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STEP 1 – LOCKED DIFF - PREPARING THE COMPONENTS 
 

  

 
 

 For the following steps, please prepare:  

  Crown Gear Housing (1x)  

  Crown Gear Housing End Cap (1x)  

  Locked Diff Hub (1x)  

  Locked Diff Bearing Support Left (1x) – coned edge  

  Locked Diff Bearing Support Right (1x) – square edge  

  Locked Diff Shaft (1x)  

  M2 grub screw x5mm (3x)  

  M1.6 button head hex bolt x6mm (3x)  

   

 This kit has the option to use a locked ‘spool’ type diff OR a metal gear diff (from WLToys) and 
both are provided.  
The Locked diff is better for high traction surfaces, such as carpet or very sugared asphalt. 
The Gear diff is better for lower grip and recommended most conditions to start with. 
If you want to use the Gear Diff, you can skip to STEP 5. However we recommend building the 
Locked Diff regardless so it’s ready when you desired to use it. 
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STEP 2 – LOCKED DIFF 
 

   
 

  Insert the Locked Diff Shaft through the Locked Diff Hub and rotate to ensure the flat of the Shaft is 
aligned with one of the small holes of the Hub, then adjust until there is equal lengths exposed each 
side, will be about 12.5mm, but just ensure they are equal. 

  It is recommended to pre-thread all 3 grub screw holes with a spare M2 hex bolt x8mm. Then screw in 
a M2 grub screw x5mm into the hole that aligns with the flat of the Locked Diff Shaft. Tighten until it 
locks into the shaft. 

  Repeat the previous item for the other two M2 grub screws x5mm into the remaining two holes. 

 Recheck that the Locked Diff Shaft is still centred in the Hub, if not then loosen all three grub 
screws and re-adjust the position as needed, then retighten the grub screws as per above. 
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STEP 3 – LOCKED DIFF 
 

   
 

  Slide the Locked Diff Bearing Support Left (coned edge) onto one end of the Shaft 

  Slide the Locked Diff Bearing Support Right (square edge) onto the other end of the Shaft 

  Insert the Shaft/Hub assembly with the ‘square edge Locked Diff Bearing Support Right’ first into the 
Crown Gear Housing. 

 If the Locked Diff Bearing Support Right doesn’t slide through the corresponding ~8mm diameter 
hole in the Crown Gear Housing with medium pressure then remove and carefully sandpaper the 
hole in the Crown Gear Housing until the Locked Diff Bearing Support Right is a press fit. 

 

  When the Locked Diff Bearing Support Right is fully seated inside the Crown Gear Housing it should 
protrude ~3.5mm. 
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STEP 4 – LOCKED DIFF 
 

  
 

  Slide the Crown Gear Housing End Cap over the other end of the Housing/Shaft assembly ensuring 
you have the flat side facing outwards, and align the 3 holes.  

 If the Locked Diff Bearing Support Left is too tight to press through the End Cap then repeat the 
sanding process as per the right side from the previous STEP until it’s a press fit. 

 

  Press the End Cap against the Housing to make sure there is no gap prior to attaching with the M1.6 
bolts in the next item.  

  Secure the Crown Gear Housing End Cap with three M1.6 button head hex bolts x6mm. Gradually 
tighten sequentially a little at a time until there is no gap between the Crown Gear Housing and the 
Crown Gear Housing End Cap, but do not over-tighten. 
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STEP 5 – OUTDRIVES - PREPARING THE COMPONENTS 
 

  

 
 

 For the following steps, please prepare:  

  Diff Outdrive (2x)  

  CVD Axle (outer shaft part) (2x)– set aside from SECTION 8  

  Temporarily use: M2 hex bolt x4mm (2x)  

  M2 grub screw x5mm (4x)  
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STEP 6 – OUTDRIVES 
 

 

  Insert the CVD into the larger opening of the Diff Outdrive.  

  Rotate and adjust until the first pair of grub screw holes line up between the Diff Outdrive and CVD. 
You can use the 0.9mm Allen key or thin 1.3mm hex driver to accurately align the holes once they are 
close. 

 Note that it might require a little force and rotating motion to gradually insert, however if it’s too 
tight to insert, then carefully remove any excess material using a scalpel or sand paper, but we 
want this to be a tight fit so don’t remove too much material. 

