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TIMING CHAIN 

  

  

SERVICE TOOLS 

Description Part Number Page 

CAMSHAFT TIMING TOOL... cece cccceccceeeeeteeeetteeetteeeeeeees D2 0386 237 oo ceecc cece eeeeeeee 129-130 

CRANKSHAFT TDC POSITION TOOL. ..............eceeceeeeeeeeceeeeeeeeeeeees B29 OSB. 201  .......ccncnereccoreerereccennnennccenss 133 

SERVICE PRODUCTS 

Description Part Number Page 

PENG TUTE PSB Er eros peepee perso errs eer eee ergo nson es 293 800 O60) sesceeseeeseeee es 130; T35 

tmr2013-017 125



  

SectionO2 ENGINE, CVT AND GEARBOX 

Subsection09 (TIMING CHAIN) 
  

TIMING CHAIN 
  

45+0.5Nem 
(40 + 4 Ibf-in) 

0.1 Nem 
10 + 1Nem (0.89 Ibf+in) P 

(89 + 9 Ibf-in) Engine oil ate ae 

nates 6+ 0.7 Nem 
(53 + 6 Ibf-in) 

Loctite 243 aN 

7      

  

6 +0.7 Nem 
(53 + 6 Ibf*in) 

Loctite 243 

4.5+ 0.5 Nem 
(40 + 4 Ibf+in) 

   
     

  

Engine oil 
0.1 Nem 

(0.89 Ibf-in) 

Loctite 243 
10+ 1Nem 

(89 + 9 Ibf+in) 

Loctite 243 
10+ 1N*m 

(89 + 9 Ibf*in)     tmr2011-045-001_a 
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GENERAL 
IMPORTANT: Note position of parts on disas- 
sembly. This may help to find the root cause of 
a problem. A component that is not replaced 
should be reinstalled in the same position as 
originally mounted. 

TROUBLESHOOTING 

UNUSUAL ENGINE NOISE OR VIBRATION 

1. IMPROPER VALVE CLEARANCE ADJUSTMENT 
AND/OR WORN OUT ROCKER ARM(S) 

- Readjust valve clearance and/or replace defective 
part(s), refer to TOP END subsection. 

2. DEFECTIVE CHAIN TENSIONER 

- Replace chain tensioner. 

3. WORN OUT TIMING CHAIN GUIDE(S) 

- Replace timing chain guide(s). 

4. STRETCHED TIMING CHAIN OR WORN OUT 
TIMING GEARS 

- Replace timing chain and timing gears. 

5. LOOSE TIMING GEAR RETAINING SCREWS 

- Retighten screws to recommended torque. 

6. INCORRECT CAMSHAFT TIMING 

- Replace damaged components and readjust 
camshaft timing. 

ENGINE LACKS ACCELERATION OR 
POWER 

1. INCORRECT CAMSHAFT TIMING 

- Replace damaged components and readjust 
camshaft timing. 

PROCEDURES 

TIMING CHAIN TENSIONERS 

Timing Chain Tensioner Location 

800R Engine 

The timing chain tensioner is located in the cylin- 
der head. 

  

tmr2013-017 

  

  

= aule <     tmr2011-045-005_a 

800R ENGINE - (FRONT CYLINDER SHOWN) 
1. Timing chain tensioner 

1000 Engine 

The timing chain tensioner is located in the cylin- 
der. 

  

  

  

tmr2011-045-002_a       
1000 ENGINE - (FRONT CYLINDER SHOWN) 
1. Timing chain tensioner 

Timing Chain Tensioner Removal 

1. Make sure the respective cylinder is set to TDC 
ignition. Refer to CAMSHAFT TIMING GEARS 
in this subsection. 

2. Carefully unscrew chain tensioner plug and re- 
lease spring tension. 

A CAUTION Tensioner is spring loaded. 

3. Remove: 

— O-ring 

— Spring 

— Chain tensioner plunger. 
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vmr2006-043-004_a 

Chain tensioner plug 
O-ring 
Spring 
Chain tensioner plunger 

      

A
S
N
 

a3
 

. Remove: 

— Chain tensioner housing retaining screws 

— Chain tensioner housing 

  

  

      

1. Screws 
?. Chain tensioner housing 
3. O-ring 

Timing Chain Tensioner Inspection 

Check the chain tensioner housing and plug for 
cracks or other damages. Replace if necessary. 

