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ENGINE SPECIFICATIONS 

DESCRIPTION 
RENEGADE 

COMMANDO 

RENEGADE SPORTS 

S 

ENGINE TYPE 

Four Stroke, 4 Valve, 

Liquid cooled spark 

Ignition Engine 

Four Stroke, 4 Valve, 

Liquid cooled spark 

Ignition Engine 

BORE x STROKE 74 mm x 65 mm 74 mm x 65 mm 

NO OF CYLINDER 1 1 

SWEPT VOLUME 279.5 CC 279.5 CC 

COMPRESSION RATIO 11.3:1 11.3:1 

MAX POWER @ RPM 
24.8 HP @8500 RPM, 

18.5 KW @ 8500 RPM,   

24.8 HP @8500 RPM, 

18.5 KW @ 8500 RPM,   

MAX TORQUE @ RPM 21.8 NM @ 7000 RPM 21.8 NM @ 7000 RPM 

MAX PAY LOAD 150 150 

AIR CLEANER TYPE Paper Paper 

CLUTCH TYPE Wet Wet 

IDLE RPM 1450 +50 1450 +50 

RUNNING PERIOD 1000 Km 1000 Km 

VALAVE CLEARANCE 

(COLD) 

INTAKE 0.02 TO 0.04 

MM 

INTAKE 0.02 TO 0.04 

MM 

  
EXHAUST 0.02 TO 0.04 

MM 

EXHAUST 0.02 TO 0.04 

MM 

CARBURETTOR PV 34 PV 34 

ENG OIL 

CAPACITY(Servicing) 
1 Lit 1 Lit 

ENG OIL GRADE 
Renegade Ignitor 10W-

40 

Renegade Ignitor 10W-

40 

COOLING SYSTEM Liquid Cooled Liquid Cooled 

COOLANT 1000 ml 1000 ml 

 

 



 

 

TRANSMISSION 

TRANSMISSION 

6 Speed constant 

mesh 

transmission 

6 Speed constant 

mesh 

transmission 

GEAR RATIO 1ST 2.583 2.583 

GEAR RATIO 2ND 1.857 1.857 

GEAR RATIO 3RD 1.437 1.437 

GEAR RATIO 4TH 1.166 1.166 

GEAR RATIO 5TH 1 1 

GEAR RATIO 6TH 0.857 0.857 

REAR AXLE RATIO 2.461 2.461 

FE SPROCKET 13 T 13 T 

REAR WHEEL 

SPROCKET 
32 T 32 T 

SECONDARY DRIVE 520 O Ring Chain 520 O Ring Chain 

 

 

 

 

 

 

 

 

 

 

 



 

 

GENERAL INSTRUCTIONS ABOUT ENGINE 

SERVICING 

 Before dismantling of engine remove all the dirt & dust from 

the engine 

 Identify the position of each removed part. Organize the 

parts in their respective groups so that they can be 

reinstalled in their original position 

 When loosening bolts from cylinder head/crank case 

cover/crank case- 

 loosen each bolt in 2~3 steps 

 Loosen diagonally(in cross fashion) 

 Smaller size first 

 Clean & dry the removed parts before inspecting & removing 

 Lubricate the rotating & sliding parts with engine oil before 

assembling 

 Make sure to use the correct grade of lubricating oil 

 Ensure that each rotating & sliding parts are operating 

smoothly after assembling 

 Make sure to follow the bolt tightening sequence wherever 

specified 

 If there is confusion in the correct length of bolt when 

tightening the crankcase or cover, insert all the bolts & check 

that the tightening margin is equal in each bolt 

  

 

 

 



 

 

DISASSEMBLY, INSPECTION, TROUBLE 

SHOOTING & INSTALLATION OF CYLINDER 

HEAD & VALVES 

 

 Maintenance instructions 
 Trouble shooting 
 Removal of Cylinder Head Cover 
 Removal of cylinder head 
 Disassembling of Cylinder Head Cover 
 Disassembling of cylinder head 
 Inspection of valve & valve spring 
 Inspection of rocker arm & rocker arm shaft 
 Inspection of camshaft components 
 Inspection of cylinder head 
 Inspection of valve seat 
 Inspection of valve guide 
 Replacement of valve guide 
 Width measurement of valve seat contact surface 
 Assembling of cylinder head 
 Assembling of cylinder head cover 
 Installation of cylinder head 
 Installation of cylinder head cover 

 

 

 

 

 

 



 

 

MAINTENANCE INSTRUCTIONS 

 The Camshaft is lubricated with oil supplied through the 

cylinder head oil passage hole, which shall never have 

foreign matters & shall be kept unblocked. 

 Before installation of cylinder head, the cylinder head dowel 

pins shall be well assembled. 

 The camshaft shall have no scratch marks & be applied with 

oil before being assembled 

 

MAINTENANCE PARAMETERS OF COMPONENTS 

ITEM 
STANDARD 
VALUE(mm) 

SERVICE 
LIMIT(mm) 

 
Axial clearance 
between rocker arm 
& cylinder head 
cover 
 

.05~.3 .5 

 
Radial clearance 
between rocker arm 
& rocker arm shaft 
 

.016~.045 .08 

 
Valve clearance 
 

.02~.04 .02~.04 

 
Camshaft base 
circle run-out 
 

.02 .04 



 

 

 

ITEM PARAMETER  
STANDARD 
VALUE(mm) 

SERVICE 
LIMIT(mm) 

Valve 

 
Outer 
diameter of 
valve stem 
 

Intake 4.972~4.987 4.96 

Exhaust 4.96~4.975 4.94 

 
Inner 
diameter of 
valve guide 
 

Intake 5.0~5.015 5.025 

Exhaust 5.0~5.015 5.025 

 
Width of 
valve sealing 
strip 
 

 1.5  

Cylinder 
Head 

 
Planeness 
 

.04 .05 

 
Width of valve seal 
working surface 
 

.8  

 

 

 

 

 



 

 

TROUBLESHOOTING 

 

1-Low pressure in cylinder 

 

Valve 

 Incorrect adjustment of valve clearance. 

