Exercise 14: LEGO Geartrains

In this exercise, you are asked to build various geartrains using the LEGO Mindstorm kit.  The The Art of LEGO Design by Fred Martin describes the relevant details of LEGO geometry and gears.  Read that article and make the gear assembles depicted in the accompanying document, The Art of Lego Design Pictures.  Make the assemblies on pages 6 through 16 of The Art of Lego Design Pictures and place a check by the assembly names as you complete them.

The 16–Tooth Gears



__________

The Half-Radius Round Gears

__________

Tooth Gear Meshing with Crown Gear
__________

The Bevel Gear



__________

Using the Gear Rack



__________

Using Pulley Wheels



__________

Using Pulley Wheels 2


__________

LEGO Legs




__________

Using the worm gear



__________

LEGO Gear-train



__________

LEGO Gear-train used in a robot

__________
When you’ve finished, check out the LEGO ConstructopediaWWW site at http://www.legoengineering.com/content/view/30/60/ for more ideas.

Questions:
1.  List all of the gear ratios that can be created using the “The Half-Radius Round Gears" assembly by selecting different driven and driving gears.
2.  What is the gear ratio of the “Using Pulley Wheels 2” assembly assuming that the larger pulley wheel is driven.
3.  Would a wrench driven by an electric motor have a very high or a very low gear ratio?  Why?
4.  How does a LEGO worm gear robot gripper still hold objects without a continuously applied force?  










