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KC0056A

4. Dry the element.

5. Put the element in a plastic bag; then pour in air
filter oil and work the oil into the element. Insert
the forming spring into the element with the
closely wrapped end of the spring toward the open
end of the element.
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  CAUTION
  

KC147

2. Remove the foam filter element from the air filter
housing and separate the foam element from the
spring.

KC148

A torn air filter element can cause damage to the ATV
engine. Dirt and dust may get inside the engine if the
element is torn. Carefully examine the element for
tears before and after cleaning it. Replace the element
with a new one if it is torn.

6. Clean any dirt or debris from inside the air cleaner.
Be sure no dirt enters the carburetor (if equipped).

7. Place the filter assembly in the air filter housing
making sure it is properly positioned and properly
seated with the filter element straight in the hous-
ing.

  CAUTION
KC147

KC143

3. Fill a wash pan larger than the element with a non-
flammable cleaning solvent; then dip the ele-
ment in the solvent and wash it.

Failure to properly seat and align the filter element
may cause severe engine damage.

8. Install the air filter housing cover and secure with
the locking tabs.

KC143
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Oil level stick
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733-441A

5. Remove the oil filter plug from the filter mounting
boss (located on the front side of the transmission
case) and allow the filter to drain completely.
Install the plug and tighten securely.

6. Using the adjustable Oil Filter Wrench and a suit-
able wrench, remove the old oil filter. 

NOTE: Clean up any excess oil after removing
the filter.

7. Apply oil to a new filter seal ring and check to
make sure it is positioned correctly; then install the
new oil filter. Tighten securely.

8. Install the engine drain plug and tighten to 20 ft-lb.
Pour the specified amount of the recommended oil
in the filler hole. Install the oil level stick/filler
plug.

9. Start the engine (while the ATV is outside on level
ground) and allow it to idle for a few minutes.

10. Turn the engine off and wait approximately one
minute. 

11. Remove the oil level stick and wipe it with a clean
cloth.

12. Install the oil level into engine case.

NOTE: The oil level stick should be threaded into
the case for checking purposes.

13. Remove the oil level stick; the engine oil level
should be above the illustrated “L” mark but not
higher than the illustrated “F” mark.

ATV-0100AA

14. Inspect the area around the drain plug and oil filter
for leaks.

15. Install the left-side engine cover and the seat.

STRAINER

1. Remove the belly panel.

2. Remove the cap screws securing the oil strainer
cap; then remove the cap. Account for the O-ring.

CC091D

3. Remove the two cap screws securing the strainer;
then remove the strainer.

! CAUTION
Any oil used in place of the recommended oil could
cause serious engine damage. Do not use oils which
contain graphite or molybdenum additives. These
oils can adversely affect clutch operation. Also, not
recommended are racing, vegetable, non-detergent,
and castor-based oils.

! CAUTION
Do not over-fill the engine with oil. Always make
sure that the oil level is above the “L” mark but not
higher than the “F” mark.
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CC163D

4. Place the oil strainer into position beneath the
crankcase and secure with the cap screws. Tighten
securely.

5. Place the strainer cap into position on the strainer
making sure the O-ring is properly installed; then
secure with the cap screws. Tighten securely.

CC091D

6. Install the belly panel.

Front Differential/Rear 
Drive Lubricant

When changing the lubricant, use approved SAE
80W-90 hypoid gear lube. 

To check lubricant, remove the rear drive filler plug;
the lubricant level should be 1 in. below the threads of
the plug. If low, add SAE approved 80W-90 hypoid
gear lubricant as necessary.

To change the lubricant, use the following procedure.

1. Place the ATV on level ground.

2. Remove each oil fill plug.

KC0077A

3. Drain the oil into a drain pan by removing the
drain plug from each.

ATV0082A

737-651B

4. After all the oil has been drained, install the drain
plugs and tighten to 45 in.-lb.

5. Pour the appropriate amount of approved SAE
80W-90 hypoid gear lubricant into the filler hole.

6. Install the fill plugs.

NOTE: If the differential/rear drive oil is contami-
nated with water, inspect the drain plug, filler plug,
and/or bladder.

� AT THIS POINT
To check/service oil strainer, see Section 3.

! CAUTION
Water entering the outer end of the axle will not be
able to enter the rear drive unless the seals are dam-
aged.
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KC149A

2. Slide the auxiliary brake pedal part way off the
pivot stud but do not remove; then remove the cap
screws from the V-belt housing and remove the
cover. Account for two alignment pins and a gas-
ket.

KC142A

3. Remove the nut securing the movable drive face to
the clutch shaft; then remove the movable drive
face assembly being careful not to let the roller fall
out. Account for a bushing.

KC127

KC128

4. Thread a cap screw from the V-belt cover into the
driven pulley fixed face and push the movable face
open allowing the V-belt to drop down between
the pulley faces approximately 3/4 in.

KC137

5. Pinching the V-belt together in front of the driven
pulley, pull it forward and outward off the clutch
shaft; then remove it from the driven pulley.

KC136

6. Inspect the faces of the drive and driven pulleys
for scoring, pitting, cracks, or grooving; then clean
any dirt and debris from the V-belt housing and
cover.

INSTALLING

1. Place the V-belt onto the driven pulley making
sure the arrows point in the direction of rotation;
then pinch the belt together in front of the driven
pulley and place it over the clutch shaft.
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KC135

KC131

2. Install the bushing over the clutch shaft; then
install the movable drive face assembly on the
clutch shaft.

KC128

KC138

3. With two drops of red Loctite #271 on the threads
and with the splines of the clutch shaft protruding
through the movable drive face, install the nut and
tighten to 147 ft-lb.

KC152A

KC141

4. Remove the cap screw from the fixed driven face;
then rotate the pulleys counterclockwise until the
driven pulley faces are together.

5. With the two alignment pins installed in the V-belt
housing and a new V-belt cover gasket in place,
install the V-belt cover. Using the pattern shown,
secure with the cap screws tightened to 8 ft-lb.

KC142A







SPECIAL TOOLS

Engine/Transmission A number of special tools must be available to the
technician when performing service procedures in
this section.

This section has been organized into sub-sections
which show a progression for the complete
servicing of the KYMCO ATV engine/transmission.

To service the center crankcase halves, the
engine/transmission must be removed from the frame.

To service top-side, left-side, and right-side compo-
nents, the engine/transmission does not have to be
removed from the frame.

  NOTE: KYMCO recommends the use of new
gaskets, lock nuts, and seals and lubricating all
internal components when servicing the engine/
transmission.

  NOTE: Some photographs and illustrations
used in this section are used for clarity
purposes only and are not designed to depict
actual conditions.

  NOTE: Critical torque specifications are located
in Section 1.

 NOTE: Special tools are available from the
KYMCO Spare Parts Department.
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Description p/n

Clutch Sleeve Hub Holder E017

Connecting Rod Holder

Crankcase Separator/Crankshaft Remover E026

Magneto Rotor Remover E073

Oil Filter Wrench E052

Piston Pin Puller

Side Case Puller

Spanner Wrench

Surface Plate

Valve Clearance Adjuster E012

V Blocks











Disconnect the water temperature sensor connector.

Remove the water hose to thermostat.

Water Temperature

Sensor

Water Hose Clip

Disconnect the water hose with the water pump.

Disconnect the water hose with the thermostat.

From Radiator

To Cylinder

To Thermostat
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2. Remove the valve seal and the lower remaining
spring seat. Discard the valve seal.

CC134D

CC136D

NOTE: The valve seals must be replaced.

3. Remove the valve springs; then invert the cylinder
head and remove the valves.

Measuring Valve Stem Runout

1. Support each valve stem end with the V Blocks;
then check the valve stem runout using a dial indi-
cator.

ATV-1082

2. Maximum runout must not exceed specifications.

Measuring Valve Stem Outside 
Diameter

1. Using a micrometer, measure the valve stem out-
side diameter.

2. Acceptable diameter range (intake valve) must be
within specifications.

3. Acceptable diameter range (exhaust valve) must
be within specifications.

Measuring Valve Face/Seat Width

1. Using a micrometer, measure the width of the
valve face.

ATV-1004

2. Acceptable width must be at or above specifica-
tions.

Measuring Valve Face Radial 
Runout

1. Mount a dial indicator on the surface plate; then
place the valve stem on a set of V blocks.

2. Position the dial indicator contact point on the out-
side edge of the valve face; then zero the indicator.

ATV1082A

3. Rotate the valve in the V blocks.

4. Maximum runout must not exceed specifications.

Measuring Valve Guide/Valve Stem 
Deflection (Wobble Method)

1. Mount a dial indicator and base on the surface
plate; then place the cylinder head on the surface
plate.

2. Install the valve into the cylinder head; then posi-
tion the dial indicator contact point against the out-
side edge of the valve face. Zero the indicator.
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ATV-1069

Measuring Piston Skirt/
Cylinder Clearance

1. Measure the cylinder front to back in six places.

CC397D

2. Measure the corresponding piston diameter at a
point 15 mm (0.6 in.) above the piston skirt at a
right angle to the piston-pin bore. Subtract this
measurement from the measurement in step 1. The
difference (clearance) must be within specifica-
tions.

Installing Piston Rings

1. Install ring expander (4) in the bottom groove of
the piston; then install the thin oil rings (3) over
the expander making sure the expander ends do
not overlap. Stagger the end gaps of the upper and
lower thin oil rings according to the illustration.

NOTE: Note the direction of the exhaust side of
the piston (5) for correct ring end gap orientation.

ATV-1085B

2. Install the compression rings (1 and 2) so the let-
ter(s) on the top surface of each ring faces the
dome of the piston. Rotate the rings until the ring
end gaps are on directly opposite sides of the pis-
ton according to the illustration.

NOTE: The chrome (silver) ring should be
installed in the top position.

MD1343A

CYLINDER/CYLINDER HEAD 
ASSEMBLY

NOTE: If the cylinder/cylinder head assembly
cannot be trued, they must be replaced.

Cleaning/Inspecting Cylinder Head

1. Using a non-metallic carbon removal tool, remove
any carbon buildup from the combustion chamber
being careful not to nick, scrape, or damage the
combustion chamber or the sealing surface.

2. Inspect the spark plug hole for any damaged
threads. Repair damaged threads using a
“heli-coil” insert.

! CAUTION
Incorrect installation of the piston rings will result in
engine damage.

! CAUTION
The cylinder head studs must be removed for this
procedure.
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CC127D

2. Wash the cylinder in parts-cleaning solvent.

3. Inspect the cylinder for pitting, scoring, scuffing,
and corrosion. If marks are found, repair the sur-
face using a ball hone.

NOTE: To produce the proper 60° cross-hatch
pattern, use a low RPM drill (600 RPM) at the rate
of 30 strokes per minute. If honing oil is not avail-
able, use a lightweight petroleum-based oil. Thor-
oughly clean cylinder after honing using soap and
hot water. Dry with compressed air; then immedi-
ately apply oil to the cylinder bore. If the bore is
severely damaged or gouged, replace the cylinder.

CC390D

4. If any measurement exceeds the limit, bore the
cylinder and install an oversized piston or replace
the cylinder.

NOTE: Oversized piston and rings are available.
The oversized piston and rings are marked for
identification.

ATV-1068A

Measuring Camshaft Runout

NOTE: If the camshaft is out of tolerance, it must
be replaced.

1. Place the camshaft on a set of V blocks; then posi-
tion the dial indicator contact point against the
shaft and zero the indicator.