 

  Applying a similar process, as per the Rear Axles from SECTION 8, temporarily insert M2 hex bolt 
x4mm through one of the aligned holes and into the CVD, remember if it jams or there’s too much 
resistance then remove and realign and try again, take your time! 

  Repeat insertion of the other M2 hex bolt x4mm for the opposite side. 

x2 Make 2. 
 

  

x2 x2 x2 
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STEP 7 – OUTDRIVES 
 

  
 

  Remove one of the M2 hex bolt x4mm and using the 0.9mm Allen key slowly and carefully screw in an 
M2 grub screw x5mm. If it resists/jams when threading into the CVD then remove and repeat the 
previous STEP using the M2 hex bolt x4mm. 
Repeat the process for the opposite side screw.  

 Make sure the top of the M2 grub screw x5mm is flush with the surface of the Diff Outdrive.  
 Ensure your assemblies matches the picture.  

x2 Make 2. 
  

x2 x2 
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STEP 8 – DIFF ASSEMBLY - PREPARING THE COMPONENTS 
 

   

 
 

 For the following steps, please prepare:  

  OPTION: Locked Diff (1x) (from previous STEP 4)  OR   Metal Gear Diff (1x)  

 You can choose to use either Diff type.  
The Metal Gear Diff will provide more rear grip overall and a smoother driving experience on all 
surfaces. The Locked Diff gives better cornering speed and a more direct feel on throttle on 
HIGH grip surfaces. 
The only build difference during the following STEPS is; OMIT the Shim 8mm when using the 
Metal Gear Diff. 

 

  Outdrives assembly (2x)– from previous STEP 7  

  Shim 8mm (2x)  

  Bearing Flanged 8x12x3.5 (2x)  

  M2 grub screw x10mm (2x)  
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STEP 9 – LOCKED DIFF PREPARATION 
 

   
 
 If you choose to use the Locked Diff then continue... 

If you choose to use the Metal Gear Diff then SKIP to the next STEP 10 
 

  Slide the Shim 8mm onto the output bearing support part on BOTH sides of the diff.  
Note: ONLY use the Shim 8mm for the Locked Diff. 

  Slide the Bearing Flanged 8x12x3.5, flange first, onto the output bearing support part on BOTH sides 
of the diff. 

  Slide the Outdrive assemblies onto each end of the Diff Shaft. 

  Align the (empty) holes in the Outdrive assembly with the hole in the end of the Diff Shaft. Use the 0.9 
Allen Key or 1.3mm hex driver if needed to further align the holes. Use a spare M2 hex bolt x12mm to 
pre-cut the thread and fully align the parts. Then remove the M2 hex bolt and insert the M2 grub screw 
x10mm on BOTH sides of the diff. 

 Note: this time we use a single long M2 grub screw x10mm that goes all the way through the 
Outdrives and each end of the grub will be flush with the surface of the Outdrive. 
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STEP 10 – METAL GEAR DIFF PREPARATION 
 

  
 
 If you chose to use the Locked Diff then SKIP this step and move to next STEP 11. 

If you choose to use the Metal Gear Diff then continue… 
 

  Slide the Bearing Flanged 8x12x3.5, flange first, onto the output bearing support part on BOTH sides 
of the diff. Do NOT use the Shim 8mm. You’ll note the Metal Gear diff already has a ridge that 
performs the job instead of a shim. 

  Slide the Outdrive assemblies onto each end of the Diff Shaft. 

  Align the (empty) holes in the Outdrive assembly with the hole in the end of the Diff Shaft. Use the 0.9 
Allen Key or 1.3mm hex driver if needed to further align the holes. Use a spare M2 hex bolt x12mm to 
pre-cut the thread and fully align the parts. Then remove the M2 hex bolt and insert the M2 grub screw 
x10mm on BOTH sides of the diff. 

 Note: this time we use a single long M2 grub screw x10mm that goes all the way through the 
Outdrives and each end of the grub will be flush with the surface of the Outdrive. 
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STEP 11 – UPPER LAYSHAFT - PREPARING THE COMPONENTS 
 

  

 
 

 For the following steps, please prepare:  

  Upper Layshaft (1x)  

  Diff Pinion Gear (1x)  

  Reduction Spur Gear (1x)  

  M2 grub screw x10mm (1x)  

  Shim 5mm (2x)  

  Bearing Flanged 6x10x3 (1x)  

  Bearing Flanged 5x8x2.5 (1x)  
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STEP 12 – UPPER LAYSHAFT 
 

  
 

  Insert the Upper Layshaft into the Diff Pinion Gear. Press in until fully seated as per picture. 

