
SOME HINTS ON DISMANTLING 

AND RE-ASSEMBLING A STUART  

R3M GEARBOX 

 
INTRODUCTION 
 

All terminology is my own, I have not been through the manual to try and work out what 

each part is called. Maybe you can see why? 

 
All usual legal disclaimers and Health &Safety apply, see in particular note 2. 

 

All threads are BSF, use Whit spanners or BSF from Ebay 

 

I am not sure you should dismantle one of these for fun. I only did it because I could not 

alter direction of rotation. If its all working nicely may be best to leave alone. 

 

The dividing lines -----  are there to make sure you look at the right photo in conjunction 

with the text. 

 

Some handy tips then, not a comprehensive guide…………I was told you could not 

reassemble one of these without having 3 hands, I used 2 hands and a lolly stick. 

 

I am no expert I just thought I’d take some photos as I went along and then mark them 

up, and then I decided to write about them. 

 

Any errors omissions please let me know by yahoo email or via STINFO.           

 

Andrew Berry  



    

All photos are of R3M serial 41R043 

 

Under - The engine as purchased in Sept 2009 

 

 
 

 

HERE WE GO 
 

1. Take digital photos as you go to remember what you have done - I wish I had taken 

more.  Even if you only take general views  whenever I have found myself a bit lost, I’ve 

seen the thing on a large shot, opened it up on the computer and zoomed in to see what 

went where. 

 

2. If using the kitchen table ensure wife is out and dogs have sworn an oath of silence 

 

Clean off the outside of the casing as far as you can – at least to minimise how much dirt 

falls onto the gears - although once you have an empty casting you can give it a really 

good clean. Once the bearings were revealed or removed I ‘sealed’ them with a layer of 

duck tape on both side to try and keep them clean. 

 

 



3. Ensure any gearbox oil and centre bearing oil is drained out – there is only the one 

drain plug, under the serial number plate. The oil from the centre bearing should drain 

back to the gearbox as far as I can see provide the gasket has been cut correctly. 

 

 
 

------------------------------------------------------------------------------------------------------------ 

 

The drain under the magneto bracket (small photo  is for the main sump, which , the 

engine being a 2-stroke  - should be empty. This plug is provided to drain out un-burnt 2 

stroke oil and condensation. 

 

 
 

 



4 Remove prop shaft drive flange.                                                                          

Undo nut – and if the key comes off, the shaft ( and mine did not ) don’t lose it. 

 

 
 

------------------------------------------------------------------------------------------------------------ 

5. Remove the tram-handle shaft  

 
 

 



 by: 

Removing large screw, remove small screw, and undo the big brass nut – do not 

lose the spring and detante inside. 

 

 
 

 
   

 

 

 

 



Now lift out the vertical ‘tram’ shaft   - with a bit of joggling, although if its free it 

just lift straight out 

 

 
 

------------------------------------------------------------------------------------------------------------ 

 

Lastly unscrew the brass tube, although there is actually no need to remove it, but at least 

you can polish it up and out it out of harm’s way. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



6. Assuming all the starter mechanism is already disconnected, and the bicycle chain is 

looped out of the gearbox case then push a wooden lolly stick through the chain links and 

across the flanges to keep tension on the starting dog. 

 

If you don’t do this, then when you get the gear box apart suddenly, the dog assembly  

will fall out onto the floor.  

 

(I should know – it happened to me). 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

NOTE there is no need to take out this screw, even if you are able to do so. 

It is the other end of the locating pin on which the starter assembly slides. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Under – the photo shows the business end of this pin, sticking down into the gearbox and 

limiting the fore and aft motion of this dog clutch along it’s shaft.  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

7. Remove all fastening between gearbox and centre bearing. 3/16 BSF 

 

Note that the only 2 studs are those in the 10 and 2 o’clock positions. 

 

Fixing at 12 o’clock midday position is a roll pin. 

 

 
 

Photo shows centre bearing casting at top of photo, gearbox underneath. 

 

Roll pin is ringed, and the two studs are arrowed. The rest of the flange fasteners are all 

standard bolts there are five of them in total 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



DO NOT make the mistake I made and undo the screw holding the spacer casting. If you 

do you may well end up with this, but I like to believe it was already broken and that’s 

why the gearbox did not work when acquired it. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



In the photo under the engine is canted over on it’s side . 

 

 
The red arrow is the bolt or screw NOT to undo – it holds my favourite casting – the 

spacer – in place. There is one other bolt holding the casting in place which you can only 

access once the centre bearing casting is removed. 

 
( My screw is not original, I think it should have a 3/16 BSF cheesehead – can anyone confirm 

pls ? It does not show up well as it is bright finished  ) 

 

The two greenish arrows head to head indicate the joint between the centre bearing and 

the crankcase, just for info as it shows so well in the photo with the gasket. 

 

The two holes that are ringed and not arrowed are two more of the five normal bolts.. 

 

 

 

 



8. The rest is common sense, prise apart at the flanges and withdraw gently. After you 

have the gearbox cover off you may well find that the main shaft cluster came out with it.  

 

Remove the dog clutch which hopefully is now dangling by its chain. Remove the chain, 

obviously there is no need to split the chain. 

 

I did not dismantle this main shaft it, I have no idea how it works!! Note the cut out 

where the tram handle fits in, and the bearing which butts up onto the spacer casting 

mentioned previously. Gave a fiddle with the bit where the cut out is, make sure it slides 

each way towards the respective set of springs. 

