Webliography for homemade hovercraft

http://www.amasci.com/amateur/hovercft.html.

Perhaps the most complete hovercraft construction description is located at Bill Beaty’s site. He includes step by step instructions with good illustrations and includes links to many of the sites mentioned below. A quick note: we have found that eight 1” diameter holes work better than six 2” diameter holes, but feel free to experiment.

The Human Airpuck by Ken Altshuler

The Physics Teacher, November 1989, p. 615-617

http://www.mtholyoke.edu/acad/phys/pdf/hover.pdf
This is the first appearance of the homemade hovercraft in physics literature. The author references a course at Virginia Military Academy for the idea and includes some ideas for how the hovercraft can be used to present Newton’s Laws. Rather detailed though somewhat more advanced drawings are also presented.

Cheap-n-cool hovercraft by Denis Burchill

Physics Education Volume 38, Number 6, November 2003

http://ej.iop.org/links/q66/q5YYqtGVnpcBR8dfF0nJYA/pe3_6_f08.pdf
This is the most recent appearance of the homemade hovercraft in physics literature. While rather brief and lacking diagrams, the author presents several valuable recommendations on materials and construction methods.

Daryl Taylor’s website documenting a design by Harry Rheam.

http://www.darylscience.com/Demos/Hovercraft.html
Mr. Taylor’s webpage contains some valuable ideas for teaching that can be done using the homemade hovercraft and also a link to a basic set of construction plans. Mr. Taylor’s homepage (http://www.darlyscience.com) contains links to a wide arrays of physics demos (click on the Science Demos link on the sidebar and then proceed to the Physics/PhySci section). Some of the page formatting is problematic but the demos are arranged by topic and are generally quite good.

The Human Hockey Puck, University of Minnesota

http://groups.physics.umn.edu/pforce/hovercraft.html
A good site with step-by-step instructions which utilize a dual-layer plywood platform. Only one picture, but the site boasts of a video of the hovercraft in action. The link is broken but perhaps will be up in the future.

Short News Articles on Hovercraft

Mount Holyoke College

http://www.mtholyoke.edu/acad/phys/inthenews/ernie_gaz.shtml
Providence Classical School - Houston News 24 

A nice job with a human powered hovercraft.

http://www.news24houston.com/content/local_news/harris_county/?ArID=28764&SecID=144
The Human Hockey Puck, The Missoulian

Good action shot of a hovercraft in action.

http://www.missoulian.com/NIE/topics/101802-teach.html
Now That I Built It, What Can I Do With My Hovercraft?


The most obvious answer is that you can ride it, maybe not to and from school or over a body of water but certainly around the classroom and down hallways. Your students will want to ride it too, seeing the hovercraft can boost enrollment in your physics classes. Pedagogical uses are described below.

Kinematics

Hovercraft are ideal for kinematics demonstrations for they present very little friction while providing an environment where students can interact with the apparatus in a way seldom achieved in most physics classes. Constant accelerations can be gauged by using the hovercraft on a tiled floor (the tiles can be used as a grid of sorts) in conjunction with a stopwatch. The student riding the hovercraft can also drop markers (such as beanbags or textbooks) at specified time intervals to provide a trail of breadcrumbs which can be analyzed for constant acceleration. One can easily envision the use of the fishing reels with a predetermined drag to provide a constant force in these situations.

Newton’s Laws

First Law

“Every body continues in its state of rest, or of uniform motion in a right line, unless it is compelled to change that state by forces impressed upon it” (Arons, p. 59, Part I).

Students can be led to see that a student riding on the hovercraft in a given direction will continue to move in that direction unless a force acts on either the rider or the craft. A nice corollary to circular motion can be made by attaching a rope to the hovercraft and enacting uniform circular motion. Students could be led to hypothesize about the direction in which the craft would travel if the rope were suddenly cut. A real-world test could be done by actually cutting the rope and observing the movement of the hovercraft and its occupant. Care ought to be taken to cut the tether at a moment such that the craft will not run directly into a wall.

Second Law:  ∑F=ma

Arons goes into detail describing a series of experiments that can be done using a block of dry ice on a sheet of plate glass to lead students into a conceptual understanding of inertial mass (Part I, p. 70-73). Identical experiments can be performed using the more economical hovercraft to the same effect. Constant force can be provided by a student using a spring scale or by utilizing a cheap fishing reel with a carefully set drag. The drag setting permits force to be exerted only when less than the set amount and is used to prevent excessive force when using a thin line.

Third Law: For every action there is an equal and opposite reaction (common definition)


Altshuler (1989) describes having two students on hovercrafts play catch with a medicine ball. Two crafts are not necessary, the third law can be easily seen by the hovercraft’s occupant throwing the medicine ball (or an empty milk jug filled with sand) to another student standing on firm ground. The hovering student will move backwards relative to the direction in which the object is thrown.

Vectors

Altshuler also mentions using the hovercraft to show students vector addition. He presents students with a problem wherein an object is acted on by two forces. Once the students have found the resultant, they can identify an equilibrant force and test their calculations by attaching ropes to the hovercraft at specific angles. Students can use spring scales (or scales attached to the backs of chairs as Altshuler describes) to apply appropriate forces and gauge their accuracy by the movement of the hovercraft. If it does not move at all, then their calculations as well as their practical applications of force are all accurate.
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Related Idea

There are a number of computer programs that involve flying a spaceship in a frictionless world following Newton’s Laws (a famous one was specifically developed for doing this to teach physics in the 80’s before computer games of this sort became popular).  Some teachers have suggested they have their students play such a game for a while then try to describe the “rules” the game follows.  A freely available JAVA applet that plays the ASTEROIDS game in a web browser is found at http://www.new-mercies.org/Asteroids/asteroids.htm.

Chris Gosling & Dan MacIsaac, BSC 12Jun04