  Note: the flat side of the Upper Layshaft and the offset hole positioning of the Diff Pinion Gear. 

  Ensure the holes are fully aligned, then carefully insert the M2 grub screw x10mm through the Diff 
Pinion Gear and Upper Layshaft. Make sure both ends of the grub screw are equally and slightly below 
the surface of the Diff Pinion Gear. 
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STEP 13 – UPPER LAYSHAFT 
 

  
 

  Slide each part onto the Upper Layshaft assembly in the sequence shown: 
1. Bearing Flanged 6x10x3  flange first 
2. Shim 5mm 
3. Bearing Flanged 5x8x2.5  flange last 
4. Shim 5mm 
5. Reduction Spur Gear  note orientation and flat aligns with the flat of the Upper Layshaft 

 The Reduction Spur Gear should be a tight press fit onto the Upper Layshaft, however if too tight 
to press on, then carefully remove any excess material with your scalpel, but not too much! 

 

 Ensure your assembly matches the picture.  
 

  



SECTION 9. Gearbox 

 
 

Version 1.2   9.15 
 

STEP 14 – LOWER LAYSHAFT - PREPARING THE COMPONENTS 
 

  

 
 

 For the following steps, please prepare:  

  Reduction Pinion Gear (1x)  

  Motor Spur Gear (1x)  

  Lower Layshaft (1x) – 3mm diameter steel ‘D’ section rod  

  Bearing Flanged 6x10x3 (2x)  

  Bearing Flanged 5x8x2.5 (1x)  

  M3 grub screw x3mm (1x)  
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STEP 15 – LOWER LAYSHAFT 
 

  
 

  Insert the Lower Layshaft into the Motor Spur Gear. Press in until fully seated as per picture, leaving 
only ~44-45mm exposed. If it’s too tight to push in this far, remove any excess material with your 
scalpel. If you still can’t insert the Lower Layshaft sufficiently then partially open out the hole in the 
Motor Spur Gear with a 3mm drill (not included), but if you do this beware the internal flat section that 
locks against the Lower Layshaft ‘D’ flat will be lost and the grub screw alone will secure it from 
spinning. Just drill in a small amount at a time, until the shaft will push in completely. 

 Note: the ‘D’ shape of the steel Lower Layshaft and the flat must align with the grub screw hole in 
the Motor Spur Gear. 

 

  Carefully insert the M3 grub screw x3mm into the Motor Spur Gear using your 1.5mm hex driver. 
Screw this in slowly and keep checking if the Lower Layshaft can still move or not, until it is locked. 
Make sure to not leave this loose but also do not over-tighten. 

  Slide the Bearing Flanged 6x10x3, flange first, over the Lower Layshaft and press onto the Motor Spur 
Gear. If too tight to press on then use the sand paper to carefully remove a little at a time of the Motor 
Spur Gear material where the bearing seats until it presses on and still tight. 

 

  



SECTION 9. Gearbox 

 
 

Version 1.2   9.17 
 

STEP 16 – LOWER LAYSHAFT 
 

  
 

  Insert the M3 grub screw x3mm into the Reduction Pinion Gear. Only screw in part way to enable the 
Gear to slide onto the shaft in the next part.  

 Optionally you can do this after the next part when the gear is already on the shaft to enable it to 
be held easier! 

 

  Slide the Bearing Flanged 6x10x3, flange first, onto the Reduction Pinion Gear. 

  Slide the Reduction Pinion Gear (bearing end first) onto the Lower Layshaft until it is flush with the 
end. Temporarily tighten the grub screw just enough to hold the Gear on the Lower Layshaft for now, 
we will re-adjust it in a later STEP. 
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STEP 17 – GEAR MESH 
 

   

 

 
 
 
 We need to re-adjust the Motor position to ensure the mesh between the Motor Pinion Gear and 

Motor Spur Gear is correct when we attach the finished Gearbox later. 
Also note; the desired mesh is a little on the tight side compared to what you might normally set. 

