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Tasks
Throttling a double-acting cylinder in only one direction
Construction task
Use the basic model of the barrier you built in the previous task, or build it according to the building instructions. This time, however, use a double-acting cylinder (with blue piston, without return spring) and the manual valve instead of the solenoid valve. We have to activate both sides of the cylinder, and a single solenoid valve would only work for one.
In this task, we want to cause the barrier to close slowly (so that no one standing under it is hit), but open quickly. As we previously learned, throttling the exhaust is the right approach. Connect the hoses as follows:


We are using one throttle in the hose between the valve and the top end of the barrier cylinder. When the barrier closes, the cylinder retracts, and the exhaust on its upper connection in the barrier model must be throttled.
The problem is that the intake air needs to be able to flow unthrottled into the cylinder so that the barrier can lift quickly. We can solve this using a check valve, like the one we learned about with the manual pump. It allows compressed air through in one direction (unthrottled) and blocks the path to the other direction completely – just like a diode allows electrical current in only one direction.
We connect the check valve in parallel to the throttle. Once again, please note that the small triangle on the circuit diagram should not be misunderstood as an arrow indicating the flow direction. The opposite is actually true: In the circuit diagram, the air can flow from the valve to the cylinder through the check valve, but the flow in the opposite direction – when the exhaust flows out of the cylinder as it is retracted – is blocked. The exhaust must move through the throttle slowly, therefore, while the intake air reaches the cylinder quickly.
Topic task
1. Experiment with the model. Set different throttle strengths, and observe how only the downward movement of the barrier is slowed, not the opening movement of the barrier.
2. What happens if you install the check valve in the other direction (but still parallel to the throttle)?

Experimental task
1. What would you need to add if you wanted to use a second throttle and second check valve to throttle opening of the barrier, but independent of the throttling strength for the closing movement?
2. If we do not have any check valves, but do have two throttles, we can also connect the second throttle to the exhaust outlet of the manual valve as we learned previously (alternatively, we can simulate this by putting a kink in the hose). Add information to the circuit diagram and describe how the two throttles are working now.
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