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[bookmark: _Hlk63675374]Task Experiment 8 – Left - right - off with two buttons
Construction task
Build the model Left - right - off with two buttons according to the building instructions.

Topic task
We already learned about a circuit that can be used to switch a motor on and off, with short circuit brake.
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In reality, the button in this circuit switches one of the connections of the motor between the two poles of the power supply. We are going to add a second button, which we will connect in the same way to the other motor connection:
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You can understand the circuit as follows:
· The central contacts of the two buttons are each connected to one connection of the motor.
· Both normally closed contacts are connected to the same pole of the power supply (our battery holder).
· Both normally open contacts are connected to the other pole of the power supply.
Build this circuit. Everything shown red on the circuit diagram is connected. Therefore, it does not matter whether you
· route one cable from each of the normally closed contacts to the power supply (so that they “meet” there), or whether you
· connect the two normally closed contacts with one cable and go from there to the battery with another cable.
The same is true for the normally open contacts and the lines shown blue on the circuit diagram.
What is important is that you can use this circuit to connect both motor connections to either “+” or “-” of the power supply as desired, depending on how you press or release the button. Let’s investigate!

Experimental task
1. When you release both buttons, the motor does not turn because both motor connections are short circuited (and only connected to one pole of the power supply). This is the switching position in the top circuit.
2. For instance, press button 1. That is this situation:
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The two lines shown using grey dashes are not important, because these connections are not connected.
Now, we have connected the right motor connection with “+” (shown on the right in the diagram) and the other connection with “-”. That means the motor turns in a specific direction!
3. Release button 1 and press button 2 instead:


Now the motor is connected to the poles of the battery holder in the opposite direction. Therefore, the motor will turn the opposite direction compared to when you press button 1.
4. Draw a wiring diagram showing a case where both buttons are pressed at the same time. Think about, and describe what the motor will do in this case, and why? 
5. Think about what kinds of models could be controlled with this circuit.
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