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The bicycle wheel is a classic demonstration of angular momentum. A spinning bicycle wheel’s
angular momentum depends on the radius of the wheel, its mass, radius, and spin velocity. Angular
momentum has both a size and a direction, and is conserved in a closed system. The bicycle wheel
can also be used to demonstrate gyroscopic precession.

Attach the two handles by screwing them onto the axle. Tighten the handles firmly. Make sure that
the wheel spins freely and that the handles are secure before experimenting. Keep the tightening
nut to the center of the wheel.

1. Angular momentum and torque: Hold the handles with both hands while another
person starts the wheel spinning (using the enclosed starter or their hand). Try to tilt the
wheel from side to side. Describe what you feel.

A change in the speed or direction of linear motion requires a force. Likewise, a change in
the speed or direction of rotational motion requires a torque. When you twist the wheel, you
are changing the direction of the angular momentum. The twisting motion you apply is a
torque, and a higher angular momentum of the wheel needs a larger torque to change
direction.

2. Conservation of angular momentum: Stand on a rotating platform (or sit on a rotating
stool) with the spinning wheel. (The wheel should be spinning as fast as possible.) Hold the
handles vertically so that the wheel is spinning in a horizontal plane. Turn the wheel all the
way over so that your hands trade positions. The platform should rotate. (It may be a small
rotation, depending on your size, the friction in the platform, and the speed of the wheel.)
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If the wheel is rotating clockwise in front of you (in a horizontal plane), the angular
momentum is said to be pointing toward the floor. When you invert the wheel, you apply a
torque that changes the direction of angular momentum so that it is pointing toward the
ceiling (and the wheel is turning counter-clockwise). Angular momentum will be conserved
in the “wheel-you” system, and you gain angular momentum to compensate for the change.
According to Newton’s 3rd law, when you apply a torque to the wheel, it will apply an equal
but opposite torque to you. Your resulting angular momentum is toward the floor, and you
rotate clockwise.

Please note that your resulting rotation may be small, and friction in the platform may stop
you before you rotate all the way around. The wheel is not large enough or spinning fast
enough to result in fast rotation. Science show demonstrators use larger wheels that are
mechanically started and expensive rotating stools to do a more dramatic version of this
demonstration.

3. Gyroscopic Precession: Drill a hole in the end of one handle and attach an eyebolt. Spin
the wheel (in a vertical plane) and hang the eyebolt from a rope. The rotational inertia will
keep the wheel spinning vertically, and gyroscopic precession will cause the wheel to revolve
around the rope.

This resulting motion is related to both the rotation of the wheel and the distance to the
support point. If you are interested in a detailed explanation of gyroscopic precession, you
might want to consult a physics text or the Internet.

RELATED PRODUCTS:

Rotating Platform (P3-3510). A low friction rotating platform to use for your angular momentum
demonstrations.

Gyroscope (P3-3500). Demonstrate the science of spin with this intriguing gyroscope.
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