Task 1: Knowledge of Canada’s Robotic Contribution 
All Canadian astronauts are very proud of the Canarm and Canarm2 on the shuttle and the International Space Station. Other Astronauts are dependant on our knowledge of them to help manipulate the arms in the harsh environment of space. As one of our astronauts you also will have to know about our Canarms. 

Research and Label the parts of Canarm 1
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Research and label the part of the Canarm2 
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Task 2: Manipulate Objects using a Remote Control Device 
Canadarm2, or Space Station Remote Manipulator System (SSRMS), will be operated remotely by astronauts from inside the Station, allowing them to carry out complex tasks without risk. You must understand what it is like to manipulate objects by remote control using a robot device like the Canadarm2 remote handling system on the Space Station. Please build the arm extender and compete the activity attached. 

Canarm Extender 

Please collect the following materials: 

	Polystyrene foam balls (50 mm) 

	Construction rods pierced at each end and in the middle 

	Brass fastenings 

	30 cm rulers (2 per student) 

	A few glass marbles 

	Sticky tape 

	Pencils 

	Erasers 

	Optional: picture of the Space Station on the robotics lab wall, with a sticky area to catch balls 


Procedure: 

1. Holding a construction rod in each hand, try to pick up a ball and move it. 

2. When you have successfully done this, the experiment is repeated, but this time holding both sticks in one hand. Harder, but feasible. 

3. A fastener is used to attach another rod to the end of the first in each of the pair, thus doubling the length of the "arm". The student then repeats the exercise, first with both hands and then with only one. 

4. Using the 30 cm rulers, again try to move the balls. They will realize that the longer the arm is, the more delicate the operation becomes. 

5. Use four rods and four fastenings to make an extensible arm (see illustration), then use that to move the polystyrene balls. 
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Task: 

Move the balls onto the sticky area of the robotics lab wall. Time the operation. Note any difficulties and bring them to the class's attention. Can you pick up and move other things? Marbles? Pencils? Erasers? Discuss ways of improving the system. 

