Letters from Steve Truscott.

3/11/00

I have just test run a Manson engine made from bits I made and never used in 1983. If you hang onto things long enough they come in handy eventually. It is very interesting what I learned from the exercise.

This engine is about 1.75” bore (44.5mm), 1.25” (32 mm) stroke and uses a stainless milk jug for the hot dome. It seemed like a good idea at the time to made the displacer out of wood (pine) as 1) I had some and 2) It was very cheap and quick to make. This turned out not a good idea as the wood carbonises and fills my workshop with smoke. However the most important thing is the sap which condenses in the liner and gums everything up!

When the engine is running it turns about 60 rpm, it is the slowest engine I've ever seen run. It also goes for about 30 secs one way, stops and self starts the other way for about 30 secs.

I also underestimated the size of the ports required to get the air in and out. I think you mentioned Ole Berge who used slits. I only used holes, small ones at that which seem to be choking the engine. As soon as I get a steel or stainless displacer fitted I should be able to make some measurements of pressure and indicated pressure etc. 

My engine uses one port in the liner and two ports in the piston skirt. One thing I never considered is the liner lubrication which is sucked into the fluid space. I am sure that at least once I had a diesel engine for one stroke anyway. (something went bonk anyway) I use a spray, INOX, which happens to be an Australian product but I find infinitely better than WD40 et al, except in this case an atomised spray wasn't one of my better ideas. It didn't blow the displacer off the engine so I suppose it was OK. 

13/11/00

This morning I started to pull the Manson apart and found that I'd got a gasket in crooked so that it was partially blocking the transfer port. After fixing that the engine ran up to 220 rpm  (still slow but double what it was). 

The torque at 200rpm is 50gm at 150mm radius of brake. 

The indicator card is more the shape the computer says it should be, however I have lost the card in the computer and I must leave it for now. 

My instrumentation is still being very naughty, works some times and then stops with some weird numbers 

I have spent some time calibrating it all and when I start the engine it all stops.

Engine size is 42mm bore by 31mm stroke latest run was 50 gm weight at 100mm radius and 200 rpm. 

( I haven't worked this out yet) 

The attached spreadsheet containing data and indicator cards is the result.

aa) The paint sketch shows the arrangement of the piston position indicator which uses a potentiometer pulled by a rod on a pin on the fly wheel. It is returned by a rubber band. I calibrated this by setting it up so that the angle between the pot arm and the link was 90 deg when the pin was at bdc then by charting the numbers returned from the adc at piston positions in 2 mm increments. When I charted this out there was a little non linearity but not enough to slash your wrists over but enough that I will have to do something about it. I intend to change the pot arm for a roller or sheave. One thing about using a spreadsheet is if the error is symmetrical corrections can be put in very easily.

bb) The pressure sensor was calibrated using a plastic tubing "U" tube and the figure of 0.42 psi per foot head. I had found the sensor changed zero as the runs progressed which I traced to the radiant heat from the burner heating the sensor. This was over come by protecting the sensor from heating. You will notice that during the run I stopped the engine and checked the zero (atmospheric line) hadnt moved much. The sensitivity was 71 units / 1 psi.

cc) I'm not very proud of the job I did of my engine and certainly would not show it at the exhibition and with trepidation attach some photos of it. The indicator cards show some problems which you can hear as well. The ports are not big enough and I believe the engine is choking The pressure doesn't get near atmospheric before the ports shut. Even with a lot of heat the engine will not turn more than 250 rpm but it still turns with a reasonable torque at 50 odd rpm. The propeller on the shaft was expedient at the time when I needed a flywheel in a hurry so I glued it on with Loctite, not a good idea as it turned out but it does make it easy to line up pots etc.

I am keen to put this engine away and start on the next one now. I have been day dreaming about a flat twin, both rods onto a single crank. This should help the problem of pressure pulses in the crankcase and perhaps the buffer containment can be smaller than a 20 ltr drum. Also the exhaust and intake will line up and possibly assist each other. The transferator design appeals but with fins instead of coils for the cooler. Actually I made a Stirling version some time ago but I ran into trouble due to porosity in the aluminium I used in the cooler and it never ran.