CC283D

2. Rotate the camshaft and note runout; maximum
tolerance must not exceed specifications.

Measuring Camshaft Lobe Height

1. Using a calipers, measure each cam lobe height.

ATV1013A

2. The lobe heights must not exceed minimum speci-
fications. 
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Inspecting Camshaft Bearing 
Journal

1. Inspect the bearing journal for scoring, seizure
marks, or pitting.

2. If excessive scoring, seizure marks, or pitting is
found, the cylinder head assembly must be
replaced.

Measuring Camshaft to 
Cylinder Head Clearance

1. Remove the adjuster screws and jam nuts.

CC005D

2. Place a strip of plasti-gauge in each of the cam-
shaft lands in the cylinder head.

3. Place the valve cover on the cylinder head and
secure with the valve cover cap screws. Tighten
securely.

NOTE: Do not rotate the camshaft when measur-
ing clearance.

4. Remove the cap screws securing the valve cover to
the cylinder; then remove the valve cover and
camshaft.

MD1261

5. Match the width of the plasti-gauge with the chart
found on the plasti-gauge packaging to determine
camshaft to cylinder head and valve cover clear-
ance.

CC145D

6. If clearance is excessive, measure the journals of
the camshaft.

CC287D

NOTE: If the journals are worn, replace the cam-
shaft; then measure the clearance again. If it is still
out of tolerance, replace the cylinder head.

Inspecting Camshaft Spring/Drive 
Pin 

1. Inspect the spring and unloader pin for damage.

CF061A

NOTE: With the weight extended, the unloader
pin should be flat-side out; with the weight
retracted, the unloader pin should be round-side
out.
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CF060A

2. If damaged, the camshaft must be replaced.

Installing Top-Side 
Components

A. Piston
B. Cylinder

NOTE: If the piston rings were removed, install
them in this sequence.

A. Install ring expander (4) in the bottom groove
of the piston; then install the thin oil rings (3)
over the expander making sure the expander
ends do not overlap. Stagger the end gaps of the
upper and lower thin oil rings according to the
illustration.

ATV-1085B

NOTE: Note the direction of the exhaust side of
the piston (5) for correct ring end gap orientation.

B. Install the compression rings (1 and 2) so the
letter(s) on the top surface of each ring faces the
top of the piston. Rotate the rings until the ring
end gaps are on directly opposite sides of the
piston according to the illustration.

NOTE: The chrome (silver) ring should be
installed in the top position.

MD1343A

1. Install the piston on the connecting rod making
sure there is a circlip on each side and the open
end of the circlip is directed upwards or down-
wards.

NOTE: The piston should be installed so the
arrow points towards the exhaust.

MD1213

2. Place the two alignment pins into position. Place a
new cylinder gasket into position; then place a pis-
ton holder (or suitable substitute) beneath the pis-
ton skirt and square the piston in respect to the
crankcase.

MD1344

! CAUTION
Incorrect installation of the piston rings will result in
engine damage.
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Removing Left-Side 
Components

A. Cover/Stator Assembly

1. Remove the cap screws securing the outer mag-
neto cover and remove the cover.

2. Remove the left-side cover-to-crankcase mounting
cap screws noting the location of the 8 mm cap
screw with the washer near the middle of the
left-side cover. Keep the different-lengthed 6 mm
cap screws in order for installing purposes.

MD1186

3. Using Side Case Puller and the 6 mm adapter,
remove the left-side cover w/stator assembly.
Account for the two alignment pins and the posi-
tion of the shifter bracket for installing purposes.

CC946

MD1188

NOTE: Inspect the inside of the left-side cover for
any shaft washers that may have come off with the
cover. Make sure they are returned to their respec-
tive shafts and that the starter idler gear spacer is
on the shaft or in the cover.

B. Rotor/Flywheel
C. Starter Motor

NOTE: Steps 1-3 in the preceding sub-section
must precede this procedure.

4. Remove the rotor/flywheel nut.

MD1194

5. Install the crankshaft protector.

MD1365
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MD1122

Installing Left-Side 
Components

A. Starter Idler Gears
B. Rotor/Flywheel

1. Place the crankshaft bearing retainer into position.
Apply red Loctite #271 to the three cap screws.
Install and tighten the three cap screws securely.

MD1122

2. Install the starter motor and tighten the two cap
screws securely. 

3. Install the shift detent cam making sure the spacer
is properly positioned.

MD1086

4. Install the cam stopper assembly.

5. Install the gear shift shaft assembly and washer
making sure to align the alignment marks.

MD1239

6. Install starter idler gear (No. 2) and starter idler
gear (No. 1).

MD1305

7. Place the key into its notch; then slide the rotor/
flywheel (with the ring gear in place) over the
crankshaft. Tighten the nut to 107 ft-lb.

C. Cover

NOTE: Steps 1-7 in the preceding sub-section
must precede this procedure.

8. Install two alignment pins and place the left-side
cover gasket into position. Install the left-side
cover. Noting the different-lengthed 6 mm cap
screws, the position of the shifter bracket, and the
location of the long cap screw with the washer,
tighten cap screws in a crisscross pattern to 8 ft-lb.

9. Place the outer magneto cover into position on the
left-side cover; then install and tighten the four cap
screws securely.



3-29

3

Right-Side Components

NOTE: For efficiency, it is preferable to remove
and disassemble only those components which
need to be addressed and to service only those
components. The technician should use discretion
and sound judgment.

NOTE: The engine/transmission does not have to
be removed from the frame for this procedure.

Removing Right-Side 
Components

A. V-Belt Cover
B. Driven Pulley
C. Clutch Cover

1. If the engine is still in the frame, remove the cap
screw securing the brake pedal to the pivot shaft.
Account for a flat washer.

KC149A

2. Remove the cap screws securing the V-belt cover
to the clutch cover; then slide the brake pedal out-
ward and remove the V-belt cover. Account for
two alignment pins and a gasket.

KC142A

3. Mark the movable drive face and the fixed drive
face for installing purposes; then remove the nut
holding the movable drive face onto the crank-
shaft.

MD1033

4. Remove the movable drive face and spacer.
Account for the movable drive face rollers and
outer drive face cover.

MD1035

� AT THIS POINT
To service center crankcase components only, pro-
ceed to Removing Right-Side Components. 

� AT THIS POINT
To service any one specific component, only limited
disassembly of components may be necessary. Note
the AT THIS POINT information in each sub-section.
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MD1034

MD1036

5. Remove the V-belt.

MD1118

6. Remove the fixed drive face.

MD1094

7. Remove the nut holding the driven pulley assem-
bly; then remove the driven pulley assembly.

MD1068

8. Using an impact screwdriver, remove the three
Phillips-head cap screws holding the air intake
plate. Remove the air intake plate.

MD1092

9. Remove the cap screws holding the clutch cover
onto the right-side crankcase half. Note the posi-
tions of the different-lengthed cap screws for
installing purposes.

10. Using a rubber mallet, loosen the clutch cover;
then pull it away from the right-side crankcase
half. Account for two alignment pins and gasket.

MD1115

D. Gear Shift Position Switch
E. Centrifugal Clutch Assembly
F. Oil Pump Drive Gear 
G. Oil Pump Driven Gear

NOTE: Steps 1-10 in the preceding sub-section
must precede this procedure.
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11. Remove the cap screw holding the gear shift posi-
tion switch onto the right-side crankcase half.

KC324A

12. Remove the gear shift position switch. Account for
a spacer.

KC326A

13. Remove the one-way clutch noting the direction of
the green dot or the word OUTSIDE for installing
purposes.

MD1286

14. Remove the left-hand threaded nut holding the
centrifugal clutch assembly.

MD1014

MD1016

15. Remove the cam chain.

MD1335

16. Remove the oil pump drive gear cap screw.

MD1018

17. Remove oil pump drive gear. Account for the pin.

! CAUTION
Care must be taken when removing the nut; it has
“left-hand” threads.
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MD1017

18. Remove the snap ring holding the oil pump driven
gear.

MD1019

NOTE: Always use a new snap ring when install-
ing the oil pump driven gear.

19. Remove oil pump driven gear. Account for the pin.

MD1020

H. Oil Pump/Oil Strainer

NOTE: Steps 1-19 in the preceding sub-sections
must precede this procedure.

20. Remove three Phillips-head screws holding the oil
pump and remove the oil pump. Account for two
alignment pins.

MD1060

21. Remove the four cap screws securing the oil
strainer cover; then remove the Phillips-head
screws securing the oil strainer. Account for the
O-ring.

NOTE: Note the directional arrow for installing
purposes.

MD1207� AT THIS POINT
To service clutch components, see Servicing
Right-Side Components sub-section.

� AT THIS POINT
To service center crankcase components only, pro-
ceed to Separating Crankcase Halves.
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Servicing Right-Side 
Components

NOTE: Whenever a part is worn excessively,
cracked, damaged in any way, or out of tolerance,
replacement is necessary.

INSPECTING CENTRIFUGAL 
CLUTCH SHOE

1. Inspect the clutch shoe for uneven wear, chips,
cracks, or discoloration.

2. Inspect the depth of the grooves in the clutch
shoes. If any shoe is worn to the bottom of the
groove, replace the complete set.

ATV1014

INSPECTING CENTRIFUGAL 
CLUTCH HOUSING

1. Inspect the clutch housing for burns, marks, scuffs,
cracks, scratches, or uneven wear.

2. If the housing is damaged in any way, the housing
must be replaced.

INSPECTING PRIMARY
ONE-WAY DRIVE

1. Insert the drive into the clutch housing.

2. Rotate the inner race by hand and verify the inner
race rotates only one direction.

3. If the inner race is locked in place or rotates both
directions, the drive assembly must be replaced.

INSPECTING OIL PUMP

1. Inspect the pump for damage.

2. It is inadvisable to remove the screw securing the
pump halves. If the oil pump is damaged, it must
be replaced.

NOTE: The oil pump is a non-serviceable compo-
nent and must be replaced as a complete assem-
bly.

DRIVEN PULLEY ASSEMBLY

NOTE: The driven pulley assembly is a non-ser-
viceable component and must be replaced as a
complete assembly.

Installing Right-Side 
Components

A. Oil Strainer/Oil Pump

1. Place the oil strainer into position beneath the
crankcase. Tighten the Phillips-head screws
(coated with red Loctite #271) securely.

MD1337

2. Place the strainer cover into position on the crank-
case making sure the O-ring is properly installed
and secure with the four cap screws; then tighten
the oil drain plug to 20 ft-lb.

MD1208

3. Place two alignment pins and the oil pump into
position on the crankcase and secure with the Phil-
lips-head screws coated with blue Loctite #243.
Tighten to 8 ft-lb.

! CAUTION
Always replace clutch shoes as a complete set or
severe imbalance could occur.
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MD1060

4. Place the pin into position on the oil pump shaft,
install the oil pump driven gear making sure the
recessed side of the gear is directed inward, and
secure with a new snap ring.

NOTE: Always use a new snap ring when install-
ing the oil pump driven gear.

MD1020

MD1019

5. Install the cam chain.

NOTE: Keep tension on the cam chain to avoid
damaging the crankcase boss. 

6. Place the pin into position, install the oil pump
drive gear, and tighten the cap screw (coated with
red Loctite #271) to 63 ft-lb.

MD1017

MD1018

7. Install the clutch shoe assembly on the crankshaft;
then install the flange nut (left-hand thread)
(coated with red Loctite #271). Tighten to 147
ft-lb.

NOTE: The flat side of the flange nut should be
directed towards the clutch shoe.

 8. Install the one-way clutch making sure that the
green dot or the word OUTSIDE is directed away
from the crankcase.

MD1286

9. Install gear shift position switch spacer and switch
making sure to align the drive pin with the slot in
the shift shaft.

! CAUTION
Care must be taken when installing the flange nut; it
has “left-hand” threads.
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KC325A

KC326B

B. Clutch Cover
C. Fixed Drive Face
D. Movable Drive Face

NOTE: Steps 1-9 in the preceding sub-section
must precede this procedure.

10. Install two alignment pins and place the clutch
cover gasket into position. Install the clutch cover.

MD1115

11. Tighten the clutch cover cap screws to 8 ft-lb.

MD1117

12. Install the air intake plate. Apply red Loctite #271
to the threads of the three Phillips-head cap
screws; then install and tighten securely.

