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Solution sheet
Moving a cylinder slowly
Example solution for topic task
Topic task 1: The intake air throttle causes the cylinder to move jerkily and in small steps. This is because the air pressure must first overcome the static friction of the cylinder piston. Once this occurs, the cylinder piston will move. At the same time, however, it increases the available volume. If the quantity of air remains the same, the pressure will be reduced – until the cylinder applies less force than the force of the sliding friction. This will cause it to stop again. This cycle will repeat until the cylinder reaches one of its stops (ends). This effect is even worse when greater forces are applied. Therefore, intake air throttling is usually not useful.
Topic task 2: When the exhaust is throttled, the vented half of the cylinder remains under pressure. This causes the cylinder disc to become “tensioned’ between two volumes under pressure. This creates a much finer, less jerky movement. It is also less subject to interference by external forces, because the cylinder pistons are held in place with a relatively large amount of force. Exhaust throttling results in a more even cylinder movement.
Topic task 3: The finding is: The exhaust throttle is the right throttle!

Evaluating the experimental task
Experimental task 1: Exhaust throttling allows the cylinder to move so slowly that it takes tens of seconds to complete an entire stroke. You could even stretch it out to a minute or more with careful adjustments.
Experimental task 2: If the throttle is so strong as to allow almost no air through, the effect is visible, since it takes a while for enough exhaust to escape and cause the counter-pressure to be reduced to such an extent that the cylinder can overcome its static friction. The cylinder remains stopped for a moment when the valve is switched, before it begins to move.
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