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                 Read the instructions before using the machine 

Keep this owner's manual handy, so you can refer to it at any time. 
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OPERATION 

 
5. OPERATION 
 
SAFE OPERATING PRECAUTIONS 
Before operating the engine for the first time, please review the IMPORTANT SAFETY 
INFORMATION and the chapter titled BEFORE OPERATION. 
 

Carbon monoxide gas is toxic. Breathing it can cause unconsciousness and even 
kill you. 
 

Avoid any areas or actions that expose you to carbon monoxide. 
Review the instructions provided with the equipment powered by this engine for 
any safety precautions that should be observed in conjunction with engine startup, 
shutdown, or operation. 
 
STARTING THE ENGINE 
1  Move the fuel valve Iever to the “ON” position. 
 
 
 
 
 
 
 
2  To start a cold engine, move the choke lever to the “CLOSE” position. To restart a 

warm engine, leave the choke lever in the “OPEN” position. 
Some engine applications use a remotely-mounted choke control rather than the engine- 
mounted choice lever shown here. 
 
 
 
 
 
 
 

CLOSE OPEN 

CHOKE LEVER 

OFF 
ON 

FUEL VALVE LEVER 
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OPERATION 
 

Do not allow the starter grip to snap back against the engine. Return it gently to 
prevent damage to the starter. 
 
 
 
 
 
 
 
 
 
 

 WITH ELECTRIC STARTER: 
Turn the engine switch to the START position and hold it there until the engine starts. 
 

Do not use the electric starter more than 5 seconds otherwise starter motor 
damage may occur. If the engine fails to start, release the switch and wait 10 
seconds before operating the starter again. 
 
When the engine starts, allow the engine switch to return to the “ON” position. 
 
 
 
 
 
 
 
 
6  If the choke lever has been moved to the “CLOSE” position to start the engine, 

gradually move it to the “OPEN” position when the engine warms up. 
 
 
 
 
 
 

 

ENGINE SWITCH 

(TYPE WITH ELECTTRIC STARTER) 

CLOSE OPEN 

CHOKE LEVER 
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CONTROLS 

 
STOPPING THE ENGINE 
To stop the engine in an emergency, simply turn the engine switch to the “OFF” position. 
Under normal conditions, use the following procedure: 
 
1) Move the throttle lever to the SLOW position. 
Some engine applications use a remotely-mounted throttle control rather than the 
engine-mounted throttle lever shown here. 
 
 
 
 
 
 
 
 
2 Turn the engine switch to the “OFF” position.  3 Turn the fuel valve lever to the “OFF” position. 

 
 
 
 
 
 
 
SETTING ENGINE SPEED 
Position the throttle lever for the desired engine speed. 
For engine speed recommendations, refer to the instructions provided with the equipmen 
powered by this engine. 
 
 
 
 
 
 

THROTTLE  LEVEL 

SLOW 

ENGINE SWITCH FUEL VALVE LEVER 

OFF 

THROTTLE LEVEL 

FAST SLOW 
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COMPONENTS & CONTROL LOCATIONS 

 
2. COMPONENTS & CONTROL LOCATIONS 
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 CONTROLS 
 
3. CONTROLS 
 
Fuel Valve Lever 
The fuel valve opens and closes the passage between the fuel tank and the carburetor. 
the fuel valve lever must be in the ON position for the engine to run. 
 
When the engine is not in using, leave the fuel valve lever in the OFF position to prevent 
carburetor flooding and to reduce the possibility of fuel leakage. 
 
 
 
 
 
 
 
 
 
 
 
 
Throttle Lever 
The throttle lever controls engine THROTTLE LEVER speed. 
Moving the throttle lever in the directions shown makes the engine run faster or slower. 
 
 
 
 
 
 
 
 
 
 
 
Engine Switch 
The engine switch enables and disable the ignition system. 
The engine switch must be in the ON position for the engine to run. 
Turning the engine switch to the OFF position stops the engine. 
 

FUEL VALVE LEVER 

OFF 

ON 

THROTTLE LEVEL 

FAST SLOW 
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CONTROLS 
 

ALL ENGINE EXCEPT TYPE WITH ELECTRIC STARTER 
 
 
 
 
 
 
 
 
 
Choke Lever 

 The choke lever opens and closes the choke valve in the carburetor. 
 The CLOSE position enriches the fuel mixture for starting a cold engine. 
 The OPFN position provides the correct fuel mixture for operation after starting, and 
for restarting a warm engine. 

 Some engine applications use a remotely-mounted choke control rather than the 
engine-mounted choke lever shown here. 

 
 
 
 
 
 
 
 
 
 
 
Recoil Starter Grip 
Pulling the starter grip operates the recoil starter to crank the engine. 
 
 
 
 
 
 
 
 
 STARTER GRIP 

ENGINE SWITCH 

CLOSE OPEN 

CHOKE LEVER 
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MAINTENANCE 
 
REFUELING 
Fuel tank capacities 
196cc,208cc: 3.6L 
420cc,439cc: 6.0L 
With the engine stopped, remove the fuel tank cap and check the fuel level. Refill the 
tank if the fuel level is low. 
 

Gasoline is highly flammable and explosive. You can be burned or seriously 
injured when handling fuel. 

 Stop the engine and keep heat, sparks and flame away. 
 Handle fuel only outdoors. 
 Wipe up spills immediately. 

 
 
 
 
 
 
 
 
 
Refuel in a well-ventilated area before starting the engine. If the engine has been running, 
allow it to cool. Refuel carefully to avoid spilling fuel. Do not fill above the fuel strainer 
shoulder. After refueling, tighten the fuel tank cap securely. 
 
Never refuel the engine inside a building where gasoline fumes may reach flames or 
sparks. Keep gasoline away from pilot lights, barbecues, electric appliances, power tools, 
etc. 
 
Spilled fuel is not only a fire hazard, it causes environmental damage. Wipe up spills 
Immediately 

Fuel can damage paint , be careful not to spill fuel when filling your fuel tank. 
Damage caused by spilling fuel is not covered under warranty. 
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MAINTENANCE 
 

FUEL RECOMMENDATIONS 
Use unleaded gasoline with a pump octane rating of 87 or higher. 
These engines are certified to operate on unleaded gasoline. Unleaded gasoline 
produces fewer engine and spark plug deposits and expends exhaust system life. 
 
Never use stale or contaminated gasoline or an oil/gasoline mixture. Avoid getting dirt or 
water in the fuel tank. 
 
Occasionally you may hear a light “spark knock” or “pinging”(metallic raping noise) while 
operating under heavy loads. This is no cause for concern. 
 

If spark knock or pinging occurs at a steady engine speed, under normal load, 
change brands of gasoline. If spark knock or pinging persists, see an authorized 
servicing dealer. 
 
Running the engine with persistent spark knock or pinging can cause engine damage. 
Running the engine with persistent spark knock or pinging is considered misuse, and the 
Distributor’s Limited Warranty does no cover parts damaged by misuse. 
 
ENGINE OIL LEVEL CHECK 
Check the engine oil level with the engine stopped and in a level position. 
1) Remove the filler cap/dipstick and wipe it clean. 
 
 
 
 
 
 
 
 
2) Insert and remove the dipstick without screwing it into the filler neck, Check the oil 

level shown on the dipstick. 
3) If the oil level is low, fill to the edge of the oil filler hole with the recommended oil. 
4) Screw in the filler cap/dipstick securely. 

FILLER CAP/DIPSTICK 

UPPER LIMIT 

LOWER LIMIT 
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OPERATION 

 
3  Move the throttle lever from the SLOW position, about 1/3 of the way toward the 

FAST position. 
Some engine applications use a remotely-mounted throttle control rather than the 
engine-mounted throttle lever shown here. 
 
 
 
 
 
 
 
 
 
4  Turn the engine switch to the “ON” position 
 
 
 
 
 
 
 
 
5  Operate the starter. 

 
 

 RECOIL STARTER(all engine types): 
Pull the starter grip lightly until you feel resistance, then pull briskly. 
 
 
 
 

 

 

 

ENGINE SWITCH 
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OPERATION 
 

Do not allow the starter grip to snap back against the engine. Return it gently to 
prevent damage to the starter. 
 
 
 
 
 
 
 
 
 
 

 WITH ELECTRIC STARTER: 
Turn the engine switch to the START position and hold it there until the engine starts. 
 

Do not use the electric starter more than 5 seconds otherwise starter motor 
damage may occur. If the engine fails to start, release the switch and wait 10 
seconds before operating the starter again. 
 
When the engine starts, allow the engine switch to return to the “ON” position. 
 
 
 
 
 
 
 
 
6  If the choke lever has been moved to the “CLOSE” position to start the engine, 

gradually move it to the “OPEN” position when the engine warms up. 
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CONTROLS 
 

ALL ENGINE EXCEPT TYPE WITH ELECTRIC STARTER 
 
 
 
 
 
 
 
 
 
Choke Lever 

 The choke lever opens and closes the choke valve in the carburetor. 
 The CLOSE position enriches the fuel mixture for starting a cold engine. 
 The OPFN position provides the correct fuel mixture for operation after starting, and 
for restarting a warm engine. 
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engine-mounted choke lever shown here. 
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STOPPING THE ENGINE 
To stop the engine in an emergency, simply turn the engine switch to the “OFF” position. 
Under normal conditions, use the following procedure: 
 
1) Move the throttle lever to the SLOW position. 
Some engine applications use a remotely-mounted throttle control rather than the 
engine-mounted throttle lever shown here. 
 