MD1342

13. Place the driven pulley assembly into position and
secure with the nut (threads coated with red Loc-
tite #271). Tighten to 147 ft-lb.

MD1068

KC134
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14. Slide the fixed drive face assembly onto the front
shaft.

15. Spread the faces of the driven pulley by threading
a V-belt cover cap screw into the fixed driven face
and tightening until the faces open sufficiently to
allow the V-belt to drop into the pulley approxi-
mately 3/4 in.

KC137

NOTE: The arrows on the V-belt should point in
direction of engine rotation.

16. Making sure the movable drive face rollers are in
position, pinch the V-belt together near its center
and slide the spacer and movable drive face onto
the shaft.

KC127

17. Coat the threads of the nut with red Loctite #271;
then making sure the splines of the clutch shaft
protrude through the cover plate, secure with the
nut and tighten to 147 ft-lb.

KC138

KC141

NOTE: At this point, the cap screw can be
removed from the driven pulley face.

18. Rotate the V-belt and drive/driven assemblies until
the V-belt is flush with the top of the driven pulley.

19. Install two alignment pins and place a new V-belt
cover gasket into position on the clutch cover.
Install the V-belt cover noting the position of the
long cap screws and rubber washer and two wire
forms. In a crisscross pattern, tighten cap screws to
8 ft-lb.

KC142A

Center Crankcase 
Components

NOTE: This procedure cannot be done with the
engine/transmission in the frame. Complete
Removing procedures for Top-Side, Left-Side, and
Right-Side must precede this procedure.

NOTE: For efficiency, it is preferable to remove
and disassemble only those components which
need to be addressed and to service only those
components. The technician should use discretion
and sound judgment.
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Separating Crankcase 
Halves

1. Remove the left-side and right-side cap screws
securing the crankcase halves noting the position
of the different-sized cap screws for joining pur-
poses.

MD1006

MD1012

2. Using Crankcase Separator/Crankshaft Remover
and tapping lightly with a rubber mallet, separate
the crankcase halves. Account for two alignment
pins.

CC869

NOTE: To keep the shaft/gear assemblies intact
for identification, tap the shafts toward the
left-side crankcase half when separating the
halves.

MD1313

Disassembling 
Crankcase Half

1. Remove the secondary and primary driveshaft
assemblies. Account for the bearing alignment
C-ring on the bearing boss next to the pinion gear.

MD1317

NOTE: Note the location of the bearing alignment
pin on the secondary output shaft.

2. Remove the reverse idler gear, spacer, and sleeve.
Account for the washer.

MD1325

3. Remove the driveshaft.
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MD1326

4. Remove the shift fork shaft and the outer shift
fork.

MD1327

5. Remove snap ring and gear from the output side of
the gear cluster. Remove the gear cluster and the
inner shift fork together. Account for snap ring,
gear, and washer.

MD1328

6. Noting the position of the slot on the end, remove
the shift cam assembly. Account for inner and
outer washers.

KC325

7. Remove the counterbalance gear. Account for the
key.

8. Remove the counterbalance shaft.

MD1024

9. Using Crankcase Separator/Crankshaft Remover,
remove the crankshaft.

MD1330

! CAUTION
Do not remove the remaining output shaft assembly
unless absolutely necessary. If the shaft is removed,
the shaft nut must be replaced with a new one and
the shaft must be re-shimmed.
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10. Remove the secondary drive gear/secondary
driven gear retaining nut. From inside the crank-
case using a rubber mallet, drive out the output
shaft assembly. Account for the output shaft, a
shim, a washer, and the nut.

Servicing Center 
Crankcase Components

NOTE: Whenever a part is worn excessively,
cracked, damaged in any way, or out of tolerance,
replacement is necessary.

SECONDARY GEARS

NOTE: When checking and correcting secondary
gear backlash and tooth contact, the universal
joint must be secured to the front shaft or false
measurements will occur.

Checking Backlash

NOTE: The rear shaft and bevel gear must be
removed for this procedure. Also, always start with
the original shims on the rear shaft.

1. Place the left-side crankcase cover onto the
left-side crankcase half to prevent runout of the
secondary transmission output shaft.

2. Install the secondary driven output shaft assembly
onto the crankcase.

3. Mount the indicator tip of the dial indicator on the
secondary driven bevel gear (centered on the gear
tooth).

4. While rocking the driven bevel gear back and
forth, note the maximum backlash reading on the
gauge.

5. Acceptable backlash range is 0.05-0.33 mm
(0.002-0.013 in.).

Correcting Backlash

NOTE: If backlash measurement is within the
acceptable range, no correction is necessary.

1. If backlash measurement is less than specified,
remove an existing shim, measure it, and install a
new thinner shim.

2. If backlash measurement is more than specified,
remove an existing shim, measure it, and install a
thicker shim.

NOTE: Continue to remove, measure, and install
until backlash measurement is within tolerance.
Note the following chart.

Checking Tooth Contact

NOTE: After correcting backlash of the second-
ary driven bevel gear, it is necessary to check
tooth contact.

1. Remove the secondary driven output shaft assem-
bly from the left-side crankcase half.

2. Clean the secondary driven bevel gear teeth of old
oil and grease residue.

3. Apply a thin, even coat of a machinist-layout dye
to several teeth of the gear.

4. Install the secondary driven output shaft assembly.

5. Rotate the secondary driven bevel gear several
revolutions in both directions.

6. Examine the tooth contact pattern in the dye and
compare the pattern to the illustrations.

ATV-0103

ATV-0105

� AT THIS POINT
To service crankshaft assembly, see Servicing Cen-
ter Crankcase Components sub-section.

Backlash Measurement Shim Correction

Under 0.05 mm (0.002 in.) Decrease Shim
Thickness

At 0.05-0.33 mm 
(0.002-0.013 in.)

No Correction Required

Over 0.33 mm (0.013 in.) Increase Shim
Thickness
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ATV-0104

Correcting Tooth Contact

NOTE: If tooth contact pattern is comparable to
the correct pattern illustration, no correction is
necessary.

If tooth contact pattern is comparable to an incorrect
pattern, correct tooth contact according to the follow-
ing chart.

NOTE: To correct tooth contact, steps 1 and 2
(with NOTE) of “Correcting Backlash” must be fol-
lowed and the above “Tooth Contact/Shim Correc-
tion” chart must be consulted.

CRANKSHAFT ASSEMBLY

Measuring Connecting Rod 
(Small End Inside Diameter)

1. Insert a snap gauge into the upper connecting rod
small end bore; then remove the gauge and mea-
sure it with micrometer.

CC290D

2. Maximum diameter must not exceed specifica-
tions.

Measuring Connecting Rod 
(Small End Deflection)

1. Place the crankshaft on a set of V-blocks and
mount a dial indicator and base on the surface
plate. Position the indicator contact point against
the center of the connecting rod small end journal.

2. Zero the indicator and push the small end of the
connecting rod away from the dial indicator.

3. Maximum deflection must not exceed specifica-
tions.

Measuring Connecting Rod
(Big End Side-to-Side)

1. Push the lower end of the connecting rod to one
side of the crankshaft journal.

2. Using a feeler gauge, measure the gap between the
connecting rod and crankshaft journal.

CC289D

3. Acceptable gap range must be within specifica-
tions.

Tooth Contact Shim Correction

Contacts at Top Decrease Shim Thickness

Contacts at Root Increase Shim Thickness

! CAUTION
After correcting tooth contact, backlash must again
be checked and corrected (if necessary). Continue
the correcting backlash/correcting tooth contact
procedures until they are both within tolerance val-
ues.
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Measuring Connecting Rod
(Big End Width)

1. Using a calipers, measure the width of the
connecting rod at the big-end bearing.

2. Acceptable width range must be within specifica-
tions.

Measuring Crankshaft (Runout)

1. Place the crankshaft on a set of V blocks.

2. Mount a dial indicator and base on the surface
plate. Position the indicator contact at point 1 of
the crankshaft.

ATV-1074

3. Zero the indicator and rotate the crankshaft slowly.

4. Maximum runout must not exceed specifications.

NOTE: Proceed to check runout on the other end
of the crankshaft by positioning the indicator con-
tact at point 2 and following steps 3-4.

Measuring Crankshaft 
(Web-to-Web)

1. Using a calipers, measure the distance from the
outside edge of one web to the outside edge of the
other web.

ATV-1017

2. Acceptable width range must be within specifica-
tions.

COUNTERSHAFT 

Disassembling

1. Remove the reverse driven gear dog; then remove
the circlip securing the reverse driven gear.

2. Remove the reverse driven gear and account for
the washer, bushing, and bearing.

3. Remove the low driven gear washer; then remove
the low driven gear. Account for the bushing and
bearing.

4. Remove the washer; then remove the circlip secur-
ing the sliding dog. Remove the sliding dog.

5. Remove the high driven gear circlip; then remove
the high driven gear. Account for the washer,
bushing, and bearing.

Assembling

1. Place the high driven gear onto the countershaft
making sure the bearing, bushing, and washer are
properly positioned. Secure with the circlip.

2. Place the sliding dog onto the countershaft; then
secure with the circlip. Place the washer next to
the circlip.

3. Place the low driven gear onto the countershaft
making sure the bearing and bushing are properly
positioned; then place the washer onto the shaft.

4. Place the reverse driven gear onto the countershaft
making sure the bearing, bushing, and washer are
properly positioned; then secure with the circlip.

5. Place the reverse driven gear dog onto the counter-
shaft.

NOTE: The countershaft is now completely
assembled for installation.

! CAUTION
Care should be taken to support the connecting rod
when rotating the crankshaft.

! CAUTION
When disassembling the countershaft, care must be
taken to note the direction each major component
(dog, gear) faces. If a major component is installed
facing the wrong direction, transmission damage
may occur and/or the transmission will malfunction.
In either case, complete disassembly and assembly
will be required.
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Assembling Crankcase 
Half

NOTE: For ease of assembly, install components
on the right-side crankcase half.

NOTE: If the output shaft was removed, make
sure that the proper shim is installed.

 1. Install the output shaft into the crankcase making
sure the two gears, shim, washer, and nut are in the
correct order.

MD1199

MD1079

 2. Apply red Loctite #271 to the threads of the output
shaft. Install and tighten the nut 59 ft-lb. Using a
punch, peen the nut.

MD1333

 3. Apply a liberal amount of oil to the crankshaft
bearing. Using a propane torch, heat the bearing
until the oil begins to smoke; then slide the crank-
shaft assembly into place.

MD1334

NOTE: If heating the bearing is not possible, the
crankshaft can be installed using a crankshaft
installer.

 4. Rotate the crankshaft so the counterweight is
toward the rear of the engine. Install the counter-
balance shaft.

MD1024

 5. Keeping the counterbalance gear timing mark
aligned with the one on the crankshaft gear, install
the key and the counterbalance gear. 

CD826A

6. Keeping the slot directed as shown, install the shift
cam and inner and outer washers.
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KC325

7. Align the inner shift fork with the gear cluster and
with the inner washer in place, install the gear
cluster and inner shift fork. While holding the gear
cluster in place, install the washer, gear, and snap
ring.

MD1032

MD1198

8. Install the outer shift fork and the shift fork shaft.

MD1327

9. Install the input driveshaft.

MD1326

10. Install the washer, spacer, sleeve, and reverse idler
gear.

MD1357

11. Install the secondary and primary driveshaft
assemblies. Account for the bearing alignment
C-ring on the bearing boss next to the pinion gear. 

NOTE: Align the bearing alignment pin on the
secondary output shaft.

MD1316































2. Select the OHMS position on the tester and con-
nect the red tester lead to the lavender/red wire;
then move the gear shift lever to the R (reverse)
position. The meter must read less than 1 ohm.