 Insufficient sealing of valve. 

 Incorrect valve timing. 

 Breakage of valve spring. 

 

Cylinder head 

 Loose connection between spark plug & cylinder head. 

 Damage of cylinder head gasket. 

 Cracks & pin holes in cylinder head. 

 

Cylinder block, piston, piston rings 

 Excessive clearance or breakage of piston rings. 

 Cracks or excessive wear of piston. 

 Excessive inner diameter of cylinder block. 

 Pin holes in cylinder block. 

 

 

2-Exhaust having black smoke 

 

 Wear of valve guide. 

 Leakage or damage of oil Stem seal. 

 Leakage of cylinder head gasket. 

 Excessive clearance of piston rings. 

 



 

 

3-Excessive or abnormal noise 

 

 Incorrect adjustment of valves 

 Valve getting stuck or valve spring getting broken 

 Excessive wear of upper rocker arm 

 Inaccurate valve timing 

 Wear of camshaft 

 Excessive play in camshaft bearing 

 Noise due to decompression mechanism 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

REMOVAL OF CYLINDER HEAD COVER 

 

 
 

 

 

 

 

 

 

 
 

 

 
1-Remove Intake & 
Exhaust valve tappet cover 
by removing the 4 bolts 
M6*20 mm-2 No’s on each 
cover. 
 

 
NOTE 
 
Fit the cover properly at 
right position. Fitment 
of both the covers is not 
interchangeable. 

 
 
2-Remove bolts 

 M6*105 mm-2 No’s 

 M6*20 mm-2 No’s 

 M6*32 mm-1 No’s 

 M6*28 mm-1 No’s 

 M6*65 mm-2 No’s 
(large head bolt) from 
cylinder head cover 

 

 
NOTE- 
 
Each of the 2 large 
head bolts are fitted 
with copper washer-
6.2*2*13 mm 



 

 

 

 

 
 

 

 
 

 

 
 
 
3-Remove cylinder head 
cover 

 

Use-“T-Wrench-8/10 

mm”  
 

 

REMOVAL OF CYLINDER HEAD 

 

 

 
1-Remove the cylinder head 
sealing bush & the camshaft 
limit(semicircular) 
 
 
 
 
 
 
 
 



 

 

 

 
 

 
 

 

 

 

 

 
 
2-Remove the 2 large head 
bolts M6*28 mm from starter 
motor & then remove starter 
motor 

 

Use-“T-Wrench-10 mm” 

 
 
 
 
 
 
 
 

 
NOTE 
 
There is a spacer 4.5 mm 
fitted with rear bolt 

 
 
3-First remove the timing chain 
tensioner sealing bolt M6*6 mm 
then 2 Hexagon allen bolt 
M6*16 
& then the tensioner & 
tensioner sealing gasket 
 

Use- Allen key 5 mm, 

screw driver Philips, 

screw driver  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
NOTE 
 
Prevent the O-ring of 
tensioner from falling off 

 
 
 
 
 
 
 
4-Remove camshaft bearing-
6201 
 
 
 
 
 
5-Remove bearing baffle(step 
washer) 
 
 
 
 
 
 
 
6-Remove timing chain & 
camshaft assembly 
 
 
 
 



 

 

 

 

 
7-Remove 4 nuts(M10*1.25) of 
cylinder studs & then remove 4 
flat washers(10.5*2*20) with 
the help of magnetic picker. 
 

Use-“T-Wrench-14 mm” 

& magnetic picker 

 
 
8-Remove the cylinder head 
 

 

DISASSEMBLING OF CYLINDER HEAD COVER 

 

 
 

 

 
1-Remove 2 pieces of rocker 
arm shaft locating plate bolts 
M14*1 on the cylinder head 
cover 

 
NOTE 
 
There are O-rings(9.4*2.4) 
on the bolts 

 

 
2-Remove the 2 small head 
bolts M6*18 & copper 
washer(6.2*1*10)from cylinder 
head cover 
 
 



 

 

 

 
 
 
 

 

 
 
 
3-Unscrew & remove the intake 
& exhaust  rocker arm shaft & 
rocker arms 

 

 

 

 

 

 

 

 

 

 

 



 

 

DISASSEMBLING OF CYLINDER HEAD 

 

 

 

 

 
1-Use the valve extractor to 
press down the valve 
spring to remove the valve 
collet & valve spring; then 
loose the valve extractor & 
remove the valve spring 
retainer, valve spring & 
valves 

 

 
NOTE 
 
1-Spring should be 
pressed 
moderatly.Excessive 
pressing can result in 
permanent deformation 
 
 
2-All the parts removed 
shall be marked & kept 
so as to mount them to  
their original location 
while assembling  

 

 

 

 

 



 

 

INSPECTION OF VALVE, VALVE GUIDE & VALVE 

SEAT CONTACT SURFACE 

 

 

Checking Outer diameter 

of valve stem with the help 

of micrometer 

Checking width of valve 

sealing with the help of 

Vernier caliper 

 

 

ITEM PARAMETER 

 STANDARD 

VALUE(mm

) 

SERVICE 

LIMIT(mm

) 

Valve 

Outer diameter 

of valve stem 

Intake 4.972~4.987 4.96 

Exhaus

t 
4.96~4.975 4.94 

Inner diameter 

of valve guide 

Intake 5.0~5.015 5.025 

Exhaus

t 
5.0~5.015 5.025 

Width of valve 

sealing strip 
 1.5  



 

 

 

NOTE 
 
1-If contact surface of valve is very rough, unevenly abraded 
or in abnormal contact with valve seat, which can not 
guarantee the sealing performance, the valve shall be 
replaced. 
 