 

  Press the Bearing Flanged 5x8x2.5 into the Motor Plate, flange facing outwards.  

  Insert the Lower Layshaft assembly with the Motor Spur Gear end into the Bearing Flanged 5x8x2.5 we 
just inserted into the Motor Plate. Noting the raised 5mm diameter protrusion part of the Motor Spur 
Gear slides into the bearing. 

  Loosen both M3 hex bolt x8mm Motor screws slightly so the motor can move up/down. Now press 
and hold the Lower Layshaft assembly firmly into the bearing ensuring it’s held at 90 degrees to the 
Motor Plate. Move the motor up/down until you get a touching mesh and tighten the M3 motor screw. 
Recheck the mesh and repeat the previous process if needed until you get a nice touching mesh (but 
not too tight and no gap!) when the layshaft is held at 90 degrees. Take your time and repeat until you 
are happy with the position. Then tighten the Motor screws firmly. 

 Note the Reduction Pinion Gear has been omitted from the photo for clarity, you will have it on the 
other end of the Lower Layshaft! 
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STEP 18 – GEARBOX - PREPARING THE COMPONENTS 
 

  

 
 

 For the following steps, please prepare:  

  Gearbox Casing – Left (1x)  

  Gearbox Casing – Right (1x)  

  Gearbox Plate (1x)  

  M2cs hex bolt x8mm (2x)  

  M2 hex bolt x16mm (1x)  

  M2 nylock nut (1x)  
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STEP 19 – GEARBOX 
 

   
 

  Insert the M2 nylock nut into the Gearbox Casing-Left. Ensure the nylon part is facing outwards. 

  Tidy up any excess material inside the Gearbox Casings with your scalpel and/or sandpaper. This 
includes the 12mm hole for the Bearing, test the bearing is a press fit, but it must not be a loose fit. 

  Insert the Diff assembly (either Locked or Metal Gear as you have chosen), with the crown gear side 
first, through the Gearbox Casing-Right as shown. Press the Bearing into the Gearbox Casing hole, it 
may click in and should be a firm press fit. 
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STEP 20 – GEARBOX 
 

   

 
 It is highly recommended to lubricate all the gears in the gearbox to keep the temperature down 

and increase their longevity. Suggest using any silicone-based grease, or white joint grease or 
similar. Apply to all the gears at the start of this STEP, and/or you can always add more grease as 
desired during later STEPS just before the gearbox is attached and enclosed. 

 

  We need to re-adjust the length of the Lower Layshaft assembly from STEP 16. Loosen the M3 grub 
screw in the Reduction Pinion Gear and place the Lower Layshaft assembly into the Gearbox Casing-
Right. Ensure the Bearings are seated with their flanges touching their corresponding ledges. You can 
do this with or without the Diff in place, as desired. 

  Press the two gears gently inwards, but not too hard, ensuring the Bearings are also pressed into their 
recesses in the Gearbox Casing… 

  …and re-tighten the M3 grub screw until it locks the Reduction Pinion Gear onto the Lower Layshaft. 
Check there is no end play of the Layshaft and also that it’s not binding the bearings. 

  Holding the Lower Layshaft in place with your fingers…place the Upper Layshaft assembly from STEP 
13 into the corresponding bearing recesses in the Gearbox Casing-Right.  

  Whilst holding all the assemblies in place (remember gravity is your friend – so orient the outside 
surface of the gearbox downwards so the layshafts naturally stay in place!) slide the Gearbox Casing-
Left over the left CVD/Outdrive and mate with the Gearbox Casing-Right, and thereby holding the 
Layshafts and Diff in position. 
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STEP 21 – GEARBOX 
 

   

 

  Insert M2 hex bolt x16mm into the Gearbox Casing-Right and screw in, ensuring it threads into the M2 
nylock nut already located in the Gearbox Casing-Left from earlier STEP 19. 

 Locked Spool Diff: you can tighten the M2 hex bolt x16mm until the two Gearbox Casings are 
touching, but check to ensure the drive train can all rotate easily without binding or excessive 
resistance.  
Metal Gear Diff: you need to leave the M2 hex bolt x16mm slightly loose with a small gap between 
the two Gearbox Casings, adjust this bolt to ensure the drive train can all rotate easily without 
binding or excessive resistance. If you over tighten this bolt the Metal Gear Diff Crown Gear and 
Diff Pinion Gear mesh will jam together too tight. 

