Appendix - Software and Hardware Setup

Hardware

One LEGO Mindstorms Robotics Invention System (LMRIS) is sufficient for building the seesaw.  The website http://www.philohome.com/seesaw/seesaw.htm has pictures as well as step-by-step instructions on how to assemble the seesaw.  Once complete, make the following changes to the seesaw:

· Remove one support structure encompassing the light structure by first removing the crossbar and then the beam attached to the blue side of the light sensor. This allows you to rotate the sensor freely when adjusting the system.  

· Tape or attach a white paper disk to one side of the free wheel, placing that side facing the light sensor.  This allows the sensor to take more precise sensor readings.

· The wheel linked to the motor by a blue rubber band should be replace with the smallest wheel (1 cm diam.)

· Move the light sensor wire to the “3” link on the RCX and attach a wire to both the “1” and “2” links on the RCX, and link each of them to separate touch sensors. 

Implementation notes:

· When the seesaw flips, it waits until the light sensory no longer senses the wheel before   

       allowing itself to be in a position to flip again.  This is why when the seesaw flips and the  

       wheel doesn’t have enough momentum to pass the sensor, the wheel will roll to one end 

       and have to be flipped back to restart.   

· It is critical for the two bars that the wheel rolls on to be exactly parallel for the 

       demonstration to perform correctly.
Software

You must also download a different “firmware” that allows for more complex computations in the RCX.  LeJOS is a form of Java that is specifically developed for the LEGO RCX device.  You can download leJOS at http://lejos.sourceforge.net/index.html.  We have found the Mac operating system to be most easily compatible with this program (download the Unix version), though it is compatible with most widely used operating systems.  

Once you have downloaded the leJOS software, you must set the environment and class paths correctly.  Below are instructions for the iMAC system (instructions for the Mac and other OS’s can be found at the leJOS download site and http://devdaily.com/java/lejos/GettingStartedWithLejos/node10.shtml):


1 – unpack the file into a directory by typing tar –xzf leJOS_2_0_0.tar.gz


2 – type cd lejos_2_0_0


3 – type make

4 – Download the program for the seesaw at

 cognitrn.psych.indiana.edu/nsfgrant/.


5 – type these following commands:



setenv PATH {$PATH}:/[path to leJOS directory]/bin


note the space between PATH {$PATH, replace the brackets with the correct path to the LeJOS diretory



setenv RCXTTY usb



cd bin



lejosfirmdl

this will download the firmware to the RCX, make sure you have the usb tower plugged in and the RCX on



setenv CLASSPATH /[path to leJOS directory]/classes


6 – go the directory which contains the seesawlearn files and type the commands:



setenv CLASSPATH {$CLASSPATH}:.



lejosc seesawlearn.java




this compiles the code



setenv RCXTTY usb



[path to leJOS directory]/bin/lejosrun seesawlearn.bin

this will transfer the program to the RCX, make sure the usb tower is plugged in and the RCX is on 


7 – repeat steps 5 and 6 if changes have been made to the program




most likely unnecessary