2-Before measuring the valve guide inner diameter, clean the 
inner surface/carbon deposition if any.If the valve guide is 
heavily worn out, cylinder head shall be replaced. 
 
3-If the valve seat is too wide/too narrow or pitted, the valve 
& the cylinder head shall be replaced 

 

 

 

INSPECTION OF ROCKER ARM & ROCKER ARM 

SHAFT 

 

 

 
1-Check the rocker arm & 
rocker arm roller for 
wear/damage & for axial 
clearance.In case of excessive 
wear same shall be replaced 
with new one. 
 
 
 
 
 



 

 

  
2-Check the rocker arm shaft 
for wear, in case of serious 
wear the rocker arm shaft shall 
be replaced with new one. 

 

INSPECTION OF CAMSHAFT COMPONENTS 

 

 

 
1-Check the camshaft surface 
for wear & damage & bearing 
rotation for smooth running. 
Incase of any wear/damage or 
unsmooth rotation of bearing, 
replace the camshaft with new 
one. 
 
2-Check decompression 
mechanism for proper 
functioning.If spring or lever 
found damaged replace it with 
new one. 

 

INSPECTION OF CYLINDER HEAD 

  
1-Check the cylinder head for 
air tightness.For poor air 
tightness, the cylinder & valve 
shall be replaced with new one. 
 
2-Check spark plug hole & 
valve seat for any crack 



 

 

 

 

 

 
3-Check the cylinder head for 
deformation, and check the 
planeness of the cylinder head 
with knife straight edge & feeler 
gauge 

 

ASSEMBLING OF CYLINDER HEAD 

 
1-Mount the Spring retainer 
lower & stem seal onto the 
valve guide 
 
2-Apply lubricating oil on the 
valves stem & mount them in 
the valve guide; then mount the 
valve spring, spring retainer 
upper & valve collet. 

 

 
NOTE 
 
 Use Valve extractor 

(special tool) to properly 
compress the valve 
spring & place the valve 
collet on valve stem 
groove 

 

 

 

 



 

 

 Tap the upper valve seat 
slightly & axially from the 
valve to ensure that the 
Collet is mounted on 
position  

 

3-Carry out the airtightness 
detection test of the assembled 
cylinder head assembly. 
 
4-Mount the chain tensioner to 
the cylinder head. 

 

 

ASSEMBLING OF CYLINDER HEAD COVER 

1-Mount the intake & exhaust 
rocker arms in the cylinder head 
cover with the help of rocker 
arm shaft & bolt M6*18.Put 
rocker arm shaft locating plate 
bolt in the corresponding holeon 
cylinder head cover & tighten it. 

 
NOTE 
 During mounting of 

rocker arm shafts, the 
trimmed side of rocker 
arm shaft shall face the 
top of cylinder head 
cover, and the side with 
oil hole shall face the 
botom. Pay attention to 
not misplacing the intake 
& exhaust rocker arm 

 

 



 

 

shafts 
 After assembling of 

cylinder head cover, 
rotate the rocker arms, 
which should rotate 
smoothly 

 Tightening torque of bolts 
M6*18 is 8~10 N-m.  

 Tightening torque of 
rocker arm shaft locating 
plate bolt: 8~16 N-m 

 

 

 

INSTALLATION OF CYLINDER HEAD 

 
1-Mount the new cylinder 
head sealing gasket & then 
mount 2 cylindrical pins dia. 
6*12 
 
2-Mount the cylinder head 
on studs 
 
3-Apply silica gel at the 
position indicated in the 
picture on the right 
 
4-Put washers on studs & 
then tighten with the nut 
 

 

 

 
 

1 



 

 

 
NOTE 
 
 Prevent dust & dross 

from entering the 
cylinder 

 Tightening torque of 
studs 40~45 N-m 

 

 
 
 
 
 
 
 
 
5-Mount camshaft onto 
cylinder head, and timing 
chain onto timing driven 
sprocket of camshaft; install 
bearing baffle and bearing-
6201, and then check 
whether the engine is in the 
timing position; if not, the 
timing position of engine 
shall be readjusted. 

 

METHOD OF TIMING 

ADJUSTMENT OF 

ENGINE 

 

1. Remove the large & 

 
 

 

 

 

 

 
 
 
 
 
 
 

3 

4 



 

 

small hole caps of the 
left crank case cover. 

2.  Rotate the lock bolt 
of magneto rotor by 
#14 socket, and 
observe through the 
small hole whether 
the timing scale mark 
“I” (marked with “T” 
on the rotor other 
then EFI ) is aligned 
with the timing mark 
on te left crank case 
cover. 

3. After aligning of 
above mentioned 
timing marks, now 
observe whether 
timing mark on driven 
timing sprocket & 
cylinder head & its 
cover closing face are 
on the same plane. 

 
NOTE-The engine is in 
correct timing position only 
if he above conditions at 
Sr. No.-2&3 are met. 

 

  

 

6- Mount the large & small 
cap onto the left crank case 
cover after adjusting the 

 
 
 
 

 
 

 

 

 

 
 

“Dot” mark rear side,  

“R” marking rear side 



 

 

correct timing position 
 
7- Mount the chain tensioner 
in the corresponding 
position on the cylinder 
block & fasten it with 2 
Hexagon socket head bolts 
M6*16  then stress the 
tensioner & mount the 
tensioner sealing bolt 
(M6*6) 

 

 
NOTE 
 
Before installing the 
tensioner, rotate the bolt 
clockwise with a screw 
driver to retract the 
clockwork spring; after 
mounting 2 fastening bolts, 
take out the slice to pop up 
the spring & make the 
tensioner in the tensioning 
state. 

 

8-Mount the camshaft 
position plate in the position 
plate groove on the cylinder 
head, and then mount the 
cylinder head sealing bush 
in the sealing bushgroove of 
cylinder head. 

