












































Section 01 V-810 ENGINE 
Subsection 05 (CYLINDER AND HEAD) 

VALVE ADJUSTMENT 

Remove valve covers. Refer to procedure else­
where in this section. 

Turn crankshaft to ignition TDC. see CRANK­

SHAFT LOCKING PROCEDURE and CAMSHAFT 

TIMING PROCEDURE below. 

Hold adjustment screw and loosen locking nut. 

Using feeler gauge, check the valve clearance. 

3 

7 Adjustment screw 
2 Locking nut 
3. Feeler gauge 

2 1 

VALVE CLEARANCE 

Exhaust 
0.11 to 0.19 mm 

(.0043 to .0075 in) 

Intake 
0.06 to 0.14 mm 

(.0024 to .0055 in) 

NOTE: Use mean value of exhaust/intake to en­
sure a proper valve adjustment. 

Hold the adjustment screw at the proper position 
and torque the locking nut. 

Repeat the procedure for each valve. 

Before installing valve covers, recheck all valve ad­
justments. 

VALVE COVER 

Removal 

Remove: 
- distance screws of valve cover 
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1. Distance screws 
2 Valve cover 

- valve cover and profile gasket no. 1. 

1. Valve cover 
2. Profile gasket 

1 

Repeat the procedure for the other valve cover if 
required. 

Inspection 

Check the profile gasket on the valve cover if it is 
brittle, cracked or hard. If so, replace the profile 
gasket. 

Installation 

For installation. reverse the removal procedure. 

Torque the valve cover distance screws in a criss­
cross sequence. 
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CHAIN TENSIONER 

Removal 

& WARNING 

Chain tensioner is spring loaded. Never per­
form this operation immediately after the en­
gine has been run because the exhaust sys­
tem can be very hot. Wait until exhaust sys­
tem is warm or cold. 

Remove: 
- chain tensioner plug 

- 0-ring no. 20 

- spring 

- chain tensioner plunger 

7. Chain tensioner plug 
2. 0-ring 
3. Spring 
4. Chain tensioner plunger 

- screws retaining chain tensioner housing 

- chain tensioner housing with 0-ring no. 21. 
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Section 01 V-810 ENGINE 
Subsection 05 (CYLINDER AND HEAD) 

7. Chain tensioner screws 

2. Cham tensioner housing 
3. 0-nng 

Inspection 

Check the housing for cracks or other damages. 
Replace if necessary. 

Check chain tensioner plunger for free movement 
and/or scoring. 

Check if 0-ring no. 20 and no. 21 are brittle, 
cracked or hard. Replace if necessary. 

Check spring condition. Replace if broken or 
worn. 

Installation 

For installation, reverse the removal procedure. 
However. pay attention to the following. 

NOTE: Slightly screw the plunger until it touches 
the chain tensioner guide. Use only two fingers 
to hold the screwdriver, in order to recognize the 
gentle contact with the chain tension guide. 

CAUTION: Improper adjustment of the chain 
tension will lead to severe engine damage. 

Install a spring end in plunger groove and the other 
in the plug groove. Screw plug. 

NOTE: Do not forget to place the 0-ring no. 20 

on chain tensioner plug. 

CAMSHAFT TIMING GEAR 

Removal 

Remove: 
- valve cover 

Turn crankshaft to ignition TDC, see CRANK­

SHAFT LOCKING PROCEDURE and CAMSHAFT 

TIMING PROCEDURE below. 
- chain tensioner 
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Section 01 V-810 ENGINE 
Subsection 05 (CYLINDER AND HEAD) 

To prevent timing chain stretching during removal 
of camshaft screw no. 2 use the camshaft locking 
tool (P/N 529 035 926), see CRANKSHAFT LOCK­
ING PROCEDURE and CAMSHAFT TIMING PRO­
CEDURE below. 

529 035 92& 

1. Camshaft locking tool 
2. Camshaft screw 
3. Camshaft timing gear 
4. Trigger wheel (cylinder head 1, front only) 

- camshaft timing gear. 

NOTE: Secure timing chain with a retaining wire. 

Inspection 

Check camshaft timing gear for wear or deteriora­
tion. 

If gear is worn or damaged, replace it as a set 
(camshaft timing gear and timing chain). 

For crankshaft timing gear, refer to BOTTOM END. 
see CRANKSHAFT. 

Installation 

For installation, reverse the removal procedure. 
Pay attention to the following details. 
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Clean mating surface and threads of camshaft pri­
or to assemble camshaft timing gear. 

1. Mating surface on camshaft 
2. Threads for camshaft screw 

Camshaft timing gear must be at ignition TDC po­
sition before installing the timing chain. 

Install camshaft timing gear so that the timing gear 
tabs are located into the flat zone of the camshaft. 

The printed marks on the camshaft timing gear 
have to be parallel to the cylinder head base. See 
the following illustration for a proper positioning. 
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1. Printed marks on camshaft timing gear 
2. Cylinder head base 
3. Camshaft timing gear 
4. Timing gear tab 

CAUTION: Crankshaft and camshaft must 
be locked on ignition TDC position to place 
camshaft timing gear and timing chain in the 
proper position. Double-check position of tim­
ing gear with camshaft locking tool (P/N 529 
035 926). 

1. Camshaft locking tool 
2. Camshaft screw 
3. Camshaft timing gear 
4. Trigger wheel (cylinder head 1 (fronV only) 

vmr2006-043 

Section 01 V-810 ENGINE 
Subsection 05 (CYLINDER AND HEAD) 

Install pick up gear no. 3 on timing gear of cylinder 
1, front. 

When the camshaft timing gear and the timing 
chain are installed, remove the crankshaft locking 
bolt as well as the camshaft locking tool. 

NOTE: Before installing the camshaft screw ad­
just the chain tension (see CHAIN TENSIONER be­
low) and check again if marks on the timing gear 
are parallel to cylinder head base. 

Reinstall all other removed parts. 

CRANKSHAFT LOCKING AND 

CAMSHAFT TIMING PROCEDURE 

Removal 

Remove: 

- spark plug cable and spark plug of both cylinders 

- valve covers of both cylinders 

- plug screw and 0-ring of ignition cover 

vmc2006-043-008_& 

7. Plug screw 
2. O·ring 

- crank position trigger. 
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Section 01 V-810 ENGINE 

Subsection 05 (CYLINDER AND HEAD) 

1 Crank position trigger 
2 Screw 

Crankshaft Locking Procedure 

NOTE: When crankshaft is locked, the rear piston 
(cylinder 2, rear) is at TDC. 

NOTE: Crankshaft can not be locked at cylinder 1 

(front) TDC. 

Remove plug screw with sealing ring. 

1. Plug screw 
2 Sea/mg ring 
3. Crankcase PTO side. front side 

Use an Allen key 14 mm to turn crankshaft on 
MAG side until piston is at ignition TDC. 
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1. Allen key 14 mm 

There are two possibilities to find TDC of the rear 
cylinder: 

First Possibility 

Turn crankshaft on MAG side until marks on mag­
neto flywheel "2" and on the ignition cover are 
aligned. 

"""'2006-0 • 3-0ll .> 

1. Mark "r on magneto flywheel 
2 Notch on ignition cover .. 
3. Ignition cover/bore for crank pos1t1on tngger 

Second Possibility 

Use a screwdriver to check if the groove in the 
crankshaft is aligned with the hole. 

1. Screwdriver 

Lock crankshaft with crankshaft locking bolt 
(P/N 529 035 926). 

1. Crankshaft Jocking bolt 

Camshaft Timing Cylinder 2, Rear 

Turn crankshaft on MAG side until piston is at ig­
nition TDC. 

NOTE: At ignition TDC the printed marks on the 
camshaft timing gear have to be parallel to cylinder 
head base as per following illustration. 

Section 01 V-810 ENGINE 

Subsection 05 (CYLINDER AND HEAD) 
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1. Pnnted marks on camshaft timing gear 
2. Cylinder head base 
3. Camshaft locking tool 

Install camshaft locking tool (P/N 529 035 926). 

Lock crankshaft with crankshaft locking bolt 
(P/N 529 035 617), see CRANKSHAFT LOCKING 
PROCEDURE above. 

Camshaft Timing Cylinder 1, Front 

Turn cylinder 2, rear to ignition TDC, see 
CAMSHAFT TIMING CYLINDER 2 above. 

Using an Allen key 14 mm and turn crankshaft 
on MAG side 280° counterclockwise, until marks 
on magneto flywheel "1" and ignition cover are 
aligned. 

