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Objective: ~ Construct a fan with a motor and program the fan to start and then stop after 4
seconds.

Materials: RCX brick, Connecting lead, Motor, Blade Propeller, Axle Extender, and Stud
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A. Constructing the Fan

1. Attach one end of a Connecting L.ead'to Port
Aon the RCX brick.
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2. Attach the other end of the Connecting Lead to the Motor. 
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3. Connect an Axle Extender to the stud axle of the Motor.
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4. Connect the Stud Axle to the open end of the Axle Extender.
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5. Connect the 2 blade propeller to the free end of the Stud Axle.

B. Programming the RCX

1. Double click the Robolab icon on the desktop.

2. At the first window, click on Run Robolab.
3. At the next window, click on Programmer.
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4. At the next window, double-click on Pilot 1.
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5. The Pilot 1 Program window will open. This is a ready made program that will

    run the fan for 4 seconds and then stop.
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6. To download the program to the RCX, position the RCX in front of the USB Infra   

    Red tower. Turn the RCX on.
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7. In the Robolab software window, click on the White arrow icon. 
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  The program will download to the computer.
8. Run the program by pressing the Green Run Button on the RCX   

    brick.   Try it now.
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Title:  Touch Sensor Activity

Objective:  Start and Stop the fan by depressing the Touch sensor.

Materials: RCX brick, Touch Sensor, Fan assembly from previous activity.

Familiarize yourself with the following icons:
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This activitiy continues from the first one, so leave the fan assembly connected to the RCX brick.

1. Attach Touch sensor to Port 1 on the RCX brick.
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2. In the Robolab program, click the Back button to exit the Pilot 1 Program
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3. At the new Screen, double click on Inventor 4.
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4.  Your screen should look like this.
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5.  In the Robolab program, click on the Stop Watch icon

     in the Functions palette to access the wait for submenu.                       
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6.  Click and drag the Wait for Push icon into the program window and close to the    

     next to the corner of the Begin icon.
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7. A dotted pink line will appear between the Begin and Wait for Push icons, this is 

    connection the Auto Wiring function. A dotted pink line between the two

    icons indicates a good connection.
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8. Click the Return to Previous menu button on the Functions palette.
    Note: if palette disappears, click on Inventor square on upper right.
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9. In the Functions palette, click on the Modifier button and then click and drag the  

    Input Port 1 button into the program window and close to the Lower LEFT    

    corner of the Wait for Push icon.
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10. Click the Return to Previous menu button to go back to the Functions palette.
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11. Click and drag the Motor A Forward icon into the program window and close   

      to the Upper RIGHT corner of the Wait for Push icon.  [image: image22.png]
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12. Click and drag a second Wait for Push icon into the program window and close

      to the Upper RIGHT corner of the Motor A Forward icon. A dotted pink line    

      between the two icons indicates a good connection.
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13. In the functions palette, click on the Modifier button and then click and drag a

      second Input Port 1 button into the program window and close to the Lower  

      LEFT corner of the second Wait for Push icon. 
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14.  Click the Return to Previous menu button to go back to the Functions palette.
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15.  Click and drag the Stop A icon from the functions palette into the program   

       window and close to the Upper RIGHT corner of the second Wait for Push icon.

       A dotted pink line between the two icons indicates a good connection. 
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16. Rest the mouse pointer anywhere over the program window and push the tab 

      key to scroll through the different mouse options until you see the Connect Wire 

      icon.                                      

                                                           [image: image27.png]



17. Position the mouse over the Upper RIGHT corner of the Stop A icon, then click   

      and drag to the Upper LEFT corner of the End (Stop Light) icon. A dotted pink  

      line between the two icons indicates a good connection.
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18. Download the program to your RCX block by placing the RCX block in front 

      of the USB Tower, then in the Robolab window clicking on the Download

      button. If there is a mistake in programming a broken arrow

                                                                                                    [image: image30.bmp] 

      appears and downloading is prevented.