 

 

 

 

 

 

 

 

 



 

 

INSTALLATION OF CYLINDER HEAD COVER 

 
1-Clean up the joining faces of 
cylinder head cover & cylinder 
head, and apply layer of silicon 
rubber as the planar sealant on 
the joining face of cylinder head 
cover. 
 
2-Mount cylinder head cover 
onto cylinder head. 
 
3-Mount 2 small head bolts 
M6*105, 2 small head bolts 
M6*20, 1 small head bolt 
M6*32, 1 small head bolt 
M6*28, 2 large head bolts 
M6*65 and 2 copper 
washers(6.2*2*13) and tighten 
them. 

 

 
NOTE 
 
Tightening torque: 11~13 N-
m 

 

4-Adjust the clearance of intake 
& exhaust valves; valve 
clearance is .02~.04 mm. 
 
5-Mount the valve chamber 
covers onto the cylinder head 

 

 
 

 

 

 

 

 

 

 

 
 

 

 

 

 



 

 

cover & tighten them with bolts 
M6*20; Tightening torque 
11~13 N-m.  
 
6-Mount the starting motor in 
the corresponding hole of left 
crankcase cover and fasten it 
with 2 large head M6*28 size 
bolts with 1 spacer at rear side 
bolt. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

CYLINDER & PISTON 

 

 Maintenance instructions 

 Trouble shooting 

 Removal of cylinder 

 Inspection of valves 

 Removal of piston 

 Inspection of piston & piston rings 

 Installation of piston rings 

 Installation of piston 

 Installation of cylinder body 

 

MAINTENANCE INSTRUCTIONS 

 Cylinder head lubricating oil is supplied to the 

cylinder head through the oil holes beside 

cylinder block studs on the right side of engine 

body; before cylinder installation, make sure the 

oil hole beside cylinder block studs on the right 

side of engine body of right side is unblocked 

 Prevent dust or dirt from entering the crank case 

 

 

 



 

 

 

   Standard 
value(mm) 

Service 
limit(mm
) 

Cylinder Inner 
diameter 
of cylinder 

 74~74.01 74.018 

 Roundnes
s 

 .004 .008 

 Planeness 
of cylinder 
face 

 .03 .06 

Piston, 
piston 
ring, 

piston pin 

Outer 
diameter 
of piston 

 73.96~73.97 73.94 

Inner 
diameter 
of piston 
pin hole 

 16.001~16.00
6 

16.015 

End gap of 
rings 

Top 
ring/Secon
d ring 

.2~.35 .5 

Oil ring .2~.7 1.4 

Clearance 
between 

piston ring 
& piston 

ring 
groove 

Top ring .03~.07 .08 

Second 
ring 

.02~.06 .08 

Clearance between 
cylinder & piston 

.035~.045 .007 

Outer diameter of 
piston pin 

15.994~16 15.99 



 

 

Clearance between 
piston pin & piston pin 
hole 

.001~.012 .025 

Small end 
of 

connectin
g rod 

Inner diameter 16.015~16.02
5 

16.04 

Clearance between 
small end of connecting 
rod & piston pin 

.015~.03 .05 

 

TROUBLESHOOTING 

 

1-Low or unstable compression force 

 

 Wear of cylinder or piston rings 
 

2-Excessive black smoke 

 

 Wear of cylinder, piston or piston ring 

 Incorrect installation of piston rings 

 Scratches on piston or cylinder block 

 

3-Overheating 

 Excess carbon deposit on piston 
 

4-Knocking or abnormal noise 

 Worn cylinder or piston 

 Excess carbon deposit on piston 

 

 



 

 

REMOVEL OF CYLINDER BLOCK 

 

 

 

 
 

 

 

 
 

 
  

 

 

1-Remove the cylinder 

head gasket & chain slide 

 

 

 

 

 

 

 

2-Remove the 2 large head 
bolts M6*30 
 
 
 
 
 
 
 
 
 
3-Remove the water pipe clamp 
& the water pipe 
 
 
 
 
 
 



 

 

 
 

 
4-Finally remove the cylinder 
block, its paper gasket & 2 
dowel pins 

 

 

INSPECTION OF CYLINDER BLOCK 

 

 

 

1-Check the 

cylinder block 

for wear or 

damage 

 

2-Measure the 

cylinder block 

diameter at 3 

locations, 

namely, Top, 

mid point & 

bottom of piston 

stroke; the 

measurment 



 

 

 
 

shall be at 

mutually 

rectangular 

positions 

 

 

 

 

 

 

 

 



 

 

REMOVAL OF PISTON 

 

 

 

 

1-Remove piston pin 

retainer with the help of 

needle-nose plier & the 

remove piston pin & 

piston 

 

 

NOTE 

 

Prevent the retainer 

from falling into crank 

case 

 

 

 

 

INSPECTION OF PISTON & PISTON RING 

  
1-Remove the piston ring 
carefully without any 
damage to ring or piston 
groove 
 
2- Measure the clearance 
between piston ring & ring 
groove 
 



 

 

 
 

 

 

 
 

 

 

 

 

SERVICE LIMIT-.08mm 
 
 
3-Check the piston for 
crack or wear & the piston 
ring groove for wear 
 
4-Insert the piston ring in 
cylinder block for 
measuring end gap of ring 
 
 
SERVICE LIMIT- 
 
Top ring-.5 mm 
 
Second ring-.5 mm 
 
Oil ring-1.4 mm 
 

 

 

5-Measure the inner 
diameter of piston pin hole 
 
 
SERVICE LIMIT- 
 
ID of piston pin-16.015 
mm 
 
 
 
 



 

 

 
 

 

 

 
 

 

 

 

 
 
 
 
6-Measure the piston OD 
at position 7 mm from 
piston skirt 
 
 
SERVICE LIMIT- 
 
Piston OD-73.94 mm 
 
Clearance between      
   piston & cylinder 
block-  
   .07 mm 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

 

 
 

 

 
7-Measure the OD of 
piston pin. 
 