1. Allen key 14 mm 
2. Turn crankshaft 280° counterclockwise 
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Section 01 V-810 ENGINE 
Subsection 05 (CYLINDER AND HEAD) 

3 

7 Mark ·1 ·on magneto flywheel 
2. Notch on ignition cover 
3 Ignition cover/bore for crank position trigger 

NOTE: At ignition TDC the printed marks on the 
camshaft timing gear have to be parallel to cylinder 
head base as per following illustration. 

TYPICAL 
1 Printed marks on camshaft t1mmg gear 
2. Cylinder head base 
3 Camshaft locking tool 

Install camshaft locking tool (P/N 529 035 926). 
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ROCKER ARM 

Removal 
Turn crankshaft to ignition TDC, see CRANK­
SHAFT LOCKING PROCEDURE and CAMSHAFT 
TIMING PROCEDURE above. 

Remove: 

- valve cover 

- chain tensioner 

- camshaft timing gear no. 4 

- alien screw and camshaft retaining plate 

3 

2 

1. Cylinder hoad 
2. Allen screw 
3. Camshaft retaining plate 

- rocker arm shafts 

- rocker arm assembly (exhaust side no. 6 and 
intake side no. 7) with adjustment screws and 
nuts 
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1. Rocker arm shaft 
2. Rocker arm (exhaust side) 
3. Rocker arm (intake side) 
4. Adjustment screw 
5. Locking nut 

- thrust washers no. 8. 

CAUTION: Pay attention not to lose thrust 
washers or drop them into the timing chain 
compartment. 

1. 2 thrust washers 
2 Rocker arm (exhaust side) 
3 Cylinder head - spark plug side 
4 Big taper to spark plug side 

Inspection 

Rocker Arm 

1 

I 

4 

Inspect each rocker arm for cracks and scored fric­
tion surfaces. If so, replace rocker arm assembly. 

Check the rocker arm rollers for free movement. 
wear and excessive radial play. Replace rocker 
arm assembly if necessary. 
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1 

� 

R.oomo.r68A 

1. Rocker arm (exhaust side) 
2 Roller 
A Bore for rocker arm shaft 

Measure rocker arm bore diameter. If diameter is 
out of specification, change the rocker arm assem­
bly. 

ROCKER ARM BORE DIAMETER 

Minimum New 12.036 mm (.4739 in) 

Maximum New 12.050 mm (.4744 in) 

Service limit 12.060 mm (.4748 in) 

Check adjustment screws for free movement. 
cracks and/or excessive play. 

R400mOtr89A 

1. Free movement o f  adjustment screw top 

Rocker Arm Shaft 

Check for scored friction surfaces; if so, replace 
parts. 

Measure rocker arm shaft diameter. 

R400mocr70 A A 

A. Measure rocker arm shaft diameter here 
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Section 01 V-810 ENGINE 
Subsection 05 (CYLINDER AND HEAD) 

ROCKER ARM SHAFT DIAMETER 

Minimum New 12.000 mm (.4724 in) 

Maximum New 12.018 mm (.4731 in) 

Service limit 11.990 mm (.4720 in} 

Any area worn excessively will require parts re­
placement. 

Installation 

NOTE: Use the same procedure for exhaust and 
intake rocker arm. 

Apply engine oil on rocker arm shaft. 

Install the rocker arm shafts with the chamfered 
edge first and use following procedure: 

- insert a rocker arm pin through rocker arm pin 
bore 

install a thrust washer no. 8 then the proper 
rocker arm no. 6 (exhaust side) or no. 7 (intake 
side) 

push in rocker arm shaft until its chamfer reach­
es the end of rocker arm bore 

1. Rocker arm shaft 
2. Thrust washer {timing chain side} 
3. Thrust washer {spark plug side} 

- place the other thrust washer no. 8 and push 
rocker arm shaft to end position 

- Install the camshaft retaining plate no. 22. 

TIMING CHAIN 

Refer to BOTTOM END, see TIMING CHAIN. 
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CYLINDER HEAD 

Removal 

The removal procedure is the same for both cylin­
der heads no. 18 (front) and no. 19 (rear). 

Turn crankshaft to ignition TDC, see CRANK­

SHAFT LOCKING PROCEDURE and CAMSHAFT 

TIMING PROCEDURE above. 

Drain coolant (refer to COOLING SYSTEfv1). 

NOTE: Before removing cylinder head, blow out 
remaining coolant by air pressure. During cylinder 
head removal, the remaining coolant in cylinder 
head could overflow into the engine and a little 
quantity of coolant could drop into the engine. In 
this case, the engine oil will be contaminated. 

Disconnect: 

- spark plug wire 

- temperature sensor connector. located at rear 
cylinder head 

- camshaft sensor, located at front cylinder head. 

Remove: 

- both side panels and both inner fenders (refer 
to BODY) 

- exhaust pipe spring 

- exhaust pipe nuts 

- radiator inlet hose 

- air filter box and throttle body 

air intake manifold 

- chain tensioner (see CHAIN TENSIONER 

above) 

- valve cover and profile gasket (see VALVE COV-

ER above) 

- camshaft timing gear 

- cylinder head screws M6. no. 24 

- cylinder head screws M 10, no. 23 retaining 
cylinder head and cylinder to cylinder base. 
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1 Cylinder head screws M10 
2 Cylinder head screws M6 

Pull up cylinder head. 

Remove: 

- chain guide no. 5 
- cylinder head gasket no. 25 and scrap it. 

4 

3 

1. Cylinder head 
2. 1immg chain 
3. Cham guide 
4. Cylinder head gasket 

Inspection 

Inspect timing chain guide for wear, cracks or oth­
er damages. Replace if necessary. 

Check for cracks between valve seats. if so. re­
place cylinder head. 

Check mating surface between cylinder and cylin­
der head for contamination. If so. clean both sur­
faces. 

Clean oil support through the cylinder head from 
contamination. 
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Section 01 V-810 ENGINE 
Subsection 05 (CYLINDER AND HEAD) 

1. Oil port to lubricate camshaft lobes intake/exhaust 
2. Oil supply to camshaft bearing journal timing cham side 
3. Oil supply to camshaft bearing journal spark plug side 

Installation 

NOTE: The cylinder heads are not identical in de­
sign. Do not invert the cylinder heads at assem­
bly. 

For installation, reverse the removal procedure. 
Pay attention to the following details. 

Ensure dowel pins no. 26 are in place. 

CAUTION: Chain guide has to be fixed between 
cylinder and cylinder head. 

1. Chain guide (fixed between cylinder and cylinder head) 
2. Chain tensioner gwde (mounted in crankcase} 

Install a new cylinder head gasket no. 25. 

First, torque cylinder head screws M 1 O, no. 23 in 
criss-cross sequence to 20 N•m (15 lbf•ft) then 
finish tightening by applying the recommended 
torque indicated 1n the exploded view. 

Install cylinder head screws M6, no. 24. 
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Section 01 V-810 ENGINE 

Subsection 05 (CYLINDER AND HEAD) 

1. Cylinder head screws M10 
2 Cylinder head screws M6 

Check chain guide no. 5 for movement. 

Remove crankshaft locking bolt and reinstall plug 
screw with sealing ring. 

CAMSHAFT 

NOTE: The engine is equipped with two different 
camshafts no. 14 and no. 15. 

1 

t 

7 Camshaft of cylinder 2, rear 
2 Camshaft of cylinder 7. front 

Removal 

2 

The removal procedure is the same for both 
camshafts. 
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Each camshaft is different in design. Thus, it is 
important not to mix up any parts of the camshaft 
assembly with that of the other cylinder. Keep 
parts as a group. 

Remove: 
- valve cover {see VALVE COVER above) 

- chain tensioner (see CHAIN TENSIONER 

above) 
- camshaft timing gear (see CAMSHAFT TIMING 

GEAR above) 

- camshaft retaining plate 

1. Cylinder head 
2 Allen screws 
3. Camshaft retaining plate 

3 

2 

- rocker arms (see ROCKER ARM above) 

- camshaft. 

NOTE: For removal rotate camshaft so that in­

take/exhaust lobe shows to upper side of cylinder 

head. 

7. Area for camshaft lobes 
2 Camshaft 
3 Camshaft retaining plate 

Inspection 
Check each lobe and bearing journal of camshaft 
for scoring, scuffing, cracks or other signs of wear. 
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Measure camshaft bearing journal diameter and 
lobe height using a micrometer. 

