with multipurpose
molybdenum disulfide grease.
8. Install the shaft drive unit onto the swing
arm. Make sure that the splines of the shaft
drive engage properly with the final drive unit.
9. Install the 4 nuts and washers and tighten to
specifications in Table 2.
10. Install the rear wheel as described in this
chapter.
Disassembly/Inspection/Troubleshooting
Although it may be practical for you to
disassemble the final drive for inspection, you
cannot replace the bearings or seals (which
require bearing removal) without special tools.
If there is trouble in the shaft drive unit, it is
best to remove the unit and take it to your
Yamaha dealer and let them overhaul it. They
are also better equipped to check and adjust gear lash.
Inspect the exterior of the unit for signs of wear, cracks, damage, or oil leakage. If any
damage is present or there are signs of leakage, take the unit to your Yamaha dealer for
service.
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REAR SWING ARM Refer to Figure 18
for this procedure.
SWING ARM

1. Clamp bolt 2. Washer 3. Pivot shaft 4.
Lockwasher 5. Rubber boot 6. Thrust cover 7.
Washer 8. Roller bearing 9. Bushing 10.
Swing arm
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Removal/Installation
1. Place the bike on the sidestand.
2. Remove the exhaust system as described in Chapter Six in this section of the manual.
3. Remove the left-hand rear under cover (Figure 19).
4. Remove the rear wheel as described in this chap- ter.
5. Remove the shock absorbers from the swing arm as described in this chapter.
6. Pull the rubber boot (Figure 20) back off the middle driven gear and onto the swing
arm.
7. Straighten the locking tab (A, Figure 21) on the pivot shaft lockwasher.
8. Loosen, then remove the pivot shaft (B, Figure 21).
9. Pull the swing arm straight back and remove it from the frame.
10. Installation is the reverse of these steps. Note the following:
a. Make sure the washer, oilseal and thrust cover
(Figure 22) are in place on each side of the pivot
area of the frame (Figure 23).
b. Install a new pivot shaft lockwasher and
tighten the swing arm pivot shaft to the
specifications in Table 2.
c. Bend over the tab on the lockwasher to lock
the pivot shaft.
d. After the swing arm is installed, check free play as described in this chapter.
Inspection
1. Remove the rubber boot from the swing arm and inspect it for tears or deterioration;
replace if necessary.
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2. On the rear right-hand side of the swing arm, inspect the shock mount, rear axle pinch
bolt threads and the rear axle mounting area (Figure 24) for wear or damage.
3. On the front right-hand side of the swing arm, inspect the pivot shaft hole (Figure 25)
for wear or elongation.
4. On the front left-hand side of the swing arm, inspect the pivot shaft threaded hole
(Figure 26) for wear or damage.
5. Inspect the drive shaft splines (Figure 27) for wear or damage.
6. Remove the long bushing from the frame.
7. Remove the oil seals and bearings (Figure 28) from the pivot area of the frame.
8. Thoroughly clean the bearings in solvent and dry with compressed air.
9. Turn each bearing by hand. Make sure bearings turn smoothly. Check the balls for
evidence of wear or pitting. Replace if necessary. Always replace both bearings at the
same time.
10. If bearings have been replaced, the grease seals should be replaced also.
11. Pack the bearings with a lithium base, waterproof wheel bearing grease.
12. Install the bearings into the swing arm.
CAUTION Tap the bearings squarely into place and tap on the outer race only. Do not
tap on the inner race or the bearings might be damaged. Be sure that the bearings are
completely seated.
SHOCK ABSORBERS
The rear shocks are spring controlled and hydraulically dampened.
Removal/Inspection/Installation
Removal and installation of the rear shocks is easier if they are done separately. The
remaining unit will support the rear of the bike and maintain the correct relationship
between the top and bottom mounts. If both shock absorbers must be removed at the
same time, cut a piece of wood the same length as the shock absorber. Then drill two
holes in the wood the same distance apart as the mounting bolt holes. Install the wood
support after one shock absorber is removed. This will allow the bike to be easily moved
around until the shock absorbers are reinstalled or replaced.
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1. Place the bike on the sidestand.
2. Remove the bolts and the upper trim cover
(Figure 29).
3. Remove the upper and lower nuts and bolts
(Figure 30).
4. Pull the shock off.
5. Inspect the shock as follows:
a. Check the shock absorber body (Figure 31)
for any signs of oil leakage. Replace the shock if
necessary.
b. Inspect the upper (Figure32) and lower
(Figure 33) mounts for wear or damage. Replace
the shock if necessary.
6. Install by reversing these removal steps.
Torque the fasteners to specifications as given here.
Shaft drive unit nuts
Swing arm pivot shaft
Shock absorber bolt
Top bolt
Right-hand bottom bolt
Left-hand bottom nut
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CHAPTER TEN

