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Solution sheet
Single acting cylinder, solenoid valve
Example solution for topic task
Topic task 1: The barriers open and close reliably if everything is installed correctly and can move easily. When the button is not pressed, it is closed; pressing the button opens it. When you release the button, the barrier closes once again.
However, the barrier's movements are unnaturally fast and jerky, which is not desirable.
Topic task 2: The centre point of the joint on the bottom end of the cylinder describes a circular movement around the rotational axis of the barrier when the barrier moves. The cylinder piston, therefore, is not moved only in the lateral direction of the cylinder, but rather also transverse to it. The joints at both ends are required so that it does not become bent and so that the model works (the joint module on the bottom, the cylinder connection to an axle on the top).

Evaluating the experimental task
Experimental task 1: This allows us to throttle both the intake air and exhaust air of the cylinder. The barrier moves more slowly. The throttle effect can be different in the two directions of movement, because it is reset only with the force of the spring.
Experimental task 2: Now the throttle is only effective when the cylinder is connected to the (throttled) intake air. The exhaust, in contrast, can flow freely out of the cylinder and through the valve to the outside. Only the downward movement of the barrier is slower; it still closes at the same speed as the variant without a throttle.
Experimental task 3: The plug has no or almost no effect. Finding: The piston outlet of the single action cylinder is clearly not totally sealed.
This makes the cylinder move more easily, ensuring that the force of the return spring is sufficient to return the cylinder. However, no exhaust damping is possible on this cylinder connection. The front hose connection of the single acting cylinder is not useful, but only required for production.
Experimental task 4: This allows us to reverse the signal of the button – or “invert” it. The solenoid valve now receives current when the button is not pressed. In this case, therefore, the barrier is normally open, and closes (via the return spring) only if and for as long as the button is pressed.
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