A. Camshaft lobe (exhaust valves) 
8. Camshaft lobe (intake valves) 
C. Camshaft bearing )Ournal timing chain side 
D Camshaft bearing journal spark plug side 

CAMSHAFT LOBE - EXHAUST VALVES 

Minimum New 31.940 mm (1.2575 in) 

Maximum New 32.140 mm (1.2654 in) 

Service limit 31.920 mm (1.2567 in) 

CAMSHAFT LOBE - INTAKE VALVES 

Minimum New 32.110 mm (1.2642 in) 

Maximum New 32.310 mm (1.2721 in) 

Service limit 32.090 mm (1.2634 in) 

CAMSHAFT BEARING JOURNAL 

TIMING CHAIN SIDE 

Minimum New 34.959 mm (1.3763 in) 

Maximum New 34.975 mm (1.3770 in) 

Service limit 34.950 mm (1.3760 in) 

CAMSHAFT BEARING JOURNAL 

SPARK PLUG SIDE 

Minimum New 21 .959 mm (.8645 in) 

Maximum New 21 .980 mm (.8654 in) 

Service limit 21.950 mm (.8642 in) 

Measure clearance between both ends of 
camshaft and cylinder head. 

Section 01 V-810 ENGINE 

Subsection 05 (CYLINDER AND HEAD) 

A. Cylinder head - camshaft bore timing chain side 
8. Cylinder head - camshaft bore spark plug side 

CAMSHAFT BORE - TIMING CHAIN SIDE 

MEASURED IN DIAMETER 

Minimum New 35.000 mm (1.3780 in) 

Maximum New 35.025 mm (1 .3789 in) 

Service limit 35.040 mm (1 .3795 in) 

CAMSHAFT BORE - SPARK PLUG SIDE 

MEASURED IN DIAMETER 

Minimum New 22.000 mm (.8661 in) 

Maximum New 22.021 mm (.8670 in) 

Service limit 22.040 mm (.8677 in) 

Replace parts that are not within specifications. 

Installation 

For installation, reverse the removal procedure. 
Pay attention to the following details. 

CAUTION: The camshafts are not identical in 
design. Do not invert the camshafts during as­
sembly. Any mix-up of the components will 
lead to engine damage. 

Place the camshaft retaining plate in the slot of the 
camshaft. 
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Subsection 05 (CYLINDER AND HEAD) 

f\40Qmotfl58 

1. Camshaft retaining plate position 
2. Slot retaining camshaft 
3. Direction of movement 

For other parts, refer to proper installation proce­
dure. 

VALVE SPRING 

Removal 

Remove: 
- rocker arms (see ROCKER ARM above) 

- cylinder head (see CYLINDER HEAD above). 

Compress valve spring no. 11; use valve spring 
compressor clamp (P/N 529 035 724) and valve 
spring compressor cup (P/N 529 035 725). 

& WARNING 

Always wear safety glasses when disassem­
bling valve springs. Be careful when unlock­
ing valves. Components could fly away be­
cause of the strong spring preload. 
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1. Valve spring compressor clamp 
2. Valve spring compressor cup 
3. Valve colter 

LOCATE VALVE SPRING COMPRESSOR CLAMP IN 
CENTER OF THE VALVE 

Remove valve cotters no. 9. 

Withdraw valve spring compressor, valve spring 
retainer no. 10 and valve spring no. 11. 

Inspection 
Check valve spring for visible damages. If so, re­
place valve spring. 

Check valve spring for free length and straight­
ness. 

A. Valve spring length 

VALVE SPRING FREE LENGTH 

Nominal New 40.81 mm (1.607 in) 

Service limit 39.00 mm (1.535 in) 

Replace valves springs if not within specifications. 

Installation 

For installation, reverse the removal procedure. 
Pay attention to the following details. 

Colored area of the valve spring must be placed 
on top. 

To ease installation of cotters, apply oil or grease 
on them so that they remain in place while releas­
ing the spring. 

NOTE: Valve cotter must be properly engaged in 
valve stem grooves. 

After spring is installed. ensure it is properly 
locked by tapping on valve stem end with a soft 
hammer so that valve opens and closes a few 
times. 

CAUTION: An improperly locked valve spring 
will cause engine damage. 

1. Position of the valve spring 
2. Valve cotter 

Section 01 V-810 ENGll 
Subsection 05 (CYLINDER AND HEA 

VALVE 

Removal 

Remove valve spring, see VALVE SPRING abO\ 

Push valve stem, then pull valves no. 16 (inta 
and no. 17 (exhaust) out of valve guide. 

'itnr2001..00·421 ... • 

1. Intake valves 31 mm 
2. Exhaust valves 27 mm 

Remove valve stem seal no. 12 with Snap-ON � 
ers (P/N YA 8230). 
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Subsection 05 (CYLINDER AND HEAD) 

Inspection 

Valve Stem Seal 

Inspection of valve stem seals is not needed be­
cause new seals should always be installed when­
ever valves are removed. 

Valve 

Inspect valve surface, check for abnormal stem 
wear and bending. If out of specification, replace 
by a new one. 

VALVE OUT OF ROUND 

INTAKE AND EXHAUST VALVE 

Nominal New 0.005 mm (.0002 in) 

Service limit 0.06 mm (.0024 in) 

Valve Stem and Valve Guide Clearance 

Measure valve stem and valve guide in three 
places using a micrometer and a small bore 
gauge. 

NOTE: Clean valve guide to remove carbon de­
posits before measuring. 

Change valve if valve stem is out of specification 
or has other damages such as wear or friction sur­
face. 

A. Valve stem diameter 

VALVE STEM DIAMETER 

EXHAUST VALVE 

Minimum New 4.956 mm (.1951 in) 

Maximum New 4.970 mm (.1957 in) 

Service limit 4.930 mm (.1941 in) 

INTAKE VALVE 

Minimum New 4.966 mm ( .1955 in) 

Maximum New 4.980 mm (.1960 in) 

Service limit 4.930 mm (.1941 in) 
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Replace valve guide out of cylinder head if valve 
guide is out of specification or has other damages 
such as wear or friction surface (see VALVE GUIDE 
PROCEDURE below). 

VALVE GUIDE DIAMETER 

INTAKE AND EXHAUST VALVE 

Minimum New 5.006 mm (.1971 in) 

Maximum New 5.018 mm (.1976 in) 

Service limit 5.050 mm (.1988 in) 

Valve Face and Seat 

1. Valve seat 
2. Exhaust valve contaminated area 
3. Valve face (contact surface to valve seat) 

Check valve face and seat for burning or pittings 
and replace valve or cylinder head if there are signs 
of damage. 

Ensure to seat valves properly. Apply some lap­
ping compound to valve face and work valve on its 
seat with a lapping tool (see VALVE GUIDE PRO­
CEDURE below). 

Measure valve face contact width. 

NOTE: The location of contact area should be in 
center of valve seat. 

Measure valve seat width using a caliper. 

VALVE SEAT CONTACT WIDTH 

EXHAUST VALVE 

Minimum New 1.25 mm (.049 in) 

Maximum New 1.55 mm (.061 in) 

Service limit 2.00 mm (.078 in) 

INTAKE VALVE 

Minimum New 1.05 mm (.041 in) 

Maximum New 1.35 mm (.053 in) 

Service limit 1 .80 mm (.070 in) 

vrnt2006-043 

If valve seat contact width is too wide or has dark 
spots, replace the cylinder head. 

V01C1HA 

A. Valve face contact width 
8. Valve seat contact width 

Installation 

For installation, reverse the removal procech..1re. 
Pay attention to the following details. 

CAUTION: Make sure the thrust washer no. 13 
is installed before installing valve stem seal 
no. 12. 

Apply engine oil on valve stem and install it. 

CAUTION: Be careful when valve stem is 
passed through sealing lips of valve stem seal. 

1 

R.a<Jmotr85A 

1. Thrust washer 
2. Sealing lips of valve stem seal 

To ease installation of cotters, apply oil or grease 
on them so that they remain in place while releas­
ing the spring. 

After spring is installed, ensure it is properly 
locked by tapping on valve stem end with a soft 
hammer so that valve opens and closes a few 
times. 

CAUTION: An improperly locked valve spring 
will cause engine damage. 
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VALVE GUIDE REPLACEMENT 

PROCEDURE 

Removal 

Remove: 

- cylinder head (see CYLINDER HEAD above) 

- valve spring (see VALVE SPRING above) 

- valves (see VALVE above). 

NOTE: Clean valve guide area from contamination 
before removal. 

Using valve guide remover (P/N 529 035 924), re­
move valve guide with a hammer. 

R400mou86A 

1. Valve guide remover 
2. Valve guide 

Inspection 

Always replace valve stem seals whenever valve 
guides are removed. 

Clean the valve guide bore before reinstalling the 
valve guide into cylinder head. 

