Jeroen Jonkman’s “Sterling 60”
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I wasn’t going to do a posting on this but since I made a few changes and had to learn a few tricks I thought I’d pass them along.

The G.A. Drawing.    
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Jeroen has previously posted these for free use in the public domain so I presume he won’t mind me repeating it here.
I fully acknowledge that this is Jeroen Jonkman’s design “Stirling 60” dated 17th October 2012.

I redrew the entire thing as I prefer to have a full set of dimensionally usable drawings in AutoCad. This helps me get my head around the design and plan my way forward as to how I’m going to make the model.
Also if I make any changes or adjust to compensate for errors or size availability issue, I can more easily see what the effect is going to be.

The drawing and these build notes are available at the HMEM website :-
https://www.homemodelenginemachinist.com/threads/jeroen-jonkmans-sterling-60.31956/ 
And a video of it running on YouTube:-
https://youtu.be/3sntYgKgqVQ

Changes Made:    

1) I changed the candle holder to an alcohol / meths burner as I frequently had soot build up from candles.

2) I did not solder the cylinder assembly to the main post (I felt there were quite enough parts soldered together in that assembly and thought it might prove troublesome) so I secured it with M2.5 cap screws.

3) I made the power piston from cast iron and added labyrinth sealing grooves.

4) I changed the candle mounting boss to tapped through so that the securing screw also became the height adjusting screw for the candle holder.

5) I made the displacer shaft bush from cast iron and eliminated the shoulder to support it in the displacer cylinder electing to go for a push fit (it doesn’t need to be terribly tight).

6) I used a Ø2 headed ejector pin for the crankshaft small end pin and secured it with an M2 grubscrew (as opposed to soldering)

7) I used the remains of the Ø2 pin as the displacer shaft.
It’s a hardened and precision ground pin – an off the shelf item for plastic toolmaking etc.

8) I made all the conrods as soldered assemblies using tubes rather than machining the whole thing from solid.

9) I made the smaller columns and crank cross-head from 12mm A.F. Hex brass bar – for aesthetic reasons (although it makes the cross head easier to make and solder assemble.)









Build Notes:    

The following build notes also appear on the drawing :-

All dimensions are untolleranced, make allowance for limits & fits.
Other than coordinate dimensions,  No Decimal= Open, 1 Decimal = check fit / size with mating part, 2 Decimals = mating bearing parts – Generally ream holes and make shafts to suit.

If you upload the AutoCad *.dwg file, each part is in a different layer and colour – all dimensions are in the layer “Detail1” – By turning layers on and off you can see where the part is located / relationship to other parts in the G.A.

Manufacture parts (generally) in detail number sequence – for ease of matching parts.


Some WIP Photos & Notes: Displacer Cylinder:    
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The above picture shows the through bush without the shoulder.
When you turn this part – make it to fit the test tube – there is 0.4 to 0.5mm clearance between the brass cylinder and the glass tube. The tube is held in by the friction against the “O” rings. You should be able to push it in and out with moderate finger force. You must use heat resistant Viton “O” rings.

It mustn’t be so tight that you can’t pull it out – if this happens you can blow it out with compressed air – CAUTION – fire it into a bucket of water and wear safety glasses (don’t ask.)

Now mark out the test tube and part it off using your cylinder and “O” rings as your holding fixture (before you part it off – trust me I had to put my cylinder assembly in the 4 jaw to do this).
Part it off using a three square or sharp edged diamond file – once cut off you can dress the ends of the tube with a diamond file or silicon carbide paper.
Don’t try and hold the test tube in a chuck or collet of any description – even with protective soft material in between – it will break.

I bought 5 tubes, I broke 2 trying to chuck them, I broke one that was too tight and when I blew it out with compressed air it bounced off the sponge I was trying to stop it with and shattered against the wall. #4 has been working happily ever since.

The Wicked Alcohol Burner:    
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I haven’t detailed this in the drawings but you can lift the drawings from the CAD data (which are correct) or wing it – it’s not critical. I fill it with a 10cc syringe – it takes about 8cc and runs about 20 minutes on that.








The Crank Assembly:    
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I made this using the ejector pin so that it was screwed rather than soldered together which I considered problematic – particularly if you ended up dismantling it several times debugging it.
My pin was a tight push fit into a Ø2 reamed hole and I have had no problems with it coming loose – a poor fit might “worry” the M2 grubscrew.

The Power Piston:    
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I simply reamed the power cylinder Ø5 and then machined and polished this until it just fits and runs smoothly without binding.

Gudgeon Pins & Ø1.2 Holes:    
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Not having a 1.2 reamer, I settled for simply drilling the holes.

I then used Ø1.2 stainless (MIG welding) wire which seemed to give a reasonable fit. (Welding wire tends to be tolleranced down)

I found squeezing the ends to a square section (with exactly the same cross sectional area) in a steel jawed machine vice was a good method to make them a tap fit into each joint.
I applied Loctite to this end so it could weep in and set without gumming up the rest of the joint. Once cured I cleaned up the ends with a Dremmel.

The Power Piston gudgeon pin must be completely trimmed back the others not so much.

The Conrods:    
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I figured these long flimsy parts would be awkward to make so I opted to solder them to tubes. Makes it much easier but it does introduce the problem of aligning the ends.
I did that by making the parts a push fit – drop a piece of flux cored solder into the tube – heat and it solders itself. The first end doesn’t matter – so for the second end, drop in the piece of solder – fit the clevis end and twist it (MkI eyeball) into alignment – stand it up and heat to solder.

Final Assembly:

Everything must fit together and run without binding.

My first attempts at running the engine drove me mad – I became convinced it would never work.

This engine will run with lots of side clearance on all the conrods – a lot of clearance on the gudgeon pins is going to be noisy. The displacer shaft / bearing and the power piston / cylinder are the only parts that need to run really closely.

But once I worked out the tight spots (first by machining / filing / polishing / adjustment) it started to run if I applied my butane torch – but it still wouldn’t run on a candle.

Then I ran it by running the flywheel against a rubber wheel in my lathe and spun the bejesus out of it for several hours (whilst keeping it lubricated).

As you can see it now runs quite happily and even does so with all the joints oiled as well as the displacer shaft and power piston - which Jeroen recommends be run dry – I don’t - even the 2Z ball-bearings are running with their original grease charge which again Jeroen recommends you flush out.

After discovering just how temperamental a 1 candle-power motor is to binding I think I now know why my own design failed to run – too damned tight. I’ll have to revisit that one again when the motivation returns.

Copyright & Usage:

These drawings are my own work and are intended for free use in the public domain. They may be freely used in whole or in part. As per Jeroen Jonkman original issue and my usual permission.

Once again the original design is by Jeroen Jonkman – I make no claim to any original works here.

Disclaimer:

The authors accepts no responsibility for any loss or damage howsoever occasioned by the use of this information.

Any errors in translation or amendment of the original plans are mine.

Ken Irwin – Cape Town - 25th February 2020

To contact me send a personal message to “Ken I” via the HMEM Website.
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