BRAKES
FRONT DISC BRAKE
The brake system consists of a single disc unit on the front and drum on the rear. This
chapter describes repair and replacement procedure for all brake components.
The front disc brake is actuated by hydraulic fluid controlled by the hand lever on the
right-hand side of the handlebar. As the brake pads wear, the brake fluid level drops in
the master cylinder reservoir and automatically adjusts for pad wear. However, brake
lever free play must be maintained. Refer to Front Brake Lever Adjustment in Chapter
Three in this section of the manual.
When working on a hydraulic brake system, it is necessary that the work area and all
tools be absolutely clean. Any tiny particles of foreign matter or grit on the calliper
assembly or the master cylinder can damage the components. Also, sharp tools must not
be used inside the calliper or on the calliper piston. If there is any doubt about your
ability to correctly and safely carry out major service on the brake components, take the
job to a Yamaha dealer or brake specialist.
When adding brake fluid use only a type clearly marked DOT 3 and use it from a sealed
container. Brake fluid will draw moisture which greatly reduces its ability to perform
correctly, so it is a good idea to purchase brake fluid in small containers and discard what
is not used.
Whenever any component has been removed from the brake system the system is
considered "opened" and must be bled to remove air bubbles. Also, if the brake feels
"spongy," this usually means there are air bubbles in the system and it must be bled. For
safe brake operation, refer to Bleeding the System in Chapter Ten, in the front section of
the manual, for complete details.
CAUTION Disc brake components rarely require disassembly, so do not disassemble unless absolutely necessary. Do not use solvents of any kind on the brake systems internal
components. Solvents will cause the seals to swell and distort. When disassembling and
cleaning brake components (except brake pads) use new brakefluid.
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MASTER CYLINDER Removal/Installation
1. On models so equipped, loosen the nut
securing the mirror to the master cylinder and
remove the mirror.
CAUTION Cover the top cover, or fuel tank,
front fender and speedometer with a heavy
cloth or plastic tarp to protect them from
accidental spilling of brakefluid. Wash any
spilled brake fluid off any painted or plated
surfaces immediately, as it will destroy the
finish. Use soapy water and rinse completely.
2. Using a small screwdriver or drift, push up
in the hole in the base of the switch and
withdraw the switch and electrical harness
from the master cylinder (Figure 1).
3. Drain the master cylinder as follows:
a. Attach a hose to the brake calliper bleed
screw (Figure 2).
b. Place the end of the hose in a clean
container.
c. Open the bleed screw and operate the brake
lever to drain all brake fluid from the master
cylinder reservoir.
d. Close the bleed screw and disconnect the
hose.
e. Discard the brakefluid.
4. Loosen the screws securing the master
cylinder top cover (Figure 3). Do not remove
the cover at this time.
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MASTER CYLINDER
5. Loosen the 2 clamping bolts (A, Figure 4)
securing the master cylinder to the handlebar.
6. Slide back the rubber boot (A, Figure 5) and
loosen the union bolt (B, Figure 5) securing the
brake hose to the master cylinder.
7. Remove the union bolt, brake hose and both
copper sealing washers. Cover the end of the hose to prevent the entry of foreign matter
and moisture. Tie the hose end up to the handlebar to prevent the loss of brake fluid.
8. Remove the 2 clamping bolts (A, Figure 4) and clamp securing the master cylinder to
the handlebar and remove the master cylinder.
9. Install by reversing these removal steps. Note the following:
a. Install the master cylinder clamp with the arrow facing upward (B, Figure 4).
b. Tighten the upper clamp bolt first, then the lower bolt.
c. Install the brake hose on to the master cylinder. Be sure to place a copper sealing
washer on each side of the hose fitting and install the union bolt and tighten to:
Master cylinder clamping bolts
Brake hose union bolt