 

  Slide the Gearbox Plate into place, the partial cone shaped protrusions will slide over each side of the 
Gearbox Casing. 

  Secure with the two M2cs hex bolts x8mm 

 Ensure your assembly matches the picture.  
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STEP 22 – GEARBOX DETAIL PANELS - PREPARING THE COMPONENTS 
 

  

 
 

 For the following steps, please prepare:  

  Gearbox Details Panel – Left Side (1x)  

  Gearbox Details Panel – Right Side (1x)  

  M1.6 hex bolt x5mm (8x)  
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STEP 23 – GEARBOX DETAIL PANELS 
 

  
 

  Position the Gearbox Details Panel – Right Side over the right Gearbox Outdrive and against the 
Gearbox Casing. 

  Secure with four M1.6 hex bolt x5mm. Do not overtighten. 

x2 Repeat for Left side. 

 Ensure your assembly matches the picture.  
 

  

x2 
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STEP 24 – GEARBOX ATTACHMENT - PREPARING THE COMPONENTS 
 

  

 
 

 For the following steps, please prepare:  

  Gearbox assembly (1x) – from previous STEP 23  

  M2 hex bolt x14mm (2x)  

  M2 hex bolt x12mm (2x)  
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STEP 25 – GEARBOX ATTACHMENT 
 

   
 

   
 

  Partially insert the two M2 hex bolt x14mm, note they insert at a downward angle, through the 
top/front of the Gearbox and the Gearbox Plate until they just protrude the flat surface of the Gearbox 
Plate. 

  Partially insert the two M2 hex bolt x12mm through the lower/side holes in the Gearbox Plate until 
they just protrude the flat surface. 

  Position the Gearbox and Engine Bay as shown and slide the right-side CVD shafts together. 

  Then repeat for the left side sliding the CVD shafts together, ensure the right side doesn’t slide out at 
the same time! 

  Move the Gearbox towards the Motor Plate, angle it slightly as required to clear the Suspension 
components, play around here a little so you work out the technique and do not use any force as the 
correct movement/angles will allow the Gearbox to easily mate up against the Motor Plate… 

  …then secure the top with the M2 hex bolts x14mm we pre-inserted above. Leave these slightly loose 
for now. 

  Turn the whole Engine Bay/Gearbox assembly over and secure the bottom with the M2 hex bolts 
x12mm we pre-inserted above. For final tightening alternate through all four M2 hex bolts a little at a 
time until the gearbox is secured, do not over-tighten. 
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STEP 26 – CHECK GEARBOX DRIVETRAIN 
 

   

 

  
 
 

  Rotate both Rear Brake Discs in the same direction so that the whole gearbox drivetrain rotates. If this 
turns ok and not jammed then your ready to move to the next STEP. 
If it jams and/or requires excess force to turn then we need to disassemble and check for the issue. 

 Note: this drivetrain is not “super free nor silent” a small resistance and noise is correct!  

  If the drivetrain jams, remove the Gearbox (reverse of STEP 25) and re-check the drive train rotates ok. 
If not, then repeat STEPS 20 & 21. 

  If the gearbox by itself is good, then there are two other items to check, first is that the Motor Pinion 
can rub against the Diff Crown Gear if the pinion is not sufficiently pushed onto the Motor shaft. Check 
that the Motor shaft is slightly protruding ~0.5mm past the end of the Motor Pinion. Whilst ensuring 
there’s a slight gap maintained between the other end of the Motor Pinion and Motor Plate. 

  Lastly check the Motor Pinion/Spur mesh is not too tight (or too loose), revisit STEP 17 and adjust the 
Motor position. If the mesh is too tight even with the Motor pushed upwards, you may need to flip the 
Concentric Motor Screw Insert so the offset hole is oriented to the top, instead of bottom. 
Keeping the inner/outward orientation of the Insert as per your Motor variant from SECTION 5 - STEP 4 
remove the right hand M3 hex bolt x8mm Motor screw and remove the Concentric Insert and flip it in 
the horizontal axis so the hole is located upwards instead.  
Note: the 19mm variant ‘outer/right’ position is shown, if you have the 16mm variant the hole will be 
towards the ‘inner/left’ instead. 
Then reassemble and repeat the mesh adjustment process. 
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STEP 27 – GEARBOX COVERS - PREPARING THE COMPONENTS 
 