Installation 

For installation, reverse the removal procedure. 
Pay attention to the following details. 

Use valve guide installer (P/N 529 035 853) to in­
stall valve guide. 
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1. Valve gurde installer 
2 Valve guide 

NOTE: Apply anti-seize lubricant (P/N 293 800 
070) on valve guide prior to install it into the cylin­
der head. 

CAUTION: Push valve guide in the cold cylin­
der head as per following illustration. 

2 

1 

1. Thrust surface of cylinder head 
2. Valve guide 
A Measurement from thrust surface to valve guide top 

VALVE GUIDE MEASUREMENT A 

Minimum New 14.00 mm (.5512 in) 

Maximum New 14.40 mm (.5669 in) 

Valve guide to be adjusted in diameter by using a 
reamer. 
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VALVE GUIDE DIAMETER - INTAKE AND 

EXHAUST VALVE 

Minimum New 5.006 mm (.1971 in) 

Maximum New 5.018 mm (.1976 in) 

1 

R400mo11 88A 

1. Valve guide 
A Valve guide diameter 

NOTE: Ensure to turn reamer in the right direc­
tion. Use cutting oil and make brakes to clean 
reamer/valve guide from metal shavings. 

Apply some lapping compound to valve face and 
work valve on its seat with a lapping tool. 

AA00molrt9A 

1. Valve seat 
2 Valve face (contact surface to valve seat) 
3. Turn valve while pushing against cylinder head 
A. Valve seat angle 45° 

NOTE: Ensure to seat valves properly. Apply 
marking paste to ease checking contact pattern. 

Repeat procedure until valve seat/valve face fits 
together. 

CYLINDER 

Removal 

Lock crankshaft with crankshaft locking bolt 
(P/N 529 035 926), see CRANKSHAFT LOCKING 

PROCEDURE and CAMSHAFT TIMING PROCE­

DURE above. 
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Remove: 

- chain tensioner (see CHAIN TENSIONER 

above) 

- camshaft timing gear (see CAMSHAFT TIMING 

GEAR above) 

- cylinder head (see CYLINDER HEAD above). 

Pull cylinder. 

Discard cylinder base gaskets. 

1. Cylinder 
2. Piston assembly 
3. Cylinder base gasket 
4. Camshaft timing chain 

Inspection 

Cylinder 

Check cylinder for cracks, scoring and wear ridges 
on the top and bottom of the cylinder. If so. re­
place cylinder. 

Cylinder Taper 

Measure cylinder bore and if it is out of specifica­
tions, replace cylinder and piston ring set no. 27. 

Measure cylinder bore at 3 recommended posi­
tions. See the following illustration. 

RA00motr91A 

1. First measuring of diameter 
2. Second measuring of diameter 
3. Third measuring of diameter 
A. 7 mm (.276 in) from cylinder bottom 
8. 68 mm (2.68 in) 
C. 32 mm (1.260 in) 
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CYLINDER TAPER IN DIAMETER 

Maximum New 0.038 mm (.0015 1n) 

SeNice limit 0.090 mm (.0035 m) 

Distance between measurements should not ex­
ceed the service limit mentioned above. 

Cylinder Out of Round 

Measure cylinder diameter in piston axis direction 
from top of cylinder. Take another measurement 
90° from first one and compare. 

NOTE: Take the same measuring points like de­
scribed in CYLINDER TAPER above. 

A. Perpendicular to crankshaft axis 
8. Parallel to crankshaft axis 

CYLINDER OUT OF ROUND 

Maximum New 0.015 mm (.0006 in) 

Service limit 0.020 mm (.0008 in) 

Installation 

For installation, reverse the removal procedure. 
Pay attention to the following details. 

CAUTION: Always replace cylinder base gas­
ket before installing the cylinder. 

First mount cylinder 2, rear. Then remove crank­
shaft locking bolt (P/N 529 035 926). Crank the 
engine further and position piston 1, front at TDC. 
Mount cylinder 1, front. The cylinder can not be 
pushed fully over the piston unless the piston is 
located at TDC. 

Apply engine oil in the bottom area of the cylinder 
bore and also on the band of the piston ring com­
pressor tool. 

Use piston ring compressor tool (P/N 529 035 919) 
and slide piston into cylinder. 
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1 Piston ring compressor tool 
2 Piston 
3 Cylmder 

NOTE: Put timing chain through the chain pit then 
put the cylinder in place. 

CAUTION: Chain guide has to be fixed between 
cylinder and cylinder head. 

Install cylinder head and the other parts in accor­
dance with the proper installation procedures. 

PISTON 

Removal 

Remove: 
- cylinder head (see CYLINDER HEAD above) 

- cylinder (see CYLINDER above). 

Place a rag under piston and in the area of timing 
chain compartment. 
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Remove one piston circlip and discard it. 

1 

1. Piston circlip 

NOTE: The removal of both piston circlips is not 
necessary to remove piston pin. 

Push piston pin out of piston. 

1. Piston 
2. Piston pin 

Detach piston from connecting rod. 

Inspection 

Piston 

2 

Inspect piston for scoring, cracking or other dam­
ages. Replace piston and piston rings if neces­
sary. 

Using a micrometer, measure piston at 8 mm 
(.315 in) perpendicularly (90°) to piston pin. 
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1. Measuring perpendicu�rly (90") to piston pm 
A. 8 mm (.315 m) 

The measured dimension should be as described 
in the following table. If not, replace piston. 

PISTON MEASUREMENT 

Minimum New 90.950 mm (3.5807 in) 

Maximum New 90.966 mm (3.5813 in) 

Service hmit 90.850 mm (3.577 in) 

Piston/Cylinder Clearance 

Adjust and lock a micrometer to the piston dimen­
sion. 

1 

F00808A 

1. Micrometer set to the piston dimension 

With the micrometer set to the dimension, adjust 
a cylinder bore gauge to the micrometer dimen­
sion and set the indicator to O (zero). 
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1. Use the micrometer to set the cylmder bore gauge 
2 Dial bore gauge 

f0080M 

TYPICAL 
1. Indicator set to O (zero) 

Position the dial bore gauge 20 mm (. 787 in) above 
cylinder base, measuring perpendicularly (90°) to 
piston pin axis. 

Read the measurement on the cylinder bore 
gauge. The result is the exact piston/cylinder wall 
clearance. 

PISTON/CYLINDER CLEARANCE 

Minimum New 0.027 mm (.0011 in) 

Maximum New 0.057 mm (.0022 in) 

Service limit 0.100 mm (.0040 in) 

NOTE: Make sure used piston is not worn. See 
PISTON MEASUREMENT above. 

If clearance exceeds specified tolerance, replace 
piston by a new one and measure piston/cylinder 
clearance again. 
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NOTE: Make sure the cylinder bore gauge indica­
tor is set exactly at the same position as with the 
micrometer, otherwise the reading will be false. 

Piston Pin 

Using synthetic abrasive woven, clean piston pin 
from deposits. 

Inspect piston pin for scoring, cracking or other 
damages. 

Measure piston pin. See the following illustration 
for the proper measurement positions. 

A 

A. Piston pm diameter 

PISTON PIN DIAMETER 

Minimum New 19.996 mm (.7872 in) 

Maximum New 20.000 mm (.7874 in} 

Service limit 19.980 mm (.7866 in} 

Replace piston pin if diameter is out of specifica­
tions. 

Connecting Rod Small End Bushing Measure 
Inside Diameter of Connecting Rod 

CONNECTING ROD SMALL END DIAMETER 

Minimum New 20.010 mm (.7878 in} 

Maximum New 20.020 mm {. 7882 in} 

Service limit 20.060 mm (. 7898 in} 
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7. Connecting rod small end 
A. Connecting rod small end diameter 

Replace connecting rod if diameter of connecting 
rod small end is out of specifications. Refer to 
BOTTOM END for removal procedure. 

Installation 

For installation, reverse the removal procedure. 
Pay attention to the following details. 

Apply engine oil on the piston pin. 

Insert piston pin into piston and connecting rod. 

CAUTION: Take care that pistons will be in­
stalled with the punched arrow on piston top 
direction to the rear side of the engine. 
Front cylinder: Mark on top of piston must 
show to intake side. 
Rear cylinder: Mark on top of piston must 
show to exhaust side. 

1. Piston of cylinder 1, front 
2. Mark on piston must show to intake side of cylinder 7 front 
3. Piston of cylinder 2. rear 

' 

4. Mark on piston must show to exhaust side of cylinder 2, rear 

Use the piston circlip installer (P/N 529 035 921) to 
assemble the new piston circlip as per following 
procedure: 

vm12006-043«lO 

CAU'!IO
.
N: Always replace disassembled pis­

ton c1rcl1p(s) by new ones. Place a rag on cylin­
der base to avoid dropping the circlip inside the 
engine. 

