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STEP 1 – UPPER LAYSHAFT 
 

  

 

M2cs x10mm 

Shim 5mm 

Bearings Flanged 5x8x2.5mm 

Washer 4mm I.D. 

After installing the; shim, bearings and 
washer, insert the pin. 
Tip: use some grease to hold pin in place 
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STEP 1 – UPPER LAYSHAFT 
 

  

 

Apply grease here to 
hold pin and bevel 
gear during assembly 

Check the order of parts and 
ensure the bearing flanges are 
correctly positioned. 
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STEP 2 – LOWER LAYSHAFT 
 

  

 

Leave reduction gear/grub screw loose for now as this will 
be temporary removed and repositioned during future steps 

M3 grub screw 

Tighten very carefully to ensure not to 
damage the gear. Also ensure sufficiently 
tight by trying to pull shaft outwards. 

~44mm exposed only 

Bearing Flanged 6x10x3mm 

Shim 6mm 

M3 grub screw 

Lightly sand surface until bearing pushes on with 
tightness, do not sand too much so that bearing is loose 
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STEP 3 – GEAR MESH JIG 
 

  

 

#1) M2 x16mm 

#1) M2 nylock nut 

#3) M2 x12mm 

#2) M2cs x10mm 

Slide onto shaft, but leave grub screw 
loose for this meshing process 
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STEP 4 – GEAR MESH 
 

  

 

Bearing Flanged 6x10x3mm 
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STEP 4 – GEAR MESH 
 

  

 

Note: grub screw faces up so the 
gear teeth can slide together 

#1) Loosen motor screws 
#2) Rotate gears and let motor settle 

to give a touching/close mesh 
 but not jamming 

#3) Tighten, taking note of mesh 
 

Note: A loose mesh is bad and 
could cause teeth to be damaged 

 

19mm motor version  hole outwards 

16mm motor version  hole inwards 

Mesh: Standard / Tight(down) / Loose(up) 

 

Select mesh inserts as per: SECTION 6 - STEP 1… 

Rotate gears to feel mesh 
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STEP 5 – DIFFERENTIAL 
 

  

 

M2cs x10mm 

Bearing Flanged 8x12x3.5mm 

Optional: Shim should not be 
required, only use between diff 
and bearing if there is excess 
play on this side – recheck after 
gearbox casing assembly… 

Shim 8mm (optional) 

After Bearing and out drive installed onto shaft, 
align holes for M2cs, install from counter sink side 

M2cs x10mm 
Install from side with 
countersunk hole 

Note: use Universal Shaft part 
with ‘outer’ shaft section 
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STEP 6 – GEARBOX CASING 
 

  

 

Ensure Bearing clicks/seats all the 
way into the Casing recess.  
 
Note: Bearing will protrude slightly 
outside the casing when fully seated 

Place lower layshaft assembly into casing 

Sand adjoining face of Right-hand side 
casing on flat surface before assembly 

Note: Reduction gear/grub screw is 
still loose, enabling it to slide so 
that bearings can seat into their 
recesses. Grub screw will be 
tightened in a future step… 

Drill  
2mm hole 
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STEP 6 – GEARBOX CASING 
 

  

 

Place upper layshaft assembly 
into casing 

Hold gearbox tilted to its right, so 
gravity keeps the layshafts in place! 

M2 nylock nut 

M2 x16mm 

Drill 2mm hole before inserting M2 nylock 

Sand adjoining face of Left-hand side 
on flat surface casing before assembly 

Only tighten until 
gap between casing 
halves is gone 



SECTION 9. Gearbox  

 
 

Version 1.0  Section 9 - Page 11 
 

STEP 6 – GEARBOX CASING 
 
  

#1) Gently press gears inwards so 
that there’s no end play, but do not 
press hard as that will cause 
pressure on the bearings. 
#2) Tighten the grub screw carefully 
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STEP 6 – GEARBOX CASING 
 

  

 
 

M2cs x10mm 

Lubricate gear teeth 

Lubricate gear teeth 
 

Lubricate gear teeth 
 

Silicone diff grease works 
well for gears lubrication 
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STEP 7 – GEARBOX DETAILS 
 

  

 

M1.6 x5mm L&R 

M1.6 button x8mm 
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STEP 8 – GEARBOX REAR COVER 
 

  

 

Bearings Flanged 5x8x2.5mm 

M2cs x8mm 

M1.6 button x4mm 
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STEP 8 – GEARBOX REAR COVER 
 

  

 

#3) M2 x20mm 

#1) M1.6 button x4mm 

#2) Small tongue is captured by 
the main rear gearbox cover 

Drill 4x holes with 
2mm bit in both parts  

M1.6 button x8mm 
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STEP 9 – GEARBOX INSTALL 
 

  

 

M2 x14mm 

M2 x12mm (and other side) Position M2 bolts (all 4x) 
so that they only just 
protrude the gearbox plate 

Drill 4x holes 
with 2mm bit 

Note:  
bolt positioning, 
prior to gearbox 
installation in next 
step… 
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STEP 9 – GEARBOX INSTALL 
 

 

 

Note: grub screw faces 
up so the gear teeth 
can slide together 

Lubricate gear teeth 
 

Check drive train can be rotated without too 
much effort.  

It will feel slightly tight and noisy  that is ok!  

But if it’s jamming check all prior steps and 
ensure casing bolts are not too tight 


