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Activity 4.5h - Closed Loop Control 2


Purpose
Develop an understanding of closed loop systems.

Develop an understanding of digital and analog sensing devices.

Understand the concept of position control.

Equipment

Computer interface


Baseplate

1 rack (approximately 8” long)


Basic building blocks (enough to support rack)

1 motor


Hookup wire w/ connectors

1 gearbox

1 gearbox (no gears)

Photocell

Phototransistor

Procedure
Switches are not the only devices used to control a system. In this lab you will control your system with to different types of type of photoconductive sensors. From the name you should know that the prefix photo implies having to do with light. Photoconductive sensors are designed to produce changes in their electrical conductivity when variations of light energy occur. They are also called photoresistive, since the resistance of the device changes inversely to the amount of light energy received, the more light the lower the resistance. The two types of photoconductive devices you will be using are phototransistors and photocells.

Phototransistors

A transistor is a type of digital electronic component that acts like an amplifier. A digital component is a device that will only register two conditions, on or off. Numerically the number 1 represents an on condition and the number 0 represents an off condition.

The presence or absence of light controls a phototransistor. The light striking the transistor causes a small current to flow in the transistor. When this current reaches a particular level, it turns the transistor on. When the transistor is on, current will flow through it. When it is off, current will not flow through it. A transistor is a digital device it can be said to be either on or off. These conditions register as a 1, for on and a 0, for off, on the digital inputs E1 – E8.

Photocells

A photocell is a device whose resistance changes as light intensity varies. When light strikes the surface of a photoconductive cell, valence electrons of the semiconductor material are released from their atomic bonds. When the electrons are released, the resistance of the material decreases.

A photocell is a type of analog device. An analog device reads or produces a range of values from a minimum value to a maximum value. An example of an analog device would be a volume control knob on your walk-man. As you rotate the knob, the sound gets louder, until your parents yell at you to “turn that down. Don’t you know your going to damage your hearing if you play it that loud?” 

As you will see, both of these devices can be used to control a system.

1. System Diagram.  Set up your Fischertechnik parts to match the system diagram shown here. 
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2. Using the same hardware setup from the previous lab, remove switch E2 and replace it with a lamp and a phototransistor. Hook the positive wire to the RED side of the transistor.
3. Add additional lines to your program to turn the lamp on. Since the phototransistor acts like a switch, you should not have to change that part of your program.
4. Run your program and see if it behaves correctly. 
Demonstrate its operation to your teacher.
Obtain your teacher’s initials________________

5. Remove the phototransistor, and replace it with a photocell.
6. The photocell is an analog device so you must connect it to input EX.
7. Using the check interface command, determine the values for the photocell. 

· Record the value for the photocell under room light conditions
_________
· Record the value for the photocell with the light turned on
_________
8. Change your program to accommodate the photocell.

· You must add an ASSIGNMENT and a COMPARE block to your program
9. When your program is functioning correctly, demonstrate its operation to your teacher, obtain their initials below and print out a copy of the program.

Obtain your teacher’s initials _______________

Conclusion

10. What is the feedback in these systems?







11. Explain what digital means. Give an example of a digital device. 

12. Explain what analog means. Give an example of an analog device. 





































