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Activity 4.5k - Have You Lost Your

                      Marbles?

Purpose
Teams of students will simulate an industrial sorting process using Fischertechnik-building components.

Problem Statement

Today’s consumer pays a steep price (both long and short term) for products made from virgin materials. Most often, these products find their final resting-place in the local landfill.  As a post-industrial society, we have a need, as well as a responsibility to view our used products as a resource, to reuse, remanufacture, or recycle these products back into the manufacturing cycle. As recycling centers become a more common sight in our community, we must try to make them as efficient and cost effective as possible. Sorting the various components of trash is a time consuming process.  Any effort made at trying to automate this task would increase the cost effectiveness of this operation.

Design Statement

You and your partner(s) are to design an automated separation system that simulates the separation process that is used in an industrial recycling plant. You are required to separate two different colored marbles, clear and opaque, into separate collection bins.

The system your team designs must include the following sub-systems:

· Hopper System: A place to dump, not place, the raw material (trash), to begin the process. You can use non-Fischertechnik parts for the hopper.

· Transport System: A system to move the marbles from point to point: from the inspection station to the proper bin for those color marbles.

· Sensing System:  A system for recognition of part or position of the bin

· Bin System:  A system to collect and hold the marbles after the system has determined its classification.

· Program: A computer program used to automate the sorting system. You must use subroutines in your program.

Documentation

Project Journal

Your team will be required to maintain a daily journal of the marble sorter design and construction. At the end of the project this will be submitted as part of the project grade. The journal will be made up of the following sections:

· Cover

· Initial sketches

You will conceptualize your design and prepare a quality sketch of your system. This will be the concept you develop to completion. Any changes to your sorter will have to be sketched and documented.

· Program Narrative 

A written step-by-step description of how you want your team’s marble sorter to operate.

· Daily Entries 
Every day keep track of your progress. Your entries must be made in the following form.
· Date:

Tasks Accomplished

Tasks yet to be addressed

· Print out of Program and Sub-routines 

A copy of the program, and each subroutine in that program, will 
be copied to Word. A written description of each part of the 
program will need to be included. 

· Application paper

A 1 – 2 page paper explaining how the major concepts studied through the Fischertechnik activities relate to the theory of operation and construction of your marble sorter.

· Additional Comments

   Project Constraints:

· The raw material (trash) will consist of clear (transparent) and black (opaque) marbles.
· Only Fischertechnik components may be used in the construction of your sorter, except for the hopper, which will be constructed from cardboard. (Type and amount of material per team will be announced.)
· Each team will consist of two people, three only by permission of instructor.
· Periodically throughout the life of the project you will receive progress reports. These are designed to make sure you are addressing all aspects of the problem in a timely manner.

Timeline:
· Brainstorming/sketches due ________________ 

· Build/Program due ______________________
· Competition are on ______________________
· Project Journals/ Application paper due ___________________    
