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Summary: 

The RAPTOR178 is an air-cooled, single cylinder, two stroke high performance engine specifically designed for the use in 

paramotoring.  The rotation direction of the propeller is counter clockwise when standing behind the engine in the 

receiving direction of the propellers air flow.  The motor is considered a midsized engine and has adequate thrust for the 

majority of pilot’s sizes (weights).  In addition, the motor may often be suitable for tandem flight with the appropriate 

combination of pilot and passenger as well as proper tandem paraglider size. 
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1. Parts Schematic: 

 

 

1) Cylinder head 

2) Cylinder  

3) Piston  

4) Piston ring 

5) Crankshaft and connecting rod 

6) Crankshaft bearing 

7) Upper crankcase 

8) Lower crankcase 

9) Tie-rod of cylinder head 

10) Crankcase stud 

11) Cylinder head gasket 

12) Cylinder gasket 

13) Pressure-reducing valve pipe 

14) Pressure-reducing Valve 

15) Sealing ring of crank 

16) Front cover 

17) Back assembly base 

18) Manual starter 

19) Manual starter coupler 

20) Flywheel 

21) Ignition coil 

22) Reed valve 

23) Flange for carburetor 

24) Carburetor  

25) Air filter flange 

26) Adjuster for accelerator wire 

27) Pinion 

28) Pulley 

29) Bearing of reduction pulley 

30) Eccentric shaft 



 

4 

 

 

 

2. Muffler Assembly Diagram: 

 
 

 

1) Muffler / expansion chamber 

2) Silencer 

3) Silencer to engine mount 

4) Exhaust springs 

5) Rubber sleeve and hose clamps 

6) Safety wire for exhaust springs and exhaust head bolts 

 

3. Muffler Assembly Installation: 



 

5 

 

 

Attach silencer bracket to rubber motor mount 

bolts on back flange. 

 

Slide the rubber sleeve over top end of silencer.  

Slide hose clamps onto rubber sleeve.  Leave 

clamps loose. 

 

Make sure exhaust gasket is inserted onto 

exhaust studs. 
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Attach exhaust manifold to cylinder exhaust 

port.  Hand tighten nuts with washer and lock 

washer in place. 

 

Attach muffler / expansion chamber by slipping 

muffler pipe end into neck of silencer 

approximately 1 inch deep. Tighten the two hose 

clamps over the rubber sleeve.  Do not over 

tighten.  Over tightening may lead cutting the 

rubber sleeve. 

 

Carefully using controlled force, pull all 3 of the 

muffler to manifold springs into place.   

 

First use a medium strength and high 

temperature thread lock on the exhaust studs.  

Then tighten both nuts. 

 

Thread the safety wire through the exhaust stud 

holes. This will prevent the stud nuts from 

loosening up.   
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Thread the safety wire through the 3 muffler 

springs and through the 6 metal links on the 

muffler and the manifold. 

 

4.  Main Technical Specification: 

 Model: raptor178 

 Total displacement: 178cc 

 Cycle: 2 strokes 

 Number of cylinder: 1 

 Cooling: by air 

 Cylinder: cermet coated 

 Stroke: 65mm 

 Bore: 54mm 

 Starter: manual 

 Compression ratio：11:1 

 Reduction ratio: 1:2.5 

 Max. power output: 26HP at 7800 rpm 

 Net weight: 11.1kg 

 Gross weight: 15.6kg（including exhaust 4kg，air-filter 0.5kg） 

 Spark-plug: NGK BR9ES or CHAMPION RC10PYP4 

 Fuel: mixture of premium petrol 91 octane and oil at the ratio of 50:1 

 Propeller: 2 blades，Suggested 122cm  

 Max. Thrust: 75kgf（122cm propeller） 

 

5. Torque Settings: 

Part/s KG, M NM Foot Pounds Inch Pounds 

Decompressor 2.0 20 15.75 177 

Cylinder Head Nuts 2.2 22 16 195 

Crankcase Nuts 2.5 25 18.5 221 

Back Flange to Crankcase Bolts 2.0 20 15.75 177 

Pinion (Small Pulley) to Front Driveshaft Nut 4.5 45 33 398 

Back Driveshaft to Ignition Flywheel Nut 3.5 35 26 310 

Flywheel / Ignition Coil Gap 0.4mm 

  