 
 
 
 
 
 
 
2 Turn the engine switch to the “OFF” position.  3 Turn the fuel valve lever to the “OFF” position. 

 
 
 
 
 
 
 
SETTING ENGINE SPEED 
Position the throttle lever for the desired engine speed. 
For engine speed recommendations, refer to the instructions provided with the equipmen 
powered by this engine. 
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MAINTENANCE 
 

An incorrect spark plug can cause engine damage. 
1) Disconnect the spark plug and remove any dirt from around the spark plug area. 
2) Remove used spark plug with a spark plug wrench. 
 
 
 
 
 
 
 
 
 
 
3) Inspect the spark plug. Replace it if the electrodes are worn, or if  the insulator is 

cracked or chipped. 
4) Measure used spark plug electrode gap with a suitable gauge. The gap should be 

0.028 -0.031 in (0.70 - 0.80 mm). Correct the gap if necessary by carefully bending 
the side electrode. 

5) Install the spark plug carefully by hand to avoid cross-threading. 
6) After the spark plug seats, lighten with a spark plug wrench to compress the water. If 

reinstalling the used plug, tighten 1/8-1/4 turn after the spark plug seats. If instal- ling 
a new spark plug, tighten 1/2 turn after the spark plug seats. 

 

A loose spark plug can overheat and damage the engine. 
Over tightening the spark plug can damage the threads in the cylinder head. 
7) Attach the spark plug cap. 

 
 
 
 
 
 

SPARK PLUG WRENCH 
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MAINTENANCE 
 
REFUELING 
Fuel tank capacities 
196cc,208cc: 3.6L 
420cc,439cc: 6.0L 
With the engine stopped, remove the fuel tank cap and check the fuel level. Refill the 
tank if the fuel level is low. 
 

Gasoline is highly flammable and explosive. You can be burned or seriously 
injured when handling fuel. 

 Stop the engine and keep heat, sparks and flame away. 
 Handle fuel only outdoors. 
 Wipe up spills immediately. 

 
 
 
 
 
 
 
 
 
Refuel in a well-ventilated area before starting the engine. If the engine has been running, 
allow it to cool. Refuel carefully to avoid spilling fuel. Do not fill above the fuel strainer 
shoulder. After refueling, tighten the fuel tank cap securely. 
 
Never refuel the engine inside a building where gasoline fumes may reach flames or 
sparks. Keep gasoline away from pilot lights, barbecues, electric appliances, power tools, 
etc. 
 
Spilled fuel is not only a fire hazard, it causes environmental damage. Wipe up spills 
Immediately 

Fuel can damage paint , be careful not to spill fuel when filling your fuel tank. 
Damage caused by spilling fuel is not covered under warranty. 
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MAINTENANCE 
 

FUEL RECOMMENDATIONS 
Use unleaded gasoline with a pump octane rating of 87 or higher. 
These engines are certified to operate on unleaded gasoline. Unleaded gasoline 
produces fewer engine and spark plug deposits and expends exhaust system life. 
 
Never use stale or contaminated gasoline or an oil/gasoline mixture. Avoid getting dirt or 
water in the fuel tank. 
 
Occasionally you may hear a light “spark knock” or “pinging”(metallic raping noise) while 
operating under heavy loads. This is no cause for concern. 
 

If spark knock or pinging occurs at a steady engine speed, under normal load, 
change brands of gasoline. If spark knock or pinging persists, see an authorized 
servicing dealer. 
 
Running the engine with persistent spark knock or pinging can cause engine damage. 
Running the engine with persistent spark knock or pinging is considered misuse, and the 
Distributor’s Limited Warranty does no cover parts damaged by misuse. 
 
ENGINE OIL LEVEL CHECK 
Check the engine oil level with the engine stopped and in a level position. 
1) Remove the filler cap/dipstick and wipe it clean. 
 
 
 
 
 
 
 
 
2) Insert and remove the dipstick without screwing it into the filler neck, Check the oil 

level shown on the dipstick. 
3) If the oil level is low, fill to the edge of the oil filler hole with the recommended oil. 
4) Screw in the filler cap/dipstick securely. 

FILLER CAP/DIPSTICK 

UPPER LIMIT 

LOWER LIMIT 
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MAINTENANCE 
 

Running the engine with a low oil level can cause engine damage. 
The Oil Alert system (applicable engine types) will automatically stop the engine before 
the oil level falls below safe limit. So, to avoid the inconvenience of an unexpected 
shutdown, always check the engine oil level before startup. 
 
ENGINE OIL CHANGE 
Drain the used oil while the engine is warm. Warm oil drains quickly and completely. 
1) Place a suitable container below the engine to catch the used oil, and then remove 

the filler cap/dipstick and the drain plug. 
2) Allow the used oil to drain completely, and then reinstall the drain plug, and tighten it 

securely. 
Please dispose of used motor oil in a manner that is compatible with the environment. 
We suggest you take used oil in a sealed container to your local Recycling Center or 
service station for reclamation. Do not throw it in the trash; pour it on the ground; or down 
a drain. 
3) With the engine in a level position, fill to the outer edge of the oil filler hole with the 

recommended oil. 
Engine oil capacities: 
196cc, 208cc: 0.6L 
420cc, 439cc: 1.1L 

 Running the engine with a low oil level can cause engine damage. 
 The Oil Alert System (applicable engine types) will automatically stop the engine 
before the oil level falls below the safe limit. 

 To avoid the inconvenience of an unexpected shutdown, fill to 0¾ upper limit, 
and check the oil level regularly. 

4) Screw in the filler cap/dipstick securely. 
 
 
 
 
 
 
 
 

 

 

FILLER CAP/DIPSTICK 

DRAIN BOLT 

OIL LEVEL 
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Do not allow the starter grip to snap back against the engine. Return it gently to 
prevent damage to the starter. 
 
 
 
 
 
 
 
 
 
 

 WITH ELECTRIC STARTER: 
Turn the engine switch to the START position and hold it there until the engine starts. 
 

Do not use the electric starter more than 5 seconds otherwise starter motor 
damage may occur. If the engine fails to start, release the switch and wait 10 
seconds before operating the starter again. 
 
When the engine starts, allow the engine switch to return to the “ON” position. 
 
 
 
 
 
 
 
 
6  If the choke lever has been moved to the “CLOSE” position to start the engine, 

gradually move it to the “OPEN” position when the engine warms up. 
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CONTROLS 
 

ALL ENGINE EXCEPT TYPE WITH ELECTRIC STARTER 
 
 
 
 
 
 
 
 
 
Choke Lever 

 The choke lever opens and closes the choke valve in the carburetor. 
 The CLOSE position enriches the fuel mixture for starting a cold engine. 
 The OPFN position provides the correct fuel mixture for operation after starting, and 
for restarting a warm engine. 

 Some engine applications use a remotely-mounted choke control rather than the 
engine-mounted choke lever shown here. 

 
 
 
 
 
 
 
 
 
 
 
Recoil Starter Grip 
Pulling the starter grip operates the recoil starter to crank the engine. 
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MAINTENANCE 
 
ENGINE OIL 
Oil is a major factor affecting performance and service life. Use 4-stroke automotive 
detergent oil. 
 
Recommended Oil 
Use 4-stroke motor oil that meets or exceeds the requirements for API service 
classification SJ, SL, or equivalent. Always check the API service label on the oil 
container to be sure it includes the letters SJ, SL, or equivalent. 

SAE Viscosity Grades 

 
AMBIENT TEMPERATURE 

 
SAE 10W-30 is recommended for general use. Other viscosities shown in the chart may 
be used when the average temperature in your area is within the indicated range. 
 
AIR FILTER INSPECTION 
Remove the air cleaner cover and inspect the filter. Clean or replace dirty filter elements. 
Always replace damaged filter elements. If equipped with an oil-bath air cleaner, also 
check the oil level 
 
 
 
 
 
 
 
 
 
AIR CLEANER SERVICE 
A dirty air filter will restrict air flow to the carburetor, reducing engine performance. 

PAPER FILTER ELEMENT 

FOAM FILTER ELEMENT 
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MAINTENANCE 
 
If you operate the engine in very dusty areas, clean the air filter more often than specified 
in the NAINTENANCE SCHEDULE 
 

Operating the engine without an air filter, or with a damaged air filter, will allow dirt 
to enter the engine, causing rapid engine wear. This type of damage is not covered 
by the Distributor’s Limited Warranty. 
 
Dual-Filter-Element Types 
1) Remove the wing nut from the air cleaner cover, and remove the air cleaner cover. 
2) Remove the wing nut from the air 

filter, and remove the filter. 
3) Remove the foam filter from the 

paper filter. 
4) Inspect both air filter elements, 

and replace them if they are 
damaged. Always replace the 
paper air filter element at the 
scheduled interval. 

