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Lab 4, part 1: Investigating Consonants Using X-Rays, Ultrasound, and Palatography

This lab has two parts, the first of which will be done in class on February 17, and the second of which will be done in class on February 24.  The first part will involve looking at some x-ray and ultrasound productions of speech and figuring out how to line up what you see with the consonantal features we have talked about in class.  The second part will involve doing some static palatography in class.

For the first part, we will set up four stations in the classroom: two with x-ray videos and two with ultrasound videos.  You will need to go to one of each station to gather your data, and you will need to work with other people at each station to answer the questions.
X-Ray Data:

At the x-ray station, you will see a video of Ken Stevens (a famous phonetician) producing various words and sentences.  Watch the whole video through once, so you can get a feel for what you are seeing.  Then, go back and answer the following questions (you may have to pause/replay the video at certain points to catch the details!). 
1. Why do you think there is a coin drop at the very beginning of the video?

2. How can you tell the difference between [(p], [(], and [(k] from the video?  (That is, tell us what his tongue does during each consonant that distinguishes them – don’t base your answer on the audio file.)
3. Why does the back of Ken’s throat close during almost all the vowels and consonants?  For which consonants does this closure not happen?

4. Does Ken’s tongue show distinct vowel heights for [(ti], [(t], [(t(], [(t], [(t]?  Do these different heights meet your expectations for the different vowels?  Why or why not?
Ultrasound Data:

At the ultrasound station, any time you open a sound file, you will have two windows open.  The upper window shows a waveform at the bottom and a few still images at the top.  The lower window is a larger window with three pictures in it: in the lower left, you see a video of a man’s lips; in the center, you see an ultrasound outline of the same man’s tongue (he’s facing to the left, so that the front of his mouth is to your left); in the lower right hand corner, you can see a video of his larynx, looking down onto his vocal cords.  Notice that as you move your cursor along the waveform window, the pictures in the other window move in slow motion, allowing you to look carefully at each position.
Your task is to open the following three files: bite.avi, coffee.avi, and flame.avi.  Answer the following questions.  (To find the time for a given point on the wave file, you have to start at the far left edge of the wave file, then click and drag to the right up to the point you are interested in; you should see a yellow box with the amount of time you have highlighted.)
5. What time do the lips close for the [b] in bite?

6. What time does the tongue make alveolar closure for the [t] in bite?

7. Between what two times does the tongue make the dipthong [ai] in bite?

8. What consonant is being made at .349 seconds in coffee?  How can you tell? (Give at least two pieces of evidence.)

9. What evidence can you use to figure out when the [f] in coffee is being made?  Give an approximate time for the production of this consonant, and tell us how you knew.

10. Why does the tongue body go up at the end of coffee?

11. Does the [f] in flame look the same as it did in coffee?
12. What shape is the tongue during the [l] in flame?

13. Is there any difference that you can see on the ultrasound image between the [b] in bite and the [m] in flame?  If so, what is it?  If not, why do you think there is no difference?