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

Check if O-rings are brittle, cracked or hard. Re- 
place if necessary. 

Check spring condition. Replace if bent, broken or 
worn. 
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Timing Chain Tensioner Installation 

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

NOTE: Before installing the chain tensioner make 
sure, that the camshaft timing gear can be moved 
back and forth. 

  

  

tmr2011-045-003_a 

MOVE GEAR BACK AND FORTH 
      

2. Apply engine oil on the plunger before installa- 
tion. 

3. Slightly turn the camshaft timing gear in order 
to get the timing chain play on the tensioner 
side. 

4. Slightly screw the plunger in until the timing 
chain allows no more back and forth movement 
of the camshaft timing gear. 

5. Screw the plunger in an additional 1/8 turn to 
reach the required specified torque. 
  

TIMING CHAIN TENSIONER ADJUSTMENT 
(TORQUE) 
  

    0.1 Nem (.9 lbfein) 
  

Ueto Improper adjustment of the timing 
chain will lead to severe engine damage. 

6. Fit the spring on one side into the slot of the 
plug and on the other side into the plunger. 

NOTE: Turn spring only clockwise in order to Tit 
the spring end into the notch of the plunger to 
avoid loosening the plunger during spring installa- 
tion. Do not preload the spring. 

NOTE: Do not forget to place the O-ring on chain 
tensioner plug. 

he Then compress the spring and screw the plug 
in. 

tmr2013-017
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NOTE: To avoid overstressed timing chain, the 
plug must engage into threads within the first full 
turn. 

8. Remove locking tool and install all other re- 
moved parts. 

9. Finally, tighten the plug. 

CAMSHAFT TIMING GEARS 

Camshaft Timing Gear Removal 

Remove the valve cover, refer to 7OP END sub- 
section. 

Turn crankshaft to TDC ignition of the respec- 
tive cylinder and lock magneto flywheel, see 
CAMSHAFT TIMING in this subsection. 

Unscrew timing chain tensioner. Refer to 7/M/NG 
CHAIN TENS/ONERS in this subsection. 

Remove camshaft timing gear retaining screws. 

Camshaft Timing Gear Installation 

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

1. Clean mating surface and threads of camshaft 
prior installing camshaft timing gear. 

      
    tmr2011-045-004_a 

  

        
—_ — f 

. ae’ | ' 
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    tmr2011-045-003_b 
  

1. Camshaft timing gear retaining screws 
2. Camshaft timing gear 

Remove the camshaft timing gear. 

NOTE: Secure timing chain with a piece of wire. 

Camshaft Timing Gear Inspection 

Check camshaft timing gear for wear or deteriora- 
tion. 

If gear is worn or damaged, replace it as a set with 
the timing chain. 

For crankshaft gear, refer to BOTTOM END sub- 
section, see CRANKSHAFT. 

tmr2013-017 

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

2. Crankshaft must be set to TDC ignition posi- 
tion before installing the timing chain, refer to 
CAMSHAFT TIMING in this subsection. 

3. Install the camshaft timing tool on the cylinder 

  

REQUIRED TOOL 
  

CAMSHAFT TIMING TOOL 
(P/N 529 036 231) 

head. 

        

NOTE: Align tube of camshaft adjustment tool 
properly with machined radius on cylinder head. 

  

  
    vme2012-016-001_a 

  

CAMSHAFT TIMING TOOL INSTALLED 
1. Tube (camshaft adjustment tool) 
2. Machined radius (camshaft adjustment tool) 
3. Cylinder head 
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4. Set camshaft to TDC ignition position by align- 
ing the camshaft flange flat spot with the tool 
lever. 

NOTE: In addition, to ensure proper camshaft tim- 
ing, press camshaft adjustment tool lever down- 
wards. 

  

  

vmr2012-016-002_a 

PRESS TOOL LEVER DOWN 
1. Lever 
2. Flat spot 
3. Camshaft 

      

Crankshaft and camshaft must 
be locked at TDC ignition position to place 
camshaft timing gear and timing chain in the 
proper position. 