5) Clean the air filter elements if they 
are to be reused. 

Paper air filter element: Tap the filter element several times on a hard surface toremove 
dirt, or blow compressed air [not exceeding 30 psi (207 KPa) ] through the filter element 
from the inside. Never try to brush off dirt; brushing will force dirt into the fibers. 
Foam air filter elements: Clean in warm soapy water, rinse and allow drying thoroughly. 
Or clean in nonflammable solvent and allow drying. Dip the filter element in clean engine 
oil, slide then squeeze out all excess oil. The engine will smoke when started if too much 
oil is left in the foam. 
6) Wipe dirt from the inside of  the air cleaner base  and cover, using a moist rag. Be 

careful to prevent dirt from entering the air duct that leads to the carburetor. 
7) Place the foam air filter element over paper element, and reinstall the assembled air 

filter. Be sure the gasket is in place beneath the air filter. Tighten the air filter wing nut 
securely. 

8) Install the air cleaner cover, and tighten the cover wing nut securely. 
 
 
 
 

PAPER FILTER ELEMENT 

FOAM FILTER ELEMENT 

AIR CLEANER COVER 

GASKET 
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CONTROLS 

 
STOPPING THE ENGINE 
To stop the engine in an emergency, simply turn the engine switch to the “OFF” position. 
Under normal conditions, use the following procedure: 
 
1) Move the throttle lever to the SLOW position. 
Some engine applications use a remotely-mounted throttle control rather than the 
engine-mounted throttle lever shown here. 
 
 
 
 
 
 
 
 
2 Turn the engine switch to the “OFF” position.  3 Turn the fuel valve lever to the “OFF” position. 

 
 
 
 
 
 
 
SETTING ENGINE SPEED 
Position the throttle lever for the desired engine speed. 
For engine speed recommendations, refer to the instructions provided with the equipmen 
powered by this engine. 
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MAINTENANCE 
 
If you operate the engine in very dusty areas, clean the air filter more often than specified 
in the NAINTENANCE SCHEDULE 
 

Operating the engine without an air filter, or with a damaged air filter, will allow dirt 
to enter the engine, causing rapid engine wear. This type of damage is not covered 
by the Distributor’s Limited Warranty. 
 
Dual-Filter-Element Types 
1) Remove the wing nut from the air cleaner cover, and remove the air cleaner cover. 
2) Remove the wing nut from the air 

filter, and remove the filter. 
3) Remove the foam filter from the 

paper filter. 
4) Inspect both air filter elements, 

and replace them if they are 
damaged. Always replace the 
paper air filter element at the 
scheduled interval. 

5) Clean the air filter elements if they 
are to be reused. 

Paper air filter element: Tap the filter element several times on a hard surface toremove 
dirt, or blow compressed air [not exceeding 30 psi (207 KPa) ] through the filter element 
from the inside. Never try to brush off dirt; brushing will force dirt into the fibers. 
Foam air filter elements: Clean in warm soapy water, rinse and allow drying thoroughly. 
Or clean in nonflammable solvent and allow drying. Dip the filter element in clean engine 
oil, slide then squeeze out all excess oil. The engine will smoke when started if too much 
oil is left in the foam. 
6) Wipe dirt from the inside of  the air cleaner base  and cover, using a moist rag. Be 

careful to prevent dirt from entering the air duct that leads to the carburetor. 
7) Place the foam air filter element over paper element, and reinstall the assembled air 

filter. Be sure the gasket is in place beneath the air filter. Tighten the air filter wing nut 
securely. 

8) Install the air cleaner cover, and tighten the cover wing nut securely. 
 
 
 
 

PAPER FILTER ELEMENT 

FOAM FILTER ELEMENT 

AIR CLEANER COVER 

GASKET 
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MAINTENANCE 

 
SEDIMENT CUP CLEANING 
1) Move the fuel valve to the OFF position, and then remove the fuel sediment cup and 

O-ring. 
Gasoline is highly flammable and explosive. 

You can be burned or seriously injured when handling fuel. 

 Keep heat, sparks and flame away. 
 Handle fuel only outdoors. 
 Wipe up spills immediately. 

2) Wash the sediment cup and O-ring in nonflammable solvent and dry them thoroughly. 
3) Place the O-ring in the fuel valve and install the sediment cup. Tighten the sediment 

cup securely. 
4) Move the fuel valve to the ON position and for leaks replace the O-ring if there is 
     any leakage. 
 
 
 
 
 
 
 
 
 
 
SPARK PLUG SERVICE 
Cross References 

 Champing plug cross reference is: RN9YC(some tables show RN9YCC) 
 NGK plug cross reference:BPR6ES 
 BOSCH plug cross referenceis:WR6DC 

 
 
 
 
 
 

O-RING 

SEDIMENT CAP 
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MAINTENANCE 
 

An incorrect spark plug can cause engine damage. 
1) Disconnect the spark plug and remove any dirt from around the spark plug area. 
2) Remove used spark plug with a spark plug wrench. 
 
 
 
 
 
 
 
 
 
 
3) Inspect the spark plug. Replace it if the electrodes are worn, or if  the insulator is 

cracked or chipped. 
4) Measure used spark plug electrode gap with a suitable gauge. The gap should be 

0.028 -0.031 in (0.70 - 0.80 mm). Correct the gap if necessary by carefully bending 
the side electrode. 

5) Install the spark plug carefully by hand to avoid cross-threading. 
6) After the spark plug seats, lighten with a spark plug wrench to compress the water. If 

reinstalling the used plug, tighten 1/8-1/4 turn after the spark plug seats. If instal- ling 
a new spark plug, tighten 1/2 turn after the spark plug seats. 

 

A loose spark plug can overheat and damage the engine. 
Over tightening the spark plug can damage the threads in the cylinder head. 
7) Attach the spark plug cap. 

 
 
 
 
 
 

SPARK PLUG WRENCH 
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MAINTENANCE 

 
IDLE SPEED ADJUSTMENT 
1) Start the engine outdoors and allow it to warm up to operating temperature. 
2) Move the throttle lever to its slowest position. 
3) Turn the throttle stop screw to obtain the standard idle speed. Standard idle speed: 

2000 ± 200 rpm. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

THROTTLE STOP SCREW 
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MAINTENANCE 

 
SPARK ARRESTER SERVICE (optional equipment) 
Your engine is not factory-equipped with a spark arrester. In some areas, it is illegal to 
operate an engine without a spark arrester. Check local laws and regulations, A spark 
arrester is available from authorized servicing dealers. 
The spark arrester should be serviced every 100 hours to keep engine fuctioning as 
designed. 
If the engine has been running, the muffler will be very hot. Allow the muffler to cool 
before servicing the spark arrester. 
1) Remove the three 4mm screw from the exhaust deflector, and remove the deflector. 
2) Remove the four 5mm screws form the muffler protector and remove the muffler 

protector. 
3) Remove the 4mm screw from spark arrester, and remove the spark arrester from the 

muffler. 
 
 
 
 
 
 
 
 
 
 
 
 
 
4) Use a brush to remove carbon deposits from the spark arrester screen. Be careful to

avoid damaging the screen. 
The spark arrester must be free of breaks and holes. Replace the spark arrester if it is 
damaged. 
5) Install the spark arrester, muffler protector and exhaust deflector in the reverse order 

of disassembly. 
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 STORAGE/TRANSPORTING 

 
ADDING A FUEL STABILIZER TO EXTEND FUEL STORAGE LIFE 
When adding a fuel stabilizer, fill the fuel tank with fresh gasoline. If only partially filled, 
air in the tank will promote fuel deterioration during storage. If you keep a container of 
gasoline for refueling, be that it contains only fresh gasoline. 
1) Add fuel stabilizer following the manufacturer's instructions. 
2) After adding a fuel stabilizer, run the engine outdoors for 10 minutes to be sure that 

treated gasoline has replaced the untreated gasoline. 
3) Stop the engine and move the fuel valve to the OFF position. 

 
DRAINING THE FUEL TANK AND CARBURETOR 
1) Place approved gasoline container below the carburetor, and use a funnel to avoid 

spilling fuel. 
2) Remove the carburetor drain bolt and sediment cup and then move the fuel valve 

lever to the ON position. 
 

 

 

 

 

 

 

 

 

 

 

3) After all the fuel has drain into the container, reinstall the drain bolt and sediment cup. 
Tighten them securely. 

 
Storage Precautions 
1) Change the engine oil.  
2) Remove the plugs. 

 
 
 

O-RING 

SEDIMENT 

CUP 

FUEL VALVE LEVER 

WASHER 

DRAIN BOLT 





- 16 - 

MAINTENANCE 
 
If you operate the engine in very dusty areas, clean the air filter more often than specified 
in the NAINTENANCE SCHEDULE 
 

Operating the engine without an air filter, or with a damaged air filter, will allow dirt 
to enter the engine, causing rapid engine wear. This type of damage is not covered 
by the Distributor’s Limited Warranty. 
 
Dual-Filter-Element Types 
1) Remove the wing nut from the air cleaner cover, and remove the air cleaner cover. 
2) Remove the wing nut from the air 

filter, and remove the filter. 
3) Remove the foam filter from the 

paper filter. 
4) Inspect both air filter elements, 

and replace them if they are 
damaged. Always replace the 
paper air filter element at the 
scheduled interval. 

