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Notice: At the time of assembly please visit Skytraxusa.com or contact 

Skytrax to ensure you have the latest revision of these instructions 

Please also inventory and layout your hardware kit before starting 

1. Removing the engine’s output shaft.  

1.1. Remove (4) 6mm fasteners on the output shaft bearing retainer. 

1.2. Connect slide hammer or similar tool to end of shaft. 

1.3. Gently tap(a slide hammer threaded directly into the output shaft works best ½-

20 threads) the shaft out of the bore. (Resistance is from the seal inside the 

bore.) 

2. Replacing OEM shaft seal. 

2.1. Press bearing off of shaft and remove OEM seal. 

2.2.  Install new seal adapter and seal onto same shoulder with the O-ring sealed 

shoulder towards engine side. 

2.3. Press bearing onto shaft ensuring that the inner race is against the shaft 

shoulder. 

3. Installing the output shaft assembly into the gearbox. 

3.1. Separate the gearbox halves. CAUTION: Internal gear could slip out. 

3.2. Remove the compound gear set. (center set of gears) 

3.3. Maintain output shaft assembly at room temperature. 

3.4. Heat the rear gearbox housing to APRX. 250˚f (local heat can also be used 

around bearing bore) then immediately slip the bearing/shaft into the bore. 

(The bearing must be bottomed in bore) 

3.5. After installation, set aside to cool assembly. 

4. Removing OEM water pump cover. 

4.1. Remove water pump cover perimeter fasteners. 

4.2. Remove and inspect re-useable o-ring gasket that will be used later. 

5. Recommended STEP: Replacing of water pump with Skytrax water pump 

assembly. 

5.1. If purchased, then replace the water OEM water pump with Skytrax water pump 

per the supplied instructions at this time. 

5.2. We highly recommend replacing the OEM water pumps as they have multiple 

failure modes. 
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6. Installation of gearbox rear housing to engine. 

6.1. If utilizing a gearbox temp sending unit, then install sending unit in rear cover 

at the 1/8” NPT port near the bottom. If a temp sending unit is not being used 

then install 1/8” NPT plug with thread sealant. 

https://aeroendeavor.com/badlands-traveler-experimental-aircraft-stol-builder-assist/Sidewinder-Oil-Temp-

Sensor-p805762715 

6.2. Install large coolant NPT threaded hose barb onto rear cover. Seal threads with 

thread tape or preferred thread sealant. 

6.3. Gather the internal fasteners; trial fit to determine the correct locations by the 

lengths. 

6.4. Install the previously removed Yamaha OEM O-ring style gasket on the rear of 

the gearbox on the water pump cover. Grease may be used to hold in place.  

6.5. Dab a very small amount of Loctite 5699 or equivalent to the fastener counter 

sunk surfaces on the inside of the gearbox. (Apply only where the fastener 

makes contact.)  

6.6. Apply a VERY THIN coat of Loctite 5699 or equivalent to the Outside diameter 

(bore) of the gearbox (where the lower portion of the gearbox fits into the 

engine) and the face of the engine. 

6.7. Heat the bore of the engine where the raised shoulder on the gearbox fits. 130F 

is sufficient to ensure a slip fit.   

6.8. Locate the master spline on the crankshaft and output shaft of engine and 

orientate shaft so that they align when installing the assembly. 

6.9. While maintaining the output shaft orientation, install the rear housing to 

engine. 

6.10. Tighten all interior M6 fasteners to 8 ft/lbs. CAUTION: Do not use a worn hex 

wrench for this operation. The fasteners have a small hex that can be stripped 

easily. 

 

6.11. If attaching to a turbo engine model, then drill and tap the boss alongside the 

valve cover with M8-1.25. Attach the top support bracket using the button head 

8mm fastener on the gearbox side and 8mm socket head cap screw on engine 

side. Tighten to 15ft/lbs. 

                                               

 

 

 

 

https://aeroendeavor.com/badlands-traveler-experimental-aircraft-stol-builder-assist/Sidewinder-Oil-Temp-Sensor-p805762715
https://aeroendeavor.com/badlands-traveler-experimental-aircraft-stol-builder-assist/Sidewinder-Oil-Temp-Sensor-p805762715
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7. Installing gearbox internals. 

7.1. Install center compound gear set in rear housing  

7.2. Ensure threads in the end of the engine shaft are clean and free of damage by 

threading the supplied ½-20 socket head cap screw all the way in be hand 

before attempting to install dampener.  