3. Move the red tester lead and shift lever in turn to
the light green/red wire and N (neutral) position,
white/black wire and H (high) position, and
white/red wire and L (low) position. The meter
must read less then 1 ohm in all positions. If not,
the gear  shift linkage must be adjusted (see Sec-
tion 2) or the switch must be replaced.

Stator Coil

VOLTAGE
(AC Generator - Regulated Output)

1. Set the meter selector to the DC Voltage position.
2. Connect the red tester lead to the positive battery

post; then connect the black tester lead to the nega-
tive battery post.

3. With the engine running at a constant 3000 RPM
(with the headlights on), the meter must show 14-
15.5 DC volts.

 CAUTION
Do not run the engine at high RPM for more than
10 seconds.

  NOTE: If voltage is lower than specified, test
charging coil - no load.

VOLTAGE (Charging Coil - No
Load)

The connector is the yel low three-pin one on the
right side of the engine just above the starter motor.

  NOTE: Test the engine-side of the connector.

1.  Set the meter selector to the AC Voltage position.
2.  Test between the three yellow  wires for a total of

three tests.
3.  With the engine running at the specified RPM, all

wire tests must show 60 AC volts.

 CAUTION
Do not run the engine at high RPM for more than 10
seconds.

  NOTE: If both charging coil tests failed, check
all connections, etc., and test again. If no voltage is
present, replace the stator assembly.

RESISTANCE (Charging Coil)

 CAUTION
Always disconnect the battery when performing
resistance tests to avoid damaging the multimeter.

1.  Set the meter selector to OHMS position.
2.  Test between the three yellow wires for a total of

three tests.
3.  The meter reading must be within specification.

RESISTANCE (Trigger Coil)

 CAUTION
Always disconnect the battery when performing
resistance tests to avoid damaging the multimeter.

1.  Disconnect the gray four-pin connector on the right
side of the engine just above the starter motor.

2.  Set the meter selector to the OHMS position.
3.  Connect the red tester lead to the green/white

wire; then connect the black tester lead to the
blue/yellow wire. The meter reading must be
within specification.

PEAK VOLTAGE
  NOTE: All of the peak voltage tests should be
made using the Fluke Model 73 Multimeter with
Peak Voltage Reading Adapter. If any other type of
tester is used, readings may vary due to internal
circuitry.

  NOTE: The battery must be at full charge for
these tests.

Trigger Coil

1.  Set the meter selector to the DC Voltage position.
2.  Connect the red tester lead to the green/white

wire; then connect the black tester lead to the
blue/yellow wire.

3.  Crank the engine over using the electric starter.
4.  The meter reading must be within specification.

Starter Relay

1. Remove the seat; then using the multimeter set to
the DC Voltage position, check the relay as fol-
lows.

2. Connect the red tester lead to the positive battery
terminal; then connect the black tester lead to the
starter cable connection on the starter relay. The
meter must show battery voltage.
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ATV0082A

3. Remove the front wheels.

4. Pump up the hand brake; then engage the brake
lever lock.

5. Remove the cotter pin securing the hex nut; then
remove the hex nut. 

6. Release the brake lever lock.

NOTE: It is not necessary to remove the brake
hoses from the calipers for this procedure.

7. Remove the left and right brake calipers. Account
for the four cap screws.

KC187A

8. Remove the upper and lower ball joint cap screws
taking care not to strip the threads.

AF628D

9. Pull the steering knuckle away from the axle tak-
ing care not to damage the seals as the axle clears
the knuckle.

KC314

10. Support the axle to not allow it to drop or hang.

11. Using a slide hammer, remove the front axles.

KC289

12. Remove the cap screws from the drive coupler
flange; then remove the upper and lower mounting
cap screws and remove the differential from the
frame.

! CAUTION
Apply pressure to hold the ball joint firmly in the
knuckle or the threads will be stripped when the
retaining cap screws are removed.

! CAUTION
The axle must be supported. If the axle is allowed to
drop or hang, damage to the inner CV joint may
occur.
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KC291A

Disassembling Input Shaft

NOTE: This procedure can be performed on a
rear gear case; however, some components may
vary from model to model. The technician should
use discretion and sound judgment.

1. Remove the cap screws securing the front drive
actuator and remove the actuator; then remove the
cap screws securing the pinion housing.

CD102

2. Using a rubber mallet, remove the housing.
Account for a gasket. Remove the fork, collar, and
spring. Note the location of all the components for
assembling purposes.

CD103

CD106

3. Using a side-cutter (or suitable substitute), remove
the boot clamps; then remove the boots and
splined drive from the input shaft. 

4. Remove the input shaft from the pinion housing.

CD107

5. Using a seal removal tool, remove the input shaft
seal. Account for a spacer.

AF982

6. Remove the snap ring securing the input shaft
bearing; then place the pinion housing in a press
and remove the bearing.
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AF983

AF984

KX219

Assembling Input Shaft

1. Place the pinion housing in a press and install the
input shaft bearing. Secure the bearing with the
existing snap ring making sure the sharp edge of
the snap ring faces to the outside.

AF993

AF994

2. Install the input shaft seal making sure it is flush
with the edge of the housing.

3. Lubricate the input shaft splines with High-Perfor-
mance #2 Molybdenum Disulphide Grease.

NOTE: Any time drive splines are separated,
clean all splines with parts-cleaning solvent and
dry with compressed air; then lubricate with rec-
ommended grease.

KX221



6-7

6

KX222

4. Install the input shaft into the housing; then install
the front boot and secure with an appropriate boot
clamp and the rear boot with an appropriate boot
clamp.

CD112

5. Using a new O-ring lubricated with grease, install
the front drive actuator and secure with the cap
screws.

6. Place the pinion housing with new gasket onto the
gear case housing; then secure with the existing
cap screws. Tighten to 23 ft-lb.

NOTE: If a new gear case housing is being
installed, tighten the cap screws to 28 ft-lb.

CD103

Disassembling Pinion Gear

NOTE: This procedure can be performed on a
rear gear case.

1. Remove the cap screws securing the pinion hous-
ing. Account for the coupler, fork, and spring.

KX209

2. Remove the cap screws securing the gear case
cover. Account for and make note of the ID tag
location for assembling purposes.

KX173

3. Using a plastic mallet, tap lightly to remove the
differential cover. Account for an O-ring.

NOTE: If the cover is difficult to remove, pry on
the cover in more than one recessed location.

4. Remove the left gear case bearing flange assembly
and account for a shim. Mark the shim as left-side.

KX177
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KX178

5. Place the differential with the open side down;
then lift the housing off the spider assembly.
Account for shim(s) and mark as right-side.

KX179

KX181

6. Using the 48 mm Internal Hex Socket, remove the
lock collar securing the pinion gear assembly.

NOTE: On a front differential, the lock collar has
right-hand threads. On a rear gear case, the lock
collar has left-hand threads.

CC875

CC876

7. Using the Pinion Gear/Shaft Removal Tool and a
hammer, remove the pinion gear from the gear
case housing.

CC878

8. Secure the pinion gear in a bearing puller; then
remove the pinion bearing using a press. Account
for a collar and a bearing.

CC879
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CC884

3. Install the pinion gear assembly into the housing.
Using the 48 mm Internal Hex Socket, secure the
pinion gear assembly with the existing lock collar.
Tighten to 125 ft-lb.

NOTE: On a front differential, the lock collar has
right-hand threads. On a rear gear case, the lock
collar has left-hand threads.

CC890

4. Place a punch on the edge of the lock collar in the
oil gallery area; then using a hammer, stake the
lock collar to ensure that the collar will remain
securely tightened.

CC891

5. Install the shift fork shaft w/spring into the gear
housing making sure the shaft O-ring is positioned
to the inside.

CC892

6. Install the shift fork assembly making sure the fork
leg is facing upward. Apply a small amount of oil
to the gasket; then install the gasket.

CC893

7. Place the input shaft housing assembly onto the
gear housing; then secure with the existing cap
screws. Tighten to 23 ft-lb.

NOTE: If a new gear housing is being installed,
tighten the cap screws to 28 ft-lb.

CD103
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CD110

8. Install the proper shim onto the ring gear spider
assembly making sure the chamfer side of the
shim is facing toward the ring gear. Install the ring
gear in the housing; then install the outside shim
with the chamfer side of the shim toward the ring
gear.

NOTE: The spider and ring gear assembly must
be replaced as a complete unit.

CC896

CC897

9. Install left bearing flange/bearing assembly and
seat it firmly into the cover.

CF267A

10. Apply a liberal amount of grease to the O-ring;
then install it on the assembled cover assembly
making sure to seat the O-ring down around the
circumference of the bearing flange.

11. Making sure the O-ring is properly positioned on
the gear case cover assembly, install the cover
with existing hardware. Account for the ID tag.
Tighten the cap screws to 23 ft-lb.

NOTE: Grease can be applied to the O-ring for
ease of assembling.

NOTE: If a new gear case housing is being
installed, tighten the cap screws to 25-31 ft-lb.

Removing Needle Bearing

NOTE: Removing the needle bearing is rarely
necessary. Avoid removing the needle bearing
unless the bearing is clearly damaged.

NOTE: This procedure can be performed on a
rear gear case.

1. Place a 1/4 in. drill bit on the inside surface of the
needle bearing (against the bottom side); then drill
through the pinion shaft needle bearing housing.

CC885

2. Using a propane torch, heat the area surrounding
the needle bearing to soften the Loctite.
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CC886

3. Using a flat-nosed punch, drive the bearing out of
the housing.

CC887

Installing Needle Bearing

1. Apply green Loctite #609 to the outside of a new
bearing; then place the new bearing into the hous-
ing.

CC888

2. Using a suitable driver, install the needle bearing
into the gear case housing making sure the bearing
is seated.

NOTE: Do not push the bearing too far into the
housing.

CC889

3. Install the pinion shaft and secure with the existing
48 mm lock collar. Tighten to 125 ft-lb.

CC890

4. Place a punch on the edge of the lock collar in the
oil gallery area; then using a hammer, stake the
lock collar to ensure that the collar will remain
securely tightened.

CC891

5. Install the pinion housing.

Removing/Installing Axle Seal

NOTE: This procedure can be performed on a
rear gear case.

1. Remove the seal using a seal removal tool.
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AF610D

AF897D

4. Install the brake calipers and secure with the
patch-lock cap screws tightened to 20 ft-lb.

AF894D

5. Install the wheels and tighten to 40 ft-lb.

6. Pour 275 ml (9.3 fl oz) of SAE 80W-90 hypoid
gear lubricant into the differential and install the
filler plug. Tighten to 16 ft-lb.

7. Remove the ATV from the support stand.

Drive Axles

REMOVING REAR DRIVE AXLES

1. Secure the ATV on a support stand to elevate the
wheels.

2. Pump up the hand brake; then engage the brake
lever lock.

3. Remove the rear wheels.

4. Remove the cotter pin securing the hex nut; then
remove the hex nut. Release the brake lever lock.

5. Remove the brake caliper (right side only).

NOTE: Do not allow the brake caliper to hang
from the hose.

6. Slide the hub off the shaft and set aside.

7. Remove the cap screw and lock nut securing the
knuckle to the upper A-arm. Discard the lock nut.

KC284

NOTE: Never reuse a lock nut. Once a lock nut
has been removed, it must be replaced with a new
lock nut.

8. While holding the drive axle stationary, pull the
top of the knuckle out and down until it is free of
the drive axle. 

! WARNING
Make sure the ATV is solidly supported on the sup-
port stand to avoid injury.

! CAUTION
The caliper should be supported. If the calipers are
allowed to hang from the hose, damage may occur.
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KC285

9. Place a drain pan under the ATV to contain any oil
leakage; then using a slide hammer, remove the
drive axle.

KC286

REMOVING FRONT DRIVE AXLE

NOTE: For removing a front drive axle, see Front
Differential in this section.

CLEANING AND INSPECTING

NOTE: Always clean and inspect the drive axle
components to determine if any service or replace-
ment is necessary.