5) Clean the air filter elements if they 
are to be reused. 

Paper air filter element: Tap the filter element several times on a hard surface toremove 
dirt, or blow compressed air [not exceeding 30 psi (207 KPa) ] through the filter element 
from the inside. Never try to brush off dirt; brushing will force dirt into the fibers. 
Foam air filter elements: Clean in warm soapy water, rinse and allow drying thoroughly. 
Or clean in nonflammable solvent and allow drying. Dip the filter element in clean engine 
oil, slide then squeeze out all excess oil. The engine will smoke when started if too much 
oil is left in the foam. 
6) Wipe dirt from the inside of  the air cleaner base  and cover, using a moist rag. Be 

careful to prevent dirt from entering the air duct that leads to the carburetor. 
7) Place the foam air filter element over paper element, and reinstall the assembled air 

filter. Be sure the gasket is in place beneath the air filter. Tighten the air filter wing nut 
securely. 

8) Install the air cleaner cover, and tighten the cover wing nut securely. 
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WIRING DIAGRAMS 
 
Engine Type with CU Alert and Without Electric Starting 

 

 

 

 

 

 

 

 

Wiring diagrams may vary according to the types. 

BI BLACK 

Y YELLOW 

G GREEN 
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 TECHNICAL & CONSUMER INFORMATION 

 
9. TECHNICAL & CONSUMER INFORMATION 
 
TECHNICAL INFORMATION 
Serial Number Location 
 
 
 
 
 
 
 
 
Record the engine serial number in the space below. You will need this serial number 
when ordering parts, and making technical warranty inquires. 
Engine serial number:   
Battery Connections for Electric Starter 
Use a 12-volt battery with an ampere-hour rating of at least 18 Ah. 
Be careful not to connect battery in reverse polarity, as this will short circuit the battery 
charging system. Always connect the positive (+) battery cable to the battery terminal 
before connecting the negative (-) battery cable, so your tools cannot cause a short 
circuit if they touch a grounded part while tightening the positive (+) battery cable end. 
 

A battery can explode if you do not follow the correct procedure, seriously injuring 
anyone nearby.  
 

Keep all sparks, open flames, and smoking materials away from the battery. 
1) Connect the battery positive (+)cable to the starter solenoid terminal as shown. 
2) Connect the battery negative (-) cable to an engine mounting bolt, frame bolt, or other 

good engine ground connection. 
3) Connect the battery positive (+) cable to the battery positive (+) terminal as shown. 
4) Connect the battery negative (-) cable to the battery negative (-) terminal as shown. 
5) Coat the terminals and cable ends with grease. 
 

ENGINE TYPE  

SERIAL NMBER 
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Engine Type with CU Alert and Without Electric Starting 

 

 

 

 

 

 

 

 

Wiring diagrams may vary according to the types. 
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MAINTENANCE 

 
IDLE SPEED ADJUSTMENT 
1) Start the engine outdoors and allow it to warm up to operating temperature. 
2) Move the throttle lever to its slowest position. 
3) Turn the throttle stop screw to obtain the standard idle speed. Standard idle speed: 

2000 ± 200 rpm. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

THROTTLE STOP SCREW 
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 TECHNICAL & CONSUMER INFORMATION 

 
Remote Control Linkage 
 
 
 
 
 
 
 
 
 
The throttle and choke control levers are provided with holes for optional cable 
attachment. 
The flexible installation show installation examples for a solid wire cable and for a fIexible 
braided wire cable. If using a flexible, braided wire cable, add a return spring as shown. 
It is necessary to loosen the throttle lever friction nut when operating the throttle with a 
remotely-mounted control. 
 

 REMOTE CHOKE LINKAGE 
 
 
 
 

 
 
 
 
 
 

 196cc 208cc TYPE WITH ELECTRIC STARTER 
REMOTE THROTTLE LINKAGE 
 
 
 
 
 

 

 

 

 

 

 

 

WIRE HOLDER 

CHOKE LEVER 
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mounting 

Solid wire core 
mounting 

5mm 
CIRCLIP 

WIRE 
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12.WIRING DIAGRAMS 
 

ENGINE SWITCH 

 

 

 

 

 

 

Wiring diagrams may vary according to the types. 

 The RECTIFIER is in the CONTROL BOX of 196cc,208cc types. 

 The RECTIFIER is out the CONTROL BOX of 420cc,439cc types. 

 IG E ST BAT 

OFF     

ON     

START     
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GASOLINE ENGINE 
OWNER’S MANUAL 
 

 
 

 
 

196cc ·208cc·420cc·439cc 
 

 

 

                 Read the instructions before using the machine 

Keep this owner's manual handy, so you can refer to it at any time. 
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5. OPERATION 
 
SAFE OPERATING PRECAUTIONS 
Before operating the engine for the first time, please review the IMPORTANT SAFETY 
INFORMATION and the chapter titled BEFORE OPERATION. 
 

Carbon monoxide gas is toxic. Breathing it can cause unconsciousness and even 
kill you. 
 

Avoid any areas or actions that expose you to carbon monoxide. 
Review the instructions provided with the equipment powered by this engine for 
any safety precautions that should be observed in conjunction with engine startup, 
shutdown, or operation. 
 
STARTING THE ENGINE 
1  Move the fuel valve Iever to the “ON” position. 
 
 
 
 
 
 
 
2  To start a cold engine, move the choke lever to the “CLOSE” position. To restart a 

warm engine, leave the choke lever in the “OPEN” position. 
Some engine applications use a remotely-mounted choke control rather than the engine- 
mounted choice lever shown here. 
 
 
 
 
 
 
 

CLOSE OPEN 

CHOKE LEVER 

OFF 
ON 

FUEL VALVE LEVER 
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OPERATION 
 

Do not allow the starter grip to snap back against the engine. Return it gently to 
prevent damage to the starter. 
 
 
 
 
 
 
 
 
 
 

 WITH ELECTRIC STARTER: 
Turn the engine switch to the START position and hold it there until the engine starts. 
 

Do not use the electric starter more than 5 seconds otherwise starter motor 
damage may occur. If the engine fails to start, release the switch and wait 10 
seconds before operating the starter again. 
 
When the engine starts, allow the engine switch to return to the “ON” position. 
 
 
 
 
 
 
 
 
6  If the choke lever has been moved to the “CLOSE” position to start the engine, 

gradually move it to the “OPEN” position when the engine warms up. 
 
 
 
 
 
 

 

ENGINE SWITCH 

(TYPE WITH ELECTTRIC STARTER) 

CLOSE OPEN 

CHOKE LEVER 
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CONTROLS 

 
STOPPING THE ENGINE 
To stop the engine in an emergency, simply turn the engine switch to the “OFF” position. 
Under normal conditions, use the following procedure: 
 
1) Move the throttle lever to the SLOW position. 
Some engine applications use a remotely-mounted throttle control rather than the 
engine-mounted throttle lever shown here. 
 
 
 
 
 
 
 
 
2 Turn the engine switch to the “OFF” position.  3 Turn the fuel valve lever to the “OFF” position. 

 
 
 
 
 
 
 
SETTING ENGINE SPEED 
Position the throttle lever for the desired engine speed. 
For engine speed recommendations, refer to the instructions provided with the equipmen 
powered by this engine. 
 
 
 
 
 
 

THROTTLE  LEVEL 

SLOW 

ENGINE SWITCH FUEL VALVE LEVER 

OFF 
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FAST SLOW 
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2. COMPONENTS & CONTROL LOCATIONS 
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 CONTROLS 
 
3. CONTROLS 
 
Fuel Valve Lever 
The fuel valve opens and closes the passage between the fuel tank and the carburetor. 
the fuel valve lever must be in the ON position for the engine to run. 
 
When the engine is not in using, leave the fuel valve lever in the OFF position to prevent 
carburetor flooding and to reduce the possibility of fuel leakage. 
 
 
 
 
 
 
 
 
 
 
 
 
Throttle Lever 
The throttle lever controls engine THROTTLE LEVER speed. 
Moving the throttle lever in the directions shown makes the engine run faster or slower. 
 
 
 
 
 
 
 
 
 
 
 
Engine Switch 
The engine switch enables and disable the ignition system. 
The engine switch must be in the ON position for the engine to run. 
Turning the engine switch to the OFF position stops the engine. 
 

FUEL VALVE LEVER 
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ON 
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FAST SLOW 
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CONTROLS 
 

ALL ENGINE EXCEPT TYPE WITH ELECTRIC STARTER 
 
 
 
 
 
 
 
 
 
Choke Lever 

 The choke lever opens and closes the choke valve in the carburetor. 
 The CLOSE position enriches the fuel mixture for starting a cold engine. 
 The OPFN position provides the correct fuel mixture for operation after starting, and 
for restarting a warm engine. 

 Some engine applications use a remotely-mounted choke control rather than the 
engine-mounted choke lever shown here. 