7.3. Ensure taper shaft and dampener internal taper are clean and dry. Use medium 

strength thread locker on threads and tighten the supplied socket head cap 

screw. (Hold the dampener to keep from turning while tightening, A strap 

wrench can be used) Using an electric heat gun, heat A gear/dampener 

assembly to 160 °F with torque to 35 ft/lbs then 65 ft/lbs. Allow to cool for 5 

minutes, then loosen and retorque to 50 ft/lbs. 

8. Installing gearbox front housing. 

8.1. Ensure the prop shaft has the rear bearing race on it. 

8.2. Install O-ring cord stock seal in groove on rear housing. Dabs of thick grease 

can be used to hold seal in place. Seal will need to be trimmed to length. The 

split should be near the top. 

8.3. Ensure top and bottom alignment dowels are installed. 

8.4. While aligning the shafts into their respective bearings and the gear teeth, 

install the front housing. Option: Heating the gearbox front cover with a heat 

gun around the center bearing will allow it to slip on easily. (only heat locally to 

about 150f) 

8.5. Install the perimeter fasteners with washers and tighten diametrically to 9 ft-

lbs. CAUTION: The (2) bottom and (1) left side fasteners that connect directly to 

engine are different lengths. 

9. Operational Notes: 

9.1. Remove plug on front cover when filling gearbox and fill until fluid comes out 

of the plug. 

9.2.  If gearbox temperature is monitored, the maximum continuous is 250F. Unless 

the gearbox is operated in extreme high HP (300+) race applications, gearbox 

temperature monitoring is not recommended. 

9.3. Recommended fluid is Motul Transoil Expert. 

  https://aeroendeavor.com/badlands-traveler-experimental-aircraft-stol-builder-assist/Motul-Transoil-

p772904982 

9.4. While performing preflight inspections, check oil level. As long as some oil can 

be seen in lower sight glass the gearbox is operational. 

https://aeroendeavor.com/badlands-traveler-experimental-aircraft-stol-builder-assist/Motul-Transoil-p772904982
https://aeroendeavor.com/badlands-traveler-experimental-aircraft-stol-builder-assist/Motul-Transoil-p772904982
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Gearbox chatter: 

12.1. Gears have small clearance between them and under low load conditions the 

accelerating and decelerating of the engine’s combustion cycles causes the gear 

teeth to bounce between tooth surfaces.  

12.2. Avoid prolonged use at the RPM the chatter is recognized. The RPM that it 

occurs at is dependent on the propeller’s mass moment of inertia and pitch 

along with the gear ratio used, but it is usually 1700-2600 RPM. (~500-900 

propeller RPM) every installation will vary on how it is heard.  

12.3. If you are using an aftermarket ECU such as the Hypersports LINK ECU, then we 

have found that retarding ignition timing to near TDC as quieted some of this 

gearbox chatter. Do not idle below 2600 RPM; gearbox damage will occur. 

13. Maintenance Notes: 

13.1. Change gearbox oil after first 30 min of break in Then every hour for first 5 

hours Then every 15-20 hours after that. 

13.2. It is normal to see iron powder on the magnet and in greater amounts during 

gear break in which could last over 100 hours. 

13.3. We recommend separating gearbox halves at first 100 hours and cleaning the 

internal oil screen. Then every 200 hours after that. 

13.4. The Sprag clutch and dampener rubber inserts have a service life that has not 

been determined yet. Conservatively they are being suggested to be replaced 

after 200 hours. After fleet hours build this replacement schedule will most 

likely increase. Testing has not shown any measurable wear after 60 hours of 

use. The sprag element can be purchased through Skytrax. The rubber 

dampener inserts can be purchased only from SkyTrax.  

13.5. A major overhaul is suggested after 1500 hours of operation. 

13.6. The extremely large bolt and rod in your kit is a tool used to remove the 

Dampener. Do NOT wedge material between gears to hold them while 

applying torque to remover. To remove the dampener: loosen the socket head 

cap screw and use the puller tool to react on it or bottom a 7/16” dowel in the 

hole to react from. Lubricate the puller threads with grease or preferably nickel 

never seize. Thread puller tool into puller until it bottoms against the rod or 

bolt. An impact driver is the best way to apply torque without have to hold the 

dampener. 