6.5ft-lb (9Nm)
19ft-lb (26Nm)

d. Bleed the brake system as described in Chapter Ten in the front section of this manual.
Disassembly
Refer to Figure 6 for this procedure.
1. Remove the master cylinder as described in this chapter.
2. Remove the bolt securing the hand lever and remove the lever. Don't lose the small
spring (Figure 7) within the lever.
3. Remove the screws securing the reservoir cover and diaphragm and remove both of
them. Pour out the remaining brake fluid and discard it. Never reuse brake fluid.
4. Remove the rubber boot (Figure 8) from the area where the hand lever actuates the
internal piston.
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Master cylinder

1. Screw 2. Cover 3. Diaphragm 4. Body 5. Rubber boot 6. Union bolt 7. Sealing washer
8. Piston assembly 9. Clamp 10. Washer 11.Bolt 12. Brake hose
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5. Using snap ring pliers remove the internal
snap ring (Figure 9) from the cylinder in the
master cylinder body.
6. Remove the piston, return valve, spring cup
and return spring (Figure 10).
Inspection
1. Clean all parts in fresh brake fluid. Inspect
the cylinder bore (Figure 11) and piston contact
surfaces (Figure 12) for signs of wear or
damage. If either part is less than perfect,
replace it.
2. Check the end of the piston (Figure 13) for
wear caused by the hand lever. Replace the
entire piston assembly if any portion of it
requires replacement.
3. Inspect the pivot hole in the hand lever and
master cylinder body (Figure 14). If worn,
either part must be replaced.
4. Make sure the passages (Figure 15) in the
bottom of the brake fluid reservoir are clear.
Check the reservoir cap and diaphragm for
damage and deterioration. Replace if necessary.
5. Inspect the condition of the threads (Figure
16) in the master cylinder body where the brake
hose union bolt screws in. If the threads are
damaged or partially stripped, replace the
master cylinder body.
6. Inspect the dust boot (Figure 17) for damage
or deterioration. Replace if necessary.
7. Inspect the diaphragm (Figure 18) for
damage or deterioration. Replace if necessary.
NOTE Yamaha recommends replacing the
piston assembly (Figure 19) whenever the
master cylinder is disassembled.
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Assembly
1. Soak the new cups in fresh brake
fluid for at least 15 minutes to make
them pliable. Coat the inside of the
cylinder with fresh brake fluid prior to
assembling the parts.
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CAUTION When installing the piston
assembly, do not allow the cups to turn inside
out as they will be damaged and allow brake
fluid to leak within the cylinder bore.
2. Position the spring with the tapered end
facing toward the primary cup (Figure 19).
Position the primary cup so the open end will
go in first (toward the spring). Install the
spring, primary cup and piston assembly into the cylinder (Figure 10).
3. Push down on the piston assembly and install the snap ring (Figure 9). Make sure the
snap ring is firmly seated in the groove in the cylinder.
4. Slide on the rubber boot (Figure 8).
5. Install the diaphragm and cover. Do not tighten the screws at this time as fluid will
have to be added later.
6. Install the brake lever and spring (Figure 7) onto the master cylinder body and tighten
the bolt securely.
7. Install the master cylinder as described in this chapter.

FRONT BRAKE PAD REPLACEMENT
There is no recommended mileage interval for changing the friction pads on the disc
brakes. Pad wear depends greatly on riding habits and conditions. The pads should be
checked for wear at the intervals specified in Chapter Three in this section of the manual
and replaced when worn to the mini- mum thickness listed in Table 1. Check for brake
pad wear through the calliper inspection window (Figure 20). Always replace both pads
at the same time.
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CAUTION Watch the pads more closely when they approach the minimum thickness. If
pad wear happens to be uneven for some reason, the backing plate may come in contact
with the disc and cause damage.
It is not necessary to disassemble the calliper or open the hydraulic brake fluid lines to
replace the brake pads.
Refer to Figure 21 for this procedure.
1. Remove the calliper lower mounting bolt (Figure 22).
2. Pivot the calliper up and off the brake pads and disc.

