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FIG. 24
Leon-Charles Thévenin.
Courtesy of the Bibliotheque Ecole
Polytechnique, Paris, France.

French (Meaux, Paris)

(1857-1927)

Telegraph Engineer, Commandant and Educator
Ecole Polytechnique and Ecole Supérieure de
Télégraphie

Although active in the study and design of tele-
graphic systems (including underground transmis-
sion), cylindrical condensers (capacitors), and
electromagnetism, he is best known for a theorem
first presented in the French Journal of Physics—
Theory and Applications in 1883. It appeared under
the heading of “Sur un nouveau théoréme d’électricité
dynamique” (“On a new theorem of dynamic electric-
ity™) and was originally referred to as the equivalent
generator theorem. There is some evidence that a
similar theorem was introduced by Hermann von
Helmholtz in 1853. However, Professor Helmholtz
applied the theorem to animal physiology and not to
communication or generator systems, and therefore
he has not received the credit in this field that he
might deserve. In the early 1920s AT&T did some pi-
oneering work using the equivalent circuit and may
have initiated the reference to the theorem as simply
Thévenin’s theorem. In fact, Edward L. Norton, an
engineer at AT&T at the time, introduced a current
source equivalent of the Thévenin equivalent cur-
rently referred to as the Norton equivalent circuit. As
an aside, Commandant Thévenin was an avid skier
and in fact was commissioner of an international ski
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@ Vraao (R] + Ry + R/ > \56kQ +47kQ + 33kQ

Rruuac) = Ri || (Ry + R3) = 5.6kQ || (4.7kQ + 33k()) = 3.29k()

The Thevenin equivalent circuit 1s shown in Figure 38(a).

(b) V- —( R )V—( i) )10v—243v
THEO “\R, + Ry + Ry °  \56kQ + 47kQ + 33k0 B

Rrusc) = R3 || (R + Ry) = 3.3kQ || (5.6kQ + 4.7kQ)) = 2.50 k()
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FIG. 58
Edward L. Norton.
Reprinted with the permission of
Lucent Technologies, Inc./Bell Labs.

American (Rockland, Maine; Summit, New Jersey)

1898-1983

Electrical Engineer, Scientist, Inventor

Department Head: Bell Laboratories

Fellow: Acoustical Society and Institute of Radio
Engineers

Although interested primarily in communications
circuit theory and the transmission of data at high
speeds over telephone lines, Edward L. Norton is
best remembered for development of the dual of
Thévenin equivalent circuit, currently referred to as
Norton’s equivalent circuit. In fact, Norton and his
associates at AT&T in the early 1920s are recognized
as being among the first to perform work applying
Thévenin’s equivalent circuit and referring to this
concept simply as Thévenin’s theorem. In 1926, he
proposed the equivalent circuit using a current
source and parallel resistor to assist in the design of
recording instrumentation that was primarily current
driven. He began his telephone career in 1922 with
the Western Electric Company’s Engineering De-
partment, which later became Belll..abm His
areas of active research included network ﬂleory :

“acoustical systems, electromagnetic apparatus, and

datatmnsnnssion.Agradmteole‘andCohnnbm.
on his work.
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Norton’s Theorem
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Determining the Norton equivalent current, /.
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Independent Versus Dependent (Controlled) Sources
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Dependent (Controlled) Sources

Voltage controlled voltage source (VCVS) Voltage controlled current source (VCCS)
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AC Source Conversions
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