 

6. Reduction Belt Tension Instruction: 

The poly V belt tension amount is important for ease of starting; longer belt life, proper pressure on pulley and crankshaft 

bearings, and good engine operation.  Therefore it is important to follow these instructions carefully when the belt tension 
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is out of spec.  Typically a loose belt will chirp when the engine is being started or while idling and or the belt will slip 

during higher rpms which may cause the belt to disintegrate.   In addition, a loose belt may cause the engine starting 

difficulties due to the belt slipping thus causing the fly wheel and coil from receiving a higher rpm to generate a proper 

spark. Adjustments to the belt should be made in small increments by rotating the concentric large pulley cam no more than 

1 mm at a time. Then, start the engine to see if the tighter belt is properly adjusted.  

 

1) Prior to making any adjustments, use a marking pen and mark a line across the cam shaft and the front of the reduction 

plate. See text box #1. This will be your recognized starting point.   

2) Now loosen the hex head bolt (1), and the Allen bolt (2) see figure below. 

3) Use a 27 mm open ended wrench and turn the concentric (3) one mm.  You will feel the belt tighten as the concentric 

is turned.  Once the belt is tightened, then first tighten the hex head bolt and then tighten the Allen bolt to their tight 

position. 

4) Start motor to see if belt is now properly adjusted.  If symptoms still persist, repeat steps 2 and 3 until belt is properly 

adjusted.   

5) Be careful to not over tighten the belt.  Small incremental adjustments will prevent an over tight belt. 

 

 

7. Fuel Requirement: 

Use premium 91 octane automobile gas mixed with fully synthetic oil at the ratio of 40:1 for break in period and ratio 

of 50:1 once four hours have been put on engine. 

Notes: 

1) Prepare the mixture of fuel and oil at the specified ratio then mix / shake container. The already mixed oil and fuel 

will separate if the mixture is left stored for a while. Do not use a metal oil-can which may rusty easily. Then the 

rust particles entering into the fuel system may block the fuel line resulting in a stalled engine. 

2) Purchase fuel from a reputable gas station with a high refilling frequency. The mixture fuel ratio of 40:1 ratio is 

recommended in high-temperature season. 

Cautions： 

1）Use quality full synthetic two-stroke engine oil. 

2）Gasoline is very flammable and explosive. Make sure there is no smoking or open flame when mixing and filling the 

fuel tank. 

 

 

8. Operation Instructions: 

Caution： 

1) Before running the engine, make sure there is proper propeller clearance of at least 2 inches between the tip of the 

propeller and the net and rim assembly. 

2) Makes sure there are no loose harness straps, tools, parts, loose items on or around engine, or anything else that may 

 

1. Draw a reference 

line on camshaft 

and housing as 

seen here. 

1 

 

 

 

3 

2 
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be sucked into the propeller upon starting the engine. 

3) Make sure all people, animals, etc are clear of paramotor prior to starting engine. 

4) Make sure throttle cable and linkage to the carburetor moves freely without any tendencies to stick in any one 

position in order to eliminate the risk of the engine revving to high rpms once started. 

5) It is best to start engine on pilots back to ensure that no hands or fingers come in contact with propeller. 

6) The propeller must be installed before running the engine. 

7) Put fuel in gas tank. 

8) Fill fuel line from gas tank to carburetor.  Before starting the engine, make sure that the fuel line is full of the fuel. 

Lightly insert a toothpick or similar sized object into the carburetor “valve” to enable fuel to flow into carburetor 

either with primer bulb or blowing into the pressure tube from the gas tank.  See picture of “valve” below.  Once 

fuel is seen entering carburetor, stop priming the carburetor.  To much priming the carburetor can lead to a flooded 

engine and therefore a difficult engine to start. Excessive fuel in the engine’s crankcase may cause hydraulic lock 

which can damage the engine. 

