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ELEC 105: Laboratory 1


January 21, 2004
Measurements & Characterization

Why is this important?  Almost all of our laboratory problems will involve electrical measurements of some kind. Therefore, we need to become familiar with the instruments used for these measurements. We will also examine the characteristics of motors and the power supply.

Instructions: The device we will use today is a small electric motor. You will connect the motors to a power supply, represented in the diagram by the electrical symbol for a battery. The power supply acts like a battery in that it furnishes a direct current (dc), but it has two advantages. One is that it can be adjusted to furnish either a fixed current or a fixed voltage. The advantage of using a power supply instead of a battery is that the power supply gets its power from the "house current," so it doesn't get weak after some use.

Specifically, we will measure the electrical properties of the motors in each of the following circuit configurations with the power supply adjusted to provide anywhere from 0 to 6 volts. The instructor will show you how to make the adjustment, using the power supply's built-in digital voltmeter.

Procedure:

1.  In the first and simplest circuit (Figure 1), there is only one motor, but it could be connected to the power supply in either of two ways. 

a. Does it matter how the motor is connected? Try it and see. 

b. Explore how the motor behaves as you change the voltage setting of the power supply. What does the motor do? Record your observations.
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2.  One quantity of interest is the current through the motor. To measure the current, we need to make it pass through a measuring instrument called an ammeter. In our case, it's a milliammeter because it is calibrated to measure milliamperes. How should the milliammeter be connected in the circuit?

a.  Set the voltage of the power supply to zero.  Connect the circuit with the ammeter placed to measure the current through the motor.  Have the lab instructor check your equipment configuration.

[Note: The milliammeter is a delicate instrument, and it can be damaged if the current through it is larger than its maximum range. Always start with the meter's range selector set to its highest value, in this case 200 mA. Then if necessary, rotate the knob to successively lower ranges until the needle is somewhere in the middle of the scale.]

b.  Now, measure the current through the motor at several different voltage settings. At each voltage, let the shaft of the motor rub on your finger or a piece of cloth to create some mechanical loading. What happens to the current? Why? Record all of your observations.

3. Figures 2 and 3 show two motors connected in parallel and series, respectively.  Try each of these configurations and see how the motors act. For example, if you apply mechanical loading to the shaft of one motor, does it affect the other one?

4. Finally, couple the shafts of the two motors with a short piece of flexible tubing (Figure 4).  Connect the power supply to one of them, as shown in circuit No. 4, without the lamp. 

a. Compare your findings with the performance of the single motor in circuit No. 1. 

b. Connect the motor on the right of the figure to the multimeter and measure the voltage across the motor.  

c. Replace the multimeter with the oscilloscope. 

d. Replace the oscilloscope with the small lamp. Does it light? What happens to the current through the first motor when you connect the light bulb? What do you think is going on here?

A word about safety: The output of the power supply, as we use it here, is limited to about 6 volts. That value is too small to produce any sensation of electric shock or injury. However, it is always good practice to avoid touching the conductive surfaces in any live electric circuit. 

Something to think about: What is inside the motor that makes its shaft rotate in response to an electric current? What physical principle is involved here?
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Figure 1
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Figure 2: Two motors connected



in parallel
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Figure 3: Two motors connected


in series

4.
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NOTE:��We will use the current reading on the power supply instead of the ammeter for the lab today.





� EMBED SmartDraw.2  ���





� EMBED SmartDraw.2  ���








� EMBED SmartDraw.2  ���





� EMBED SmartDraw.2  ���








(over)

SEC; Revised SRB 1/17/03;  Revised RJK 1/21/04

[image: image6.wmf]Power

Supply

+



-

Motor

Motor

[image: image7.wmf]Power

Supply

+



-

Motor

Motor

[image: image8.wmf]Power

Supply

+



-

Motor

Motor

Lamp

_1060459662.bin

_1060460029.bin

_1060459225.bin

_1060459079.bin

