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Tasks
Vacuum pressure stacking game
Construction task
Build the project model according to the building instructions. Ensure that the entire mechanism is stable, yet moves easily. Observe, in particular, the following design details:
1. The pneumatic cylinder used for turning is connected on both (!) ends with flexible connections. If it had a rigid connection on one end, it would become tilted. The piston rods would be subject to strong bending forces, and could bend or break. The seals of the cylinder could become damaged. The machine would not work. Note: Pneumatic cylinders should only be exposed to tension and compression, and never to “shearing” - a force lateral to their path of travel.
2. It is a good idea to route the hoses to the lifting cylinder through the centre of the slewing ring. They will become somewhat twisted, but if they are routed “from the outside,” much more hose and space would have to be reserved so that the hoses could follow the movement. However: Without specialised elements you cannot push the part to be turned as far as you want in one direction. Of course, the rotational movement in this machine only extends to a moderate angle, so there is no problem.
3. The lifting cylinder may not be “tensioned” too closely between the two side carrier elements in order for it to work smoothly. This can be adjusted easily by finely shifting the carriers in the groove of the hub.
Topic task
1. First, let the system simply swing between the two end positions of the pneumatic cylinder.
a) How would you handle the task of precisely moving a machine part to two end positions using an electric motor drive?
b) If you used a pneumatic cylinder for the drive, in contrast, what could you eliminate? What is the advantage of the pneumatic controller?
2. Now, look at the centre position as well, when the gripper is above the centre shelf.
a) What is the problem here with using a pneumatic cylinder?
b) What design feature (which we learned about in previous tasks) could you use to precisely reach the centre position?
Experimental task
1. Try to reach the centre position as precisely as possible.
a) What can you adjust to make this easier?
b) What do you have to give up to make this improvement?
2. Play the “Tower of Hanoi” with the machine. There are two discs on the centre shelf, one on top of the other. A smaller disc is always on top of the next larger disc (with the smallest at the top and the largest at the bottom). The task is to move the entire stack of discs to the third shelf just by moving one disc after the other, and do so in such a way that a larger disc is never on top of a smaller one at any time during the operation. The centre shelf can be used for intermediate placement. There are not three different sizes of discs in the components available, but there are three “workpieces” of different colours. They have a flat surface – unlike coins, for instance – and are therefore suitable for our vacuum gripper. Define a “correct” order, for instance, so that a darker workpiece is never placed on top of a lighter one, or simply label the workpieces “1”, “2” and “3”. 
a) In what order do the workpieces have to be transported, from where and to where, to solve the task?
b) Could you do this with a stack of 4, or 5, or ... workpieces, sorted by size?
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