1. Using a clean towel, wipe away any oil or grease
from the axle components.

CD019

2. Inspect boots for any tears, cracks, or deteriora-
tion.

NOTE: If a boot is damaged in any way, it must be
replaced with a boot kit.

3. Inspect the gear case seals for nicks or damage.

DISASSEMBLING AXLES

1. Using a side-cutters (or suitable substitute),
remove the large clamp from the boot.

CD020

2. Wipe away excess grease to access the retaining
ring. Using an awl, remove the circlip.

CD021

3. Using a snap ring pliers, remove the snap ring
securing the bearing ring to the shaft. Note the
direction of the bearing for assembling purposes.

CD023

4. Note the difference inside each bearing ring end
for assembling purposes; then remove the bearing
ring.
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NOTE: The recess of the bearing must face
toward the housing.

CD022

5. Inspect the splines of the shaft, the bearing ring,
and the housing for damage.

NOTE: If any damage is apparent to the splines,
the bearing ring, and/or the housing, the drive axle
must be replaced as an assembly.

6. Using a side-cutters (or suitable substitute),
remove the small clamp from the shaft.

CD752

NOTE: At this point if the outside boot is dam-
aged, continue with step 7.

7. Using a side-cutters (or suitable substitute),
remove both outside boot clamps from the shaft.
Note the position of the different-sized clamps for
assembling purposes.

CD751

8. Apply 40 grams (1/3 of contents) of grease from
the Grease Pack into the knuckles and the new out-
side boot.

ATV-1052

NOTE: Grease Pack contains 120 grams of
grease. The inside joint (double-offset) requires
approximately 70-90 grams of grease and the out-
side (bell-type) requires approximately 35-55
grams. When replacing boots, use 2/3 of the pack
for inside boots and 1/3 of the pack for outside
boots.

9. Slide the new outside boot onto the shaft with the
new clamps positioned as shown. Note the differ-
ent-sized clamps from removal.

NOTE: The boot is positioned correctly when the
small end of the boot seats down into the recessed
groove.

CD754

10. Using the CV Boot Clamp Tool, secure both out-
side boot clamps.

! CAUTION
Do no over-fill the joint as boot damage may occur
resulting in joint failure.

! CAUTION
It is important that the clamps are positioned cor-
rectly or they may loosen when in motion.
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CD024

ASSEMBLING AXLES

1. Install the inner boot with the small clamp making
sure the ends of the clamp are positioned correctly.

NOTE: The boot is positioned correctly when the
small end of the boot seats down into the recessed
groove.

CD754

2. Using the boot clamp pliers, secure the small
clamp of the inner boot.

ATV-1048

3. Apply 80 grams (2/3 of contents) of grease from
the pack into the bearing housing.

4. Install the bearing onto the shaft making sure the
recess of the bearing is facing the housing.

CD022

5. Secure the bearing ring with the snap ring making
sure the sharp side of the snap ring faces away
from the boot.

CD023

6. Making sure the marks made during disassembling
align, slide the housing over the bearing ring; then
completely seat the bearing ring into the housing
and install the circlip.

NOTE: Pull the bearing ring out of the housing
until it contacts the circlip; then slide the ring in
half way. This will purge air from the housing and
ensure the bearing is packed properly.

CD021

7. Slide the boot over the housing; then using the
boot clamp pliers, secure the boot with the clamp.

! CAUTION
The bearing ring must go onto the shaft with the
side without splines facing toward the small clamp
of the inner boot or severe damage will result.



6-18

CD024

8. Inspect the axle components for correct position-
ing of the four clamps. Also, inspect the boots for
being correctly positioned on the shaft.

INSTALLING REAR DRIVE AXLE

1. Slide the drive axle into place in the gear case.

NOTE: To assure proper seating of the axle, give
it a light pull; the axle should remain “clipped” in
place.

2. Swing the knuckle up and onto the drive axle; then
place the knuckle into place in the upper A-arm.
Secure the knuckle to the A-arm with a cap screw
and a new lock nut. Tighten to 35 ft-lb.

3. Place the hub into position on the axle followed by
a hex nut. Tighten the hex nut finger-tight at this
time.

4. If the brake caliper was removed, position it on the
knuckle and secure with existing cap screws.
Tighten the brake caliper cap screws to 20 ft-lb.

5. Pump up the hand brake lever; then engage the
brake lever lock.

6. Tighten the hub hex nut (from step 3) to 200 ft-lb;
then install and spread a new cotter pin making
sure each side of the pin is flush to the hub nut.

7. Install the wheel. Tighten to 40 ft-lb. 

8. Remove the ATV from the support stand and
release the brake lever lock.

INSTALLING FRONT DRIVE AXLE

1. Position the drive axle in the gear case and steer-
ing knuckle; then insert the upper A-arm ball joint
into the steering knuckle. Secure with a cap screw
tightened to 35 ft-lb.

2. Slide the hub w/brake disc into position in the
steering knuckle followed by a washer and hex
nut. Tighten finger-tight at this time.

3. Install the brake caliper on the steering knuckle.
Tighten to 20 ft-lb; then pump up the hand brake
lever and engage the brake lever lock.

4. Tighten the hub hex nut (from step 2) to 200 ft-lb;
then install and spread a new cotter pin making
sure each side of the pin is flush to the hub nut.

KC305

5. Install the wheel and tighten to 40 ft-lb. 

6. Remove the ATV from the support stand and
release the brake lever lock.

7. Check the front differential oil level and add oil as
necessary.

CF113A

Rear Gear Case

REMOVING

1. Remove both of the rear drive axles (see Drive
Axles in this section).

2. Remove the four cap screws securing the engine
output shaft to the rear gear case input flange.
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3. Remove the two cap screws and lock nuts securing
the rear gear case to the frame; then remove the
gear case through the left side.

KC288A

INSTALLING

1. Slide the gear case into position through the left
side of the frame; then secure it to the frame with
cap screws and lock nuts. Tighten to 45 ft-lb.

2. Secure the engine output shaft to the rear gear case
input flange with four cap screws (coated with red
Loctite #271) and lock nuts. Tighten to 20 ft-lb.

3. Install the rear drive axles (see Drive Axles in this
section).

Hub

REMOVING

1. Secure the ATV on a support stand to elevate the
wheel; then remove the wheel.

2. Remove the cotter pin from the nut.

NOTE: During assembly, new cotter pins should
be installed.

3. Remove the flange nut securing the hub.

4. Remove the brake caliper.

KC283

5. Remove the hub assembly.

6. Remove the four cap screws securing the brake
disc.

CLEANING AND INSPECTING

NOTE: Whenever a part is worn excessively,
cracked, or damaged in any way, replacement is
necessary.

1. Clean all hub components.

2. Inspect all threads for stripping or damage.

3. Inspect the brake disc for cracks or warping.

4. Inspect the hub for pits, cracks, loose studs, or
spline wear.

INSTALLING

1. Secure the brake disc to the hub with the four cap
screws coated with blue Loctite #243. Tighten to
15 ft-lb.

2. Apply grease to the splines in the hub.

� AT THIS POINT
For servicing the input shaft, pinion gear, needle
bearing, and axle seal, see Front Differential in this
section. 

! WARNING
Make sure the ATV is solidly supported on the sup-
port stand to avoid injury.



6-20

3. Install the hub assembly onto the shaft.

4. Secure the hub assembly with the nut. Tighten
only until snug.

5. Secure the brake caliper to the knuckle with the
two cap screws. Tighten the caliper to 20 ft-lb.

KC283

6. Tighten the hub nut (from step 4) to 200 ft-lb; then
install and spread a new cotter pin making sure
each side of the pin is flush to the hub nut.

KC305

7. Install the wheel and tighten to 40 ft-lb.

8. Remove the ATV from the support stand.

Hydraulic Brake Caliper

NOTE: The brake calliper is a non-serviceable
component; it must be replaced as an assembly.

REMOVING/DISASSEMBLING

1. Secure the ATV on a support stand to elevate the
wheel; then remove the wheel.

2. Drain the brake fluid from the caliper, hose, and
master cylinder.

3. Remove the brake hose from the caliper; then
remove the caliper and plug the brake fluid port.

4. Compress the caliper holder against the caliper
and remove the outer brake pad; then remove the
inner brake pad.

PR237

PR238

5. Remove the caliper holder from the caliper and
account for the brake caliper O-ring. Do not
remove the piston from the caliper.

PR239B

6. Plug the fluid port with a suitable plug to prevent
contamination during cleaning.

! WARNING
Make sure the ATV is solidly supported on the sup-
port stand to avoid injury.

! CAUTION
Brake fluid is highly corrosive. Do not spill brake
fluid on any surface of the ATV and do not reuse
brake fluid.
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PR240A

CLEANING AND INSPECTING

1. Clean all caliper components (except the brake
pads) with parts-cleaning solvent.

2. Inspect the brake pads for damage and excessive
wear.

NOTE: For measuring brake pads, see Section 2.

ASSEMBLING/INSTALLING

1. Install the caliper onto the caliper holder making
sure the caliper is correctly oriented on the holder.

PR239C

2. Compress the caliper holder toward the caliper and
install the inner brake pad; then install the outer
pad.

PR238

PR239

3. Place the brake caliper assembly into position and
secure with the cap screws. Tighten the caliper to
20 ft-lb.

4. Place a new crush washer on each side of the brake
hose fitting and install it on the caliper. Tighten to
20 ft-lb.

5. Fill the reservoir; then bleed the brake system (see
Section 2).

6. Install the wheel. Tighten to 40 ft-lb.

7. Remove the ATV from the support stand and ver-
ify brake operation.
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Troubleshooting Drive 
System

Troubleshooting Brake 
System

Problem: Power not transmitted from engine to wheels

Condition Remedy

1. Rear axle shafts serration worn - broken 1. Replace shaft

Problem: Power not transmitted from engine to either front wheel

Condition Remedy

1. Secondary drive - driven gear teeth broken

2. Propeller shaft serration worn - broken

3. Coupling damaged

4. Coupling joint serration worn - damaged

5. Front drive - driven bevel gears broken - damaged

6. Front differential gears/pinions broken - damaged

7. Sliding dogs/shaft fork worn - damaged

8. Front drive axle worn - damaged

9. Front drive axle serration worn - damaged

1. Replace gear(s)

2. Replace shaft

3. Replace coupling

4. Replace joint

5. Replace gear(s)

6. Replace gears - pinions

7. Replace gear(s)

8. Replace axle

9. Replace axle

Problem: Braking poor

Condition Remedy

1. Pad worn

2. Pedal free-play excessive

3. Brake fluid leaking

4. Hydraulic system spongy

5. Master cylinder/brake cylinder seal worn

1. Replace pads

2. Replace pads

3. Repair - replace hydraulic system component(s)

4. Bleed hydraulic system - correct or repair leaks

5. Replace master cylinder

Problem: Brake lever travel excessive

Condition Remedy

1. Hydraulic system entrapped air

2. Brake fluid low

3. Brake fluid incorrect

4. Piston seal - cup worn

1. Bleed hydraulic system

2. Add fluid to proper level

3. Drain system - replace with correct fluid

4. Replace master cylinder

Problem: Brake fluid leaking

Condition Remedy

1. Connection joints loose

2. Hose cracked

3. Piston seal worn

1. Tighten joint

2. Replace hose

3. Replace brake caliper



7-1

7

SECTION 7 - SUSPENSION

TABLE OF
CONTENTS

Suspension ............................................................. 7-2
Shock Absorbers ..................................................... 7-2
Front A-Arms ........................................................... 7-2
Rear A-Arms ........................................................... 7-3
Wheels and Tires .................................................... 7-4
Troubleshooting ....................................................... 7-6



7-2

Suspension

NOTE: Critical torque specifications are located
in Section 1.