19. Start Program by pressing the green button on the RCX block.
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Title: Temperature Activity

Objective: Start and Stop the fan by sensing a defined Temperature in Celsius with               

                   the Temperature sensor. 

Materials: RCX brick, Temperature Sensor, Fan assembly from previous activity.

Familiarize yourself with the following icons: [image: image31.png]Increasing
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Temperature Sensor:          [image: image32.png]



1. Attach the Temperature sensor to Port 1 on the RCX brick
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2. In the Robolab program, click on the Stop Watch icon in the Functions palette to
    access the Wait for submenu.           
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3. Click and drag the Increasing Temp. Celsius icon into the program window and

    close to the Upper RIGHT corner of the Begin icon.
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4. A dotted pink line will appear between the Begin and Increasing Temp. Celsius
    icons, this is the Auto Wiring function. A dotted pink line between the two icons   

    indicates a good connection.

                                           Example:       [image: image36.png]



5. Click the Return to Previous menu button to go back to the Functions palette.
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6. In the Functions palette, click on the Modifier button and then click and drag the          

     Input Port 1 button into the program window and close to the Lower LEFT    

    corner of the Increasing Temp. Celsius icon.
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7. Click and drag the Numeric Constsant icon into the program window and close   

    to the Lower RIGHT corner of the Increasing Temp. Celsius icon. Then simply  

    type in your temperature value.  Then press enter. A good temperature to use is

    5o C warmer than ambient temperature.
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8.  This is what the completed Temperature sensor program icon should look like.
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9. Click the Return to previous menu button to go back to the Functions Palette.
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10. Click and drag the Motor A Forward icon into the program window and close to 

      the Upper RIGHT corner of the Increasing Temp. Celsius icon.
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11. Click on the Stop Watch icon in the Functions palette to access the Wait for  

     submenu.
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12. Click and drag the Decreasing Temp. Celsius icon into the program window and 

      close to the Upper RIGHT corner of the Motor A Forward icon. 
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13. Click the Return to Previous menu button to go back to the Functions palette.  
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14. In the Functions palette, click on the Modifier button and then click and drag 

      the Input Port 1 button into the program window and close to the Lower LEFT 

      corner of the Decreasing Temp. Celsius Icon.
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15. Click and drag the Numeric Constant icon into the program window and close to

      Lower LEFT corner of the Decreasing Temp. Celsius icon. Simply type in the  

      desired temperature value.
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16.  Click the Return to Previous menu button to go back to the Functions palette.
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17. Click and drag the Stop A icon from the functions palette into the program  

      window and close to the Upper RIGHT corner of the second Wait for Push 

      Decreasing Temperature icon.  A dotted pink line between the two icons indicates 

      a good connection.
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18. Rest the mouse anywhere over the program window and push the tab key to

      scroll through the different mouse options until you see the Connect Wire icon.
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19. Position the mouse over the Upper RIGHT corner of the Stop A icon, then click 

      and drag to the Upper LEFT corner of the End (Stop Light) icon. A dotted pink 

      line between the two icons indicates a good connection.
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20. Download the program to your RCX, by placing the RCX in front of the USB    

      Tower, then in the Robolab window, click on the Download button. 

      If there is a mistake in programming, a broken arrow will appear and 

      downloading will be prevented. 
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Title: Robolab Greenhouse Challenge

Objective:  Using the knowledge you have gained from the previous activities, your challenge is to create a program that would respond to a set point temperature of 27oC in the green house. Items you can use:

1.  Temperature sensor

2. Motor to operate door

3. Fan

4. Heat source (lights)

Materials: RCX brick, Temperature Sensor, Fan assembly from previous activity.

Now create a control process that will allow the temperature to be kept within 28oC-30oC.
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Websites for further information:

LEGO Educational Division                          http://www.LEGO.com/education  or

                                                          http://www.LEGO.com/education/mindstorms
National Instruments                                      http://www.natinst.com/robolab
Tufts University                                              http://www.ceeo.tufts.edu
Center for Engineering Educational              

Outreach

LEGOMINDSTORMS                                   http://www.legomindstorms.com