 
 
 
 
 
 
 
 
 
 
 
Recoil Starter Grip 
Pulling the starter grip operates the recoil starter to crank the engine. 
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MAINTENANCE 
 
REFUELING 
Fuel tank capacities 
196cc,208cc: 3.6L 
420cc,439cc: 6.0L 
With the engine stopped, remove the fuel tank cap and check the fuel level. Refill the 
tank if the fuel level is low. 
 

Gasoline is highly flammable and explosive. You can be burned or seriously 
injured when handling fuel. 

 Stop the engine and keep heat, sparks and flame away. 
 Handle fuel only outdoors. 
 Wipe up spills immediately. 

 
 
 
 
 
 
 
 
 
Refuel in a well-ventilated area before starting the engine. If the engine has been running, 
allow it to cool. Refuel carefully to avoid spilling fuel. Do not fill above the fuel strainer 
shoulder. After refueling, tighten the fuel tank cap securely. 
 
Never refuel the engine inside a building where gasoline fumes may reach flames or 
sparks. Keep gasoline away from pilot lights, barbecues, electric appliances, power tools, 
etc. 
 
Spilled fuel is not only a fire hazard, it causes environmental damage. Wipe up spills 
Immediately 

Fuel can damage paint , be careful not to spill fuel when filling your fuel tank. 
Damage caused by spilling fuel is not covered under warranty. 
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MAINTENANCE 
 

FUEL RECOMMENDATIONS 
Use unleaded gasoline with a pump octane rating of 87 or higher. 
These engines are certified to operate on unleaded gasoline. Unleaded gasoline 
produces fewer engine and spark plug deposits and expends exhaust system life. 
 
Never use stale or contaminated gasoline or an oil/gasoline mixture. Avoid getting dirt or 
water in the fuel tank. 
 
Occasionally you may hear a light “spark knock” or “pinging”(metallic raping noise) while 
operating under heavy loads. This is no cause for concern. 
 

If spark knock or pinging occurs at a steady engine speed, under normal load, 
change brands of gasoline. If spark knock or pinging persists, see an authorized 
servicing dealer. 
 
Running the engine with persistent spark knock or pinging can cause engine damage. 
Running the engine with persistent spark knock or pinging is considered misuse, and the 
Distributor’s Limited Warranty does no cover parts damaged by misuse. 
 
ENGINE OIL LEVEL CHECK 
Check the engine oil level with the engine stopped and in a level position. 
1) Remove the filler cap/dipstick and wipe it clean. 
 
 
 
 
 
 
 
 
2) Insert and remove the dipstick without screwing it into the filler neck, Check the oil 

level shown on the dipstick. 
3) If the oil level is low, fill to the edge of the oil filler hole with the recommended oil. 
4) Screw in the filler cap/dipstick securely. 

FILLER CAP/DIPSTICK 

UPPER LIMIT 

LOWER LIMIT 
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5. OPERATION 
 
SAFE OPERATING PRECAUTIONS 
Before operating the engine for the first time, please review the IMPORTANT SAFETY 
INFORMATION and the chapter titled BEFORE OPERATION. 
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Some engine applications use a remotely-mounted choke control rather than the engine- 
mounted choice lever shown here. 
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any safety precautions that should be observed in conjunction with engine startup, 
shutdown, or operation. 
 
STARTING THE ENGINE 
1  Move the fuel valve Iever to the “ON” position. 
 
 
 
 
 
 
 
2  To start a cold engine, move the choke lever to the “CLOSE” position. To restart a 

warm engine, leave the choke lever in the “OPEN” position. 
Some engine applications use a remotely-mounted choke control rather than the engine- 
mounted choice lever shown here. 
 
 
 
 
 
 
 

CLOSE OPEN 

CHOKE LEVER 

OFF 
ON 

FUEL VALVE LEVER 
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3  Move the throttle lever from the SLOW position, about 1/3 of the way toward the 

FAST position. 
Some engine applications use a remotely-mounted throttle control rather than the 
engine-mounted throttle lever shown here. 
 
 
 
 
 
 
 
 
 
4  Turn the engine switch to the “ON” position 
 
 
 
 
 
 
 
 
5  Operate the starter. 

 
 

 RECOIL STARTER(all engine types): 
Pull the starter grip lightly until you feel resistance, then pull briskly. 
 
 
 
 

 

 

 

ENGINE SWITCH 
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OPERATION 
 

Do not allow the starter grip to snap back against the engine. Return it gently to 
prevent damage to the starter. 
 
 
 
 
 
 
 
 
 
 

 WITH ELECTRIC STARTER: 
Turn the engine switch to the START position and hold it there until the engine starts. 
 

Do not use the electric starter more than 5 seconds otherwise starter motor 
damage may occur. If the engine fails to start, release the switch and wait 10 
seconds before operating the starter again. 
 
When the engine starts, allow the engine switch to return to the “ON” position. 
 
 
 
 
 
 
 
 
6  If the choke lever has been moved to the “CLOSE” position to start the engine, 

gradually move it to the “OPEN” position when the engine warms up. 
 
 
 
 
 
 

 

ENGINE SWITCH 

(TYPE WITH ELECTTRIC STARTER) 

CLOSE OPEN 

CHOKE LEVER 
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CONTROLS 
 

ALL ENGINE EXCEPT TYPE WITH ELECTRIC STARTER 
 
 
 
 
 
 
 
 
 
Choke Lever 

 The choke lever opens and closes the choke valve in the carburetor. 
 The CLOSE position enriches the fuel mixture for starting a cold engine. 
 The OPFN position provides the correct fuel mixture for operation after starting, and 
for restarting a warm engine. 

 Some engine applications use a remotely-mounted choke control rather than the 
engine-mounted choke lever shown here. 

 
 
 
 
 
 
 
 
 
 
 
Recoil Starter Grip 
Pulling the starter grip operates the recoil starter to crank the engine. 
 
 
 
 
 
 
 
 
 STARTER GRIP 
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STARTING THE ENGINE 
1  Move the fuel valve Iever to the “ON” position. 
 
 
 
 
 
 
 
2  To start a cold engine, move the choke lever to the “CLOSE” position. To restart a 

warm engine, leave the choke lever in the “OPEN” position. 
Some engine applications use a remotely-mounted choke control rather than the engine- 
mounted choice lever shown here. 
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OPERATION 
 

Do not allow the starter grip to snap back against the engine. Return it gently to 
prevent damage to the starter. 
 
 
 
 
 
 
 
 
 
 

 WITH ELECTRIC STARTER: 
Turn the engine switch to the START position and hold it there until the engine starts. 
 

Do not use the electric starter more than 5 seconds otherwise starter motor 
damage may occur. If the engine fails to start, release the switch and wait 10 
seconds before operating the starter again. 
 
When the engine starts, allow the engine switch to return to the “ON” position. 
 
 
 
 
 
 
 
 
6  If the choke lever has been moved to the “CLOSE” position to start the engine, 

gradually move it to the “OPEN” position when the engine warms up. 
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STOPPING THE ENGINE 
To stop the engine in an emergency, simply turn the engine switch to the “OFF” position. 
Under normal conditions, use the following procedure: 
 
1) Move the throttle lever to the SLOW position. 
Some engine applications use a remotely-mounted throttle control rather than the 
engine-mounted throttle lever shown here. 
 
 
 
 
 
 
 
 
2 Turn the engine switch to the “OFF” position.  3 Turn the fuel valve lever to the “OFF” position. 

 
 
 
 
 
 
 
SETTING ENGINE SPEED 
Position the throttle lever for the desired engine speed. 
For engine speed recommendations, refer to the instructions provided with the equipmen 
powered by this engine. 
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STOPPING THE ENGINE 
To stop the engine in an emergency, simply turn the engine switch to the “OFF” position. 
Under normal conditions, use the following procedure: 
 
1) Move the throttle lever to the SLOW position. 
Some engine applications use a remotely-mounted throttle control rather than the 
engine-mounted throttle lever shown here. 
 
 
 
 
 
 
 
 
2 Turn the engine switch to the “OFF” position.  3 Turn the fuel valve lever to the “OFF” position. 
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Position the throttle lever for the desired engine speed. 
For engine speed recommendations, refer to the instructions provided with the equipmen 
powered by this engine. 
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MAINTENANCE 
 

An incorrect spark plug can cause engine damage. 
1) Disconnect the spark plug and remove any dirt from around the spark plug area. 
2) Remove used spark plug with a spark plug wrench. 
 
 
 
 
 
 
 
 
 
 
3) Inspect the spark plug. Replace it if the electrodes are worn, or if  the insulator is 

cracked or chipped. 
4) Measure used spark plug electrode gap with a suitable gauge. The gap should be 

0.028 -0.031 in (0.70 - 0.80 mm). Correct the gap if necessary by carefully bending 
the side electrode. 

5) Install the spark plug carefully by hand to avoid cross-threading. 
6) After the spark plug seats, lighten with a spark plug wrench to compress the water. If 

reinstalling the used plug, tighten 1/8-1/4 turn after the spark plug seats. If instal- ling 
a new spark plug, tighten 1/2 turn after the spark plug seats. 

 

A loose spark plug can overheat and damage the engine. 
Over tightening the spark plug can damage the threads in the cylinder head. 
7) Attach the spark plug cap. 