Shock Absorbers

REMOVING

1. Secure the ATV on a support stand to elevate the
wheels and to release load on the suspension.

2. Remove the two cap screws and nuts securing
each front shock absorber to the frame and the
upper A-arm. Account for bushings and sleeves
from each.

3. Remove the two cap screws and nut securing each
rear shock absorber to the frame and lower A-arm.
Account for bushings and sleeves from each.

NOTE: The shock absorbers are not serviceable
components. If leaking, dented, or there are miss-
ing or broken parts, the shock absorber assembly
must be replaced.

INSTALLING

1. Place bushings and sleeves (where appropriate)
into shock eyelet; then install shock with cap
screws and nuts. Tighten all nuts to 35 ft-lb.

2. Remove the ATV from the support stand.

Front A-Arms

REMOVING

1. Secure the ATV on a support stand to elevate the
front wheels; then remove the wheels.

2. Remove the cotter pin from the nut. Discard the
cotter pin.

3. Remove the nut securing the hub.

4. Remove the brake caliper. Account for two cap
screws.

KC187A

5. Remove the hub assembly.

6. Remove the cap screws securing the ball joints to
the knuckle.

KC313A

7. Tap the ball joints out of the knuckle; then free the
knuckle from the axle and swing out of the way.

! WARNING
Make sure the ATV is solidly supported on the sup-
port stand to avoid injury.

! CAUTION
Additional support stands are necessary to support
the rear axle when the shock absorbers are removed
or damage may occur.

! CAUTION
Do not tighten the nuts beyond the 35 ft-lb specifica-
tion or the shock eyelet or mount WILL be damaged.

! WARNING
Make sure the ATV is solidly supported on the sup-
port stand to avoid injury.

! CAUTION
Support the knuckle when removing the cap screws
or damage to the threads will occur.
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KC297

8. Remove the lower shock absorber eyelet from the
upper A-arm.

9. Remove the cap screws securing the A-arms to the
frame.

10. Remove the circlip from the ball joint; then
remove the ball joint from the A-arm.

CLEANING AND INSPECTING

NOTE: Whenever a part is worn excessively,
cracked, or damaged in any way, replacement is
necessary.

1. Clean all A-arm components using a pressure
washer.

2. Clean the ball joint mounting hole of all residual
Loctite, grease, oil, or dirt for installing purposes.

3. Inspect the A-arm for bends, cracks, and worn
bushings.

4. Inspect the ball joint mounting holes for cracks or
damage.

5. Inspect the frame mounts for signs of damage,
wear, or weldment damage.

INSTALLING

1. Apply green Loctite #609 to the entire outside
diameter of the ball joint; then install the ball joint
into the A-arm and secure with the circlip.

2. Install the A-arm assemblies into the frame
mounts and secure with the cap screws. Only fin-
ger-tighten at this time.

3. Secure the lower eyelet of the shock absorber to
the upper A-arm. Tighten nut to 35 ft-lb.

4. Secure the A-arm assemblies to the frame mounts
(from step 2). Tighten the cap screws to 35 ft-lb.

5. Install the knuckle assembly onto the ball joints
and secure with cap screws. Tighten to 35 ft-lb.

6. Apply grease to the hub and drive axle splines;
then install the hub assembly onto the drive axle.

7. Secure the hub assembly with the nut. Tighten
only until snug.

8. Secure the brake caliper to the knuckle with the
two patch-lock cap screws. Tighten to 20 ft-lb.

9. Secure the hub nut (from step 7) to the shaft/axle.
Tighten to 200 ft-lb.

10. Install a new cotter pin and spread the pin to
secure the nut.

11. Install the wheel and tighten to 40 ft-lb.

12. Remove the ATV from the support stand.

Rear A-Arms

REMOVING

1. Secure the ATV on a support stand to elevate the
wheels.

2. Pump up the hand brake; then engage the brake
lever lock.

3. Remove the wheel.

4. Remove the cotter pin securing the hex nut; then
remove the hex nut. Release the brake lever lock.

5. Remove the caliper (right side only).

NOTE: Do not allow the brake caliper to hang
from the hose.

6. Remove the cap screws and lock nut securing the
shock absorber to the frame and lower A-arm; then
remove the shock absorber.

! CAUTION
Do not tighten the nut beyond the 35 ft-lb specifica-
tion or the shock eyelet or mount WILL be damaged.

! WARNING
Make sure the ATV is solidly supported on the sup-
port stand to avoid injury.
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Troubleshooting

Problem: Suspension too soft

Condition Remedy

1. Spring(s) weak

2. Shock absorber damaged

3. Shock absorber preload too low

1. Replace spring(s)

2. Replace shock absorber

3. Adjust shock absorber preload

Problem: Suspension too stiff

Condition Remedy

1. A-arm-related bushings worn

2. Shock absorber preload too high

1. Replace bushing

2. Adjust shock absorber preload

Problem: Suspension noisy

Condition Remedy

1. Cap screws (suspension system) loose

2. A-arm-related bushings worn

1. Tighten cap screws

2. Replace bushings

Problem: Rear wheel oscillation

Condition Remedy

1. Rear wheel hub bearings worn - loose

2. Tires defective - incorrect

3. Wheel rim distorted

4. Wheel hub cap screws loose

5. Auxiliary brake adjusted incorrectly

6. Rear suspension arm-related bushing worn

7. Rear shock absorber damaged

8. Rear suspension arm nut loose

1. Replace bearings

2. Replace tires

3. Replace rim

4. Tighten cap screws

5. Adjust brake

6. Replace bushing

7. Replace shock absorber

8. Tighten nut
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KC308

3. Using a sharp utility knife, split the handlebar grip
from end to end and peel off the rubber.

4. Using an adhesive solvent, clean all glue residue
from the handlebar.

INSTALLING

1. Apply a liberal amount of Handlebar Grip Adhe-
sive to the inside of the new grip.

2. Slide the grip onto the handlebar until it is fully
seated with the smooth part of the grip facing up.

3. Wipe off any excess glue; then secure the grip with
the plug, end cap, and cap screw.

Steering Knuckles

REMOVING AND DISASSEMBLING

1. Secure the ATV on a support stand to elevate the
wheel; then remove the wheel.

2. Remove the wheel cap from the hub; then remove
the cotter pin from the nut.

3. Remove the nut securing the hub.

4. Remove the brake caliper.

5. Remove the hub assembly.

6. Remove the cotter pin from the tie rod end and
remove the tie rod end from the knuckle.

7. Remove the two cap screws securing the ball
joints in the knuckle.

8. Tap the ball joint end out of the knuckle; then
remove the knuckle.

9. Remove the snap ring from the knuckle; then
remove the bearing.

PR287A

PR288

CLEANING AND INSPECTING

NOTE: Whenever a part is worn excessively,
cracked, or damaged in any way, replacement is
necessary.

1. Clean all knuckle components.

2. Inspect the bearing for pits, gouges, rusting, or
premature wear.

3. Inspect the knuckle for cracks, breaks, or porosity.

4. Inspect threads for stripping or damage.

ASSEMBLING AND INSTALLING

1. Install the bearing; then install the snap ring mak-
ing sure it seats into the knuckle.

! WARNING
Make sure the ATV is solidly supported on the sup-
port stand to avoid injury.

! CAUTION
Use extreme care when removing the bearing. If the
bearing is allowed to fall, it will be damaged and will
have to be replaced.
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PR287A

2. Install the knuckle to the upper and lower ball
joints and secure with the two cap screws. Tighten
to 35 ft-lb.

KC313A

3. Install the tie rod end and secure with the nut.
Tighten to 30 ft-lb; then install a new cotter pin
and spread the pin.

NOTE: During assembling, new cotter pins
should be installed.

4. Apply a small amount of grease to the hub splines.

5. Install the hub assembly onto the splines of the
shaft.

6. Secure the hub assembly with the nut. Tighten
only until snug.

KC305

7. Secure the brake caliper to the knuckle with the
patch-lock cap screws. Tighten to 20 ft-lb.

KC283

8. Pump the hand brake lever; then engage the brake
lever lock.

9. Secure the hub nut (from step 6) to the shaft.
Tighten to 200 ft-lb.

10. Install a new cotter pin and spread the pin to
secure the nut.

11. Install the wheel; then using a crisscross pattern,
tighten to 40 ft-lb.

12. Remove the ATV from the support stand.

Measuring/
Adjusting Toe-In

1. Thoroughly wash the ATV to remove excess
weight (mud, etc.).

2. Refer to the specifications and ensure the tires are
properly inflated to the recommended pressure.

NOTE: Ensure the inflation pressure is correct in
the tires or inaccurate measurements can occur.

3. Place the ATV in a level position taking care not to
push down or lift up on the front end; then turn the
handlebar to the straight ahead position.

NOTE: When measuring and adjusting, there
should be a normal operating load on the ATV
(without an operator but with Arctic Cat approved
accessories).

4. Measure the distance from the outside edge of
each handlebar grip to equal reference points on
each side.

5. Adjust the handlebar direction until the two mea-
surements are equal; then secure the handlebar.

NOTE: Care must be taken not to allow the han-
dlebar to turn while securing it.

NOTE: The front wheels do not have to be
removed to adjust the tie rod. Also, care should be
taken not to disturb the handlebar position.
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6. Using a permanent marker of some type, mark the
center of each front tire (at a height parallel to the
belly panel).

AF789D

7. Measure the distance between the marks (at a
height parallel to the belly panel) at the front side;
then record the measurement.

8. Push the ATV forward until the marks are parallel
to the belly panel on the back side; then measure
the distance between the marks.

9. The difference in the measurements must show
1/8-1/4 in. toe-in (the front measurement 1/8-1/4
in. less than the rear measurement).

10. If the difference in the measurements is not within
specifications, adjust both tie rods equally until
within specifications.

NOTE: Prior to locking the jam nuts, make sure
the ball joints are at the center of their normal
range of motion and at the correct angle.

733-559A

Front Rack

REMOVING

1. Remove the cap screws and lock nuts securing the
rack to the frame and front fender panel.

2. Remove the front rack from the ATV.

CLEANING AND INSPECTING

NOTE: Whenever a part is worn excessively,
cracked, or damaged in any way, replacement is
necessary.

1. Clean all rack components using a pressure
washer.

2. Inspect all welds for cracking or bending.

3. Inspect threaded areas of all mounting bosses for
stripping.

4. Inspect for missing decals and/or reflectors.

INSTALLING

1. Place the rack into position on the frame and front
fender panel. Install the cap screws and lock nuts
and finger-tighten only.

2. Install the two cap screws and lock nuts securing
the rack to the fenders. Tighten all hardware
securely.

Front Bumper Assembly

REMOVING

1. Remove the two front cap screws securing the
front rack to the bumper support tubes; then
remove two cap screws and nuts securing the
bumper support tubes to the frame.

2. Remove the through-bolt and lock nut securing the
bumper to the frame; then remove the bumper.

CLEANING AND INSPECTING

NOTE: Whenever a part is worn excessively,
cracked, or damaged in any way, replacement is
necessary.

1. Clean all bumper components with parts-cleaning
solvent.

2. Inspect all welds for cracking or bending.

INSTALLING

1. Place the front bumper assembly into position and
install the through-bolt. Start the lock nut and fin-
ger-tighten only.

2. Install the existing fasteners in the upper support
tubes to frame and the front rack cap screws.
Tighten the lock nut (from step 1) to 35 ft-lb; then
tighten the cap screws securely.



