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At some time in their lives, virtually 
everyone has played with permanent 
magnets, and many have tinkered with 
electromagnets as well. Magnets and 
electromagnets are fun toys, but they 
also are extremely useful. � ey have been 
harnessed in many ways, most notably, 
I suppose, in the motors and generators 
that are central to our lives and our 
technology. To fully utilize anything, 
it is helpful, if not essential, to measure 
and quantify it. So, if designers are using 
magnetic devices, they would be inter-
ested in the strength of the magnetic 
� eld associated with that device and 
would want to measure it. One measure 
of that strength is magnetic � ux density. 
Of course, we need to de� ne units for 
that measurement if it is to be useful. 
Discretion being the better part of valor, 
I will not try to explain “� eld” or “� ux” 
in this brief narrative. Su�  ce it to say 
that magnetic � ux density is measured 

in “teslas” in the international system of 
units (SI). � e tesla is named in honor 
of Nikola Tesla, a Serbian/Croatian/
American engineer and inventor who is 
the hero of these paragraphs. A tesla is 
de� ned as one weber of � ux per square 
meter. We will discuss Weber in a future 
essay.
Nikola Tesla was born in 1856 in the 
village of Smiljan in what was then the 
Austrian Empire. Later, the area became 
a part of Yugoslavia, and, since that 
country broke up (1991), is now in the 
Republic of Croatia. Some references list 
Tesla’s birth date as July 10 and others 
give it as July 9/10, noting that he was 
born at the stroke of midnight. His 
father was an ethnic Serb who served 
as priest of the nearby Eastern Ortho-
dox Church. In 1856, the population 
of Smiljan was about 2000. � e most 
recent census shows it as 418. Tesla’s 
birthplace and his father’s church have 

been rebuilt and the site is maintained as 
a memorial to the great engineer. Search 
“Smiljan” on your mapping so� ware. 
Tesla attended elementary and middle 
school in Smiljan and, at the age of 14, 
enrolled in the Higher Real Gymnasium 
(high school) in nearby Karlovac. � e 
institution — now simply Gymnasium 
Karlovac — still exists and is still highly 
regarded. Tesla was an excellent student, 
graduating from the four-year program 
in three years. It was here, in his physics 
classes, that he began his fascination 
with electricity.
By 1873, when Tesla graduated from 
gymnasium, the Austrian Empire had 
become the Austro-Hungarian Empire 
and was dra� ing young men into its 
army. Military service not being a part 
of Tesla’s life plan, he le�  Smiljan and 
wandered for a bit until he was able to 
enroll in what is now the Graz Univer-
sity of Technology in Austria. While 
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there is evidence that he was initially 
an excellent student, he eventually lost 
interest and left the university without 
graduating. 
In 1881, following various work and 
education endeavors, Tesla moved to 
Budapest and went to work at the 
Budapest Telephone Exchange. His 
talents soon became apparent, and he 
was appointed Chief Electrician which 
one assumes means electrical engineer. 
In 1882, he moved to Paris and a new 
job with the Continental Edison Com-
pany, a subsidiary of Edison’s American 
enterprise. The company’s primary 
activity was the installation of incan-
descent lighting systems, which also 
involved manufacturing and installing 
the dynamos that generated the required 
electricity. It was here that Tesla became 
interested in electric machines and espe-
cially motors based on rotating magnetic 
fields. 
In 1884, the manager of Continental 
Edison was transferred back to the United 
States and asked Tesla to accompany 
him. Arriving in New York, Tesla 
immediately went to work for the 
Edison Machine Works, a company 
responsible for developing and manufac-
turing the DC generators that powered 
Edison’s incandescent light systems. He 
worked on various projects, including 
an arc light system and its associated 
high voltage generator. Apparently, he 
felt that he was not adequately rewarded 
by the company and left after about six 
months.
In the 1880s, the most important 
application of electricity was in lighting, 
which involved two complementary 
technologies — arc lights for outdoors 
and incandescent lamps for indoors 
— and two competing technologies — 
alternating current and direct current. 
As had been the case in Europe, Tesla 
was involved in the arc lighting business, 
primarily in the design of the dynamos 
that generated the electricity to drive 
the arcs. He also continued his interest 
in electric motors based on a rotating 
magnetic field. In 1888, he patented 
an induction motor, bringing him in 
contact with George Westinghouse. 
Westinghouse, an astute engineer and 
entrepreneur, recognized the techni-
cal and commercial potential of the 
induction motor and purchased Tesla’s 
patents. 

In the mid-1880s, “electricity” generally 
meant direct current (DC), where the 
current flows always in one direction. 
Edison had developed the incandescent 
light bulb and, along with it, a system 
for generating DC at a central location 
and transmitting it through wires to 
businesses and homes for illumination. 
Alternating current (AC), where the 
current reverses in a regular cycle, was 
used in outdoor arc lighting, and was 
beginning to be used in indoor illumi-
nation because it could be efficiently 
distributed over a greater distance than 
DC. Use of AC expanded with Tesla 
and Westinghouse’s development of AC 
machines and high voltage transmission. 
The so-called “War of the Currents,” AC 
vs. DC, ensued. The “war” essentially 
ended when the 1893 World’s Fair was 
illuminated with an AC system, which 
soon became the standard throughout 
the world. 
But, Tesla had much more grandiose 
visions and he pursued them on a grandi-
ose scale. One quixotic project was his 
attempt to transmit electric power 
through the air or earth, thereby elimi-
nating the need for wires. In pursuit of 
this goal, he built a high-altitude labora-
tory near Colorado Springs, CO in 1899. 
While he succeeded in producing mega-
volt arcs over 100 feet long and purport-
edly burning out a large generator at the 
local utility, he was not able to transmit 
any significant amount of power.

Undaunted, he raised more money — an 
activity for which he had considerable 
talent — and established a laboratory 
at Wardencliffe, Long Island. Tesla was 
aware of the potential application of 
wireless energy transmission to com-
munication and sometimes identified 
wireless telegraphy as his goal, openly 
competing with Marconi. While he 
succeeded in building an impressive 
tower at Wardencliffe, his investors 
started to abandon him and Warden-
cliffe was closed in 1905. The tower was 
demolished during World War I, but the 
laboratory still exists as the home of the 
Tesla Science Center at Wardencliffe.
As he grew older, Tesla became more 
eccentric, proposing projects and devices 
that were more fantasy than science. He 
designed a vertical takeoff and landing 
airplane that was not too far off the 
mark, but also proposed a “death ray,” a 
“thought camera,” and the use of radio 
waves for locating submarines. His 
unrealistic proposals failed to garner 
investment.
Nikola Tesla died in New York on 
January 7, 1943, at the age of 86. He was 
a genius, claimed by Croatia, where his 
birthplace is maintained as a memorial 
center and by Serbia, where his ashes 
now reside. He made many contribu-
tions to electrical engineering, especially 
in the application of magnetic fields. 
And that’s why we call a tesla a tesla.

Figure 1: Nikola Tesla with his equipment.




