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Figure 5.  Compressional (P) wave propagation in a slinky.  A 
disturbance at one end results in a compression of the coils 
followed by dilation (extension), and then another compression.  
With time (successive times are shown by the diagrams of the 
slinky at times t1 through t6), the disturbance propagates along 
the slinky.  After the energy passes, the coils of the slinky return 
to their original, undisturbed position.  The direction of particle 
motion is in the direction of propagation. 
 

Similarly, using this "elastic rebound" method for the S 
waves, one person holding the end of the stretched slinky 
should use their other hand to grab one of the coils about 
10-12 coils away from the end of the slinky.  Slowly pull 
on this coil in a direction perpendicular to the direction 
defined by the stretched slinky.  This process applies a 
shearing displacement to this end of the slinky and stores 
elastic energy (strain) in the slinky similar to the storage of 
strain energy in rocks adjacent to a fault or plate boundary 
by plate tectonic movements.  After the coil has been 
displaced about 10 cm or so, release it suddenly (similar to 
the sudden slip along a fault plane in the elastic rebound 
process) and an S wave disturbance will propagate along 
the slinky away from the source. 
 

Surface Waves: The Love wave (Figure 4) is easy to 
demonstrate with a slinky or a double length slinky.  
Stretch the slinky out on the floor or on a tabletop and have 
one person at each end hold on to the end of the slinky.  
Generate the Love wave motion by quickly moving one 
end of the slinky to the left and then to the right.  The 
horizontal shearing motion will propagate along the slinky.  
Below the surface, the Love wave motion is the same 
except that the amplitudes decrease with depth.  Using the 
slinky for the Rayleigh wave (Figure 3) is more difficult.  
With a regular slinky suspended between two people, one 

person can generate the motion of the Rayleigh wave by 
rapidly moving his or her hand in a circular or elliptical 
motion.  The motion should be up, back (toward the person 
generating the motion), down, and then forward (away 
from the person), coming back to the original location and 
forming an ellipse or circle with the motion of the hand.  
This complex pattern will propagate along the slinky but 
will look very similar to an S wave.  Rayleigh wave motion 
also decreases with depth below the surface.  Excellent 
illustrations of the wave motion of Love and Rayleigh 
waves can also be found in Bolt (1993, p. 37).  Further 
details on the characteristics and propagation of Love and 
Rayleigh waves can be found in Bolt (1993, p. 37-41).   

Figure 6.  Shear (S) wave propagation in a slinky.  A disturbance 
at one end results in an up motion of the coils followed by a down 
motion of the coils.  With time (successive times are shown by the 
diagrams of the slinky at times t1 through t6), the disturbance 
propagates along the slinky.  After the energy passes, the coils of 
the slinky return to their original, undisturbed position.  The 
direction of particle motion is perpendicular (for example, up and 
down or side to side) to the direction of propagation. 
 

Wave Propagation in All Directions:  An additional 
demonstration with P and S waves can be performed with 
the 5-slinky model.  By attaching 5 slinkys to a wood 
block as shown in Figure 7, 5 people can hold the ends of 
the 5 slinkys (stretched out in different directions to about 
3-4 m each).  One person holds the wood block and can 
generate P or S waves (or even a combination of both) by 
hitting the wood block with a closed fist or causing the 
block to move quickly up and then down or left and then 
right.  The purpose of this demonstration is to show that 
the waves propagate in all directions in the Earth from the 
source (not just in the direction of a single slinky).  