A

B



LCD Gauge

Connector

LCD Gauge

Connector







8-11

8

Troubleshooting

Problem: Handling too heavy or stiff

Condition Remedy

1. Front wheel alignment incorrect

2. Lubrication inadequate

3. Tire inflation pressure low

4. Tie rod ends seizing

5. Linkage connections seizing

1. Adjust alignment

2. Lubricate appropriate components

3. Adjust pressure

4. Replace tie rod ends

5. Repair - replace connections

Problem: Steering oscillation

Condition Remedy

1. Tires inflated unequally

2. Wheel(s) wobbly

3. Wheel hub cap screw(s) loose - missing

4. Wheel hub bearing worn - damaged

5. Tie rod ends worn - loose

6. Tires defective - incorrect

7. A-arm bushings damaged

8. Bolts - nuts (frame) loose

1. Adjust pressure

2. Replace wheel(s)

3. Tighten - replace cap screws

4. Replace bearing

5. Replace - tighten tie rod ends

6. Replace tires

7. Replace bushings

8. Tighten bolts - nuts

Problem: Steering pulling to one side

Condition Remedy

1. Tires inflated unequally

2. Front wheel alignment incorrect

3. Wheel hub bearings worn - broken

4. Frame distorted

5. Shock absorber defective

1. Adjust pressure

2. Adjust alignment

3. Replace bearings

4. Repair - replace frame

5. Replace shock absorber

Problem: Tire wear rapid or uneven

Condition Remedy

1. Wheel hub bearings worn - loose

2. Front wheel alignment incorrect

3. Tire inflation pressure incorrect

1. Replace bearings

2. Adjust alignment

3. Adjust pressure

Problem: Steering noise

Condition Remedy

1. Cap screws - nuts loose

2. Wheel hub bearings broken - damaged

3. Lubrication inadequate

1. Tighten cap screws - nuts

2. Replace bearings

3. Lubricate appropriate components
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Hand Brake Lever/
Master Cylinder 

Assembly

NOTE: The master cylinder is a non-serviceable
component; it must be replaced as an assembly.

REMOVING

1. Slide a piece of flexible tubing over one of the
wheel bleeder valves and direct the other end into
a container. Remove the reservoir cover; then open
the bleeder valve. Allow the brake fluid to drain
completely.

NOTE: Compressing the brake lever several
times will quicken the draining process.

AF637D

2. Place an absorbent towel around the connection to
absorb brake fluid. Remove the banjo-fitting bolt
from the master cylinder. Account for two crush
washers and a banjo-fitting bolt.

3. Remove the clamp screws securing the brake
housing to the handlebar, then remove the assem-
bly from the handlebar.

INSPECTING

NOTE: Whenever a part is worn excessively,
cracked, or damaged in any way, replacement is
necessary.

1. Inspect the pin securing the brake lever for wear. 

2. Inspect the brake lever for elongation of the pivot
hole.

3. Inspect the reservoir for cracks and leakage.

4. Inspect the banjo-fitting and bolt for cracks and
deterioration and the condition of the fittings
(threaded and compression).

INSTALLING

1. Position the brake housing on the handlebar.
Secure with clamp screws; then tighten securely.

2. Using two new crush washers, connect the
banjo-fitting to the master cylinder; then secure
with the banjo-fitting bolt. Tighten to 20 ft-lb.

3. Bleed the brake system (see Section 2).

Throttle Control

REMOVING

1. Remove the two machine screws securing the
throttle control to the handlebar.

2. Slide the grommet out of the lower half of the
throttle control; then remove the cable from the
actuator arm.

AF676D

3. Remove the cap screw, lock washer, and washer
securing the actuator arm to the throttle control
lever.

AF677D

4. Remove the actuator arm and account for a bush-
ing. Note the position of the return spring for
installing purposes.

! CAUTION
Brake fluid is highly corrosive. Do not spill brake
fluid on any surface of the ATV.
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FUEL PUMP/FUEL LEVEL
SENSOR

 The electric fuel pump and fuel level sensor are
not serviceable components. If either
component fails, it must be replaced as a set.

 TESTING

1. Turn the ignition switch ON and listen for
a momentary “whirring” sound of the
pump building pressure. If the sound is
heard (10 seconds), no electrical checks
are necessary. Turn the ignition switch
OFF.

2. Disconnect the gasoline hose from the
throttle body; then install a suitable
pressure gauge.

3. Turn the ignition switch to the ON
position. The fuel pressure should build
until the pump shuts off. Pressure should
read 3.0 kg-cm2 (43 psi).

4. If the pump is not running, disconnect the
fuel pump/tank sensor connector.

Whenever any maintenance or inspection
is made on the fuel system during which
there may be fuel leakage, there should be
no welding, smoking, open flames, etc., in
the area.
Prior to removing the electric fuel pump,
the following check should be performed
to determine that removal is necessary.

＊

Gasoline may be under pressure. Place an
absorbant towel under the connector to
absorb any gasoline spray when
disconnecting.

＊
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5. Connect a multimeter to the power supply
leads with the orange/red tester lead to the
red wire and the black tester lead to the
black wire; then turn the ignition switch
to the ON position. The meter should read
battery voltage. If battery voltage is
indicated and the fuel pump does not run,
replace the pump assembly. If no battery
voltage is indicated, check the ECU and
the vehicle tilt sensor.

  REMOVING

1. Remove the rear rack and fenders; then
disconnect the power supply/fuel pump
connector.

2. Remove the spring clamp; then remove
the fuel hose.

3. Remove the screws securing the fuel
pump to the gas tank; then make a
reference mark on the fuel pump and
tank.

4. Lift out the fuel pump assembly carefully
tilting it forward to clear the voltage
regulator; then guide the pump and float
lever through the opening in the gas tank.

5. Using duct tape or other suitable means,
cover the fuel pump opening.

  INSPECTING

1. Inspect the fuel screen and blow clean
with a lower pressure compressed air.

2. Move the float lever and check for free
movement. The float assembly should
return to the lower position without force.
If not, replace the fuel pump assembly.

Take care not to damage the float or float
arm or replacement of the entire assembly
will be necessary.

＊
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3. Test the fuel level sensor by connecting a
multimeter (A) to the fuel level sensor
leads (B); then select OHMS. The
multimeter should show 5 ohms at full
fuel position (C) and 95 ohms at empty
fuel position (D).

INSTALLING

1. Mark the new fuel pump with a reference
mark in the same location as the removed
pump; then place the new gasket on the
pump.

2. Remove the material covering the fuel pump
opening; then carefully guide the fuel pump
into position taking care not to damage the
float or float lever.

3. Rotate the fuel pump until the match marks
align; then install the mounting screws and
tighten securely using a fixed pattern.

4. Connect the wires, fuel hose, and spring
clamp; then turn the ignition switch to the
ON position. Note that the fuel pump runs
momentarily and the fuel gauge indicate the
proper fuel level.

5. With the transmission in neutral and brake
level lock engaged, start the engine and
checks for normal operation. Check for any
fuel leaks.

6. Install any wire ties that were removed; then
install the rear fenders, rack, and seat making
sure the seat locks securely.

It is important to install the fuel pump with
the correct orientation to ensure adequate
float lever clearance.

＊
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WTS SENSOR (Water Temperature
Sensor)

REMOVAL / INSTALLATION

Drain the coolant from the cooling system.
Disconnect the WTS sensor connector from
the sensor.
Remove the WTS sensor and O-ring.

Install a new O-ring and WTS sensor.

Tighten the WTS sensor to the specified
torque.

Torque: 1.2 kgf-m (12 N-m, 8.6 lbf-ft)

Connect the WTS sensor connector.
Fill the cooling system with the
recommended coolant.

INSPECTION
Measure the resistance at the WTS sensor
terminals.

STANDARD
ºC -20 40 100

KΩ 18.8 1.136 0.1553

Standard: 2.076±10% KΩ (at 20°C/68°F)

Always replace an O-ring with a new
one.

＊

                          O-ring
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THROTTLE BODY
/T-MAP SENSOR/ISC/TPS

● Turn off the ignition switch while
replacement.

● Check and confirm if the voltage is over 12V
by a voltmeter after replacement.

● Check and confirm if the other connectors
are installed correctly after replacement.

● Do not damage the throttle body, it may
cause the throttle and idle valve isn’t
synchronization.

● The throttle body is preset in KYMCO
factory, do not disassemble it by a wrong
way.

● Do not loosen or tighten the painted bolts
and screws for the throttle body. Loosen or
tighten them can cause the throttle and idle
valve to synchronization failure.

● TPS and ISC have to be reset after the
throttle body T-MAP, TPS, ISC or ECU
has been reinstalled.  

T-MAP SENSOR INSPECTION
Support the scooter on a level surface.
Put the side stand up and engine stop switch
is at “RUN”.

Turn the ignition switch to “ON” position.

Measure if the ECU voltage outputs to the T-
MAP sensor between the following terminals
of the MAP connector.

Terminal Normal
V/R (+) -V/G (-) 5 V

           TPS Sensor  T-MAP Sensor

                   ISC
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TPS INSPECTION

Support the ATV on a level surface.
Turn the ignition switch to “ON”.
Measure if the ECU voltage outputs to TPS
between the following terminals of the TPS
connector.

Terminal Normal

V/R (+) -V/G(-) 5 V

Throttle position sensor (TPS) resistance
3500~6500Ω(at 20°C/68°F)

REMOVAL
Disconnect the throttle cable ends from
throttle seat.

Disconnect the TPS, ISC and T- MAP sensor
connectors.
Loosen the air cleaner connecting hose band
screw.
Loosen the intake manifold band screw.
Remove the throttle body, T-MAP sensor,
TPS sensor and ISC sensor as a set.

                 Cable Ends

                     T-MAP Sensor

     TPS Sensor   ISC
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DISASSEMBLY

Remove the screws and then remove the ISC.
Remove the screw.
Remove the T-MAP sensor.
Remove the screw and then remove the TPS.

ASSEMBLY

Apply oil onto a new O-ring.
When install the TPS onto the throttle body,
being careful not to damage the O-ring.
Install and tighten the screw securely.

                    TPS

                     Screw

   ISC            TPS

       T-MAP sensor

The throttle position sensor (TPS) and idle
air bypass valve (ISC) have to reset when
the throttle body T-MAP sensor, TPS, ISC
or ECU has been reinstalled.

＊

  Screws             ISC

 Screw                T-MAP sensor



11. EFI SYSTEM                               MXU 450i

   11-9

Apply oil onto a new O-ring.

When install the T-MAP sensor onto the
throttle body, being careful not to damage the
O-ring.

Install the set plate and tighten the screw
securely.

Apply oil onto a new O-ring.
When install the ISC and T-MAP sensor onto
the throttle body, being careful not to damage
the O-ring.

DIAGNOSTIC TOOL
CONNECTOR

INSPECTION
Remove front cover
Make sure of moving the shift lever into the
“N” or “P” position.
Remove diagnostic tool connector protect
sheath.
Turn the ignition switch to “ON”
Measure the voltage between the following
terminals of the diagnostic tool connector.

Terminal Normal
BR/L (+)  G/B (-) Battery voltage

B/L (+)   W/L (-)
Battery voltage
－1 V

          O-ring

Always replace an O-ring with a new one.＊

Diagnostic ConnectorSheath

  Screws             ISC

Screw                T-MAP sensor

          Injector
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TPS/ISC RESET
● If close or open the throttle grip randomly,

the ECU may record the incorrect TPS when
the ECU or the throttle body has been
reinstalled. It can cause hard to start engine
or idling speed is not smooth when engine
installation.

● ISC has a motor inside, which controls ISC
valve to obtain smooth idling speed. The
ECU may record the incorrect ISC position
during the engine speed isn’t working when
the ECU or the throttle body has been
reinstalled. It can cause engine stop, hard to
start engine or rough idling speed.

The throttle position sensor (TPS) and idle air
bypass valve (ISC) have to be reset when the
throttle body, T-MAP, TPS, ISC or ECU has
been reinstalled.

TPS/ISC RESET PROCEDURE

Start the engine till engine temperature to
85°C over on idle condition.

ECU will learn engine new condition
automatically.
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ELECTRIC CONTROL UNIT
(ECU)

Disconnect the ECU connector and remove
the ECU from the frame.
Installation is in the reverse order of the
removal.