 
SERVICE LIMIT- 
 
OD-15.99mm 
 
Clearance of piston & 
piston pin-.025mm 

  

 

INSTALLATION OF PISTON RINGS 

 
1-Clean up the piston ring 
groove & rings 
 
2-Mount the rings 

 

 

NOTE 

 

 Avoide damaging 

of piston ring & 

piston groove 

while mounting 

 The marked side 

 

 

 

 



 

 

of ring shall face 

towards piston top 

 After installation, 

rings should be 

flexible enough to 

rotate in the 

groove 

 

 

3- Clearance between rings in 
the oil ring shall match the 
clearance between retainers; 
during installation of oil rings, 
retainers shall be mounted 
first, followed by side rail 
 

 
 

 

INSTALLATION OF PISTON 

 
1-Mount the piston, piston pin 
& new piston pin retainer 

 

 

NOTE 

 

 During piston 

installation mark 

“IN” side shall face 

the intake side of 

 



 

 

engine 

 Deformed piston 

pin retainer must 

be replaced with 

new one 

 Prevent the piston 

pin retainer from 

falling into crank 

case 

 

 
 

 

 
 

 

 

 

 

 



 

 

INSTALLATION OF CYLINDER BLOCK 

1-Mount the cylinder 

block dowel pin & new 

sealing gasket 

 

2-Apply engine oil on 

cylinder block, piston & 

piston rings 

 

3-Stagger the opening of 

piston ring for 120 

degree, and then slightly 

mount the cylinder body 

in place 

 

4-Mount the chain slide in 

place 

 

5-Mount 2 large 

boltsM6*30 inplace   

 

 

 

 

 

 



 

 

REMOVAL OF RIGHT CRANK CASE COVER 

 

 
 
 

 
 
 
 
 
 
-First drain complete engine oil 
by removing drain bolt at bottom 
or by removing oil screen bolt. 

 

 

 
 
-Remove all M6*40*10 No’s & 
M6*50*1 No’s bolts.  

 
-Remove right crank case cover 
sealing gasket & 2 dowel pins. 
-Remove water pump hose pipe 
from cylinder block. 
-M6*50 Bolt with washer is used 
at marked location 
-Replace Gasket while 
reassembling. 
-Check Oil seal for damage/cut. 
Replace if required.  
 

  



 

 

INSPECTION OF RIGHT CRANK CASE COVER 

Check the Crankshaft oil seal of right Crank case cover for 

damage, if any, the oil seal shall be replaced with a new one. 

 

 
NOTE 
 
1-Conform whether the oil seal is in the correct status. 
 
2-During assembling the marked side shall face outward. 
 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

NOTE 

After removal of right crank case cover, the removal, installation, 

maintenance of clutch, oil pump, water pump & gear shifting 

mechanism can be done. 

REMOVAL OF CLUTCH 

 

 

 
 

 
 
 

 
 

 
 

-Remove the clutch push 
rod (plunger shaft) & 
bearing 16003. 
 

 
NO SPECIAL TOOLINGS 

ARE REQUIRED 
TO DISASSEMBLE 

CLUTCH 
 

 
 

-Dismantle the retainer 
20mm (Circlip) with the help 
of internal straight nose 
circlip plier. 
 
 
 
 
 
 
 
 



 

 

 

-Remove clutch assembly 
from out case assembly 
clutch. 
-Remove internal tooth 
washer from main shaft 
splines. 
-Remove out case 
assembly clutch & shaft 
sleeve. 
 

 

 

 

 

 

 

 



 

 

MAINTENANCE OF CLUTCH 

Item Standard 

Value(mm) 

Service 

Limit(mm) 

 

Friction 
plate 
thickness 

3.12~3.28mm 2.8mm 

 

Flatness of 
clutch 
driven plate 

.08mm .13mm 

 

Clearance 
between 
clutch 
housing & 
friction 
plate 

0.1~0.25mm 0.5mm 

 

 

PROBLEMS & TROUBLE SHOOTING 

In case of failure in clutch operation, it can usually be corrected by 

adjusting the free play of clutch lever. 

1 Clutch slipping during acceleration. 1-Inadequate free 
play. 
2-Warpage 
(bending) in 
pressure plate. 

2 Excessive pressure of handle. 1-Bonded, damaged 
or unclean clutch 
cable. 



 

 

2-Damage of lifting 
mechanism. 

3 Vehicle will move slowly after clutch 
is released. 

1-Excessive free 
stroke. 
2-Warpage 
(bending) in 
pressure plate. 

4 Difficulty in clutch operation. 1-Clutch housing 
sliding groove 
having burrs. 

5 Gear shifting Difficult/Hard. 1-Bending or wear of 
stopper plate. 
2-Incorrect clutch 
free play. 

 

 

 

 

 

 

 

 

 

 

 



 

 

REMOVAL OF OIL PUMP 

 

 
 

 

-Remove 2 oil pump hold down 
screws M6*30mm. 
-Remove the oil pump & take 
out 2 “O-rings(9.4*2.4) 

 

PROBLEMS & TROUBLE SHOOTING 

1 Too low oil pressure Faulty oil pump 

 

INSPECTION OF OIL PUMP 

Check the Oil Pump Rotor for wear & smooth rotation. For any wear & inflexible 

rotation, the Oil Pump shall be replace with new one.  

 

 

 

 

 

 



 

 

REMOVAL OF GEAR SHIFT MECHANISM 

 

1-Remove the Gear shift lever 
complete. 
2-Remove the star shaped 
stopping plate by removing 
M6* bolt & spring washer. 
3-Remove Locating plate 
assembly by removing bolt 
M6*20 & Spring locating pin. 
 

  

 

PROBLEMS & TROUBLE SHOOTING 

1 Failure in rebound of shifting 
pedal 

1-Breakage of locating 
plate spring. 
2-Interference between 
Variable shaft & Crank 
case cover. 

