


Albert T .  Ellis, 
associate professor of 

applied mechanics, with 
the unique ultra-high- 

speed camera he devel- 
oped for taking 

movies at the rate 
of 1,000,000 frames a 

second and faster. 

for only about one five-hundredth of a second. 
The shutter is capable of reacting at one billionth 

of a second. Since no mechanical shutter could achieve 
anything like this speed, i t  must be operated elec- 
tronically. For this, an electro-optical shutter called 
a Kerr Cell is placed in the middle of the lens system, 
which consists of one or two optical lenses for fo- 
cussing and two polaroid filters. 

The first polaroid filter passes only light that is 
polarized in one direction. The second filter is turned 
so that this light will not pass until the Kerr Cell gives 
the light an additional rotation. The escaping light 
then focuses onto a mirror in the film box. The film 
remains stationary while the mirror spins at a rate of 
100,000 revolutions per minute, deflecting the light 

images from the electronic shutter t o  the film. 
The Ellis camera was built at Caltech during a 

program of basic studies in hydrodynamics under the 
direction of Milton S. Plesset, professor of applied 
mechanics. The program was supported by the Office 
of Naval Research. The camera is currently being 
used in studies on the mechanical and chemical as- 
pects of cavitation, under a National Science Foun- 
dation grant. 

In the future, Dr. Ellis hopes to continue with more 
advanced research on high speed impact, high fre- 
quency fatigue, and wave propagation in metals with 
the ultrafast camera. This extended research should 
prove valuable, not only in cavitation, but also in the 
fields of missile mechanics and space exploration. 

Mathematical analyses are made to determine why bubbles damage underwater machinery. 


