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Abstract
The path of a spring released from uniform circular mo-
tion was investigated and compared to a computational
model. This study is an extension of the “slinky drop”
experiment, which consists of holding the top of a slinky
above the ground, allowing it to stretch due to the grav-
itational force, and releasing it from rest. In this case the
bottom portion of the slinky remains stationary until the
top portion (or a longitudinal wave) reaches it. Similarly,
for a spring in uniform circular motion, the spring is not
uniformly stretched but is most stretched near the cen-
ter of the circle. If released from rest, the furthest end of
the spring continues in uniform circular motion until the
spring has collapsed. Video analysis was used to measure
the motion of the spring and it was compared to a compu-
tational model of the system.

The Slinky Drop
This project is based on the “slinky drop problem.” The
force due to tension on the bottom of the slinky balances
the gravitational force, causing the bottom of the slinky to
remain stationary until the top of the spring reaches it.

The Apparatus
This experiment was performed with a uniform circular
motion apparatus borrowed from Jeff Regester at Greens-
boro Day School. It consists of a metal beam on a rotating
platform. The beam has two pins that can be triggered to
drop into the metal beam, acting as a release mechanism.
The angular speed is controlled with a DC power supply.

Fig. 1: Spring attached to a rotating beam before it is released.

The Experiment
A camera was mounted in the ceiling to provide a top-down
view of the system. Video was recorded at 600 fps and was
analyzed using Tracker. The experiment was repeated mul-
tiple times using the same spring at various angular speeds.

Fig. 2: Spring collapsing after release.

The last frame shows how this clip looks in Tracker. The blue
and red markers track the ends of the spring, while the pur-
ple marker tracks the collapsing coils.

Results
When the inner end of the spring is released, the coils col-
lapse, creating a “kink” where the spring is bent. This kink
travels outward until it reaches the outer end of the spring.
During this time, the outer end of the spring continues mov-
ing in uniform circular motion at 3.0 rev/s.

Fig. 3: Data on angular speed. A linear plot show circular motion.

VPython Model
The massive spring was modeled as balls connected by mass-
less, compressible springs. It shows a kink that travels out-
ward while the outer end of the spring travels in uniform
circular motion.

Fig. 4: VPython model showing the spring just after its release.

What’s Next?
The next step in this project is to determine how variables
such as spring constant, spring mass, and angular speed
affect the time delay for the spring to collapse. In addition,
a larger mass can be added to the free end of the spring.
The time delay for the mass on the end to “know” that the
spring has been released is a classical analogy for the time
delay in the gravitational field around an exploding star
with an orbiting planet. If a star explodes, then the planet
will continue orbiting the star until a gravitational wave
from the star reaches the planet.

Fig. 5: Illustration of mass attached to the end of the spring.

The computational model can also be improved. The cur-
rent model is of a compressible spring, but the spring used
in the experiment is not compressible. Furthermore, the
current model uses Euler-Cromer integration, whereas fu-
ture models will use more accurate numerical integration
techniques.
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