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Tasks
Electro-pneumatic barriers with single-acting cylinder
Construction task
Build the barrier according to the building instructions. Use the “single-acting” cylinder (with red piston and installed return spring) as the cylinder. Observe the following points while building:
· The barrier must function easily and run smoothly. Do not install the two axle bearings that bear the rotational axis of the barrier too tightly; instead, leave enough play for the barrier to be moved easily. The axis must sit “flush” – the three bearing modules it passes through must sit in a clean line.
· When installing the cylinder, ensure that you do not load or bend it in a lateral direction if possible. Note the direction in which the groove on the lower joint module points. Insert the cylinder onto the top axle and joint module at the same time, or insert it first into the joint module and then thread the axle through the cylinder and the top axle bearing.
· You must use the top two connections of the fischertechnik button for it to make contact when it is pressed.
· The top connection of the solenoid valve is the one for the compressed air feed; the side connection is the outlet that is connected either to the compressed air or exhaust depending on the switching position of the valve.
· The polarity of the electrical connections of the solenoid valve is not important; it will work the same in both current directions, just like the fischertechnik compressor.


The power supply (at the left of the circuit diagram) is shown here as well, since it is required to connect the button and solenoid valve.
The solenoid valve (shown in the dotted frame in the circuit diagram) is a 3/2 way valve: 3 ways (intake air, outlet and exhaust) with two switching positions. However, it is activated by an electromagnet. Once the magnet receives current, the valve “switches on” and switches to allow passage between the intake and outlet. If it is not receiving current, it blocks the intake air and instead connects the outlet with the exhaust (this automatic reset is symbolised by the spring in the circuit diagram). With our solenoid valve, the exhaust does not have a separate connection; of course, there is an exhaust outlet, since it would not work without one.
The single-acting cylinder requires only one compressed air inlet to work. It can be extended with compressed air, but will automatically return to the initial position when bled through the installed return springs (only with the force of the springs, however). You can use it anywhere large forces are needed only in the extension direction, and it requires only one compressed air inlet to control.
This is advantageous when using the solenoid valve, since it is just a single 3/2 way valve. To control a double-acting cylinder with these solenoid valves, you would need two – one per cylinder outlet. 

Topic task
1. Test the model thoroughly. What works well? What don’t you like?
2. Describe why the cylinder in this model must be attached on a swivel on both ends.

Experimental task
1. Install a throttle in the hose between the solenoid valve and the cylinder. What can you adjust with it?
2. Install the throttle instead in the hose between the tank and solenoid valve. What can you adjust with it now?
3. Close off the second outlet of the cylinder (on the side with the spring) with a P plug. What changes?
4. Instead of the two top connections, use the two bottom connections of the button. What changes?
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