Dean Speechley


Science Curriculum Connections:  
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Grade 5, Cluster 3: Forces and Simple Machines: SLO’s: 5-3-03, 5-3-10, 5-3-11, 5-3-12, 5-3-14 

Just in Time!
Once upon a time in 213 BC, in the far and distant city of Syracuse, Sicily lived a great inventor and mathematician by the name of Archimedes.  Archimedes, like many of the great intellects of the day, liked to dabble in a variety of areas of interest such as astronomy, mathematics, science and philosophy.  However, it was Archimedes mathematic discoveries and interesting inventions that drew the most attention to him and more importantly, to the attention of King Hiero. During this era there was a constant struggle of power and control over land and cities.  Under the rule of King Hiero, the city of Syracuse was under a state of fear of attack by the Romans, led by the naval commander Marcus Claudius Marcellus.  When Marcellus went into battle he used his archers, slingers, and javelin-throwers to attack the enemy from the deck of his ships. 

The King feared that if the Romans were to attack the city, it would primarily be done so by way of the sea and as a result of this fear, the King requested the services of Archimedes.  In anticipation of an attack the King had built an enormous stone wall around the city to protect it and the people in it.  King Hiero also had Archimedes develop a variety of long range artillery such as the catapult and stone throwers that could inflict large amounts of damage from great distances.  Although Archimedes knew his long-range weapons would be successful he also saw the need to develop a variety of shorter-range weapons surrounding the city for if the enemy was able to draw near.  Archimedes had the stone walls pierced with holes so that archers and small catapults could be used to discharge arrows and iron darts upon any enemies that made their way past the long-range artillery.  

Though the King was pleased with Archimedes inventions, he was still fearful of the Romans attacking from sea.  In the early spring of 212 BC the King learned of a Roman plot to attack and capture the city sometime in the following months.  Fearful that he could lose his city he approached Archimedes again.  Although Archimedes was a great inventor he was still limited to what he could create that could be used to fend off a seaward attack.  Time was a factor in that they were uncertain of just when the Romans might attack.  Tools and supplies that Archimedes required to use were also limited due to the year in which he lived.

Archimedes was worried that due to the limiting factors he would not be able to come up with an invention that would possibly save the city.  As he often did he went into great thought in search for another great invention.  While in deep thought he considered one of the great inventions he already created known as the catapult.  It operated as a lever in applying a force or effort to one end to lift the other and launch a bolder at the enemy. After three days and two nights Archimedes still had not come up with an idea and was fearful that he would not be able to save the city.  What was it that Archimedes could do????  What is it that he would do???

It was just before dawn on the forth day that Archimedes came up with an idea.  Although not a completely original idea, he was confident that it would cause havoc for the attacking Romans.  He would build an enormous lever that would extend over the wall surrounding the city and would be used to lift the Romans battle ships out of the waters if they came near.  Archimedes would build a class one lever in which the load and or ship would be hooked on to using a giant hook.  On the opposite end men would pull a rope through a variety of pulleys that would aid in reducing the amount of effort needed to lift the ship out of the water resulting in capsizing the ship.  What Archimedes created was the first operational crane at the Roman navy’s expense!!
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How it works:  A load would be applied to the hook on one end of the lever.  Humans would pull the rope that is looped through a variety of pulleys reducing the amount of effort needed to lift the load.  The pivot point or fulcrum can be found in between both the load and effort.            

Follow Up Questions:

1. Who are the main characters within the story?

2. When and where did the story take place?

3. What do you think happened to the city of Syracuse when the Romans attacked?

4. Can you create a lever similar to that of Archimedes?  If so what materials would you need?

5. Can you explain in your own words and demonstrate how Archimedes lever worked?  Ensure to use language learned throughout the simple machines unit.

6. Develop a prototype machine that could have been used to either help protect the city of Syracuse or attack it!  Once a prototype has been developed, a working model can then be created.

7. Compare and contrast your invention with that of Archimedes “Lever”.  Who has the better invention?
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