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Why do we call it a ...
Joule 

There is an old, old parable about several blind men 
describing an elephant based on what they felt when they 
touched it. One felt the elephant’s leg and said that an 
elephant is like a tree. Another felt the elephant’s ear and 
said that an elephant is like a fan. Yet, another felt the 
elephant’s tusk and said that an elephant is like a stone. 
Each was correct within his limited perspective, but the 
elephant was really much more complex and varied than 
they realized. Such was the situation with the concept of 
energy back in the 19th century.

Individual scientists who were trying to understand 
energy were doing so from the standpoint of their own 
fields of endeavor. Someone working in the field of 
mechanics saw energy as a force exerted through a dis-
tance and measured that energy in foot-pounds. Another 
scientist who was interested in thermal energy measured 
it in terms of the heat required to raise the temperature 
of a certain amount of water. Electricity really had not yet 
been developed, but if it had been, there would have been 
yet another measure in use. Why? Because it was not yet 
understood that energy is energy, whether it be mechani-
cal or thermal, kinetic or potential, electrical or chemical.
     The first inkling of the fact that energy is not created or 
destroyed but merely changed in form came to an Amer-
ican-born physicist, Benjamin Thompson, later known as 
Count Rumford (1753-1814). Thompson was born in the 
colony of Massachusetts but served on the British side 
during the U.S. War for Independence. After the war, he 
was not particularly welcome in the newly created U.S.A., 
so he decamped for Britain. He conducted a number of 
scientific investigations and was particularly intrigued 
by the observation that cannons got very, very hot when 
they were being bored (i.e., drilled, not uninterested). His 
conclusion was that mechanical energy was being con-
verted to thermal energy and that, in essence, they were 
the same thing. He published this result in 1798. What 
he did not do was conclude how much mechanical energy 
it took to produce how much heat energy. That task was 
left to the hero of this story, James Prescott Joule (1818-
1889). His namesake unit, the joule, is the fundamental 
unit of work or energy in the international system of units 
and is defined as the energy required to exert a force of 
one newton through a distance of one meter. Now, how 
many BTUs is that? Determining that number was Joule’s 
primary contribution. 

     
 

But, back to the beginning — at least the beginning 
of James Prescott Joule. He was born on the day before 
Christmas in 1818 in Salford, England, a suburb of Man-
chester, which was and is a major manufacturing center. 
His father, Benjamin, was a brewer engaged with other 
family members in operating a major brewing company. 
The Joule’s brewery — after several acquisitions and 
divestitures — still exists today in a nearby town. 

In the 19th century, children of wealthy families were 
generally schooled at home, sometimes by the parents but 
often by tutors. Such was the case with Joule. Apparently, 
he did not attend university, but did manage to spend 
some time and effort learning from experienced scientists.   

At age fifteen, Joule started working in the family 
brewery and went on to manage the enterprise for some 
twenty years. It was in connection with his brewery work 
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that he first became interested in physics and its appli-
cation to real world problems. In the mid-1800s, motive 
power in British industry was largely provided by steam 
engines if water power was not available. In the 1830s, 
several inventors were developing rudimentary electric 
motors and Joule wondered if he could substitute these 
motors for the steam engines then used in the brewery. To 
compare the two, he had to have an understanding of the 
concept of energy and this led him to embark on a study of 
energy and of electricity. 

In thinking about using electric motors in the early 19th 

century, it is important to remember that you couldn’t 
simply plug these motors into a wall outlet. There were 
no wall outlets because there were no central generating 
stations. Indeed, there were no generators. The dynamo — 
what we now call a generator — was not invented until the 
1840s and a really practical generator didn’t come along 
until 1866.

So, where did this elec-
tricity come from in 1830? 
From batteries. Humongous 
batteries. There were several 
designs but, in general, a cell 
consisted of two electrodes 
made of different metals     
immersed in a liquid elec-
trolyte. Any number of cells 
could be connected in series 
and parallel to produce higher 
currents and voltages. As a 
battery was used, the elec-
trodes were consumed and 
the electrolyte was degraded 
until the battery simply didn’t 
work anymore. Then, you 
salvaged what you could and 
bought a new battery. Pretty 
much what we do today with the gazillions of dry cells that 
power our toys and tools. 

While Joule was primarily interested in making a 
comparison of the mechanical energy delivered by steam 
engines and electric motors, he was also intrigued by the 
observation that electric circuits generated heat. So, how 
much heat? Was it quantifiable? Was the amount of heat 
— thermal energy — determined by the properties of the 
electrical system? To answer these questions, he devised 
a simple but very clever experiment. He submerged a 
coil of wire in a container of water and then observed 
the increase in temperature of the water as he passed a 
current through the wire. He was able to measure the cur-
rent using a galvanometer which had been invented some 
20 years earlier and which he had improved. Changes in 
temperature could be measured quite accurately using a 
mercury thermometer, which had been around for over 
100 years. Through his experiments, he was able to deter-
mine that the energy delivered was directly proportional 

to the resistance of the wire, the square of the current, and 
the time the current flowed. This relationship, familiar to 
every engineer, is known today as Joule’s Law. 

Well, if you can do it with electricity, you can do it 
with mechanical energy. In another set of experiments, 
Joule mounted a paddle wheel in a container of water 
and turned the paddle wheel by means of a cord tied to a 
falling weight; illustration of this apparatus in the image 
below. The mechanical energy was equal to the weight 
times the distance it fell, and the thermal energy was 
determined by observing the increase in temperature of 
the water. Through successive experiments, he was able to 
determine that one British thermal unit is equal to 772.55 
foot-pounds. Since then, that number has been determined 
more accurately to be 778.169, but the precision of that 
measurement made in 1878 is still remarkable. 

It is interesting to note that Joule probably didn’t refer 
to a “British thermal unit.” Accord-
ing to one reference, the BTU ter-
minology didn’t come into use until 
about 1890. Joule probably called it a 
“heat unit.” Whatever it was called, it 
was the energy required to raise the 
temperature of one pound of water 
by one degree Fahrenheit. 

James Prescott Joule died in 1889 
after a long and productive career 
as both a scientist and a brewer, a 
combination that few other scientists 
can claim. Inscribed at the top of his 
tombstone in Greater Manchester, 
England, is “772.55”, the number of 
foot-pounds in a BTU as determined 
by Joule in his remarkably precise 
experiments. Joule was among the 
first to realize that energy could 
appear in many forms and that one 

form could be converted into another. During his lifetime, 
he probably understood energy better than anyone else. 
And, that’s why we call a joule a joule. 
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Illustration of Joule apparatus in which the mechanical 
energy is equal to the weight times the distance it fell.energy is equal to the weight times the distance it fell.
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