Exploring Robotics with Electronics: Boe-Bot Activity Worksheet

Chapter 2:  Your Boe-Bot’s Servo Motors

Name:




  Date:






Class:




Teacher:
By the time students complete this section they will be able to:

· Connect, adjust, and test the Parallax Continuous Rotation Servo motors 

· Understand how variables are used in the Basic Stamp language and the size of variables that can be stored 

· Understand and use the PAUSE command 

· Understand and use the DO…LOOP command 

· Understand and use the FOR…NEXT command 

· Understand and use the HIGH and LOW commands as a way of making the BASIC Stamp connect an I/O pin to Vdd or Vss 

· Construct an LED circuit to test the commands 

· Understand and use the PULSOUT command 

· Know how long a millisecond lasts and how to abbreviate it 

· Understand how the speed and direction are controlled for the Continuous Rotation Servo motors 

· Calibrate the Continuous Rotation Servo motors 

· Know the difference between a wiring diagram and a schematic 

· Demonstrate ability to read a wiring diagram 

Assignments Checklist:

Put an X in Done for item as it is completed.  Your instructor will assign any Points when reviewing the worksheet.
	Done
	Points
	Description

	
	
	1. View the videos. 

	
	
	2. Read and follow the instructions in Robotics with the Boe-Bot Chapter 2.  

	
	
	3. Review the Key Points or FAQs. 

	
	
	4. Complete the Boe-Bot activities assigned by your instructor. If self-study, do all the “Your Turn” parts for each activity in the chapter.  

	
	
	5. Fill in the Observations to Answer the questions at the end of the chapter.

	
	
	6. Complete the Programming Exercises at the end of the chapter and answer the questions in the Observations.

	
	
	7. Complete the Projects at the end of the chapter and answer the questions in the Observations.

	
	
	8. Send this completed worksheet to your instructor. 

	
	
	TOTAL POINTS


Observations:    Fill in the answers after each question.
1) How do the Parallax Continuous Rotation servos differ from standard servos?

2) How long does a millisecond last? How do you abbreviate it?

3) What PBASIC commands can you use to make other PBASIC commands
execute over and over again?

4) What command causes the BASIC Stamp to internally connect one of its I/O
pins to Vdd? What command makes the same kind of connection, but to Vss?

5) What are the names of the different size variables that can be declared in a
PBASIC program? What size values can each size of variable store?

6) What is the key to controlling a Parallax Continuous Rotation servo’s speed and
direction? How does this relate to timing diagrams? How does it relate to
PBASIC commands? What the command and argument can you adjust to
control a continuous rotation servo’s speed and direction?

7) What are three hazards you may encounter while working with robots and what should you do to anticipate, mitigate and prevent, and respond to these hazards? 

a. Hazard 1: 

Anticipate:

Mitigate & Prevent:

Respond:

b. Hazard 2: 

Anticipate:

Mitigate & Prevent:

Respond:

c. Hazard 3: 

Anticipate:

Mitigate & Prevent:

Respond:

8) Describe the appropriate safety gear and clothing that should be used when working with robots.

9) Describe prevention measures and first aid for the types of injuries that could occur while participating in robotics activities and competitions, including cuts, eye injuries, and burns (chemical or heat). Use http://firstaid.webmd.com as a reliable source for first aid information.

Cuts:

Eye injuries:

Burns:


Your Turn

Take a video of your Boe-Bot performing the your turn activities, running the program you wrote. Point the camera to your face and say hello and your name and the chapter at the beginning of the video, so we know it is yours. Upload the video to youtube.com. 

 Include these sections:

· Different Pause Durations 

· A Different Message 

· Blink the Other LED 

· Viewing the full Speed Servo Signal 

· Centering the Servo Connected to P13 

· Calculations with Negative Numbers 

· Different Start and End Values and Counting in Steps 

· P13Clockwise.bs2 

· Adjusting the Speed and Direction 

· Predict Servo Run Time 
(Paste the youtube video link here.  )
Programming Exercises
1. Explain what the asterisk does in this command: DEBUG DEC 7 * 11 

2. Guess what the Debug Terminal would display if you ran this command: 

DEBUG DEC 7 + 11 

3. There is a problem with these two commands. When you run the code, the numbers they display are stuck together so that it looks like one large number instead of two small ones. Modify these two commands so that the answers appear on different lines in the Debug Terminal. 

DEBUG DEC 7 * 11 

DEBUG DEC 7 + 11 
Project
1. Use DEBUG to display the solution to the math problem: 1 + 2 + 3 + 4. 
(Insert code here)
2. Save FirstProgramYourTurn.bs2 under another name. If you were to place the DEBUG command shown below on the line just before the END command in the program, what other lines could you delete and still have it work the same? Modify the copy of the program to test your hypothesis (your prediction of what will happen). 

DEBUG "What's 7 X 11?", CR, "The answer is: ", DEC 7 * 11 

(Insert code here)
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