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Solution sheet Experiment 7 - Short circuit brake
Evaluating the experimental task
1. The motor turns quickly and has a lot of momentum. Therefore, it will keep turning for a while, even if it is no longer receiving current from the battery. However, it will continue to get slower until it finally stops. This happens because the motor and the gear attached to it experience friction. The motor has to work to overcome this friction.
You can compare this to a situation where an object (a box, a fischertechnik component, a ruler, your school books, ...) keeps sliding a little bit when you give it a push, even if you're no longer touching it. This object also has momentum, which is reduced by the friction (for instance on the surface of the table). A ball that you push will continue to roll longer, because its friction with the floor is less.
2. This circuit causes the motor to stop practically immediately after it is shut off (when you release the button)!
You can compare this, for instance, to a situation of pushing an object that then hits a wall. It cannot keep moving and has to stop immediately, because the wall absorbs all of its momentum at once.
Further information for students who want to know more: Our direct current motor can be more than just a motor; it can be an electric generator as well. If you turn it quickly from the outside, it will produce electrical current on its connections. Now, our circuit will cause this current to be fed directly back into the motor. When the button is released, the motor is short-circuited – its two connections are connected directly with one another. (You can short circuit the motor in this way, but not the battery holder – you’ve already learned that!) This short circuit is like the wall that a pushed object runs into. It does the same thing: The motor stops suddenly, instead of running out slowly.
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