Engr003
Disney
Lab #3
Alarm Clock Dissection Lab
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Equipment Needed
WestClox mechanical alarm clock
Philips Screwdriver

Flathead Screwdriver
Very small wrench or pliers for removing small nuts
Mechanical Dissection

In order to extract the movement from the alarm clock case, you DO NOT need to break anything.  So at any point if you are unsure about how to remove the movement ask for help.
1. First wind the clock so that the two springs are coiled up.  Do not over wind. Winding the clock makes it easier to take the movement out of the case.  Do not over wind because doing so may make it hard to remove the winding nuts later in step 2.

2. The clock will come out of the case through the front.  In order to get the clock to come out you must first remove the wing nuts at the back.  These are the wing nuts used to wind the alarm and the main spring.  Turn wing nuts clockwise to remove them.  (Counter-clockwise winds the springs inside the clock movement.)  Turn the wing nuts gently so that the handles don’t come out of the pins.
3. Next you must remove the Philips screw in the middle of the rear. The metal back can then be removed.  This metal back is the bell of the alarm.  It is metal to give the alarm a loud ring when the alarm is triggered.
4. The next step requires some care.  Using a small flathead screwdriver or the smooth side of a nail file, carefully wedge the end of the tool between the side of the case and the clear, convex cover.  Gently pressing inward and bending the clear cover slightly, you will expose a small tab on the clear cover and allow the cover to come out.  Do not force the cover to come off; it should come off easily.  If you are having troubles ask for a demonstration of this step.
5. Carefully pry off the four hands (second, minute, hour, and then alarm).  The hands are very delicate.  If you are too rough you might break or bend the hands.  As before, if you find that you are forcing parts, ask for a demonstration on how to do this.

6. At this point you should look closely at the shafts where the hands came off of.  Notice that there are three outer shafts that are hollow and one inner shaft for the second hand.  Each shaft drives one of the clock’s hands.  

7. Next remove the face of the clock.  The face can be bent slightly to remove it.
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8. Remove the four small nuts from the back of the clock.  Do not remove the four nuts seen in the picture above
9. Now gently pull the clock movement out through the front of the case.
10. You now should see the movement.  There are two parallel metal plates that hold the movement together.  Do not try to remove the movement from these two metal plates.  The four nuts holding the plates together should NOT be removed.  Your goal is to look at how the movement works, not to take it apart.

11. Reattach the winding nuts (the first two wing-nuts you took off) so that you can wind the main spring if necessary.  
Also reattach the clock’s hands so you can see which gear(s) drives which hand.  This will help you immensely when making your sketch of the clock.  Be careful when reattaching the hands.  

The hands go back on in the following order:  Alarm, Hour, Minute, and then the Second hand.  
The first three hands each fit over their own respective hollow shaft.  Do not use much force when reattaching hands.  They should fit snugly over their shaft but you should not have to push too hard to reattach them
You can test to see if you attached the hands correctly by setting the time to see if the hour hand and minute hands move as they should.
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12. You should now see the inner workings of the movement in operation.  The hairspring and balance should be oscillating and the gears that move the hands should be slowly turning.  Only the second hand’s movement will be obvious.
13. Proceed to the questions below.

14. After answering the questions and sketching the clock, you will reassemble the clock.  You will reverse the steps above starting with step 9.   Assembly will require the same care so that the final assembled clock works and can be dissected again.
Important Note:  
When reassembling the clock be careful when reattaching the hands.  The hands go back on in the following order:  Alarm, Hour, Minute, and then the Second hand.  The first three hands each fit over their own respective hollow shaft.  Do not use much force when reattaching hands.  They should fit snugly over their shaft but you should not have to push too hard to reattach them.  Pushing too hard will cause the hands to bend to a point where they may not fit firmly over the correct shaft.  You can test to see if you attached the hands correctly by setting the time to see if the hour hand and minute hand move as they should.
Questions:

1. Review the Mechanical Clock in The New Way Things Work. 
Sketch the WestClox Alarm clock, showing only those parts that relate to the time (not the alarm mechanism).  Your sketch will have three hands - the hour, minute, and second hands.  Be sure to spread the parts out on your sheet of paper so that your sketch is clear.  Do not draw the movement as you see it, instead draw it in a way that helps you understand how it works.  
Refer to the book and try to understand this simplified clock before trying to understand this one.
Hold the clock lying down so that the hairspring is closest to you and the hands are at the top.  This is a good place to start.  Try setting the time.  Watch the gears that move the hands.

Use the diagram on the last page as a starting point for your sketch. Fill in the necessary parts to show a working clock.  Try approximating the number or teeth or diameter for each gear.

Remember you do not have to show everything.  Focus on the time keeping parts of the clock rather than the alarm mechanism.

2. Locate the following parts inside the clock and state that part’s purpose.  
a. Hairspring ____________________________________________
b. Balance _______________________________________________

c. Escapement  ___________________________________________

d. Pallet _________________________________________________

e. Mainspring  ____________________________________________

f. Hollow, outer shaft for the hour hand. _______________________ 

g. Hollow, middle shaft that turns the minute hand. _______________
h. Inner shaft driving the second hand. _________________________

i. Driving Wheel __________________________________________
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3. Label the following components on your sketch:

a. Balance

b. Hairspring

c. Pallet

d. Escape Wheel

e. Hour Hand and its shaft
f. Minute Hand and its shaft

g. Second Hand and its shaft

h. Show gears to approximate scale.
4. Looking at the gears, how much faster does the minute hand move compared to the hour hand?  Show how this is achieved on your drawing.  Remember that the number of teeth is proportional to the diameter of the gear,  therefore you can compare gear diameters to estimate gear ratio.  
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5. State one way the Westclox different from the clock diagram shown in the book?  Refer to your sketch from #1 and compare it to the diagram in the book.
6. How would you alter the Westclox Alarm Clock to make a 24-hour face instead of the 12-hour face?  Show your answer with a sketch.

7. Could you accommodate your design change from #6 within the existing space?  
Optional questions about Pendulum Clocks:

8. What component of a pendulum clock functions similarly to the Alarm Clock’s hairspring and balance?
9. Why were pendulum clocks unsuitable for use on ships?

10. Explain why knowing the time at sea was important before the days of radio communications.
Refer to the following video on John Harrison and the Longitude Problem:

http://www.youtube.com/watch?v=88I3OBtNO58
11. What can be done near the Bob to make slight adjustments to the speed of the pendulum?  How can the clock be made to slow down?
12. How could you make slight adjustments to the speed of oscillations of the hairspring and balance?
13. Some clocks have a weight(s) (e.g. grandfather clocks, Vienna Regulators, Cuckoo clocks, etc.).  What part of the alarm clock performs the same function as the weight?

14. Bonus:  You may have noticed that the clock ticking sound is actually louder when inside the case.  Why is the clock tics louder when contained within the case?
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