- place circlip no. 28 in sleeve as per following 
illustration 
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R400motr100A 

1. Circ//p 
2. Sleeve 
3. Assembly Jig from piston clip installer 

- push taper side of assembly jig until circlip 
reaches middle of sleeve 

- align sleeve with piston pin axis and push as­
sembly jig until circlip engages in piston. 

1. Arrow should indicate to engine re<Jr side 
2. Hold piston whl/e pushing circllp in place 
3. Sleeve 
4. Assembly jig 
5. Direction to push Clfcl1p 

NOTE: Take care that the hook of the piston circlip 
is positioned properly. 
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R400motr102A 

CORRECT POSITION OF THE PISTON CIRCLIP 

PISTON RINGS 
Removal 

Remove: 

- cylinder head 

- cylinder 

- piston pin. 

Inspection 

Ring/Piston Groove Clearance 

Using a feeler gauge measure each ring/piston 
groove clearance. If the clearance is too large, the 
piston and the piston rings should be replaced. 

RING/PISTON GROOVE CLEARANCE 
UPPER COMPRESSION RING 

Minimum New 0.030 mm (.0012 in) 

Maximum New 0.070 mm (.0028 in) 

Serv ice l imit 0.150 mm (.0059 in) 

LOWER COMPRESSION RING 

Minimum New 0.020 mm (.0008 in) 

Maximum New 0.060 mm (.0024 in) 

SeNice limit 0.150 mm (.0059 in) 

OIL SCRAPER RING 

Minimum New 0.010 mm (.0004 in) 

Maximum New 0.045 mm (.0018 in) 
Service limit 0.150 mm (.0059 in) 
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1 

/ 2 

� 
1. Piston 
2. Feeler gauge 

Ring End Gap 

RING END GAP 
UPPER COMPRESSION RING 

Minimum New 0.20 mm (.008 in) 
Maximum New 0.40 mm (.016 in) 

Service limit 1 .50 mm (.059 in) 

LOWER COMPRESSION RING 

Minimum New 0.20 mm (.008 in) 

Maximum New 0.40 mm (.016 in) 

Service limit 1.50 mm (.059 in) 

OIL SCRAPER RING 

Minimum New 0.20 mm (.008 in) 

Maximum New 0. 70 mm (.028 in) 

Service limit 1.50 mm (.059 in) 

Measure position for ring end gap in the area of 8 
to 16 mm (.315 to .630 in) from top of cylinder. 

NOTE: In order to correctly position the ring in the 
cylinder, use piston as a pusher. 

Using a feeler gauge, check ring end gap. Replace 
ring if gap exceeds above described specified tol­
erance. 

Installation 

For installation, reverse the removal procedure. 
Pay attention to the following details. 

NOTE: First install spring and then rings of oil 
scraper ring. 

Install the oil scraper ring first. then the lower com­
pression ring with the word "N and TOP " fac­
ing up, then the upper compression ring with the 
word "N and TOP" facing up. 
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-·-······11� 1 
.................. � 

-------·- o 
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+---3 

---------6 
--·------

A31C2NA 

1. Upper compression ring 
2. Lower compression ring 
3. Oil scraper ring 

CAUTION: Ensure that top and second rings 
are not interchanged. 

NO
.
TE:

. 
Use a ring expander to prevent breakage 

dunng installation. The oil ring must be installed 
by hand. 

Check that rings rotate smoothly after installation. 

Space the piston ring end gaps 120° apart and do 
not align the gaps with the piston pin bore or the 
thrust side axis. 

A31C20A 

1. DO NOT align ring gap with piston thrust side axis 
2. DO NOT align ring gap with piston pin bore axis 
A. 120° 
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BOTTOM END 

SERVICE TOOLS 

Description 

crankcase support sleeve .................................................... . 

oil seal installer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

plain bearing remover/installer ............................................. . 

plain bearing remover/installer ............................................. . 
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Part Number Page 

529 036 031 ........................................... 67 
529 036 033 ........................................... 62 
529 036 032 ........................................... 61 

529 035 917 ..................................... 67-68 
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Engine oil & 

10 N•m 
(89 lbfein) 

25 N•m 
(18 lbfeft) 

,/'---
I 

10 N•m 

2 

0 
I & 

Multi 
purpose 
grease 

(89 lbf•in) 

Engine oil & 

& 
Engine oil 

12 
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Engine oil & 

J--& Engine oil 

.(_ 20N•m 11 (177 lbf.in) 

Loctite 
243 

r
& 

I 
10 N•m 

(89 lbfein) 
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GENERAL 

During assembly/installation, use the torque val­
ues and service products as shown in the explod­
ed view(s). 

Clean threads before applying a threadlocker. Re­
fer to SELF-LOCKING FASTENERS and LOCTITE 

APPLICATION in INTRODUCTION section. 

& WARNING 

Torque wrench tightening specifications 
must strictly be adhered to. 
Locking devices (e.g.: locking tabs, elastic 
stop nuts, self-locking fasteners, cotter pin, 
etc.) must be installed or replaced with new 
ones where specified. If the efficiency of 
a locking device is impaired, it must be re­
newed. 

PROCEDURES 

PTO COVER 

Removal 

Remove: 

- CVT and air guide (if applicable). Refer to appro­
priate VEHICLE SHOP MANUAL) 

- disconnect vent hose 

- PTO cover screws and pull PTO cover. 
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1. PTO cover 
2. PTO cover screws 
3. Vent hose nipple 

Inspection 

Check the PTO cover for cracks or other damage. 

Replace PTO cover if damaged. 

Clean oil breather bore in PTO cover from contami­
nations with part cleaner then use an air gun to dry 
it. 

& WARNING 

Always wear eye protector. Chemicals can 
cause a rash break out and injure your eyes. 
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1. Oil breather bore 

Check plain bearings no. 1 for scorings or other 
damages. 

NOTE: Measure plain bearing inside diameter and 
compare to crankshaft journal diameter (PTO sup­
port bearing). Refer to CRANKSHAFT later in this 
section. Replace if the measurement is out of 
specification. 

1. Plain bearing 
2. Oil bore 
A. Measure plain bearing inside diameter 

PLAIN BEARING INSIDE DIAMETER 
(PTO side support bearing) 

SERVICE LIMIT I 34.080 mm (1.3417 in) 

Bearing Removal Procedure 

Carefully remove the oil seal no. 2 with a screw­
driver, without damaging the PTO cover. 

Carefully push-out the plain bearings from the out­
side towards the inside using the plain bearing re­
mover/installer (P/N 529 036 032). 

vmr2006-044 
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PLAIN BEARING REMOVER/INSTALLER - PTO COVER 

The PTO cover has to be supported from below 
with suitable support with straight surface, in or­
der to prevent damage of the sealing surface. 

vmr2006-044-007 -• 

1. PTO cover 
2. Plain bearing remover/installer 

Bearing Installation Procedure 

NOTE: Unless otherwise instructed, never use 
hammer to install plain bearings. Use press on­
ly. 

Install plain bearings with the proper plain bearing 
remover/installer (P/N 529 036 032). 

NOTE: Carefully press-in the plain bearings in the 
same direction as during disassembly, from the 
outside towards the inside. Support PTO cover 
with suitable support with straight surface, in or­
der to prevent damage of the sealing surface. 

CAUTION: Mark position of oil bore on PTO 
cover and on plain bearing remover/installer. 
Align mark on plain bearing remover/installer 
with mark on PTO cover. 
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1 Mark posit/On of 011 bore on PTO cover 
2. Mark position of 011 bore on plain bearing remover/installer 

NOTE: Wrong oil bore position will stop oil supply 
to plain bearings and will damage the engine. 

CAUTION: The partition of the plain bearings 
must be positioned near to oil bore in counter­
c lockwise direction. (refer to no. 3 in next il­
lustration). 

1. PTO cover (inside} 
2. Partition 
3 Oil bore 

Oil Seal Installation Procedure 

NOTE: At installation. replace PTO cover oil seal. 

Push PTO cover oil seal in place by using the oil 
seal installer (P/N 529 036 033). 
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OIL SEAL INSTALLER - PTO COVER 

1 

.�12..1 

1. 011 seal 
2. 011 seal installer 

Installation 

For installation. reverse the removal procedure. 

Pay attention to the following details. 

NOTE: At installation. replace PTO cover gasket. 

Tightening sequence for screws on PTO cover is 
as per following illustration. 