 
 
 
 
 
 

SPARK PLUG WRENCH 
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MAINTENANCE 
 
REFUELING 
Fuel tank capacities 
196cc,208cc: 3.6L 
420cc,439cc: 6.0L 
With the engine stopped, remove the fuel tank cap and check the fuel level. Refill the 
tank if the fuel level is low. 
 

Gasoline is highly flammable and explosive. You can be burned or seriously 
injured when handling fuel. 

 Stop the engine and keep heat, sparks and flame away. 
 Handle fuel only outdoors. 
 Wipe up spills immediately. 

 
 
 
 
 
 
 
 
 
Refuel in a well-ventilated area before starting the engine. If the engine has been running, 
allow it to cool. Refuel carefully to avoid spilling fuel. Do not fill above the fuel strainer 
shoulder. After refueling, tighten the fuel tank cap securely. 
 
Never refuel the engine inside a building where gasoline fumes may reach flames or 
sparks. Keep gasoline away from pilot lights, barbecues, electric appliances, power tools, 
etc. 
 
Spilled fuel is not only a fire hazard, it causes environmental damage. Wipe up spills 
Immediately 

Fuel can damage paint , be careful not to spill fuel when filling your fuel tank. 
Damage caused by spilling fuel is not covered under warranty. 
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MAINTENANCE 
 

FUEL RECOMMENDATIONS 
Use unleaded gasoline with a pump octane rating of 87 or higher. 
These engines are certified to operate on unleaded gasoline. Unleaded gasoline 
produces fewer engine and spark plug deposits and expends exhaust system life. 
 
Never use stale or contaminated gasoline or an oil/gasoline mixture. Avoid getting dirt or 
water in the fuel tank. 
 
Occasionally you may hear a light “spark knock” or “pinging”(metallic raping noise) while 
operating under heavy loads. This is no cause for concern. 
 

If spark knock or pinging occurs at a steady engine speed, under normal load, 
change brands of gasoline. If spark knock or pinging persists, see an authorized 
servicing dealer. 
 
Running the engine with persistent spark knock or pinging can cause engine damage. 
Running the engine with persistent spark knock or pinging is considered misuse, and the 
Distributor’s Limited Warranty does no cover parts damaged by misuse. 
 
ENGINE OIL LEVEL CHECK 
Check the engine oil level with the engine stopped and in a level position. 
1) Remove the filler cap/dipstick and wipe it clean. 
 
 
 
 
 
 
 
 
2) Insert and remove the dipstick without screwing it into the filler neck, Check the oil 

level shown on the dipstick. 
3) If the oil level is low, fill to the edge of the oil filler hole with the recommended oil. 
4) Screw in the filler cap/dipstick securely. 

FILLER CAP/DIPSTICK 

UPPER LIMIT 

LOWER LIMIT 
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MAINTENANCE 
 

Running the engine with a low oil level can cause engine damage. 
The Oil Alert system (applicable engine types) will automatically stop the engine before 
the oil level falls below safe limit. So, to avoid the inconvenience of an unexpected 
shutdown, always check the engine oil level before startup. 
 
ENGINE OIL CHANGE 
Drain the used oil while the engine is warm. Warm oil drains quickly and completely. 
1) Place a suitable container below the engine to catch the used oil, and then remove 

the filler cap/dipstick and the drain plug. 
2) Allow the used oil to drain completely, and then reinstall the drain plug, and tighten it 

securely. 
Please dispose of used motor oil in a manner that is compatible with the environment. 
We suggest you take used oil in a sealed container to your local Recycling Center or 
service station for reclamation. Do not throw it in the trash; pour it on the ground; or down 
a drain. 
3) With the engine in a level position, fill to the outer edge of the oil filler hole with the 

recommended oil. 
Engine oil capacities: 
196cc, 208cc: 0.6L 
420cc, 439cc: 1.1L 

 Running the engine with a low oil level can cause engine damage. 
 The Oil Alert System (applicable engine types) will automatically stop the engine 
before the oil level falls below the safe limit. 

 To avoid the inconvenience of an unexpected shutdown, fill to 0¾ upper limit, 
and check the oil level regularly. 

4) Screw in the filler cap/dipstick securely. 
 
 
 
 
 
 
 
 

 

 

FILLER CAP/DIPSTICK 

DRAIN BOLT 

OIL LEVEL 
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OPERATION 
 

Do not allow the starter grip to snap back against the engine. Return it gently to 
prevent damage to the starter. 
 
 
 
 
 
 
 
 
 
 

 WITH ELECTRIC STARTER: 
Turn the engine switch to the START position and hold it there until the engine starts. 
 

Do not use the electric starter more than 5 seconds otherwise starter motor 
damage may occur. If the engine fails to start, release the switch and wait 10 
seconds before operating the starter again. 
 
When the engine starts, allow the engine switch to return to the “ON” position. 
 
 
 
 
 
 
 
 
6  If the choke lever has been moved to the “CLOSE” position to start the engine, 

gradually move it to the “OPEN” position when the engine warms up. 
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CONTROLS 
 

ALL ENGINE EXCEPT TYPE WITH ELECTRIC STARTER 
 
 
 
 
 
 
 
 
 
Choke Lever 

 The choke lever opens and closes the choke valve in the carburetor. 
 The CLOSE position enriches the fuel mixture for starting a cold engine. 
 The OPFN position provides the correct fuel mixture for operation after starting, and 
for restarting a warm engine. 

 Some engine applications use a remotely-mounted choke control rather than the 
engine-mounted choke lever shown here. 

 
 
 
 
 
 
 
 
 
 
 
Recoil Starter Grip 
Pulling the starter grip operates the recoil starter to crank the engine. 
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MAINTENANCE 
 
ENGINE OIL 
Oil is a major factor affecting performance and service life. Use 4-stroke automotive 
detergent oil. 
 
Recommended Oil 
Use 4-stroke motor oil that meets or exceeds the requirements for API service 
classification SJ, SL, or equivalent. Always check the API service label on the oil 
container to be sure it includes the letters SJ, SL, or equivalent. 

SAE Viscosity Grades 

 
AMBIENT TEMPERATURE 

 
SAE 10W-30 is recommended for general use. Other viscosities shown in the chart may 
be used when the average temperature in your area is within the indicated range. 
 
AIR FILTER INSPECTION 
Remove the air cleaner cover and inspect the filter. Clean or replace dirty filter elements. 
Always replace damaged filter elements. If equipped with an oil-bath air cleaner, also 
check the oil level 
 
 
 
 
 
 
 
 
 
AIR CLEANER SERVICE 
A dirty air filter will restrict air flow to the carburetor, reducing engine performance. 

PAPER FILTER ELEMENT 

FOAM FILTER ELEMENT 
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MAINTENANCE 
 
If you operate the engine in very dusty areas, clean the air filter more often than specified 
in the NAINTENANCE SCHEDULE 
 

Operating the engine without an air filter, or with a damaged air filter, will allow dirt 
to enter the engine, causing rapid engine wear. This type of damage is not covered 
by the Distributor’s Limited Warranty. 
 
Dual-Filter-Element Types 
1) Remove the wing nut from the air cleaner cover, and remove the air cleaner cover. 
2) Remove the wing nut from the air 

filter, and remove the filter. 
3) Remove the foam filter from the 

paper filter. 
4) Inspect both air filter elements, 

and replace them if they are 
damaged. Always replace the 
paper air filter element at the 
scheduled interval. 

5) Clean the air filter elements if they 
are to be reused. 

Paper air filter element: Tap the filter element several times on a hard surface toremove 
dirt, or blow compressed air [not exceeding 30 psi (207 KPa) ] through the filter element 
from the inside. Never try to brush off dirt; brushing will force dirt into the fibers. 
Foam air filter elements: Clean in warm soapy water, rinse and allow drying thoroughly. 
Or clean in nonflammable solvent and allow drying. Dip the filter element in clean engine 
oil, slide then squeeze out all excess oil. The engine will smoke when started if too much 
oil is left in the foam. 
6) Wipe dirt from the inside of  the air cleaner base  and cover, using a moist rag. Be 

careful to prevent dirt from entering the air duct that leads to the carburetor. 
7) Place the foam air filter element over paper element, and reinstall the assembled air 

filter. Be sure the gasket is in place beneath the air filter. Tighten the air filter wing nut 
securely. 

8) Install the air cleaner cover, and tighten the cover wing nut securely. 
 
 
 
 

PAPER FILTER ELEMENT 
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CONTROLS 

 
STOPPING THE ENGINE 
To stop the engine in an emergency, simply turn the engine switch to the “OFF” position. 
Under normal conditions, use the following procedure: 
 
1) Move the throttle lever to the SLOW position. 
Some engine applications use a remotely-mounted throttle control rather than the 
engine-mounted throttle lever shown here. 
 
 
 
 
 
 
 
 
2 Turn the engine switch to the “OFF” position.  3 Turn the fuel valve lever to the “OFF” position. 

 
 
 
 
 
 
 
SETTING ENGINE SPEED 
Position the throttle lever for the desired engine speed. 
For engine speed recommendations, refer to the instructions provided with the equipmen 
powered by this engine. 
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If you operate the engine in very dusty areas, clean the air filter more often than specified 
in the NAINTENANCE SCHEDULE 
 

Operating the engine without an air filter, or with a damaged air filter, will allow dirt 
to enter the engine, causing rapid engine wear. This type of damage is not covered 
by the Distributor’s Limited Warranty. 
 