 

 

9. Engine Break-in Procedure: 

   It is highly recommended to use both a cylinder head temperature (cht) gauge and a tachometer during the break-in 

period of your engine. 

1) Find a remote location away from obstructions, people, etc.  

2) Make sure the ground is clear of loose debris that may be pulled into the spinning propeller. 

3) Secure your paramotor to a solid and permanent object while breaking in the engine at various rpm speeds. 

4) Make sure gas to oil ratio is 40:1. 

5) Start the engine and let it warm up at idle (1700 to 2000 rpm).  Temperatures should reach (CHT 200F / 93.33 C). 

6) Increase the rpm’s to 2500 for 5 minutes then back off to idle for one minute. 

7) Increase rpm’s to 3000/3500 rpm for 15 minutes, then back off to idle for one minute. 

8) Increase rpm’s to 4000 rpm for 15 minutes, then back off to idle for one minute. 

9) Turn off the engine and check for loose nuts or bolts and confirm all components are normal. Be careful to avoid 

touching the hot muffler system and other hot engine parts 

10) Start the engine and repeat the above process 5 through 7.  

11) Now increase the rpm’s to 4000.  Run engine at 4000 rpm for 5 minutes instead of 15 minutes. 

12) Accelerate to 4500 rpm for 15 minutes. Then reduce rpm’s to idle for 5 minutes to cool down engine. 

 During the first 10 hours of use, do NOT subject the engine to extended high rpm’s. Vary the power (rpm’s) 

often for a proper piston ring setting. Use care during normal use to avoid excessive loads (ex. Extended high 

rpm climb outs, running the engine at its maximum) as engine damage can result. ALWAYS pre-flight and 

post-flight (inspect) your engine and engine components, harness, frame assembly, fuel system before and 

after every flight, for loose parts or damage. Keep the engine clean of any oil and dirt.  

 A suggested pre-flight warm up is as follows: Let the engine run at low speed (2000-3000 rpm) for 2-3 

minutes, at medium speed (3000-3500 rpm) for 1 minute, at high speed (approach the max. speed) for 5 

seconds. CHT temperatures should reach (CHT 200 F / 93.33 C) prior to take off. 

 

Carburetor 

“valve” 
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10. Adjustment of the Carburetor: 

There are three adjusting screws on the carburetor (shown on the following picture): 

 

Adjusting Screws 

 

1) Low-speed adjusting screw (L): to adjust the fuel-air mixture ratio of the engine running at low speed, the initial 

setting is ½ to ¾ turns counterclockwise open from a fully seated low screw.   

2) High-speed adjusting screw (H): to adjust the fuel-air mixture ratio of the engine running at high speed, the initial 

setting is 1 and ½ to 2 turns counterclockwise from a fully seated high screw. 

3) Idle speed screw: Adjust the engine idling to reach the required state in the range of 1800-2000 rpm.   

 

During the engine break-in period, it is necessary to adjust the LO and HI adjustment screw to make the engine operate in 

the optimal state. Turning the LO / HI adjusting screws counterclockwise will add more fuel to the air which will richen 

the mixture.  Turning the LO / HI adjusting screws clockwise will lessen the fuel to air which will lean the mixture.  

 

Please note: 

 

Screw the high and low adjusting screws on the carburetor carefully clockwise until fully seated. (Do not over torque the 

high and low adjusting screws.  They are fragile and can shear due to excessive force). Next screw them 

counterclockwise to their initial position as stated in paragraphs 1 and 2 above.  Adjustments should be made in 1/8 

diameter turns of the LO and HI adjusting screws.  

 

Adjustment of the low-speed fuel line:  
 

Once the engine is sufficiently warmed, firmly secure the paramotor and quickly squeeze the throttle to about1/3 of travel. 

If the engine hesitates to respond to the throttle, your LO screw is not opened enough thus your LO circuit mixture is 

LEAN. In this case, you will have to open the LO screw a little, by turning counterclockwise until the engine responds to 

throttle input. Without hesitation. If during acceleration, the engine starts shaking, it suggest there is a rich LO mixture and 

conversely, you will have to lean the LO slightly by closing the LO screw, turning the screw clockwise.  

