Gears & Worm Drives

Relation between force and speed

Have you ever thought how the huge and heavy cargos are
loaded or removed from ships? Dockside cranes are respoi- uie
for this process and are essential for every commerce port. In
this experiment you can build a similar type of dockside crane
model and learn more about gears and how they are used.

Materials Needed:
- Engino® Simple Machines (STEM40) or Gears
& Worm Drives (STEMO5).

Procedure:

1. Find the instructions in page 28 and build
the experimental crane model. For case 1
make the first gear assembly of page 29.

2. Position the experimental crane on a table
and lower the load (weight) down to floor
level. Then wrap and tie the string around the
axle, so it becomes tight. This should be the
starting point for every case.

3. Turn the crank and measure how many
revolutions are needed until the load reaches
the top (orange pulley). Write your answer in
the next table for case 1. Also, try to feel the
amount of force you have to apply in order to
lift the load and observe the lifting speed.

4. Repeat the same procedure for cases 2, 3
and 4, in which the gears are assembled as in
pages 30-32. Try to keep the same turning
pace in each case. Write your findings in the
table about the crank’s revolutions.

5. Compare the amount of force you used in
each case ticking the words easy, medium,
difficult, the most difficult. Also, compare
the lifting speed with the words slow,
medium, fast and the fastest. Each word
should be ticked once.

6. Complete the conclusions in exercises 2
and 3.
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1. Curnplete the following table according to your
r JIrements and observations. After you take all

Irements, complete the FORCE row with the word: easy,
medium, difficult and most difficult. Also, fill in the last row
with a simplified ratio of input revolutions to output revolutions.
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2. Vhy the gear ratio (input revolutions to output revolutions) is
different in each case? What about Torque?

In cases 1 and 2, the output speed is increased and the Torque is

3. Make the following calculations concerning the gear
a \bly of case 1 and compare your result with the
output ratio you found in the table above. What is the
nection between the number of teeth ratio and speed ratio?

_ teeth of small gear _@ gear _ gear
teeth of medium gear pair 1% pair 2

teeth of small gear @ = @ X @ -
teeth of large gear

The rutio of the number of teeth (output gear teeth/input gear teeth)

gaar pair 1

gear pair 2 =



Thank you for accessing our free
version of this resource.

To continue reading and gain access to the full version,
please login and register your product.

We appreciate your interest and hope
you find our resources valuable.
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