
Gearbox Overhaul 

Dismantling the NSD gearbox is straightforward.  These bikes were made to be easily maintained, at the roadside if 

necessary.  You just work your way in, undoing the screws, bolts and nuts as they resent themselves.  You can work 

on the box internals without taking the box out of the frame but it’s not a lot more work to take it out and this 

makes everything easier, especially the reassembly of the loose rollers. 

It’s good to have a system of trays or boxes to hold the parts.  Photograph at every stage – this saves pondering what 

goes where and which way up. 

Now, I decided to strip the gearbox because it was slipping out of second gear.  And - eureka – when I got to the 

sliding second gear (F) on the main shaft, I found that it had been put in backwards.  The friendly vintage VMCC 

Triumph expert, Peter Cornelius, had warned me that this gear is easy to put in the wrong way around.  And mine 

was.  It’s not obvious but the gear has dogs on each side that engage and disengage as the gear-change lever is 

operated.  If you understand how the gear changes work, you can see which way the dogs need to go to get the 

most positive drive – gear A only drives, gear B is only driven.  Helpfully, on my gear F, “OUT” is stamped on one side 

(this side was in).  Peter Cornelius tells me the gear is not always so helpfully marked.  

           

                                                             In side    Outside (you can just see ‘OUT’) 

These pictures show the slopes on the dogs working with (right) and against (wrong) each other. 

           

          

Right      Wrong 



Now, this doesn’t necessarily explain why it was slipping out of second as the dogs engage to give 1st and 3rd gears.  

Second gear is created by the two sliding gears with dogs disengaged, and I did see that the two sliding gears both 

show significant wear – but, perhaps, not enough to explain the slipping out of gear.  I decided to reassemble with 

everything correct and carefully adjust the linkage to the hand lever.  Perhaps, if everything is correct and properly 

adjusted, it will work? 

So, this is how the gearbox operates. 

The main shaft has two elements: one, the clutch shaft with gear A fixed to it is driven by the clutch and a sliding 

splined part which is always rotates with gear F.  It also carries gear B that is free to rotate unless it’s dog is engaged 

with F.  F has dogs on both sides that can engage with A or B. 

The layshaft has gears C and D fixed to it and carries sliding splined gear G which always rotates with it. 

 

The main shaft is at the top; it rotates anti-clockwise looking from the clutch end. It is not solid but has two elements 

that are connected when F is to the left.  A is always driven by the clutch.  The sliding dog gear, F is always engaged 

with the right part of the shaft through its splines and it can engage either A or B with the shaft, or neither. 

The layshaft is at the bottom.  All the gears on the layshaft always rotate together (C and D are fixed to the shaft and 

G slides on the splines. 

For 1st gear, the sliding second gear pair, F and G are not meshed with each other and F is to the right where it 

engages B with the shaft.  A drives C which is fixed to D which drives B and, through the dogs of F, the output shaft, 

i.e. gears A, B, C and D create 1st gear. 

For neutral, F is not engaged with A or B and is not meshed with G – no drive. 

For second gear, F and G are meshed with each other and no dogs are engaged so A drives C, G drives F and, thus, 

the output shaft. 

For top gear, F is to the left and the main shaft is connected through, giving 1:1 drive.  Gearing of the top gear is 

effected by the sprockets alone. 

On inspection, all parts of the gearbox are good except for wear on the second gear pair so I cleaned everything.  

Reassembly is straightforward.  Main shaft elements and forks go in first, then the spring and kickstart ratchet, then 

the layshaft.  I had to assemble the carrier with the inner set of loose rollers, then the layshaft, then the outer set of 

rollers.  Initially, the gears did not rotate freely of the ratchet – until I realised that it relies on the external kickstart 

spring to fully disengage the ratchet. 

It seemed logical to connect the gear change linkage with second gear selected at the box and with the lever in the 

corresponding position.  The linkage has a turnbuckle to allow accurate setting. 

With the chains and guards back on and the gearbox filled with oil, it was ready for a trial.  It was very satisfying to 

find that it no longer slipped out of second gear and that the gear change felt positive.  This may be due just to 

having it set up properly but I had enjoyed finding out a bit more about this nicely made motorcycle. 

 