 

Check and adjust the idle speed to the appropriate level after setting the LO setting.  

 

 

Adjustment of the high-speed fuel line:  

 

Small low-speed 
adjusting screw 

Large high-speed 
adjusting screw 

Idle speed 
screw 
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After your engine has warmed up to approximately CHT 200 F / 93.33 C, and the idle speed is properly set proceed to tune 

your carburetor high adjustment screw. A target goal of 100 rpms less than the maximum rpm is correct. To do this you must 

first determine the max RPM your engine is capable of reaching.  It is important to note that finding the maximum rpm will 

briefly run the engine to the lean side. Caution should be used to not run your engine lean for more than a few seconds 

otherwise engine damage can occur. After securing the paramotor, open the throttle to full power and maintain. If there is a 

tachometer, note the maximum rpm number. 

 

1) Turn the HI screw to the left or right until the maximum RPM is reached. Once the suspected maximum rpm is found, 

just a slight clockwise turn of the HI screw should cause a RPM drop. This means the lean side of the mixture has 

been achieved. IMMEDIATELY open the screw counterclockwise to return to the maximum rpm to prevent the 

engine from overheating!  

 

2) Continue turning the HI screw counterclockwise till you notice approximately a 100 RPM drop below the maximum 

RPM setting. In this position the carburetor will be perfectly tuned slightly on the rich (safe) side.  

 

3) Next, close the throttle and recheck the idle and the LO screw adjustment. If the carburetor was tuned properly, the 

idle will return to the normal setting described above.  

Note: Do not adjust the carburetor frequently until the flight height (ASL) changes significantly.  A significant change in 

altitude is approximately 2000 feet. 

 

11. Inspection and Maintenance: 

Pre-flight, post flight and periodical inspection are required. 

1) Check whether the fuel line is damaged, leaking. 

2) Check whether the mounting screws of the engine are secure. 

3) Check whether the fuel tank is fixed firmly. 

4) Check adequate torque is on the propeller hub screws. 

5) Check whether the propeller is balanced and free from cracks and or damage. 

6) Check whether the exhaust-pipe studs are secure. 

7) Check whether the exhaust springs are intact and the safety wire holding the springs together is not broken. 

8) Check whether the spark plug cap is loose. 

9) Check whether the ignition circuit is intact. 

10) Check whether the air filter is secure. 

11) Check whether the connection of the cylinder and the carburetor is secure. 

12) Check to see if there is adequate clearance of the air box, netting, rim assembly and gas tank from the propeller. 

13) Check to see if there are any cracks in the fuel lines, fuel filters, primer bulb, rubber carburetor boot or broken 

gaskets that may allow air to enter the combustion chamber causing a lean / hot running condition. 

 

Post-flight inspection: 

1) The steps of the post-flight inspection are same as the pre-flight inspection. In addition, it is suggested to keep the 

engine clean after a flight. 

 

Periodical inspection every 25 hours or as needed: 

1) If outfitted with a decompressor valve, clear up the carbon deposits in the valve once valve is noticeably sticking. 

2) Check all the screws, studs and nuts of the engine before every flight.  

3) Check the spark plug every 5 hours to determine if there are carbon deposits, oil residual or white in color 

suggesting a lean and or overheating condition. If necessary, change plug or adjust carburetor jetting. 

4) Change the fuel filter.  

5) Clear up the carbon deposits on the piston and piston rings.  

6) Clean the air filter with pure gasoline.  

7) Inspect rubber boot that connects air box to carburetor for cracks. 

8) Inspect rubber sleeve that connects muffler to silencer. 

9) Replace the reduction belt. 

10) Replace the spark plug. 
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12. Storage: 

The Raptor 178 should be “extended” term stored as follows when the storing time exceeds one week: 

1) Disconnect the fuel line from the carburetor and run the engine until it runs out of gas. 

2) Store the engine in a dry place. 

3) Disconnect the spark plug lead. 

4) Dismantle the air filter, and keep the exhaust inlet plugged with a lint-free rag which was pre soaked in oil. 

