
Thomson and Kelvin

Thomson made a lifelong study of the motion of fluids. 
When taking a holiday on the Lalla Bookh, he was often 
busy studying the motion of ripples and waves and 
finding the laws which govern their motion. In a letter 
written in 1871 to Froude (the great naval expert, who 
was at that time studying the motion of ship models 
in an experimental tank), he describes how he was led to 
study the action of capillarity in modifying the motion 
of waves. He relates how once on a calm day off Oban, 
when the yacht was drifting at about half a mile an 
hour, he studied the ripples formed by a fishing-line, 
with a lead sinker attached, hanging over the stern. The 
line was preceded by a very fine and numerous set of 
short waves. Streaming off at a definite angle on each 
side were the well-known oblique waves, with the larger 
waves following behind the line. The whole formed a 
beautiful and symmetrical pattern, the key to which he 
was fortunate enough to find. 

He noticed that although the waves, in front and in 
the rear, had different wave-lengths, yet they had the 
same velocity; As the speed of the yacht slowed down, 
the waves behind got shorter, and those in front got 
longer. The speed diminishing still further, one set of 
waves shorten, and the other lengthen, until they become 
of the same length, and the angle between the oblique 
lines of waves opens out until it becomes nearly two 
right angles. At very slow speeds the pattern disappears 
altogether. Thomson found that these results were in 
exact agreement with, and could consequently have 
been predicted from, his mathematical equations. Tie 
calculated that the minimum velocity of the ripples 
was 23 centimetres (9 inches) per second. 

About three weeks later, when becalmed in the Sound 
of Mull, he, together with Ins brother James and Helm- 
holtz, actually measured this velocity, and so verified 
his theory. Thomson suggested that disturbances the 
wave-length of which was less than 1*7 centimetres (67- 
hundredths of an inch) should be called ripples. The 
name waves should be confined to disturbances having 
wave-lengths greater than this/ Adopting this sugges- 
tion, we may say that ripples are undulations in which 
the shorter the length from crest to crest the greater is 
the velocity of propagation. For waves, on the other 
hand, the greater this length the greater is the velocity 
of propagation. . The motive force for ripples is mainly 
the capillary attraction (cohesion), but for waves the 
motive force is their weight/ Capillary attraction is 
the motive force which makes a dewdrop vibrate. The 
effects of capillarity on the velocity of propagation of 
waves can be neglected when the wave-length is greater 
than two inches. 

The introduction of cohesion into the theory of waves 
enables us to explain the pattern of standing ripples seen 
on the surface of water in a finger-glass, made to sound 
by rubbing a moist finger on the lip. If gravity were 
the only force, the wave-length for 256 vibrations per 
second would be one-thousandth of an inch, which could 
only be seen distinctly with a microscope. Taking cohe- 
sion into account, we find that for waves of the same 
frequency the wave-length would be nearly eighty times 
as great, which accords much better with ordinary experi- 
ence. 



When the sea is perfectly calm, a slight motion of 
the air — not exceeding half a mile an hour, or 8-8 inches 
per second — does not sensibly disturb the smoothness 
of the reflecting surface. A gentle zephyr destroys 
the perfection of the reflecting surface for a moment, 
but when it departs the sea is left as polished as before. 
When the motion of the air is about one mile per hour, 
minute corrugations are formed on its surface, the effects 
produced being like those produced by corrugated glass. 
The fly-fisher well knows that they help to conceal him 
from the trout. These ripples cannot propagate them- 
selves, and parts of the surface sheltered from the wind 
still remain smooth. When the wind attains a velocity 
of two miles an hour, distinct small waves are formed. 
A few ripples may, however, still be noticed sheltered 
in the hollows between the waves. The vertical dis- 
tance between the crest and hollow of these waves is 
about an inch. If the wind increase, they become 
cusped, and rapidly increase in size. 