BRAKE CALIPER

1. Bolt 2. Bushing 3. Boot 4. Bleed valve 5. Cap 6. Calliper body 7. Viewing plug 8.
Seal 9. Boot 10. Pivot pin 11. Brake pad support 12. Calliper mounting bracket 13.
Piston 14. Piston seal 15. Dust seal 16. Brake pads
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3. Remove both brake pads.
4. Clean the pad recess and the end of the
piston with a soft brash. Do not use solvent, a
wire brash or any hard tool which would
damage the cylinder or piston.
5. Lightly coat the end of the piston with disc
brake lubricant.
6. When new pads are installed in the calliper,
the master cylinder brake fluid level will rise
as the calliper piston is repositioned. Clean the
top of the master cylinder of all dirt and
foreign matter. Remove the screws, cover and
diaphragm (Figure 3). Slowly push the calliper
piston into the calliper. Constantly check the
reservoir to make sure brake fluid does not
overflow. Remove fluid, if necessary, prior to
it overflowing. The piston should move freely.
If it does not, and there is evidence of it
sticking in the cylinder, the calliper should be
removed and serviced as described under
Calliper Rebuilding in this chapter.
7. Push the piston back in to allow room for
the new pads.
8. Install the inboard disc (Figure 23) and
make sure it fits correctly into the calliper
mounting bracket (Figure 24).
9. Install the outboard disc (Figure 25) and
make sure it fits correctly into the calliper
mounting bracket.
10. Pivot the calliper down onto the new pads
and install the lower mounting bolt (Figure
22). Tighten the bolt to specification.
Calliper mounting bolts
Bracket mounting bolts
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11. Spin the front wheel and activate the brake lever as many times as it takes to refill the
cylinder in the calliper and correctly position the pads.
12. Refill the master cylinder reservoir, if
necessary, to maintain the correct fluid level.
Install the diaphragm and top cover and tighten
the screws securely.
WARNING Use brake fluid clearly marked
DOT 3 from a sealed container. Other types
may vaporize and cause brake failure. Always
use the same brand name; do not intermix
brake fluids, many brands are not compatible.
WARNING Do not ride the motorcycle until
you are sure the brake is operating correctly.
If necessary, bleed the brake as described
under Bleeding the System in Chapter Ten in
the front section of the manual.
13. Bed the pads in gradually for the first 50
miles by using only light pressure as much as
possible. Immediate hard application will glaze
the new friction pads and greatly reduce the
effectiveness of the brake.
FRONT CALIPER Removal/Installation
Refer to Figure 21 for this procedure.
1. Drain the master cylinder and calliper as
follows:
a. Attach a hose to the brake calliper bleed
screw (Figure 26).
b. Place the end of the hose in a clean
container.
c. Open the bleed screw and operate the brake
lever to drain all brake fluid from the master
cylinder reservoir.

XV400 Virago Service Manual

225

d. Close the bleed screw and disconnect the hose.
e. Discard the brake fluid.
2. Remove the union bolt (Figure 27) and copper sealing washers attaching the brake
hose to the calliper. To prevent the entry of moisture and foreign matter, cap the end of
the brake hose and tie it up to the fender.
3. Remove the bolt (Figure 22) securing the calliper assembly to the calliper mounting
bracket.
4. Pivot the calliper up and off the brake pads. Pull the calliper off the pivot post on the
mounting bracket and remove the calliper.
5. To remove the calliper bracket, perform the following:
a. Remove the mounting bolts (A, Figure 28) and remove the bracket (B, Figure 28)
from the fork slider.
b. Inspect the brake pad supports (Figure29) for damage or cracks; replace if necessary.
c. Inspect the pivot pin (Figure 30) for wear or damage.
6. Install by reversing these removal steps. Note the following:
a. Install the brake hose on to the calliper. Be sure to place a copper sealing washer on
each side of the hose fitting (Figure 31) and install the union bolt and tighten to specs:
Master cylinder clamping bolts
Brake hose union bolt

6.5ft-lb (9Nm)
19ft-lb (26Nm)

b. Tighten the bolts to specifications:
Calliper mounting bolts
Bracket mounting bolts
Brake disc mounting bolts

13ft-lb (18Nm)
25ft-lb (35Nm)
14ft-lb (20Nm)