   

 
 

 For the following steps, please prepare:  

  Gearbox Rear Cover (1x)  

  Gearbox Rear End Cap (1x)  

  Gearbox Middle Panel (1x)  

  Gearbox Top Panel (1x)  

  Exhaust Frame (1x)  

  M1.6 hex bolt x5mm (6x)  

  M2 hex bolt x20mm (4x)  

  Bearing Flanged 5x8x2.5 (1x)  

  Shim 5mm (1x)  
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STEP 28 – EXHAUST FRAME 
 

   
 

  
 

  Slide the Gearbox Rear End Cap with the flat surface facing upwards and the two smaller M1.6 holes 
first into the Exhaust Frame as shown…  

  Gently push the bottom end of the Gearbox Rear End Cap over the Exhaust Frame tab. 

 Ensure your assembly matches the picture.  

  Place onto the Gearbox Rear Cover oriented as shown and line up their shapes and the six 
corresponding holes. Insert the M1.6 hex bolt x5mm in the two top smaller holes. Do not over-tighten. 

  In readiness for the next STEP, slide the M2 hex bolts x20mm into the four remaining holes, if they do 
not slide in with finger pressure then open out the holes with the 2mm drill bit. 

  Press the Bearing Flanged 5x8x2.5, flange facing outwards towards you, into the back of the upper 
cavity inside the Gearbox Rear Cover assembly. 
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STEP 29 – GEARBOX COVER ATTACHMENT 
 

   
 

   
 
 

  Slide the Shim 5mm over the end of the Upper Layshaft 

  Slide the Exhaust Frame loops of Gearbox Rear Cover assembly onto the two Exhaust Extensions. 
Ensure the Bearing Flanged 5x8x2.5 does not fall out of the back of the Gearbox Rear Cover assembly. 

  Slide the Gearbox Rear Cover assembly past the bend in the Exhaust Extension and mate it against the 
back face of the Gearbox… 

  Initially leaving a slight gap, place the Gearbox Middle Panel as shown, noting the small protruding lip 
that inserts into the top of the Gearbox Rear Cover. Once that is positioned, press the Gearbox Rear 
Cover assembly against the back of the Gearbox…  

  …and secure with the four M2 hex bolts x20mm. Do not over-tighten. 

  Place the Gearbox Top Panel on top of the Gearbox (either direction front/back doesn’t matter) and 
secure with the four M1.6 hex bolts x5mm. Do not over-tighten. 

 Ensure your assembly matches the picture.  
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STEP 30 – CHASSIS & REAR END ATTACHMENT - PREPARING THE COMPONENTS 
 

  

 

 For the following steps, please prepare:  

  Chassis assembly (1x)  

  Engine Bay/Gearbox assembly (1x)  

  M2.5 hex bolt x20mm (2x)  
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STEP 31 – CHASSIS & REAR END ATTACHMENT 
 

   

 

 

 
 

  It’s recommended to temporarily remove the Exhaust assemblies (both sides) whilst attaching the 
Engine assembly to the Chassis. This makes it much easier to get the 2mm hex driver straight for the 
M2.5 hex bolt in next item. Remove the two M1.6 hex bolts x5mm for each Exhaust assembly, clip out 
of the Engine Bay and slide the Exhaust Extension forwards out of the Rear Gearbox Exhaust Frame.  

  Insert the M2.5 hex bolt into the hole in the Rear Bulkhead 

x2 Repeat for other side. 
 Note: the slot channels that need to align with and capture the corresponding ridges of the 

chassis. 
 

  Slide the two assemblies together, ensuring both sides’ channel/ridge lock into each other. Mate the 
two assemblies fully together. 

  Join the Engine/Gearbox assembly to Chassis with the M2.5 hex bolts x20mm. Tighten alternatively 
left/right sides until there’s no gap between the two assemblies, but do not over-tighten. 

  Replace the Exhaust assemblies with the M1.6 hex bolts.  

 WOW a whole Grand Prix chassis for the first time! Well done   

  
 

  

x2 
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STEP 32 – CHASSIS/ENGINE/GEARBOX - COMPLETED 
 

  

 

 Ensure your assembly matches the picture.  
 

 