Dual-Filter-Element Types 
1) Remove the wing nut from the air cleaner cover, and remove the air cleaner cover. 
2) Remove the wing nut from the air 

filter, and remove the filter. 
3) Remove the foam filter from the 

paper filter. 
4) Inspect both air filter elements, 

and replace them if they are 
damaged. Always replace the 
paper air filter element at the 
scheduled interval. 

5) Clean the air filter elements if they 
are to be reused. 

Paper air filter element: Tap the filter element several times on a hard surface toremove 
dirt, or blow compressed air [not exceeding 30 psi (207 KPa) ] through the filter element 
from the inside. Never try to brush off dirt; brushing will force dirt into the fibers. 
Foam air filter elements: Clean in warm soapy water, rinse and allow drying thoroughly. 
Or clean in nonflammable solvent and allow drying. Dip the filter element in clean engine 
oil, slide then squeeze out all excess oil. The engine will smoke when started if too much 
oil is left in the foam. 
6) Wipe dirt from the inside of  the air cleaner base  and cover, using a moist rag. Be 

careful to prevent dirt from entering the air duct that leads to the carburetor. 
7) Place the foam air filter element over paper element, and reinstall the assembled air 

filter. Be sure the gasket is in place beneath the air filter. Tighten the air filter wing nut 
securely. 

8) Install the air cleaner cover, and tighten the cover wing nut securely. 
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MAINTENANCE 

 
SEDIMENT CUP CLEANING 
1) Move the fuel valve to the OFF position, and then remove the fuel sediment cup and 

O-ring. 
Gasoline is highly flammable and explosive. 

You can be burned or seriously injured when handling fuel. 

 Keep heat, sparks and flame away. 
 Handle fuel only outdoors. 
 Wipe up spills immediately. 

2) Wash the sediment cup and O-ring in nonflammable solvent and dry them thoroughly. 
3) Place the O-ring in the fuel valve and install the sediment cup. Tighten the sediment 

cup securely. 
4) Move the fuel valve to the ON position and for leaks replace the O-ring if there is 
     any leakage. 
 
 
 
 
 
 
 
 
 
 
SPARK PLUG SERVICE 
Cross References 

 Champing plug cross reference is: RN9YC(some tables show RN9YCC) 
 NGK plug cross reference:BPR6ES 
 BOSCH plug cross referenceis:WR6DC 

 
 
 
 
 
 

O-RING 

SEDIMENT CAP 
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MAINTENANCE 
 

An incorrect spark plug can cause engine damage. 
1) Disconnect the spark plug and remove any dirt from around the spark plug area. 
2) Remove used spark plug with a spark plug wrench. 
 
 
 
 
 
 
 
 
 
 
3) Inspect the spark plug. Replace it if the electrodes are worn, or if  the insulator is 

cracked or chipped. 
4) Measure used spark plug electrode gap with a suitable gauge. The gap should be 

0.028 -0.031 in (0.70 - 0.80 mm). Correct the gap if necessary by carefully bending 
the side electrode. 

5) Install the spark plug carefully by hand to avoid cross-threading. 
6) After the spark plug seats, lighten with a spark plug wrench to compress the water. If 

reinstalling the used plug, tighten 1/8-1/4 turn after the spark plug seats. If instal- ling 
a new spark plug, tighten 1/2 turn after the spark plug seats. 

 

A loose spark plug can overheat and damage the engine. 
Over tightening the spark plug can damage the threads in the cylinder head. 
7) Attach the spark plug cap. 

 
 
 
 
 
 

SPARK PLUG WRENCH 
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MAINTENANCE 

 
IDLE SPEED ADJUSTMENT 
1) Start the engine outdoors and allow it to warm up to operating temperature. 
2) Move the throttle lever to its slowest position. 
3) Turn the throttle stop screw to obtain the standard idle speed. Standard idle speed: 

2000 ± 200 rpm. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

THROTTLE STOP SCREW 
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MAINTENANCE 

 
SPARK ARRESTER SERVICE (optional equipment) 
Your engine is not factory-equipped with a spark arrester. In some areas, it is illegal to 
operate an engine without a spark arrester. Check local laws and regulations, A spark 
arrester is available from authorized servicing dealers. 
The spark arrester should be serviced every 100 hours to keep engine fuctioning as 
designed. 
If the engine has been running, the muffler will be very hot. Allow the muffler to cool 
before servicing the spark arrester. 
1) Remove the three 4mm screw from the exhaust deflector, and remove the deflector. 
2) Remove the four 5mm screws form the muffler protector and remove the muffler 

protector. 
3) Remove the 4mm screw from spark arrester, and remove the spark arrester from the 

muffler. 
 
 
 
 
 
 
 
 
 
 
 
 
 
4) Use a brush to remove carbon deposits from the spark arrester screen. Be careful to

avoid damaging the screen. 
The spark arrester must be free of breaks and holes. Replace the spark arrester if it is 
damaged. 
5) Install the spark arrester, muffler protector and exhaust deflector in the reverse order 

of disassembly. 
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 STORAGE/TRANSPORTING 

 
ADDING A FUEL STABILIZER TO EXTEND FUEL STORAGE LIFE 
When adding a fuel stabilizer, fill the fuel tank with fresh gasoline. If only partially filled, 
air in the tank will promote fuel deterioration during storage. If you keep a container of 
gasoline for refueling, be that it contains only fresh gasoline. 
1) Add fuel stabilizer following the manufacturer's instructions. 
2) After adding a fuel stabilizer, run the engine outdoors for 10 minutes to be sure that 

treated gasoline has replaced the untreated gasoline. 
3) Stop the engine and move the fuel valve to the OFF position. 

 
DRAINING THE FUEL TANK AND CARBURETOR 
1) Place approved gasoline container below the carburetor, and use a funnel to avoid 

spilling fuel. 
2) Remove the carburetor drain bolt and sediment cup and then move the fuel valve 

lever to the ON position. 
 

 

 

 

 

 

 

 

 

 

 

3) After all the fuel has drain into the container, reinstall the drain bolt and sediment cup. 
Tighten them securely. 

 
Storage Precautions 
1) Change the engine oil.  
2) Remove the plugs. 

 
 
 

O-RING 
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WASHER 
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MAINTENANCE 
 
If you operate the engine in very dusty areas, clean the air filter more often than specified 
in the NAINTENANCE SCHEDULE 
 

Operating the engine without an air filter, or with a damaged air filter, will allow dirt 
to enter the engine, causing rapid engine wear. This type of damage is not covered 
by the Distributor’s Limited Warranty. 
 
Dual-Filter-Element Types 
1) Remove the wing nut from the air cleaner cover, and remove the air cleaner cover. 
2) Remove the wing nut from the air 

filter, and remove the filter. 
3) Remove the foam filter from the 

paper filter. 
4) Inspect both air filter elements, 

and replace them if they are 
damaged. Always replace the 
paper air filter element at the 
scheduled interval. 

5) Clean the air filter elements if they 
are to be reused. 

Paper air filter element: Tap the filter element several times on a hard surface toremove 
dirt, or blow compressed air [not exceeding 30 psi (207 KPa) ] through the filter element 
from the inside. Never try to brush off dirt; brushing will force dirt into the fibers. 
Foam air filter elements: Clean in warm soapy water, rinse and allow drying thoroughly. 
Or clean in nonflammable solvent and allow drying. Dip the filter element in clean engine 
oil, slide then squeeze out all excess oil. The engine will smoke when started if too much 
oil is left in the foam. 
6) Wipe dirt from the inside of  the air cleaner base  and cover, using a moist rag. Be 

careful to prevent dirt from entering the air duct that leads to the carburetor. 
7) Place the foam air filter element over paper element, and reinstall the assembled air 

filter. Be sure the gasket is in place beneath the air filter. Tighten the air filter wing nut 
securely. 

8) Install the air cleaner cover, and tighten the cover wing nut securely. 
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If you operate the engine in very dusty areas, clean the air filter more often than specified 
in the NAINTENANCE SCHEDULE 
 

Operating the engine without an air filter, or with a damaged air filter, will allow dirt 
to enter the engine, causing rapid engine wear. This type of damage is not covered 
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PAPER FILTER ELEMENT 

FOAM FILTER ELEMENT 

AIR CLEANER COVER 

GASKET 

- 33 - 

 

WIRING DIAGRAMS 
 
Engine Type with CU Alert and Without Electric Starting 

 

 

 

 

 

 

 

 

Wiring diagrams may vary according to the types. 