5. Place camshaft timing gear along with the tim- 
ing chain on the camshaft. 

NOTE: The printed marks on the camshaft timing 
gear must be parallel to the cylinder head base. 

  

  

    vmr2012-016-003_a 
  

1. Timing chain 
2. Camshaft timing gear 
3. Printed marks on camshaft timing gear 

6. Install and adjust timing chain tensioner, refer to 
TIMING CHAIN TENS/ONER in this subsection. 
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7. Install and tighten camshaft timing gear retain- 
ing screws to specified torque. 

  

  

  
Vinw2012-016-004_a 

1. Camshaft timing gear 
2. Timing gear retaining screws 

  

  

CAMSHAFT TIMING GEAR RETAINING SCREWS 
  

LOCTITE 243 (BLUE) Service product (P/N 293 800 060) 
  

Tightening torque 10Nem + 1Nem       (89 lbfein + Olbfein) 
  

8. Remove the CAMSHAFT TIMING TOOL (P/N 529 
036 231). 

Camshaft Timing 

NOTE: If a piston (of cylinder 1 or 2) is set to TDC 
ignition, the camshaft timing gear of the opposite 
cylinder must be in the following position. 

  

  

    tmr2011-045-011_a 
  

TYPICAL 
1. Cylinder head base 
2. Marks on timing gear of the opposite cylinder 

Camshaft Timing Piston No. 2 (rear) 

1. Remove spark plugs of both cylinders. 
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2. Remove valve covers of both cylinders. 

3. Remove the plug and O-ring of magneto cover. 

  

  

  tmr2011-014-030_a   
  

1. Plug 
2. O-ring 

4. Remove the crankshaft position sensor (CPS). 

  

™     
    tmr2011-014-031_a 

1. CRS 
?. Screw 

  

5. Set piston no. 2 to TDC ignition by turning the 
crankshaft. 
  

REQUIRED TOOL 

Allen key 14 mm 
  

    
  

tmr2013-017 

  

  

  

  tmr2011-014-033_a 
  

1. Allen key 14 mm 

5.1. The rear piston is at TDC when it's index 
mark on the magneto flywheel is aligned 
with notch in the magneto cover. 

  

  

    vmr2007-036-005_a 
  

PISTON NO. 2 AT TDC 
J. Mark “2” on magneto flywheel 
2. Notch on magneto cover 
3. Crankshaft position sensor location 

5.2 Confirm printed marks on the camshaft 
timing gear are parallel to cylinder head 
base, in the lower position. 

NOTE: If printed marks on camshaft timing 
gear are not as specified, turn crankshaft 
360°. 

NOTE: In this position the piston is set to 
TDC ignition. 
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tmr2011-045-003_c     

  

  vmr2007-036-006_a   
    

TYPICAL - PISTON AT TDC IGNITION 
1. Printed marks on camshaft timing gear 
2. Cylinder head base 

6. Install the crankshaft TDC position tool to lock 
crankshaft in position. Refer to CRANKSHAFT 
TDC POSITION TOOL in this subsection. 

Camshaft Timing Piston No. 1 (front) 

1. Set piston no. 2 (rear) to TDC ignition, see 
CAMSHAFT TIMING PISTON NO. 2 (REAR) in 
this subsection. 

2. Remove crankshaft TDC position tool. 

3. To set front piston no. 1 to TDC ignition turn 
crankshaft 280° counterclockwise. 

REQUIRED TOOL 

Allen key 14 mm 

  

  

  
  

  

  

    tmr2011-014-033_b 

TURN CRANKSHAFT 280° COUNTERCLOCKWISE 
1. Allen key 14mm 

  

3.1 The front piston is at TDC when it's index 
mark on the magneto flywheel is aligned 
with the notch in the magneto cover. 
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CYLINDER 1 AT TDC IGNITION 
1. Mark “1” on magneto flywheel 
2. Notch on magneto cover 
3. Location of crankshaft position sensor 

3.2 Confirm printed marks on the camshaft 
timing gear are parallel with cylinder head 
base, in the lowest position. 

NOTE: In this position the piston is set to 
TDC ignition. 