5) If storing for longer than 3 weeks, remove the spark plug. Crank the propeller slowly by hand spraying oil in the 

spark plug opening. Reinstall the spark plug and plug the exhaust inlet. 

 

13. Fault & Remedy: 

There are three types of common faults: 1) mechanical failure, 2) failure of the electrical circuit, 3) failure of the fuel 

line. 

1) Mechanical failure generally refers to damage of the sealed objects, loosening of the fasteners and cracks of the 

castings which could be detected in routine check and remedied. 

2) If the electrical circuit has failed,  

a. Check the wire that connects the ignition coil and the spark plug to see if there is a broken circuit. 

b. Contact the housing of the spark plug with the crankcase and pull the recoil starter handle to observe if 

there is ignition of the spark plug. Normally there should be light blue spark between the electrodes. 

c. The spark gap may be improper if the color of the spark is abnormal or the flash is week. 

d. Replace the spark plug and repeat the operation of the step b to see if there is now a stronger and or visible 

spark. 

e. If there is still a week spark or no spark, then check the electrical circuit to make sure that there is not a 

short circuit in the electrical wiring; otherwise, the week or no spark situation must be caused by the 

damaged ignition coil. 

1) Failure of the fuel system may be observed if the apparent color of the spark plug indicates abnormal conditions in 

the combustion chamber. If the spark plug is dry, it shows that the fuel line is clogged or the tank is empty. If the 

spark plug is white, it shows that there is a fuel-lean combustion condition which may be caused by clogged fuel 

line, an air leak, or improper adjustment of the fuel needle in the carburetor. If the spark plug is black, it shows 

there is in fuel-rich combustion condition which may be caused by improper adjustment of the fuel needle allowing 

excess fuel and oil into the chamber. 

 

14. Table of Fault & Remedy: 

Fault Probable Cause Remedy 

Engine dose not 
start or does not 
start easily. 

No fuel, bad fuel or too 
much fuel. 

Fill fuel tank with know good 
gasoline. Pull spark plug and 
spin propeller to dry out 
chamber if flooded. 

Fuel line or fuel filter 
plugged. 

Clean fuel line and or replace 
fuel filter. 

Kill switch off or shorted. Check switch and related 
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wires. 

Piston seizure. Replace piston, rings, gaskets 
and possibly cylinder. 

Loose reduction belt. Tighten reduction belt  

Fouled spark plug. Replace spark plug with new 
plug. 

Engine dose not 
start easily, stalls 
at idle speed, but 
operates normally 
at full throttle. 

Oil seals in crankcase 
leaking. 

Replace oil seals 

Crankcase damaged. Replace crankcase 

Carburetor plugged. Disassemble and clean 
carburetor 

Engine dose not 
deliver full power 
or runs erratically. 

Air seepage into fuel line 
through poor connection of 
fuel system. 

Find leak in fuel delivery 
system and repair. 

Piston rings leaking or 
broken. 

Clean or replace piston rings. 

Piston seizure. Replace piston rings and 
possibly cylinder. 

Loose reduction belt. Tighten reduction belt. 

Wrong size propeller. Check pitch and length of 
propeller. 

Engine stalls at idle 
speed. 

Idle jet ports clogged. Clean carburetor. 

Idle speed screw improperly 
assembled.  

Check idle speed screw and 
refit. 

Improper adjustment of low 
speed screw. 

Re-adjust the screw 
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Engine speed 
drops off quickly 
under load 
resulting in less 
than optimal 
power.  
Temperatures 
above 450 F / 232 
C may cause 
piston and cylinder 
expansion 
resulting in a loss 
of rpms and 
possible seizure.  
CHT gauge is 
highly 
recommended 
while engine is 
running. 

Air filter plugged. Clean or replace 

Air vent on gas tank is 
blocked. 

Check the inlet vent of the fuel 
tank is open and not 
obstructed or closed. 

Leak in fuel line. Seal or renew. 

Pump clogged or damaged. Clean or replace. 

Idle jet bores or ports of 
carburetor clogged. 

Clean. 

Fuel filter and or fuel tank 
clunk is plugged. 

Clean or replace. 

 


