DESIGN CHALLENGE


Grade:    Four


Topic:  Pulleys and Gears


Challenge/Problem – Prior Knowledge and Skills


Resources/Materials/Equipment


	Design and construct a load transporting system that uses pulleys and/or gears.

Prior Knowledge and Skills

- characteristics and uses of pulleys and gears

- practice making pulleys and pulley systems to change direction, speed and force

- practice making gears and gear systems to change direction, speed and force
	Commercial pulleys and gears, 

1 cm by 1 cm bass wood, wooden dowelling, gussets, string, carpenter’s glue, low temperature glue sticks, plastic straws, string, paper clips, string, paper/cardboard, elastic bands, masking tape

Hacksaw, mitre box, joiners e.g. Lynx, low temperature glue gun, glue sticks

Toy vehicle (or other object weighing at least 200 g)


Expectations

Overall

· Demonstrate an understanding of the characteristics of pulleys and gears

· Design and make pulley systems and gear systems, and investigate how motion is transferred from one system to another

· Identify ways in which different systems function, and identify appropriate criteria to be considered when designing and making such systems

Specific

· Design and make a system of pulleys and/or gears for a structure that moves in a prescribed and controlled way, and performs a specific function

· Manipulate pliable and rigid materials as required by a specific design task

Design Challenge Description





Assessment and Evaluation

	Key Learnings
Pulley and gear systems can be used to make changes in speed, force, and/or direction.

Different pulley and gear systems have different characteristics, and can be improved to move a load more easily or more quickly.

Scenario
You are the owner of a car recycling facility.  You are going to hire an engineer to improve an existing pulley and gear system that moves cars, on sleds, from the area where they are dropped off to a platform where re-useable parts can be removed from the car, prior to dropping it into the crusher below.   The engineering company that submits the best working model will be chosen to re-design the system for the recycling facility.

Design Specifications

Design and construct a model of a transporting sled and a pulley and/or gear system that will pull/push the sled with the car onto the crusher platform.  Use the Design Process to organize your ideas.

Working with a partner, modify one of the frames you built in earlier Skillbuilders to make a transporting sled.  Modify the second frame to make a pulley and/or gear system that will pull the sled onto the crusher platform.

Your device must move the sled with car at least a distance of 50 cm onto a target (representing the opening to the crusher).


	Evidence of Learning

· pulley and/or gear system

· design process

Criteria 

-     pulleys and/or gears work 

· speed, direction, or force of movement is changed by pulley and /or gear system

· all components of the design process are presented