TIGHTENING SEQUENCE 

DRIVE GEARS 

The drive gears are located on the engine PTO side 
behind the PTO cover. 

vmt200$-044-0 1.t_a 

7. Intermediate gear 
2. Oil pump gear 
3. Water pump gear 
4 Breather gear 
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Removal 

Remove: 

- PTO cover (refer to PTO COVER above) 

- intermediate gear no. 3 

- oil pump gear no. 4 (refer to OIL PUMP in LU-
BRICATION SYSTEM) 

- water pump gear no. 5 

To remove water pump gear, pull the shaft assem­
bly a bit out and turn it about one teeth until it stays 
out. 

Now you can push water pump gear down. Re­
move needle pin no. 6 and pull water pump gear 
out. 

- breather gear no. 7. 

Inspection 

Intermediate Gear/Oil Pump Gear/Water 
Pump Gear 

Inspect gears for wear or other damage. Replace 
if damaged. 

Breather Gear 

The engine 1s equipped with a breather gear which 
prevents engine oil coming out through the breath­
ing system into the air box. 

1 

2 

1. Breather gear 
2. V-rmg 

Inspect gear for wear or other damage. 

Check ball bearing for excessive play and smooth 
operation. Replace breather gear assembly if nec­
essary. 

Installation 

The installation is essentially the reverse of the re­
moval procedure, but pay attention to the follow­
ing details. 
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NOTE: At installation replace the V-ring no. 8 of 
the breather gear. 

Adequately oil the ball bearing of the breather gear. 

REED VALVE 

v m f2000-0U·OIG_a 

1. Reed valve 
2. Stopper plate 
3. Screws 

Removal 

Remove: 

- PTO cover (refer to PTO COVER above) 

- reed valve retaining screws 

- stopper plate 

- reed valve. 

Inspection 

Check reed valve for cracks or other damage. 

NOTE: Replace reed valve if damaged. 

Installation 

The installation is the reverse of the removal pro­
cedure. 

TIMING CHAIN 

The engine is equipped with two timing chains. 
One of the timing chain is located on engine MAG 
side behind the magneto cover. The second tim­
ing chain is located on engine PTO side behind the 
PTO cover. 
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Removal of Magneto Side Timing Chain 

1. Timing chain 
2. Chain tension guide 
3. Cham guide 

Remove: 

- valve cover, chain tensioner and camshaft tim­
ing gear {refer to CYLINDER ANO HEAD) 

- magneto cover and rotor (refer to MAGNETO 
SYSTEM) 

- chain tension guide and chain guide. 

NOTE: Mark the operating direction of the timing 
chain before removal. 

Carefully pull the timing chain sideward and down 
from the crankcase. 

Removal of PTO Side Timing Chain 

Remove: 

- valve cover, chain tensioner and camshaft tim­
ing gear (refer to CYLINDER ANO HEAD) 

- PTO cover (refer to PTO COVER above) 

- intermediate gear and breather gear (refer to 
DRIVE GEARS above) 

- chain tension guide and chain guide. 

NOTE: Mark the operating direction of the timing 
chain before removal. 

Carefully pull the timing chain sideward and down 
from the crankcase. 

Inspection 

Inspection is the same for both timing chains. 

NOTE: Check timing chain on camshaft timing 
gear for excessive radial play. 

Check chain condition for wear and teeth condi­
tion. 

1. 7iming chain 

I f  chain is excessively worn or damaged, replace 
it as a set (camshaft timing gear and timing chain). 

Installation 

Installation is the same for both timing chains. 

The installation is essentially the reverse of the re­
moval procedure, but pay attention to the follow­
ing details. 

NOTE: Ensure to perform proper valve timing. 
Lock crankshaft and camshaft at TDC (refer to 
CYLINDER ANO HEAD). 

Install chain then, adjust chain tension (refer to 
CYLINDER ANO HEAD). 

CAUTION: Improper valve timing will damage 
engine components. 

TIMING CHAIN GUIDE 

1 7iming chain guide 
2. Bearing screw 

Removal 

Refer to TIMING CHAIN above. 
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Inspection 

Check timing chain guide for wear, cracks or othe 
damage. Replace if necessary. 

Installation 

The installation is the reverse of the removal pro­
cedure. 

CR ANKCASE 

NOTE: Before disassembly, drain engine oil anc 
engine coolant (refer to appropriate VEHICLE 
SHOP MANUAL). 

Disassembly 

Remove: 

- PTO cover (refer to PTO COVER above) 

- drive gears (refer to DRIVE GEARS ABOVE) 

NOTE: Oil pump removal from crankcase is not 
necessary, but recommended to see condition of 
oil pump (refer to LUBRICATION SYSTEM). 

- electric starter (refer to ELECTRIC STARTER) 

1 

� 

1. Electnc starter 
2. Screw 

- magneto cover and rotor (refer to MAGNETO 
SYSTEM) 

- electric starter drive gears (refer to MAGNETO 
SYSTEM) 

- water pump housing (refer to COOLING SYS­
TEM) in this manual 

- oil filter (refer to appropriate VEHICLE SHOP 
MANUAL) 

- cylinder head and cylinder (refer to CYLINDER 
ANO CYLINDER HEAD) in this manual 
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- timing chains and timing chain guides (refer 
to TIMING CHAIN and TIMING CHAIN GUIDE 
above). 

Remove retaining screws of crankcase. 

1. Four screws MB x 65 
2. 12 screws M6 x 75 
3. One screw M6 x 35 

Carefully split crankcase halves by using a screw­
driver and a soft hammer. 

NOTE: During disassembly, do not damage the 
sealing surfaces of the crankcase halves. 

Pull crankshaft out of crankcase. 

Remove the water pump intermediate shaft and 
the water pump gear. 
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1. Water pump intermediate shaft 
2. Water pump gear 

Remove engine oil strainer. 

1. Engine 011 strainer 
2. Retaining plate 
3. Screws 

Inspection 

NOTE: Remove all remaining parts from the 
crankcase halves; they could get damaged during 
repair work. 

Clean crankcase halves from contaminations and 
blow the oil supply lines with compressed air. 

Use safety goggles to avoid eye injuries. 

Check crankcase halves for cracks or other dam­
age. Replace if damaged. 

Check plain bearings no . 9 and no. 10 for scorings 
or other damages. 
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NOTE: Measure plain bearing inside diameter 
and compare to PTO/MAG side journal diameters 
of crankshaft (refer to CRANKSHAFT below). 
Replace if the measurements are out of specifi­
cation. 

1. Plain beanng 
2. Oil bore 
A. Measure plain bearing mside diameter 

PLAIN BEARING INSIDE DIAMETER (PTO/MAG) 

SERVICE LIMIT I 42.070 mm (1.6563 in) 

Parts Replacement 

Bearing Removal Procedure 

CAUTION: Always support crankcase halves 
properly when ball bearings or plain bearings 
are removed. Damages to crankcase halves 
may occur if this procedure is not performed 
correctly. 

NOTE: Always use a press for removal of plain 
bearings. 

Remove plain bearings no. 9 and no. 10 with the 
proper plain bearing remover/installer (P/N 529 
035 917). 
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PLAIN BEARING REMOVER/INSTALLER (PIN 529 035 917) 

Carefully push the plain bearings out, from the 
crankcase half inside towards the outside. 

NOTE: Place the proper crankcase support sleeve 
(P/N 529 036 031) under crankcase halves before 
removing plain bearings. 

CRANKCASE SUPPORT SLEEVE (PIN 529 036 031) 

NOTE: During disassembly, make sure not to 
damage the sealing surfaces of the crankcase 
halves. 
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PUSH PLAIN BEARINGS OUTSIDE 
1 Crankcase half 
2 Plain bearing remover/installer 
3 Crankcase support sleeve (P/N 529 036 037 J 

Bearing Installation Procedure 

Unless otherwise instructed, never use hammer 
to install ball bearings or plain bearings. Use press 
only. 

Install plain bearings with the proper plain bearing 
remover/installer (P/N 529 035 917). 

NOTE: Carefully press-in the plain bearings in the 
same direction as during disassembly, from the 
crankcase inside towards the outside. 

NOTE: Place the proper crankcase support sleeve 
under crankcase halves before installing the plain 
bearings (refer to BEARING REMOVAL PROCE­

DURE above). 

During reassembly, make sure not to damage the 
sealing surfaces of the crankcase halves. 

CAUTION: Mark position of oil bore on 
crankcase half and on plain bearing re­
mover/installer. Align mark on plain bearing 
remover/installer with mark on crankcase half. 
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1 Oil bore position marked on crankcase 
2 Oil bore position marked on plain bearing remover/insca((er 

NOTE: Wrong oil bore position will stop oil supply 
to plain bearings and will cause engine damage. 