 

The arrow is on the bearing that houses into the centre bearing casting. 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



The starter dog assembly looks like this in its cage, note the slot that engages with the pin 

when the clutch slides is hidden in the photo. The dog has fallen of the end of the shaft as 

I withdrew the casing, and the cage has dropped off the pin. The lolly stick has stopped 

the dog assembly falling onto the floor. The pin is arrowed as is the location of the slot. 

This is also what it should look like when you come to reassemble it and are ready to 

offer up the cover again. Don’t forget the chain. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



And the shaft the starter dog clutch rotates and slides on looks like this and can be 

unscrewed out of the centre bearing casting although after I had done it I found it didn’t 

actually gain you anything. The bearing cage is a sliding fit as is everything on this shaft. 

The hole in the end of the shaft is only for a tommy bar if required –so far as I am aware. 

 

 

 
 

If you want to dismantle further, and once you’re this far you really should so you can 

clean out the centre bearing space then remove this nut, and then the bearing on the end 

of the shaft and then  the gear wheel with woodruff key. If the cylinder barrel is off the 

engine you can lock this shaft if you jam the crankshaft web again the main casting with 

a bit of wood but being very careful not to damage the web or bend the crankshaft – its 

your decision. 

 

 

 
 

 

 

 then you undo this nut ( under )  in it’s turn and follow a similar procedure. The large 

non-arrowed gear is the actual starter gear with dog clutch that sits on the roller bearing 

shown above – it is a sliding fit. Collect the woodruff key under the gear ! 



 

 
 

------------------------------------------------------------------------------------------------------------ 

 

 

When you get to the oil splasher on the inside of the centre bearing near the water pump 

drive gear then note it is shaped, ( angled)  and must be replaced the same way round.  

 

 

 
 

 

I did not dismantle any further than sliding the pump drive gear off it’s shaft. Splitting the 

crankcase in half or looking at the compression seals is probably something to avoid 

unless you really know what you’re doing…and I don’t. 

 

 

 



Re-Assembly 
 
This description starts from the point where you have the centre bearing assembly back 

on the engine . check double check your new gasket if you have made it yourself, or 

contact David Schofield who can supply a complete gasket set 

 

Lets hope you remembered to re-attach the cast iron spacer casting before you re-fitted 

the centre bearing. Now is the time to check the casting is tightly screwed up. In this 

photo is shows as being brass – this is my replacement one which if nothing else shows 

up well in the photo. 

At this stage the only gear on the crankshaft should be the one shown ( complete with it’s 

woodruff key ! ) and the retaining nit – double check this is at tight as possible – once its 

all bolted together it will be too late. 

 

 
 

 

 

 



The roller bearing can now be replaced on the shaft and oiled. 

 

 
 

--------------------------------------------------------------------------------------------------------- 

 

 
Now place the large starter dog clutch gear on its shaft ( teeth facing aft  ! ) and ensure it 

meshes with the adjacent gear, and everything rotates freely still ? 

 

 
 

 

 



Now the prop shaft itself can be refitted, bearing must seat properly and the large 

diameter bearing must butt up tight to its spacer – the casting or in my case the brass bit. 

 

 
 

You will need to ensure the gear meshes in nicely and that everything still rotates. 

 

 

Lastly , go back to the crankshaft, and fit the final gear , bearing , washers and nut -  In 

reverse of the dismantling process.  Woodruff key !! Mesh and check rotation. 

 

 
 

 

 

 

 

 

 

 

 

 



The gears and shaft ready to have the casing slipped back over it, funny how it looks 

rusty under the camera flash (!) 

 

 
 

On the centre bearing flange the red arrows show the two studs, which are the only 

projections from the flange. The roll pin is retained on the casing itself. 

 

--------------------------------------------------------------------------------------------------------- 

 

The red rectangle in the photos above and on the next page show the notch in the output 

shaft, which must be on top and aligned horizontally – I say this because I now happen to 

know that if you don’t do this you will have to take it to bits and start again, see under 

 



 
 

2. I f you are assembling on a table carefully align the engine so that the flange joint is 

OFF the side of the table, otherwise you won’t get the casing to mate. The gearbox belly 

is deeper than the engine feet - which is why the official issue engine tray is dished. 

 

Be aware If you have removed the flywheel once the gearbox it is all assembled the 

centre of gravity changes and it will all fall off the table if you are not careful.  

 

 

This is the clever bit.  Make sure you know where the pin for the starter slide is. Prepare 

the starter gear cluster and chain with the lolly stick again. The stick is the fail safe, so 

you can let go of the chain without it falling down into the case. When you actually 

assemble you grasp the chain in the same way as if you were pulling someone’s hair by 

the handful  in one hand and use the chain to  pull the gear assembly  up, lower it down or 

most importantly twist it to ensure it locates both on the slide pin and on the shaft as you 

gently push the casting over the gears with your other hand. Don’t force anything. It 

should all slip together with no force except a tap with a hammer onto a block of wood to 

push the casting back down the roll pin. Put one or two nuts on to hold it all together – no 

more – in case it does not work properly. 

 



Whilst its not ideal if the chain drops off the lower sprocket I found I could waggle the 

chain back on one tooth with a finger down the hole, and then rotate the gear box to re-

mount the chain in the same way you put the chain back on a racing bike. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Once you’ve got to this stage the rest is all straight forward. I would refit the tram handle. 

Making sure the flat is facing aft to accept the détente when you refit it. 

 

 
 

……and making sure the bottom ‘nib’ engages in the slot properly, 

 
 

Fit the two retaining screws and détente before doing much else – you do not want to 

know how many times I have assembled/re-assembles to re-check things. Note the two 

groves on the tram shaft that engage with the retaining screw to limit rotation to 180 

degrees – you may need to rotate the shaft to get the screws to locate properly in them. 
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