As the Bow Turns   
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Parts of a Bow Drill

Key to Picture:  Top: Bow   Middle Left:  Hand Hold  Middle Right: Spindle (rounded end is inserted into fireboard depression and the more pointed end fits into the hand hold)  Bottom: Fire Board  with depression          
Scenario:
Patrick and Marley are practicing outdoor survival skills before they enter a “Student Versus Wild” competition. Today the topic is how to create fire. They want to be prepared for a situation in which they may need to build a fire without the aid of matches or lighters or steel or flint. They remembered that they learned in Science class that “Friction generates Heat.” They want to learn how to use a technology called a “Bow Drill” to create fire. A Bow Drill is a tool that can be constructed in the “wild” using materials found in Nature. 

Marley reports that the friction occurs when the bottom end of the spindle rotates back and forth on the base, or “fire board.” Patrick wonders if the number of rotations of the spindle, driven by the number of strokes with the bow, affects the amount of heat energy created by the Bow Drill. They decide to test this question by doing an experiment with a bow drill to see if the number of strokes of the bow affects the temperature of the fire board. 

Watch the video of the system before proceeding.

http://www.youtube.com/watch?v=m0bEoVhxFJ8&feature=related    

Bow Drill Demo.
Question 1.Predict what will happen to the temperature of the board when the number of strokes is increased, and explain why. 


Question 2.To test your prediction, use the bow drill provided.

Follow the directions for proper bow drill use demonstrated in the bow drill movie.

Create a Data chart to record data on number of strokes and temperature of fire board. To operate the bow, place the spindle at the end of the bow farthest from you, then push the bow away from you until the spindle is now at the end of the bow closest to you; count this as ONE turn of the bow. 

Measure AND RECORD the temperature of the depression of the fireboard BEFORE you begin to get what is called a “Baseline” temperature. 

Operate the bow for TEN turns, then immediately measure the temperature of the depression in the fire board beneath the bottom of the spindle. Record the temperature data onto your data sheet.  Let fire board cool for one minute. 

Repeat operation of the bow for TWENTY turns, measure temperature of fireboard, record data. Let board cool. Repeat procedure for thirty turns, forty turns, then fifty turns, letting the board cool between each interval, in ten turn intervals until you have completed the fifty turn test. Record temperature data immediately, let board cool between intervals.  
Question 3. Use the data on Temperature and number of strokes to create a line graph showing the relationship between these two factors.


	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	


Question 4.What is the relationship, if any, between number of bow turns and temperature? Use evidence to support your thinking.


Question 5. Explain WHY number of strokes affects temperature. 

       Here are some words you might like to use.



Question 6. Marley says it is a lot of work to do a large number of bow strokes. She suggests adding oil or wax or another lubricant to the bottom of the spindle to make it easier to move the spindle when the bow is stroked. Explain why you think doing this will help or not help increase the temperature of the wood more easily. 


�





Bow





friction, heat energy, molecular motion, conduction, temperature
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