CAUTION: The partition of the plain bearings 
in crankcase half MAG side must be positioned 
near to oil bore in clockwise direction (refer to 
no. 3 in next illustration). 

1. Crankcase half MAG (inside! 
2. Oil bore 
3. Partition 

CAUTION: The partition of the plain bearings 
in crankcase half PTO side must be positioned 
near to oil bore in counterclockwise direction 
(refer to no. 3 in next illustration). 

1 Crankcase half PTO (inside) 
2 Oil bore 
3. Partition 

NOTE: Use an 0-nng (0 42 x 1 to 1 .5 mm (.04 
to .06 in) thickness) to hold plain bearings in place 
during installation. The 0-ring will disappear in the 
groove of the plain bearing remover/installer. 

Assembly 

The assembly of crankcase is essentially the re­
verse of removal procedure. However, pay atten­
tion to the following details. 

NOTE: Clean oil passages and make sure they are 
not clogged. 

Clean all metal components in a solvent. 

NOTE: At installation, replace crankcase gasket. 

Oil the plain bearings before mounting the crank­
shaft. 

CAUTION: Correctly reinstall crankshaft (refer 
to CRANKSHAFT below). 

Reinstall engine oil strainer (refer to LUBRICA­

TION SYSTEM in this manual). 

Reinstall water pump shaft shafts/gears (refer to 
COOLING SYSTEM in this manual). 

lightening sequence for screws on crankcase is 
as per following illustration. 
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TIGHTENING SEQUENCE 

CRANKSHAFT 

7. Crankshaft 
2. Crankcase MAG 

Removal 

Refer to CRANKCASE above. 
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Disassembly 

Dismantle the connecting rods. 

NOTE: Mark the connecting rods prior to disman­
tling. The connecting rods must b� reinsta".ed in 
exactly the same position and running d1rect1on. 

Inspection 
NOTE: Check each bearing journal of crankshaft 
for scoring, scuffing, cracks or other signs of wear. 

NOTE: Replace crankshaft if the gears are worn 
or otherwise damaged. 

CAUTION: Components with less than the 
_
se

_
r­

vice limit always have to be replaced. If this 1s 
not observed, severe damage may be caused 
to the engine. 
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1. Crankshaft timing gears 

Connecting Rod Big End Axial Play 

Using a feeler gauge, measure distance between 
butting face of connecting rods and cranksh

.
aft 

counterweight. If the distance exceeds spec1f1ed 
tolerance. replace the crankshaft. 
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1. Crankshaft 
2. Connecting rods 
3. Feeler gauge 

CONNECTING ROD BIG END 

NEW MINIMUM 0.200 mm (008 in) 

NEW MAXIMUM 0.500 mm (.020 in) 

SERVICE LIMIT 0.6 mm (.024 in) 

Connecting Rod/Piston Pin Clearance 

Measure piston pin. Compare to inside diameter 
of connecting rod. 

1. Bore gauge 
2. Connecting rod 

IT 
A 

u 
A. Piston pin diameter in the area of the bushing 
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CONNECTING ROD SMALL END DIAMETER 

NEW MINIMUM 20.010 mm (.7878 in) 

NEW MAXIMUM 20.020 mm (.7882 in) 

SERVICE LIMIT 20.060 mm (.7898 in) 

PISTON PIN DIAMETER 

NEW MINIMUM 19.996 mm (. 7872 in) 

NEW MAXIMUM 20.000 mm (.7874 in) 

SERVICE LIMIT 19.980 mm (.7866 in) 

PISTON PIN BORE CLEARANCE 

SERVICE LIMIT I 0.080 mm (.0035 in) 

NOTE: If the connecting rod small end diameter is 
out of specification, replace connecting rod. 

Connecting Rod Big End Radial Play 

NOTE: Prior to remove connecting rod from the 
crankshaft, mark big end halves together to en­
sure a correct reinstallation (cracked surface fits 
in only one position). 

Remove connecting rods from crankshaft. 

CAUTION: Always replace connecting rod 
screws no. 11 if removing the connecting rod. 
It is recommended to replace plain bearings 
no. 12, in case of installing the connecting rod. 

1. Connecting rod screw 

Measure crankpin. Compare to inside diameter of 
connecting rod big end. 
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1. Micrometer 
2. Crankpin area for plain bearing 

To measure the connecting rod big end diameter. 
use the OLD screws no. 13. 

Install the OLD plain bearings no. 12 as they were 
mounted initially. 

Do the torque procedure as described further. 

A. Connecting rod big end plain bearing 

CRANKSHAFT PIN DIAMETER 

NEW MINIMUM 40.009 mm (1.575 in) 

NEW MAXIMUM 40.025 mm (1.576 in) 

SERVICE LIMIT 39.980 mm (1.574 in) 

CONNECTING ROD BIG END DIAMETER 

SERVICE LIMIT I 40.100 mm (1.579 in) 

CONNECTING ROD BIG END CLEARANCE 

SERVICE LIMIT I 0.09 mm (.0035 in) 

Crankshaft Radial Play MAG/PTO Side 

Measure crankshaft on MAG/PTO side. Compare 
to inside diameter of MAG/PTO plain bearing (refer 
to CRANKCASE). 
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1. Micrometer 
2 Crankshaft area for MAG plain bearing 

""�'-• 

1. Micrometer 
2. Crankshaft area for PTO plain bearing 

CRANKSHAFT MAG/PTO SIDE DIAMETER 

NEW MINIMUM 42.024 mm (1.6545 in) 

NEW MAXIMUM 42.040 mm (1.6551 in) 

SERVICE LIMIT 42.000 mm (1.6535 in) 

CRANKSHAFT MAG/PTO SIDE RADIAL CLEARANCE 

SERVICE LIMIT I 0.07 mm (.0031 in) 

Crankshaft Radial Play (PTO side 
support bearing) 

Measure crankshaft journal of PTO support bear­
ing. Compare to inside diameter of PTO support 
bearing in PTO cover (refer to PTO COVER at the 
beginning of this section). 
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1. Micrometer 
2. Crankshaft journal (PTO support bearing) 

CRANKSHAFT JOURNAL DIAMETER 

(PTO support bearing) 
NEW MINIMUM 34.000 mm (1 .3386 in) 

NEW MAXIMUM 34.016 mm (1 .3392 in) 

SERVICE LIMIT 33.980 mm (1.3378 in) 

CRANKSHAFT PTO SUPPORT BEARING 

RADIAL CLEARANCE 

SERVICE LIMIT I 0.10 mm (.0039 in) 

Assembly 

For assembly, reverse the disassembly procedure. 
Pay attention to following details. 

NOTE: Use NEW plain bearings no. 12, when con­
necting rod big end diameter is out of specifica­
tion. 

Put plain bearings correctly in place and clean the 
split surface on both sides (cracked area) carefully. 

1 Half plam bearing of connecting rod big end 
2 Split surface of the connecting rod 
3. Nose of plain bearing m line with connecting rod groove 

NOTE: Oil the plain bearings of the connecting rod 
before installation. 

Torque NEW connecting rod screws no. 11 as per 
following procedure: 

- Install screws with half of the recommended 
torque. Do not apply any thread locker. 

- Torque connecting rod screws to 20 N•m 
(15 lbf•ft). 

- Finish tightening the screws with an additional 
60° turn using an angle torque wrench. 

Section 01 V-810 ENGINE 

Subsection 06 (BOTTOM END) 

1. Angle torque wrench 

CAUTION: Failure to strictly follow this proce­
dure may cause screw to loosen and lead to 
engine damage. The plain bearing tapered end 
must be against the counterweight. Besides, 
as the "crankpin" screw has been stretched 
from the previous installation, it is very impor­
tant to use a new screw at assembly. 

NOTE: The running direction of the big end bear­
ings and of the piston pins must not change. 

Installation 

For installation of crankshaft in crankcase reverse 
the removal procedure. Pay attention to the fol­
lowing details. 

Do not mix up the connecting rods of cylinders 1 
and 2 during installation. 