  

  

    tmr2011-045-003_c 
  

TYPICAL - PISTON AT TDC IGNITION 
1. Printed marks on camshaft timing gear 
?. Cylinder head base 

Crankshaft TDC Position Tool Installation 

Install tool in magneto cover CPS bore. 
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REQUIRED TOOL 
  

CRANKSHAFT TDC POSITION 
TOOL (P/N 529 036 201) = 

NOTE: Make sure to match the teeth on the 
crankshaft TDC position tool with the magneto 
rotor. 

        

  

  

tmr2011-045-020_a 

1. Crankshaft TDC position tool teeth (end view) 
  

  

  

    tmr2011-045-013_a 

MAGNETO COVER 
1. Crankshaft TDC position tool installed in CPS bore 

exe Tool must be fully inserted. 

  

tmr2013-017 

  

  

  

    
1. Magneto cover 
2. TDC position tool 

TIMING CHAIN 
The engine is equipped with two timing chains. 

— MAG side timing chain is located behind the 
magneto cover. 

— PTO side timing chain is located behind the PTO 
cover. 

Timing Chain Removal (MAG Side) 
Refer to MAGNETO SYSTEM subsection and re- 
move following parts: 

— Magneto cover 

— Rotor 

— Sprag clutch gear. 

Refer to 7OP END subsection and remove follow- 
ing parts: 

— Valve cover. 

Refer to following procedures in this subsection 
and remove following parts: 

— Chain tensioner 

— Camshaft timing gear. 

Remove timing chain guide (tensioner side) and 
lower timing chain guide. 
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    Vinr201 2-016-005_a 
  

1. Timing chain 
2. Lower timing chain guide 
3. Timing chain guide (tensioner side) 

NOTE: Mark the operating direction of the timing 
chain and check for excessive radial play before 
removal. Refer to 7/M/ING CHAIN INSPECTION. 

Carefully pull the timing chain downwards and 
sideways, then out of the crankcase. 

Timing Chain Removal (PTO Side) 
Refer to BOTTOM END subsection and remove 
following parts: 

— PTO cover 

— Breather gear 

— Intermediate gear. 

Refer to 7OP END subsection and remove follow- 
ing parts: 

— Valve cover. 

Refer to following procedures in this subsection 
and remove following parts: 

— Chain tensioner 

— Camshaft timing gear. 

Remove timing chain guide (tensioner side) and 
lower timing chain guide. 
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1. Timing chain 
2. Lower timing chain guide 
3. Timing chain guide (tensioner side) 

      

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

NOTE: Mark the operating direction of the timing 
chain and check for excessive radial play before 
removal. Refer to 7/MING CHAIN INSPECTION. 

Timing Chain Inspection 

Inspection is the same for both timing chains. 

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

  

  

tmr2011-045-003_d 

CHECKING TIMING CHAIN RADIAL PLAY 
      

Check chain condition for wear and teeth condi- 

tion. 
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    vmr2006-044-018_a 
  

1. Timing chain 

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

Check timing chain guides for wear, cracks or de- 
forming. Replace as required. 

NOTE: Check also the timing chain guide (ten- 
sioner side). 

Timing Chain Installation 

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

NOTE: Installation is the same for both timing 
chains. 

Install timing chain with camshaft timing gear. 

NOTE: Ensure to carry out proper valve timing, re- 
fer to CAMSHAFT TIMING GEARS in this subsec- 
tion. 

ete Improper valve timing will damage 
engine components. 

TIMING CHAIN GUIDE 
(TENSIONER SIDE) 

  

        tmr2011-045-019 a 

1. Timing chain guide (tensioner side) 
?. Bearing screw 

  

Timing Chain Guide Removal 
(Tensioner Side) 
Refer to 7/M/NG CHA/N in this subsection. 

tmr2013-017 

Timing Chain Guide Inspection 
(Tensioner Side) 
Check timing chain guide for wear, cracks or de- 
forming. Replace if necessary. 

Timing Chain Guide Installation 
(Tensioner Side) 
The installation is the reverse of the removal pro- 
cedure. 
  

TIMING CHAIN GUIDE BEARING SCREW 
  

LOCTITE 243 (BLUE) 
Service product (P/N 293 800 060) 

  

10Nem + 1Nem       Tightening torque (89 Ibfein + 9 lbfein) 
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