2 Skipping of change gear 1-Breakage or 
inadequate elastic force 
of Locating plate spring. 

 

INSPECTION OF GEAR SHIFTING MECHANISM 

Check the Locating Plate roller for wear & smooth rotation. 

 

 

 

1 
2 3 



 

 

Disassembling of Water Pump 

 

 
 
 

1-Remove bolts M6*45*3 No’s 
from water pump cover. 
 
 
 
 
 
 
 
 
 

2-Remove the water pump gear 
retainer internal straight nose 
circlip plier. 
3-Remove water pump gear. 
4-Remove water pump. 
 
 
 
 
 
 

 

PROBLEMS & TROUBLE SHOOTING 

1 Excessive temperature of Cylinder Faulty Water pump 
gear or impeller 

 

  



 

 

ASSEMBLING OF WATER PUMP 

1-Apply a small amount of 
engine oil on Water pump O-
Rings & in corresponding holes 
on the right cover 
2-Mount the Water Pump in the 
corresponding hole on the right 
Crank Case Cover & pay 
attention to mounting 1 O-
Ring(7*2) at the bottom of 
Water Pump. 
3-Remove the old Water Pump 
Cover Seal Ring & mount a new 
one. 
4-Mount 2 Dowel Pins & mount 
the Water Pump cover onto the 
Water Pump body. 
5-Fasten the Water Pump cover 
with bolts M6*45*3 No’s. Fit 
Copper Washer with Drain bolt. 

 

NOTE 

 

Tightening Torque-11~13 
Nm. 

 
 

6-Mount Water Pump Gear & 
retainer ring. 

NOTE 
 
Mounting direction of Gear 
shall be correct as shown in 

 

 

 

 

 



 

 

the picture. 
 

ASSEMBLING OF GEAR SHIFTING MECHANISM 

1-Mount the locating plate 
assembly & tighten it. 
2-Mount the Star shaped 
stopper plate at correct location 
in the Gear Shift Drum, Tighten 
it by bolt. 
 

 
NOTE 
 
1-Apply thread locker___ on 
the stopper plate bolt before 
tightening. 
2-Tightening Torque-(8~12) 
Nm. 

 

3-Mount the Gear Shifting Lever 
& then conform whether the 
gear shifting is correct 

 
 
 
 
 
 

 

 

ASSEMBLING OF OIL PUMP 

1-Keep 2 O-Rings(9.4*2.4) 
properly. 
2-Mount the oil pump onto 
Crank Case Rh by M6*30 mm 
Bolts. 
 
 
 
 
 

 
 
 
 



 

 

 
 
 

 
NOTE 
 
Keep ARROW towards Main 
Shaft. 
Torque-8~12 Nm 

 

 
 
 
 
 
 
 

 

INSTALLATION OF CLUTCH 

1-Mount Clutch Shaft sleeve, 
clutch housing, internal tooth 
washer & clutch assembly onto 
the main shaft. 
2-Mount the retainer in the main 
shaft groove. 
3-Mount Bearing & Push rod 
onto the clutch assembly. 
 

NOTE 
 
Apply Lubricating Grease 
on the inner side of Clutch 
Shaft Sleeve. 

 
 
 

 

 

 

 

 

 



 

 

 

INSTALLATION OF RIGHT CRANK CASE COVER 

1-Mount the 2 Dowel Pins & 
Sealing Gasket. 
2-Mount the cover at proper 
place & fit all the bolts. 

 
 
 
 
 

 
NOTE 
 
Tight all the bolts in 2~3 
steps & in cross fashion. 
TORQUE-11~13 Nm. 

 
 

 

 

 

 

 

 

 

 

 

 

 



 

 

ENGINE LEFT SIDE DISMENTALLING, INSPECTION & 

ASSEMBLING 

 

 REMOVAL OF LEFT CRANK CASE COVER 

 REMOVAL OF MAGNETO STATOR FROM LEFT CRANK CASE 

COVER 

 REMOVAL OF MAGNETO ROTOR ASSEMBLY 

 INSPECTION OF LEFT CRANK CASE COVER/MAGNETO ROTOR, 

STATOR ASSEMBLY & DRIVING AND DRIVEN BALANCER GEAR. 

 REMOVAL OF DRIVING & DRIVEN BALANCER GEAR 

 REMOVAL OF GEAR SHIFT INDICATION SWITCH 

 INSTALLATION OF DRIVING & DRIVEN BALANCER GEAR 

 INSTALLATION OF MAGNETO ROTOR 

 INSTALLATION OF GEAR SHIFT INDICATION SWITCH 

 INSTALLATION OF LEFT CRANK CASE COVER 

 INSTALLATION OF COVER REDUCTION GEAR 



 

 

REMOVAL OF LEFT CRANK CASE COVER 

 
 
 

 
 
 

 

1-Remove the 3 bolts M6*20 
from Cover Reduction Gear. 
 
 
 
 
 
 
 

 
2-Remove Reduction Gear, 
Shaft & 4 washers. 
3-Remove the small M6*12 bolt 
of cable crimping board, & 
remove the cable crimping 
board. 
 
 
 
 
4-Remove the left cover by 
removing bolts M6*40*5 No’s & 
M6*50*2 No’s & M6*25*1. 
5-Remove 2 Dowel pins & 
Gaskets. 
 

 

 



 

 

REMOVAL OF MAGNETO STATOR FROM LEFT CRANK 

CASE COVER 

 

1-Remove 2 Screws M5*16 
from pulser coil. 
2-Remove 3 bolts M5*25 
from stator coil to 
disassemble Stator Coil from 
Lh Crank Case Cover Cover. 

 

REMOVAL OF MAGNETO ROTOR ASSEMBLY 

 

 

1-Remove Magneto Rotor bolt 
with the help of special tool. 
 

