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Model 3
Crane
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Construction task
Construct the crane according to the building instructions. 

Topic task
A crane’s task is to move heavy loads. These are usually found on construction sites, where loads are to be lifted into parts of the construction site which would otherwise be difficult or impossible to reach. Depending on the size and weight of the loads, the crane must be sufficiently dimensioned in advance. 
The most common crane type on construction sites is the tower crane. This is quick to assemble, budget-friendly, and quick and easy to disassemble again when it is no longer needed.
However, it does have one disadvantage:
It cannot have the same maximum load in every part of its usable area. On account of the long jib, two relevant moments occur in operation which must be taken into account during dimensioning and for later operation: the bending moment in the jib and tower and the tilting moment, which could put the entire crane off-balance. With counterweight, our fischertechnik crane weights 558 grammes. The counterweight weighs 152 gr.

1. When the trolley is right at the end of the jib, the crane should be able to lift 50 grammes: how heavy does the counterweight have to be to prevent the crane tilting over without the influence of other forces? 
____________________________________________________________
____________________________________________________________
____________________________________________________________
____________________________________________________________
Experimental task
1. Enter the maximum forces at which the crane tilts in the table, and calculate the greatest possible lifting weight at each point:

	[bookmark: _Hlk108540978]Distance sn
	Force from load FL
	Weight (FL/g)

	16 cm
	
	

	22 cm
	
	

	28 cm
	
	



2. Why does the counterweight on a “real crane” have to be significantly higher than the limit weight at which the crane starts to tilt?
_______________________________________________________
_______________________________________________________
_______________________________________________________
3. How could you theoretically rebuild your model so that it can lift
300 gr at s = 25 cm?

Tip: Use the spring balance to read off the forces for the experiments
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