CAUTION: Observe the correct installation po­
sition when fitting the crankshaft with the con­
necting rods. The connecting rod MAG side 
has to face to cylinder 1. 
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1. Crankcase half MAG side 
2. Connecting rod cylinder 1 
3. Connecting rod cylinder 2 

CAUTION: Install CRANKSHAFT LOCKING 
BOLT to put crankshaft in TDC position before 
installing the camshaft and rocker arms (refer 
to CRANKSHAFT LOCKING PROCEDURE in 
CYLINDER AND CYLINDER HEAD section). 
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TECHNICAL SPECIFICATIONS 
ENGINE 

Engine type 
ROTAX v-s10 4 TEC. 4·stroke, Single Over Head 

Camshaft (SOHC). liouid cooled 

Number of cylinders 2 

Number of va Ives 8 valves (mechanical adjustment) 

Bore Stanclard 91 mm (3 58 in) 

Stroke 615 mm (242 1n) 

Displacement 800 cml (48 82 inl) 

Compression ratio 10 3 1  

Oecompressor type NA 

Maximum HP RPM 6750 RPM 

lubrication 
Type Wet sump Replaceable oil filter 

Oil type Refer to the appropriate VEHICLE SHOP MANUAL 

Engine oil pressure M1n1mum 350 kPa (51 PSI) at 6000 RPM 

Oil filter BRP Rotax paper type, replaceable 

Intake valve opening 10° BTOC 

Intake valve closing 45° ABOC 

Exhaust va Ive opening 50' BBOC 

Exhaust valve closing O" ATOC 

Intake 
Valve clearance 

0.06 mm (.0024 1n) to 0.14 mm (.0055 ml 

Exhaust 0.11 mm (.0043 1n) to 0.19 mm (.0075 in) 

Minimum New 4 966 mm (.1955 in) 

Intake Maximum New 4.980 mm ( 1960 in) 

Service limit 4 930 mm (.1941 in) 
Valve stem diameter 

Minimum New 4 956 mm ( 1951 inl 

Exhaust Maximum New 4.970 mm ( 1957 inl 

Service limit 4.930 mm ( 1941 in) 

Minimum New 5 006 mm ( 1971 in) 

Valve guide diameter Maximum New 5 018 mm ( 1976 in) 

Service hm1t 5 050 mm ( 1988 in) 

Valve spring free length 
Nominal New 40.81 mm (1.607 in) 

Service limit 39.00 mm (1 535 in) 

Minimum New 1 05 mm (041 in) 

Intake Maximum New 1 35 mm (053 in) 

Service limit 1 8  mm ( 070 111) 
va:ve seat contact width 

.. 
Minimum New 1.25 mm ( 049 in) 

Exhaust Maximum New 1.55 mm (061 in) 

Service hmit 2 mm ( 078 in) 

Minimum New 12 036 mm ( 4739 1n) 

Rocker arm bore diameter Maximum New 12.050 mm ( 4744 1n) 

SeMce limit 12060 mm (4748 in) 

Mtntmum New 12.000 mm (.4724 in) 

Rocker arm shaft diameter Maximum New 12.018 mm (.4731 in) 

Service limit 11.990 mm ( 4720 in) 
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ENGINE 

Piston measurement Nominal New 90 950 to 90.966 mm (3 5807 to 3 5813 in) 

Minimum New 0.027 mm (0011 in) 

Piston/cylinder clearance Maximum New 0 057 mm I 0022 in) 

Service limit 0 100 mm I 0040 in) 

1• Upper compression nng. rectangular 

Piston ring type 2nd Lower compression ring. tapered face 

3"' Oil scraper ring 

Rectangular 0 20 mm (.008 in) 

Taper-face Minimum New 0 20 mm ( 008 in) 

0 ii scraper ring 0 20 mm (.008 in) 

Ring end gap Rectangular 0 40 mm I 016 in) 

Taper-face Maximum New 0.40 mm (.016 in) 

Oil scraper nng 0.70 mm (.028 in) 

Al Service li mit 1.5 mm (.059 ml 

Rectangular 0.03 mm (.0012 in) 

Taper-face Minimum New 0 02 mm 10008 in) 

0 scraper rmg 0 01 mm (.0004 in) 

Ring/piston groove clearance Rectangular 0.070 mm (0028 in) 

Taper-face Maximum New 0 060 mm (.0024 ml 

Oi scraper nng 0.045 mm I 0018 in) 

Al Service limit 0.15 mm ( 0059 in) 

Cylinder bore Nominal New 90993 to 91.007 mm13.5823 to 3 5829 in) 

Maximum New 0 038 mm (.0015 in) 
Cylinder taper 

Service limit 0090 mm (.0035 in) 

Maximum New 0.015 mm (.0006 inl 
Cylinder out of round 

Service limit 0.020 mm (.0008 in) 

Minimum New 34.959 mm (1.3763 in) 

Timing chain side Maximum New 34.975 mm ( 13770 1n) 

Service limit 34 .950 mm ( 1.3760 in) 
Camshaft bearing iournal 

Minimum New 21.959 mm (.8645 in) 

Sparl< plug side Maximum New 21 980 mm ( 8654 in) 

Service hm1t 21 950 mm (.8642 in) 

M1111mum New 35 000 mm I I 3780 in) 

Timing chain side Maximum New 35 025 mm (1 3789 in) 

Service ·im1t 35 040 mm (1 3795 in) 
Camshaft bore 

Minimum New 22.000 mm (.8661 in) 

Spark plug side Maximum New 22.021 mm (.8670 in) 

Wear limit 22.040 mm 1.8677 in) 

Minimum New 32.11 mm (1.2642 in) 

Intake valve Maximum New 32.31 mm (1.2721 in) 

Service II mit 
Camshaft lobe 

32.09 mm O .2634 in) 

Minimum New 31 94 mm (1.2575 in) 

Exhaust valve Maximum New 32.14 mm (1.2654 in) 

Service limit 31. 92 mm (1.2567 in) 
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ENGINE 

Crankshaft j01Jrnal diameter MAG/PTO side 

Crankshaft radial clearance MAG/PTO side 

Crankshaft journal diameter PTO suppon bearing 

Crankshaft radial clearance PTO support bearing 

Crankshaft pin diameter 

MAG side 
Crankshaft deflection 

PTO side 

Cranksha{t radial clearance 
MAG side 

PTO side 

MAG side 
Crankcase plain bearing 

PTO side 

PTO cover plain bearing 

Connecting rod big end diameter 

Connecting rod big end clearance 

Connecting rod big end axial play 

Connecting rod small end diameter 

Piston pin diameter 

Piston pin bore clearance 

ELECTRICAL 

Magneto generator output 

lgn1t10n system type 

lgn1t1on tming 

Spark plug 

Engine RPM limiter serling 

ll1Tlr2006-045 
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Minimum New 42.024 mm (I 6545 in) 

Maximum New 42.040 mm (1 6551 in) 

Service limit 42.000 mm (1 6535 111) 

Service hm1t 0 0 7  mm (0031 m) 

Min
.
mum New 34 000 mm (1 3386 111) 

Maximum New 34 016 mm (1 3392 in) 

Service hmit 33.980 mm (1 3378 in) 

SeMce limit 0 10 mm ( 0039 inl 

Minimum New 40.009 mm (1.575 ml 

Maximum New 40.025 mm (1.576 inl 

Service limit 39.980 mm (I 574 in) 

Nominal New 0.050 mm ( 002 in) 

Nominal New 0.050 mm ( 002 mt 

Service limit 0 07 mm I 0031 ml 

Service l1m1t 0 07 mm ( 0031 in) 

Service limit 42 070 mm 116563 1nl 

Service limit 42 07 0 mm (16563 ml 

Service 1Jm1t 34 080 mm (1 3417 ml 

Service limit 40.100 mm (1 579 in) 

Service imit 0.09 mm (.0035 ml 

Minimum New 0 200 mm (008 ml 

Maximum New 0 500 mm ( 020 ml 

Service limit 0.600 mm ( 024 1n) 

Minimum New 20.010 mm (7878 in) 

Maximum New 20 020 mm (7882 in) 

Service limit 20 060 mm (7898 ml 

Minimum New 19.996 mm 17872 1n) 

Maximum New 20 000 mm ( 7874 1n l 

Service limit 19.980 mm (.7866 m) 

Service hmit 0 080 mm ( 0035 in) 

420 W C 6000 RPM 

01 (01g1tal Induction) 

Not ad1ustable 

Quantity 2 

Make and type NGK OCPRSE 

Gap 0 7 - 0 8 mm ( 028 to 032 1n) 

Forward 8000 RPM 

Reverse 3200 RPM 
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COOLING 

Type Liquid cooled. Closed loop for engine 

Ethylene-glycol 50%/50% antifreeze/water. 
Coolant Coolant containing corrosion inhibitors for internal 

combustion aluminum enoines 

Thermostat Opening temperature 65°C (149°F) 

CAPACITIES 

Engine oil 

Cooling system (coolant) 
Refer to the appropriate VEHICLE SHOP MANUAL 
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