 
NOTE 
 
1-Never remove Magneto 
Rotor by knocking by 
hammer. 
2-Replace Magneto Rotor if 
it fell down or impacted 
badly. 

 
 
 
 
 
 
 



 

 

 

 
 
 
 

2-Remove Gear Reduction -2 
 
 
 
 

 

REMOVAL OF DRIVING & DRIVEN BALANCER GEAR 

 

 

 

 

 
 

1-Remove Timing Chain 
Guard(stopper) & Timing 
Chain after removing bolt 
M6*16 of chain guard. 
2- Take down Timing Chain 
Guard & Timing Chain. 
 
3-Remove Driving Balance 
Gear lock nut  
washer(24.2*2.5*32mm), 
timing chain sprocket & 
driving balance sprocket in 
sequence. 
 
 
 
 
 
 
 
 
 
 



 

 

 

 
 
 
 
 
 
 

4-Remove the Driven Balance 
Gear lock nut 
Washer(16.5*2*27mm), Driven 
balance Gear, Flat key 
(4*4*13) & 
Washer(20*5*25mm) 

 

INSPECTION OF LEFT CRANK CASE 

COVER/MAGNETO ROTOR, STATOR ASSEMBLY & 

DRIVING AND DRIVEN BALANCER GEAR. 

1-Check the magneto rotor for any crack/damage/wear. Replace 
it if found damaged. 
2-Check the stator assembly for any coil wire cut/damage. 
Replace if found damaged. 
3-Check the driving & driven balancer gear for any teeth wear/key 
way damage. Replace if found damaged. 

 

REMOVAL OF GEAR SHIFT INDICATION SWITCH 

 Remove Gear shift switch along 
with “O” ring after removing 2 
screws 

 



 

 

INSTALLATION OF DRIVING & DRIVEN BALANCER 

GEAR 

1-Mount the driving 
balancer gear, timing 
sprocket, washer & lock 
nut on Crank Shaft Lh 
side. 

 

 
NOTE 
 
1-Clean the oil from 
crankshaft & lock nut 
2-Apply Loctite on lock 
nut(M24). 
3-Properly tight the lock 
nut with 120Nm torque. 

 
 

2-Mount the Washer 
(20*5*25mm), flat key, 
driven balancer gear, 
washer(16.5*2*27mm) & 
lock nut M    

 

 
NOTE 
 
1-Align the timing mark 
on driving & driven 
balancer Gear. 
2-Clean the oil from 
balancer shaft & lock 
nut. 

 

 

 

 

 

 

 

 

 
 

 

 

 



 

 

3-Marking”OUT SIDE” 
on washer will be kept 
towards lock nut. 
4-Apply Loctite  on lock 
nut 
5-Properly tight the lock 
nut with 70~80 Nm 
torque. 

 

 

 

INSTALLATION OF MAGNETO ROTOR 

1-Mount the starting gear 
(Plate gear assembly) & gear 
reduction-2 in the 
corresponding position. 

 

Each end of gear reduction-
2 has one 
washer(10.5*5*18mm) 

 

2-Mount the magneto rotor 
carefully onto the crankshaft 
Lh side  in keyway position. 
 

3-Fasten the magneto rotor 
bolt M10*36. 
 

 
NOTE 
 
1-Clean & Apply Loctite on 
the bolt M10*36 before 

 



 

 

fitting. 
2-Apply Torque-60~70Nm. 

 

 

 

INSTALLATION OF MAGNETO STATOR 

1-Fasten the Magneto stator 
assembly onto the Left Crank 
Case Cover with 2 pieces of 
M5*16 bolts & 3 pieces of 
M5*25 bolts 

 

Tightening Torque is 8~12 
Nm.  

 

 
 

INSTALLATION OF GEAR SHIFT INDICATION SWITCH 

1-Mount the Gear Shift 
Indication Switch with the help 
of screw------. 

 

1-Check O-ring for any 
damage/cut before switch 
fitment. 
2-Fasten the screw with Torque 

5~7Nm. 

 

 

 



 

 

INSTALLATION OF LEFT CRANK CASE COVER 

1-Mount two dowel 
pins(Dia10*14) & new gasket on 
left crank case cover. 
2-Mount the left crank case 
cover at place. 
3-Fasten the cover by  bolts 
M6*40*5 No’s & M6*50*2 No’s 
& M6*25*1 to corresponding 
position. 

 

 
NOTE 
 
1-Apply the sealant??? at 
the bolt as shown in image. 
2-Tightening torque for all 
the bolts are 11~13 Nm. 

 

4-Fit Gear shift indication switch 
harness & Magneto harness 
with the help of cable crimping 
board with bolt M6*12.  

 

Tightening Torque-8~12 

Nm. 

 

 

 

 



 

 

INSTALLATION OF COVER REDUCTION GEAR 

 
1-Mount Reduction Gear shaft 
& gear with 2 washers both 
the sides. 
2-Mount cover reduction gear 
with the help of bolts M6*20. 

 

Tightening torque-11~13 
Nm.  

 

 

 

 

 

 

 

 

 

 

 

 



 

 

CRANKCASE, CRANK SHAFT, TRANSMISSION, 

BALANCER SHAFT 

 Maintenance instructions 

 Trouble shooting 

 Disassembling of crankcase 

 Removal of crank shaft/balance shaft/main & 

counter shaft 

 Inspection of crank shaft 

 Inspection of left & right crank case bearings 

 Inspection of shift fork/shift fork shaft/gear shift 

drum 

 Inspection of main & counter shaft assembly 

 Inspection of oil screen 

 Assembling of oil screen 

 Assembling of transmission/crankshaft/balancer 

shaft 

 Crankcase assembling 

 

MAINTENANCE INSTRUCTIONS 

This section describes the installation & detection of 

transmission, crankshaft & balance mechanism; for 

execution of such work; the crankcase shall be 

separated firstly; the removal of other engine 



 

 

components shall be carried out before separating 

the crankcase. 