c. Bleed the brake system as described in Chapter Ten in the front section of the manual.
WARNING Do not ride the motorcycle until you are sure that the brakes are operating
properly.
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Calliper Rebuilding
If the calliper leaks, the calliper should be
rebuilt. If the piston sticks in the cylinder,
indicating severe wear or galling, the entire
unit should be replaced. Rebuilding a leaky
calliper requires special tools and experience.
The factory recommends that the internal seals
of the calliper be replaced every two years.
Refer to Figure 21 for this procedure.
1. Remove the brake calliper as described in
this chapter.
WARNING In the next step, the piston may
shoot out of the calliper body like a bullet.
Keep your fingers out of the way. Wear shop
gloves and apply air-pressure gradually. Do
not use high pressure air or place the air hose
nozzle directly against the hydraulic linefitting
inlet in the calliper body. Hold the air nozzle
away from the inlet allowing some of the air to
escape.
2. Pad the piston with shop rags or wood
blocks as shown in A, Figure 32. Block the
exposed housing fluid port holes on the back of
the calliper housing. Then apply compressed
air through the calliper hose joint (B, Figure
32) and blow the piston (Figure 33) out of the
calliper.
CAUTION In the following step, do not use a
sharp tool to remove the dust and piston seals
from the calliper cylinder. Do not damage the
cylinder surface.
3. Use a piece of plastic or wood and carefully
push the dust seal and the piston seal in toward
the calliper cylinder and out of their grooves.
Remove the dust and piston seals from the
cylinder and discard both seals.
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4. Clean all calliper parts and inspect them as described in this chapter.
NOTE Never reuse the old dust seals or piston
seals. Very minor damage or age deterioration
can make the seals useless.
5. Coat the new dust seal and piston seal with
fresh DOT 3 brake fluid.
6. Carefully install the new piston seal (Figure
34) and dust seal (Figure 35) in the grooves in
the calliper cylinder. Make sure the seals are
properly seated in their respective grooves.
7. Coat the piston and calliper cylinder with
fresh DOT 3 brake fluid.
8. Position the piston with the open end facing
out toward the brake pads and install the piston
(Figure 33) into the calliper cylinder. Push the
piston in until it bottoms out.
9. Install the calliper and brake pads as
described in this chapter.
Calliper Inspection
1. Clean all parts (except brake pads) with
rubbing alcohol and rinse with clean DOT 3
brake fluid. Place the cleaned parts on a lint-free
cloth while performing the following inspection
procedures.
2. Inspect the seal grooves (A, Figure 36) in the
calliper body for damage. If damaged or
corroded, replace the calliper assembly.
3. Inspect the cylinder walls (B, Figure 36) for
scratches, scoring or other damage. If rusty or
corroded, replace the calliper assembly.
4. Measure the cylinder bore inside diameter
with a bore gauge. Replace the brake calliper if
the inside diameter is worn.
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5. Inspect the piston (Figure 37) for scratches, scoring or other damage. If rusty or
corroded, replace the pistons.
6. Inspect both calliper bodies for damage, replace the calliper body if necessary (Figure
38).
7. Inspect the calliper mounting bolt holes on the
calliper body. If worn or damaged, replace the
calliper assembly.
8. Remove the bleed screw and make sure it is
clean and open. Apply compressed air to the
opening and make sure it is clear. Clean out if
necessary with fresh brake fluid.
9. Inspect the fluid opening (Figure 39) in the
base of the cylinder bore and make sure it is
clean and open. Apply compressed air to the
opening and make sure it is clear. Clean out if
necessary with fresh brake fluid.
10. Inspect the union bolt threads in the calliper
for wear or damage. Clean up any minor thread
damage or replace the calliper assembly if
necessary.
11. The piston seal maintains correct brake pad
to disc clearance. If the seal is worn or damaged,
the brake pads will drag and cause excessive pad
wear and elevate brake fluid temperatures.
Replace the piston and dust seals if the following
conditions exist:
a. Brake fluid leaks around the brake pad.
b. The piston seal is stuck in the calliper groove.
c. There is a large difference in inner and outer
brake pad wear.
d. Measure the brake pad friction thickness material with a Vernier calliper (Figure 40).
Replace both brake pads if any one pad is less than 0.03in (0.8mm).
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FRONT BRAKE HOSE REPLACEMENT
The factory-recommended brake hose replacement interval is every 4 years, but it is a
good idea to replace brake hoses whenever signs of cracking, leakage or damage are
apparent.
CAUTION Cover the front wheel, fender and top cover or fuel tank with a heavy cloth or
plastic tarp to protect it from the accidental spilling of brakefluid. Wash any spilled
brake fluid off of any painted or plated surface immediately, as it will destroy the finish.
Use soapy water and rinse completely.
1. Drain the master cylinder and calliper as follows:
a. Attach a hose to the brake calliper bleed screw (Figure 26).
b. Place the end of the hose in a clean container. Open the bleed screw and operate the
brake lever to drain all brake fluid from the master cylinder reservoir.
c. Close the bleed screw and disconnect the hose.
d.Discard the brakefluid.
2. Remove the union bolt (Figure 27) and copper sealing washers attaching the brake
hose to the calliper.
3. Disconnect the hose from the clamp on the fork (Figure 41).
4. Slide back the rubber boot (A, Figure 42) and remove the union bolt (B, Figure 42)
securing the hose to the master cylinder.
5. Remove the brake hose.
6. Install new brake hose, copper sealing washers and union bolts in the reverse order of
removal. Be sure to install the new sealing washers in their correct positions. Tighten all
union bolts to specifications:
Master cylinder clamping bolts
Brake hose union bolt
Calliper mounting bolts
Bracket mounting bolts
Brake disc mounting bolts
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7. Refill the master cylinder with fresh brake
fluid clearly marked DOT 3. Bleed the brake as
described in Chapter Ten in the front section of
the manual.
WARNING Do not ride the motorcycle until
you are sure that the brakes are operating
properly.

