WINCH IN A PINCH
Ratios & Proportions
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Crocodile Hunter Steve Irwin is stuck in the mud. His team plans to use a winch to pull out the truck. 

We will simulate this using a calculator-controlled stepper motor as our “winch”. Your instructor will explain how this motor works and give a short demonstration. The calculator program WINCH is used to control the motor. The program WINCH prompts the user to input the number of steps he/she wants the motor to turn. The calculator then transfers this information to the CBL/LabPro which in turn runs the motor.

A small-scale model of the problem is set up here in the lab. 


PART 1

Your first task is to determine the number of steps that the winch must turn to move the model truck from the bottom of the ramp to a specified distance (your instructor will tell you how far). Although you will not be able to run the winch to help you figure this out, you will be given additional information about the motor’s gears and step size.  


A word about gear ratios:  (Appendix A page A-15)
The two gears pictured have a gear ratio:
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If gear A turns 1 revolution then gear B will turn 2/3 of a revolution. If gear A turns 2 revolutions then gear B will turn 
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 revolutions. If gear A turns 3 revolutions then gear B would turn 
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 revolutions.  etc…  Some pictures of the gears and gear box for the winch motor we will be using are on the next page. You will need to study them carefully to control the winch.

PART 2

After you have successfully drawn the truck up the ramp you will then be asked to move it several other distances. Ultimately, you’ll create a formula and then use it to program the calculator to control the winch automatically. 

WINCH IN A PINCH
REPORT FORM
NAME  __________________________________________________GROUP # ____________

1)
Your instructor will assign you a distance that you will need to pull the truck up the ramp. 

Distance: ___________ cm

Your instructor will give you a demonstration of how the motor works and explain why it is called a stepper motor. Show your work in calculating the number of steps the motor will need to make to pull the truck up the ramp the assigned distance. You will also need the pictures and information on the previous page to help you.

2)
When you think you have the answer, your instructor will help you test it. 

Instructor Signature ____________________


3)      Find the number of steps for each of the following distances:


20 cm   =   __________ steps

80 cm   =   __________   steps

40 cm   =   __________ steps

100 cm   =   __________ steps

60 cm   =   __________ steps

110 cm   =   __________ steps

4)
Do you see a pattern in your calculations? Explain.

5)
As mentioned earlier, the WINCH program can automatically figure out the steps for you provided you supply it with an appropriate formula. Create a formula that inputs distance D (in cm) and outputs S in steps. 
S = _____________________ 

 Have your instructor show you how to program the calculator to automate the winch.

Instructor Signature ____________________

6)
How are the two variables above related? (see section 18.2 page 493) 

Explain what the constant in your formula represents. What are its units?
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