 

WORK TO BE CARRIED OUT BEFORE SEPARATING 

CRANKCASE 

o Removal of cylinder head 

o Removal of cylinder/piston 

o Removal of clutch, oil pump, gear shift 

mechanism & balance gear 

o Removal of front cover of left crankcase 

 

 

 

 

 

 

 

 

 

 



 

 

SPECIFICATIONS 

 

ITEMS  STANDARD 

VALUES(mm) 

SERVICE 

LIMITS(mm) 

Shift 
fork 

Inner diameter of 
fork 

12.00~12.018 12.020 

Thickness of pawl 4.925~5 4.8 

Shift 
fork 
shaft 

Outer diameter of 
fork shaft 

11.966~11.984 11.95 

Cylindricity .010 - 

Crank 
shaft 

Inner diameter of 
small end of 
connecting rod 

16.021~16.028 16.04 

Clearance 
on big end 
side of 
connecting 
rod 

Axial 0.1~0.3 0.5 

Radial 0.008~0.016 0.02 

Balance 
Shaft 

Shaft diameter 19.98~19.993 19.96 

 

TROUBLESHOOTING 

Difficulty in Gear shifting 

 

 Bending of shift fork 

 Bending of shift fork shaft 

Skipping of transmission 



 

 

 

 Wear of change gear pawl 

 Bending or wear of shift fork 

 Bending of shift fork shaft 

 

Crank shaft having Noise 

 

 Wear of big end bearing of connecting rod 

 Bending of connecting rod 

 Wear of crank shaft bearing 

Change gear having noise 

 

 Wear of change gear 

 Wear of spline shaft 

 

DISASSEMBLING OF CRANK CASE 

  

1-Place upward the left crank 
case of engine 
 
2-Remove bolts M6*50*8 No’s, 
Bolt M6*70*1 No’s & BOLT 
M6*100*1 No’s 
 
3-Hang upward and remove 
the right crank case, and then 
remove the sealing paper 
gasket & the 2 dowel pins 

 

 



 

 

REMOVAL OF CRANK SHAFT/BALANCE SHAFT/MAIN 

& COUNTER SHAFT 

  

1-Take out the fork shaft, gear 
shift drum, fork, main & 
countershaft in sequence 
 
2-Remove the crank shaft 
assembly 

 

 

NOTE 

 

Make sure no parts are 

left behind when taking 

out the main & 

countershaft assembly 
 

 

INSPECTION OF CRANK CASE 

  

1-Place the crankshaft onto the 
V-Block 
 
2-Measure the radial run out of 
crank shaft with dial gauge 

 

 

NOTE 



 

 

 

Measure the clearance 

on the big end side of 

connecting rod with a 

feeler gauge 

 

SERVICE LIMIT-0.5 mm 

 

 

 

INSPECTION OF CRANK CASE BEARINGS & OIL 

SEAL 

  

1-Check all the bearings of left 
& right crank case for smooth 
rotation; in case of unsmooth 
rotation replace the bearing 
 
2-Check whether the oil seals of 
countershaft & shift arm(gear 
shifting lever) on left crank case 
are intact. In case of damage 
replace the same. 

 

 

 



 

 

INSPECTION OF SHIFTING FORK/SHIFTING FORK 

SHAFT/GEAR SHIFT DRUM 

 

 
 

 
 

 

 

 

 
1-Check each shifting fork for 
wear, bending or any other 
fault. Measure the inner 
diameter of shifting fork. 
 
Service limit for ID-12.020 mm 
 
 
2-Check the fork shaft for wear, 
damage or bending & measure 
OD 
 
Service limit for OD-11.95 mm 
 
 
 
 
3-Measure the thickness of fork 
pawl 
 
Service limit-4.8 mm 
 
 
4-Check the Gear shifting drum 
for any wear/damage at 
groove/drum surface 

 

 



 

 

INSPECTION OF MAIN & COUNTER SHFT 

ASSEMBLIES. 

  

1-Check each gear of main & 
counter shaft for excessive or 
abnormal wear of gear and 
check enter gear clamps for any 

deformation. 

 

INSPECTION OF OIL SCREEN 

  
1-Check the cleanliness of oil 
screen. Use gasoline to flush 
the dirt from oil screen 
 
2-Check the oil screen for any 
damage, replace if found 
damaged. 
 

 

ASSEMBLING OF OIL SCREEN 

 

1-Mount the oil screen & spring 
in the corresponding hole on 
the left crank case. 
 
2-Mount the oil screen cover 
 

 



 

 

 

 

NOTE 

 

Tightening torque-15~20 

N-m 

 

 

 

ASSEMBLING OF TRANSMISSION/CRANK 

SHAFT/BALANCE SHAFT 

 

1-Mount the crankshaft in Rh 
side crank case 
 
2-Mount the Counter & main 
shaft assembly, Spindle gear 
shifting fork, shift fork & balance 
shaft in the Lh side crank case& 
then mount the fork shaft to the 
corresponding position.  

 

 

NOTE 

 

 Mount the fork 

marked with „L‟ on 

the counter shaft on 

 



 

 

left crank case side 

 Mount the fork 

marked with „R‟ on 

the counter shaft on 

right crank case 

side 

 Mount the fork 

marked with „C‟ on 

the main shaft 

 

 

 

CRANKCASE ASSEMBLING 

 

1-Mount the dowel pins in the 
corresponding holes on the Lh 
crank case & mount a new 
sealing paper gasket 
 
2-Connect the Lh crank case to 
the Rh crank case 
 
3-Put bolt M6*50-8 No’s, 
M6*70-1 No’s & M6*100-1 No’s 
from the Lh crank case side & 
tighten them. 
 

 

 

 



 

 

NOTE 

 

Tightening torque-11~13 

N-m 
 

 