   
 REMOVAL

 INSTALLATION

● Do not disconnect or connect the ECU
connector during the ignition switch
“ON”; it may cause the ECU
damaged.

● The throttle position sensor (TPS) and
idle air bypass valve (ISC) have to be
reset when throttle body, MAP, TPS,

＊

ECU Connector
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INSPECTION
Outlook checking
Checking for ECU pin(1-48) if has damage.

Checking for ECU part number is as
3920A-LKK7-E00

Voltage inspection
Connect the meter (+) probe to the
B4(R/W)wire and the meter (-) probe to the
M3(G/B) wire to measure the voltage.

MAP Edition No.

Page 2 as picture

LKK7
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CHECK ENGINE LAMP (CELP)
 When turning on the switch, the lamp will

be lighted for 2 seconds then off. Let user to

know the lamp is available and connect to

ECU.

 But after then or during riding, if the CELP

start to blink or keep lighting, it means

something wrong with this vehicle, you

better do the further check to find out the

failure code to know which part get trouble

 There are 3 kinds of priority grade let user

to know what kind of trouble was happened.

 Priority grade 1: CELP blinks continuously.

This is the most emergent situation like

engine over heat. User had better to slow

down the riding and go to dealer for

checking.

 Priority grade 2: CELP lights all the time. It

means components gets trouble or circuit

something wrong. Do the further check to

find out the failure code to know which part

get trouble.

 Priority grade 3: CELP just blinks once

suddenly and then disappear. It sometimes

just warning like the RPM was too high in a

short term.

CELP (Check Engine Lamp)
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How To Show Failure Code
 You can read the failure code by as below :
 Turn switch on. The CELP will be lighted

for 2 seconds then off. The CELP start to
blink to show the failure codes

 (The number of blinks from 1 to 22).
 If vehicle got more than one failure code,

the CELP will be shown from lower number
failure code and then show the other higher
number one after four seconds. All the
failure codes would be shown repeatedly.

How To Reset Failure Code
 After repairing the trouble, you should clear

the failure code or it will still exist in the
ECU memory. When you maintain this
vehicle next time, it will show again and
you get confuse.

 Turn switch on. The CELP will be lighted
for two seconds then off.

 The CELP begins to blink to show the
failure codes.

 The self-diagnosis memory data will be
erased when all the failure codes has
showed for 4 cycles.

Example (failure codes 1 and 2):
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CELP FAILURE CODES LIST

Blink Failure
 Codes Fault description Priority Solution

1 P0217 Engine temperature
overheat 1

Slow down the vehicle and go to workshop for
checking immediately.
Confirm if the engine temperature sensor or electric
circuit is abnormality.

2 P0335
Crankshaft position
sensor or circuit
malfunction

2
Check the connector of crankshaft position sensor if
is loosen.
Check if the Rotor is align to Crankshaft position
sensor during the crankshaft running.

3 P1120 Throttle position sensor
setting value problem 2

Make sure if the connector of Throttle position sensor
is connected correctly.
Check if the Throttle position sensor is adjusted.

4 P1121 Throttle position sensor
output range problem 2

Make sure if the connector of Throttle position sensor
is connected correctly.
Check if the Throttle position sensor is adjusted.

5 P1122
Throttle position sensor
movement speed
problem

2 1.Make sure if the connector of Throttle position
sensor is connected correctly.
2.Check if the Throttle position sensor is adjusted.

6 P0560 Battery voltage
malfunction 1 1. Check if the battery voltage is lower or higher.

2.Check if the charge system is malfunction.

7 P0110 Intake air temperature
circuit malfunction 2 Inlet air temperature sensor or electric circuit

malfunction

8 P0410 Idle air valve circuit
malfunction 2 Check if the connector of Idle air valve is loosen.

Check if the resistance of valve is normal.

9 P0505 Idle speed volume
control range problem 3 Check if the ISC steps range over 65steps.

10 P0251 Injector or electric
circuit  problem 2

Check if the connector of Injector is loosen.
Check if the ECU is signal to Injector.
Check if the power source and resistance of Injector
are malfunction.
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Blink Failure
 Codes Fault description Priority Solution

11 P0350
Ignition coil or electric
circuit malfunction 2

Check if the connector of ignition coil is loosen.
Check if the ECU is signaled to Ignition coil.
Check if the power source and resistance is
malfunction

12 P0230
Fuel pump relay or
electric circuit
malfunction

2
Check if the connector of relay is loosen.
Check if the ECU is signaled to relay.
Check the fuel pump relay resistance

13 P0219 Engine speed is over
than top speed 2 Check if the belt of CVT is broken.

14 P1560 Sensor don’t receive
power source from ECU 2

Check if ECU output DC5V to sensor.
Check if the power source of all sensor is DC5V.
Replace a new ECU if the CELP still blinks even
the output power source of ECU is normal.

15 P0700
Engine starting speed
exceed CVT speed
limited

2 Don’t use it at present.

16 P0115
Engine temperature
sensor or electric circuit
malfunction

2
Check if the connector of sensor is loosen.
Check if ECU pin is broken.
3.Check if the resistance of sensor is malfunction.

17 P1561
Temperature gauge
electric circuit
malfunction

2 Not available

18 P0650 CELP electric circuit
malfunction 3 Check if the lamp of CELP is broken.

Check if the wires of CELP are broken.

21 P0105
Atmospheric Pressure
Sensor/Circuit
Malfunction

2
Check if the connector of sensor is loosen.
Check if ECU pin is broken.
Check if voltage of sensor is fit in specification.

22 P0110 Roll sensor or electric
circuit malfunction

2
Check if the sensor installation direction is correct.
Check if voltage of sensor is fit in specification.
Check if ECU pin is broken.
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TILT SWITCH(ROLL SENSOR)
INSPECTION

Support the ATV level surface.
Turn the ignition switch to “OFF”
Remove the screws, washers and tilt switch.

Place the tilt switch vertical as shown, and
turn the ignition switch to “ON”.
Measure the voltage between the following
terminals of the tilt switch connector with the
connector connected.

Terminal Normal

V/R (+) -G(-) 5 V (ECU voltage)
B/W (+) – G(-) 0.4∼1.4 V

Incline the tilt switch 65±10 degrees to the
left or right with the ignition switch turned to
“ON”.
Measure the voltage between the following
terminals of the tilt switch connector with the
connector connected.

Terminal Normal

V/R (+) – G (-) 5 V (ECU voltage)
B/W (+) – G(-) 3.7∼4.4 V

If repeat this test, first turn the ignition switch
to “OFF”, then turn the ignition switch to
“ON”.

REMOVAL/INSTALLATION
Disconnect the connector and remove two
screws.
Remove the Tilt switch.
Installation is in the reverse order of removal.

Tighten the mounting screws securely.

 

Do not disconnect the tilt switch
connector during inspection.

＊

Install the tilt switch with its “UP” mark
facing up.

＊

Roll Sensor
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Diagnostic Report

LKK7
SF : Customer : Eng. No:

Service
Date : Mileage :

Reason of repair:  □ maintenance   □ breakdown

Date Reference
ECU No ---
Hardware Ver ---
Software Ver QK120010
Identification Marking A4LKK7QKAA

Idle adapted voltage (V) 0.67±0.05 V
TPS Opening(%)  0° / > 90°
TPS Voltage (V) 0.67V±0.05 / >3.6V
Engine Temp.(°C) environ.temp ± 2 °C
Air Temp.(°C) environ.temp ± 2 °C
Atom. Pressure(Kpa) 101.3 ± 3 kPa
Battery Voltage(V) >12 V
Engine speed (RPM) 1400 ± 100 rpm
Intake Pressure(Kpa) 30~40 Kpa
Engine Temp.(°C) > 80°C
Air Temp.(°C) 45~65°C
Fuel Inject Interval(ms) 2.8 ~ 3.8 ms
Ignition Timing (°) 9° ~ 12°  BTDC

< 65
IDLE  CO(% ) 1.0 ~ 5.0 % Engine working temperature: 80 ~ 95°C
Engine speed (RPM) 1400 ± 100 rpm
Intake Pressure(Kpa) 30~40 Kpa
Engine Temp.(°C) > 80°C
Air Temp.(°C) 45~65°C
Fuel Inject Interval(ms) 2.8 ~ 3.8 ms
Ignition Timing (°) 9° ~ 12°  BTDC

< 65
IDLE  CO(% ) 1.0 ~ 5.0 % Engine working temperature: 80 ~ 95°C

Repair description Repair Process

Report Version : Oct/5/2010Report ID=

Throttle closed / opened fully
Throttle closed / opened fully

ABV Opening  (°)

ABV Opening  (°)

Production
Date :
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MXU 450i

ATV FI DIAGNOSTIC TOOL
OPERATION INSTRUCTIONS

3620A-LEB2-E00(ENGLISH VERSION)
Version:V1.0.7
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1. FI DIAGNOSTIC TOOL

 This tool is developed by KYMCO and for KYMCO vehicle only.
 Please refer to the specification when serving this vehicle.
 This tool is without battery inside. The power is provided from vehicle.
 This software can be updated with computer for new model through the

USB cable. The power required of tool is connected with 12V battery.
 For connection, please connect this tool with the connector of ECU. It’s

available when turning on the ignition switch.

 The function includes ECU version, model name, data analysis .
- ECU version: includes model name, ECU number, identifications

number and software version.
- Failure codes: DTC reading, DTC clearing and troubleshooting.
- Data analysis: For ECU’s software inspection.
-  Adjust : The adjust function setting is not allowed     

DATA Analyze

ECU Version

DTC Inspect

Adjust

UP Button Down Button

Enter or ExitPower indicator DTC indicator(Failure codes)

Model No.LKK7
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MXU 450i

2. DTC INSPECTION PROCEDURE

  To Show four functions on the screen when switching on
power.

A). ECU version: Including of model name, ECU number, identifications
number and software version. Press the “Enter” button

    Press the " Enter " button

LKK7 is for MXU450i

LKK7

LKK7

LKK7 is for MXU450i
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B). Press the " Down " button and then turn to the first page.

C). Press the " Enter " button to check the DTC failure code

LKK7

LKK7
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D). Press the " Enter " button

E). Press the " Enter " button

F). Display what's DTC number on this DTC-List.
   Press the " Enter " button and then turn to the previous page
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MXU 450i

G). Press the " UP " button

H). Press the " Enter " button and then turn to the previous page .

I). Press the " UP " button
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MXU 450i

J). Press the " Enter " button and then turn to the first page.

LKK7

LKK7
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3. DTC CLEAR PROCEDURE

  A). Check the DTC

  B). Press the " Enter " button

  C). Choose  " Load DTC "
     Press the " Down " button

LKK7

LKK7
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D). Press the " Enter " button and the indicator is lighting.

E). Clearing DTC completed if the indicator is off.

LKK7

LKK7
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4. DATA ANALYSIS PROCEDURE

  A). Press the " Down " twice

  B). Choose “ Data Analyze”
     Press the " Enter " button to enter page 01

 C). Down-page 01
    The measure figures including of Engine speed, Battery voltage

and Engine speed.
    Press the " Down " button to enter page 02.

LKK7

LKK7
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D). Down-page 02
   The measure figures including of TPS position, TPI idle adapted

and ISC step .
   Press the “ Down” button to enter page 03.

E). Down-page 03
   The measure figures including of engine temperature, air

temperature and intake pressure. Press the “ Down” button to enter
page 04.

F). Down-page 04
  The measure figures including of atmosphere temperature, fuel

injector interval and ignition advance. Press the “ Down” button to
enter page 05.
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G). Down-page 05
   The measure figures including of gear position and gear ratio.

Press the “ Down” button to enter page 06.

H). Down-page 06
   The measure figures including of rollover voltage (The function

setting is not allowed).

   Press the “ Down” button to enter page 07.

I). Down-page 07

   The measure figures including of ECU counter.

J). Press the " UP " to the previous page.
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