FRONT BRAKE DISC Removal/Installation
1. Remove the front wheel as described in this chapter.
NOTE Place a piece of wood in the calliper in place of the disc. This way, if the brake
lever is inadvertently squeezed, the piston will not be forced out of the cylinder. If this
does happen, the calliper might have to be disassembled to reseat the piston and the
system will have to be bled. By using the wood, bleeding the system is not necessary when
installing the wheel.
2. Straighten the lock tabs on the washers (Figure 43) and remove the bolts securing the
disc to the wheel.
3. Remove the disc from the hub.
4. Install by reversing these removal steps. Install the bolts and tighten to specifications
as given above. Install new lockwashers and bend over the lock tabs after the bolts are
tightened.
Inspection
It is not necessary to remove the disc from the wheel to inspect it. Small marks on the
disc are not important, but deep radial scratches, deep enough to snag a fingernail, reduce
braking effectiveness and increase brake pad wear. If these grooves are found, the disc
should be resurfaced or replaced.
1. Measure the thickness around the disc at several locations with Vernier callipers or a
micrometer (Figure 44). The disc must be replaced if the thickness at any point is less
than 0.18in (4.5mm).
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2. Make sure the disc bolts are tight prior to
performing this check. Check the disc runout
with a dial indicator as shown in Figure 45.
Slowly rotate the wheel and watch the dial
indicator. If the runout is 0.006 in. (0.15 mm) or
greater, the disc must be replaced.
3. Clean the disc of any rust or corrosion and
wipe clean with lacquer thinner. Never use an oil
based solvent that may leave an oil residue on the disc.
REAR BRAKE PEDAL ASSEMBL Y Removal/Installation
1. Place the motorcycle on its sidestand.
2. Completely unscrew the brake rod
adjustment nut (Figure 46) and disconnect
the rod from the brake arm. Reinstall the
adjustment nut, pivot pin and spring on the
rod to avoid losing them.
3. Remove the bolts securing the right-hand
footpeg and guard assembly (Figure 47) to
the footpeg bar assembly. Remove the
footpeg and guard assembly.
4. Unhook the pedal return spring (A, Figure 48) and disconnect the brake light spring or
rod (Figure 49).
5. Remove the circlip and washer securing the brake pedal to the footpeg bar assembly
and remove the pedal (B, Figure 48) from the pivot post.
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6.

Unhook the brake cable from the front bracket
(C, Figure 48) and rear bracket (Figure 50) on
the swing arm.

7. Remove the brake pedal and cable/rod assembly from the frame.
8. Install by reversing these removal steps, while noting the following:
a. Apply grease to the brake pivot post prior to installing the assembly into the frame.
b. Adjust the rear brake pedal as described in Chapter Three in the front section and in
this section of the manual.
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WIRING DIAGRAMS

XV400 (1988-1991)
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Color Code

B
W
R
Y
L
G
O
P
Br
Gr
Ch
Dg
Sb
B/W
B/Y
L/B
L/W
L/Y
R/B
R/W
R/Y
R/G
Y/R
G/Y
W/G
Br/W

Black
White
Red
Yellow
Blue
Green
Orange
Pink
Brown
Grey
Chocolate
Dark Green
Sky Blue
Black/White
Black/Yellow
Blue/Black
Blue/White
Blue/Yellow
Red/Black
Red/White
Red/Yellow
Red/Green
Yellow/Red
Green/Yellow
White/Green
Brown/White
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