BI BLACK 

Y YELLOW 

G GREEN 
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 TECHNICAL & CONSUMER INFORMATION 

 
9. TECHNICAL & CONSUMER INFORMATION 
 
TECHNICAL INFORMATION 
Serial Number Location 
 
 
 
 
 
 
 
 
Record the engine serial number in the space below. You will need this serial number 
when ordering parts, and making technical warranty inquires. 
Engine serial number:   
Battery Connections for Electric Starter 
Use a 12-volt battery with an ampere-hour rating of at least 18 Ah. 
Be careful not to connect battery in reverse polarity, as this will short circuit the battery 
charging system. Always connect the positive (+) battery cable to the battery terminal 
before connecting the negative (-) battery cable, so your tools cannot cause a short 
circuit if they touch a grounded part while tightening the positive (+) battery cable end. 
 

A battery can explode if you do not follow the correct procedure, seriously injuring 
anyone nearby.  
 

Keep all sparks, open flames, and smoking materials away from the battery. 
1) Connect the battery positive (+)cable to the starter solenoid terminal as shown. 
2) Connect the battery negative (-) cable to an engine mounting bolt, frame bolt, or other 

good engine ground connection. 
3) Connect the battery positive (+) cable to the battery positive (+) terminal as shown. 
4) Connect the battery negative (-) cable to the battery negative (-) terminal as shown. 
5) Coat the terminals and cable ends with grease. 
 

ENGINE TYPE  

SERIAL NMBER 
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WIRING DIAGRAMS 
 
Engine Type with CU Alert and Without Electric Starting 

 

 

 

 

 

 

 

 

Wiring diagrams may vary according to the types. 
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MAINTENANCE 

 
IDLE SPEED ADJUSTMENT 
1) Start the engine outdoors and allow it to warm up to operating temperature. 
2) Move the throttle lever to its slowest position. 
3) Turn the throttle stop screw to obtain the standard idle speed. Standard idle speed: 

2000 ± 200 rpm. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

THROTTLE STOP SCREW 
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 TECHNICAL & CONSUMER INFORMATION 

 
Remote Control Linkage 
 
 
 
 
 
 
 
 
 
The throttle and choke control levers are provided with holes for optional cable 
attachment. 
The flexible installation show installation examples for a solid wire cable and for a fIexible 
braided wire cable. If using a flexible, braided wire cable, add a return spring as shown. 
It is necessary to loosen the throttle lever friction nut when operating the throttle with a 
remotely-mounted control. 
 

 REMOTE CHOKE LINKAGE 
 
 
 
 

 
 
 
 
 
 

 196cc 208cc TYPE WITH ELECTRIC STARTER 
REMOTE THROTTLE LINKAGE 
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CIRCLIP 

WIRE 

- 26 - 

 TECHNICAL & CONSUMER INFORMATION 

 
Remote Control Linkage 
 
 
 
 
 
 
 
 
 
The throttle and choke control levers are provided with holes for optional cable 
attachment. 
The flexible installation show installation examples for a solid wire cable and for a fIexible 
braided wire cable. If using a flexible, braided wire cable, add a return spring as shown. 
It is necessary to loosen the throttle lever friction nut when operating the throttle with a 
remotely-mounted control. 
 

 REMOTE CHOKE LINKAGE 
 
 
 
 

 
 
 
 
 
 

 196cc 208cc TYPE WITH ELECTRIC STARTER 
REMOTE THROTTLE LINKAGE 
 
 
 
 
 

 

 

 

 

 

 

 

WIRE HOLDER 

CHOKE LEVER 

THROTTLE  
LEVER NUT 

Flexible wire core 
mounting 

Solid wire core 
mounting 

5mm 
CIRCLIP 

WIRE 

- 26 - 

 TECHNICAL & CONSUMER INFORMATION 

 
Remote Control Linkage 
 
 
 
 
 
 
 
 
 
The throttle and choke control levers are provided with holes for optional cable 
attachment. 
The flexible installation show installation examples for a solid wire cable and for a fIexible 
braided wire cable. If using a flexible, braided wire cable, add a return spring as shown. 
It is necessary to loosen the throttle lever friction nut when operating the throttle with a 
remotely-mounted control. 
 

 REMOTE CHOKE LINKAGE 
 
 
 
 

 
 
 
 
 
 

 196cc 208cc TYPE WITH ELECTRIC STARTER 
REMOTE THROTTLE LINKAGE 
 
 
 
 
 

 

 

 

 

 

 

 

WIRE HOLDER 

CHOKE LEVER 

THROTTLE  
LEVER NUT 

Flexible wire core 
mounting 

Solid wire core 
mounting 

5mm 
CIRCLIP 

WIRE 











- 32 - 

 
WIRING DIAGRAMS 

 
12.WIRING DIAGRAMS 
 

ENGINE SWITCH 

 

 

 

 

 

 

Wiring diagrams may vary according to the types. 

 The RECTIFIER is in the CONTROL BOX of 196cc,208cc types. 

 The RECTIFIER is out the CONTROL BOX of 420cc,439cc types. 

 IG E ST BAT 

OFF     

ON     

START     

BI BLACK BR BROWN 

Y YELLOW R RID 

W WHLTE G GREEN 
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WIRING DIAGRAMS 
 
Engine Type with CU Alert and Without Electric Starting 

 

 

 

 

 

 

 

 

Wiring diagrams may vary according to the types. 

BI BLACK 

Y YELLOW 

G GREEN 







!"#$%&%#'()*+#",*!"*#-).-&/'!%!*
***!"#$%&%'()*+,#-.+!-+#)*/)&0('"+

!
!
!
"#$%&'()!"#$%&%*!&'0"*")"&12*/%#3')"&24*56$+!
,-%&..-/0)'()*++**!#)!5789*/7:;<=<4*>?@!
12.(3-4(4),"#-.$&%*!ABBCD*E*F'$%.%)G!
5%26-0.-()/)"0$1#**!1'&-)%*E*5H%')*
!
!
%89I8<I*/I8J;*#7KK7LJM*.2#2!74#-0-'8%(42%9!,":17;7!<=&!3(!#><=-0(!'-?=-&08&*!
01+%234254+04267+#8998:6;2#"33*2'(3$1$+&)-&*4)52$.2678,'9:2;4*2.-23-#<$1*2
+4$0-1&*=2
!
!
,&02#-0(.-/0*!@ABA;!C7DA1EF7!
6%1"3$1-&$"1=22>?@:A92:!!:B8:2
@(%.()>-);4**!&'0"***************
@24&32')>"(C.*+*!$5AN@4!$5>DO4*$5C>D4*$5CPN!
!

!
&'!:AFGA;@"!(!3('!,ED5ADE:EAF"D!.208&0-4('!&0!&3*!
*+&28?BD?9>:2-4E26F!/?!F@F?B!2#"1&*14*+2(-1+2.*2=2
*
&"1$%/")G-*!"*"Q"#R#'()*SR"T*>DABU@V@!4&! 3(!:2#-'-/0!4&!HI!4&!4-.-&#J%&!4&!
KLHM! $2%! &3! <=&! '&! &'8(J3&.&0! 32'! %&<=-'-82'! (4#-0-'8%(8-62'! %&3(8-62'! (! 32'! 3N#-8&'! 4&!
&#-'-20&'!O!3(!P2#232?(.-/0!4&!8-$2!4&!32'!#282%&'!4&!.2#J='8-/0!-08&%0(!$(%(!#Q<=-0('!
#/6-3&'! 02! 4&! .(%%&8&%(! 4&! .20R2%#-4(4! .20! &3! &"1$%/")G-* SR"T* >DA@UA@>O! 4&3!
5(%3(#&082!"=%2$&2!O!4&3!:20'&S2+!
!
&W1$"/")G*!X"YZ#RG'-)* SR"T* >DABU@V@! 4&! 3(! :2##-''-20! 4=! HI! 4T.&#J%&! KLHM!
T8(J3-''(08! 3&'! $%&'.%-$8-20'! (4#-0-'8%(8-6&'! %&3(8-6&'! (=U! 3-#-8&'! 4VT#-''-20'! &8! >! 3(!
%T.&$8-20!$(%!8O$&!$2=%!3&'!#28&=%'!>!.2#J='8-20!-08&%0&!4&'8-0T'!(=U!&0?-0'!#2J-3&'!020!
%2=8-&%'! .20R2%#T#&08! (=!&W1$"/")G* SR"T*>DA@UA@>O! 4=!5(%3&#&08! "=%2$T&0!&8! 4=!
:20'&-3+!
*
*
1(!42.=#&08(.-/0!%&3(8-6(!(!32'!&0'(O2'!&'8Q!&0!$24&%*!
,-2("#43*1&-&$"12)*.-&$0*2-4E2*++-$+2*+&2&*142G-)!*!
1=8-(0!@(.P-0&%O!:2+9!184+!!
W:&%8-R-.(8-20!FD7E!FX!&KYZKLHM)HMK[ZKLH\)M]MD^7H)5ZLL]LZLL!_!
&KYZKLHM)HMK[ZKLH\)M]MD^`H)5ZLL]aZLLb!
*
*
*
*
*
*

c-3(R(089!H\!#(%d2!KLKL!!
%89I8<I*/I8J;*#7KK7LJM 



 

GASOLINE ENGINE 
OWNER’S MANUAL 
 

 
 

 
 

196cc ·208cc·420cc·439cc 
 

 

 

                 Read the instructions before using the machine 

Keep this owner's manual handy, so you can refer to it at any time. 

 


