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JOSEPH SLEPIAN

February 11, 1891–December 19, 1969

B Y  T .  K E N N E T H  F O W L E R

JOSEPH SLEPIAN, INVENTOR of the ignitron and other main
stays of the electric power industry, after a lifetime ca-

reer at the Research Laboratories of the Westinghouse Electric
Corporation, died on December 19, 1969. Elected to the
National Academy of Sciences in 1941, Slepian was a mem-
ber of Section 31, now called Engineering Sciences. Indeed,
his career exemplified the union of these disciplines.

Holder of 204 patents at Westinghouse, Slepian began
his career as a pure mathematician. He was born in Boston
on February 11, 1891, son of Russian immigrants. Advanced
student status in high school allowed him to enroll at Harvard
University at age 16; he made Phi Beta Kappa and received
his bachelor’s degree in 1911, his master’s degree in 1912,
and a Ph.D. in mathematics in 1913. All during this time he
maintained odd jobs to help support himself, including a
stint as a licensed motorman on the Boston Electric Rail-
way.

After Harvard Slepian was able to continue a year of
postdoctoral studies as a Sheldon fellow, first at the Univer-
sity of Gottingen in Germany and then at the Sorbonne in
Paris. He returned to the United States in 1915 and ac-
cepted a position as instructor of mathematics at Cornell
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University. After only a year at Cornell he resigned his posi-
tion to join the Westinghouse company at its East Pitts-
burgh Works as a student apprentice in the railway motor
department. By 1917 the company had moved Slepian to
the research department, shortly before the establishment
of its pioneering independent research facility at Forest Hills
in 1918. He advanced quickly, as head of the General Re-
search Section in l922, research consulting engineer in 1926,
and associate director for research from 1938 until his re-
tirement in 1956.

Slepian’s move to Westinghouse proved a happy transi-
tion for all concerned, his prolific output of patentable
inventions for the company being exceeded only by those
of George Westinghouse himself. According to colleagues
Slepian made maximum use of his mathematical talents in
his new career, his inventions invariably being the conse-
quence of careful science and theoretical analysis. In fact
his talent for invention had already emerged at Cornell,
where in 1915 he filed a patent for a device to measure the
speed of a boat by means of magnetohydrodynamics. By
1919 he had produced his first patent at Westinghouse, for
circuit interrupters. He was still pursuing inventions when I
first met him, late in his career, when he was developing a
new plasma method of isotopic separation, his ionic centri-
fuge that he pursued before and after retirement, with 20
publications on this topic alone, most of them in the Pro-
ceedings of the National Academy of Sciences.

Slepian’s first major success at Westinghouse led to the
autovalve lightning arrester, at a time when the cost and
maintenance of conventional electrolytic arresters no longer
served the needs of a growing industry. His pioneering re-
search on lightning arresters began in 1920, three years
after his transition to a career of engineering research. Char-
acteristically, when presented with the problem, Slepian first
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conducted a thorough analysis of the operation of electro-
lytic lightning arresters during a discharge—research that
disclosed the need for surge protection that he would solve
with a countervoltage produced by a glow discharge in air.
This in turn led to his many experimental and theoretical
contributions to the field of electrical conduction through
gases and a familiarity with plasma physics that inspired
even his later work on the ionic centrifuge. Slepian’s care-
ful study of ionized gases also prepared the way for other
notable inventions, including the deion circuit breaker and
the workhorse ignitron mercury rectifier familiar to me from
my earliest contact with laboratory experiments on plas-
mas.

Slepian’s contributions to the ignitron followed a pat-
tern established in his work on arresters. Though already
commercial, mercury rectifiers had reached an impasse:
unacceptable “arc-backs” that required deep analysis to un-
ravel. Slepian provided this analysis, leading him to pro-
pose separating the multiple rectifier anodes into individual
chambers, which was the first step toward the ignitron de-
sign. There followed an intensive period of research to pro-
vide a means of extinguishing and then initiating anew the
mercury arc on each operation cycle, dependably, when
required, without appreciable time lag. More than 4 mil-
lion kVA in ignitrons had been installed by the late 1940s.

The deion circuit breaker was also the result of detailed
scientific research, in this instance on the nature and ori-
gin of arcs. As in his other research his work always in-
volved observation and experiment as well as theory. Though
first a mathematician Slepian had also become a productive
and careful experimentalist in the laboratory. It was he who
discovered plasma arc regimes not requiring thermionic
emission of electrons from the cathode, at gas densities
well below those thought possible before his work on cold-
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cathode heavy-current arcs. The practical result was the deion
circuit breaker, employing the cold-cathode technique to-
gether with ingenious annular electrodes and voltage distri-
bution that avoided thermionic hotspot emission that would
otherwise spoil the almost instantaneous buildup character-
istic of the cold-cathode operating regime.

A highlight in Slepian’s career was his receipt of the
Edison Medal in 1947, in part for his inventions of the
autovalve lightning arrester, deion circuit breaker, and ig-
nitron cited above. Marveling that a one-time pure math-
ematician would receive an award honoring a man like
Edison, Slepian in his acceptance speech reflected wisely
on the productive interplay of mathematics, science, and
engineering. It is appropriate to quote here excerpts from
his remarks, published in full in Electrical Engineering
(67[1949]:258-61).

That a man with my particular kind of talents, abilities and personality
should win a high engineering honor may seem very remarkable. . . . The
dominant interest of my youth, and the kind of formal education it led me
to acquire, certainly did not presage distinction in such fields.

I have pondered on what rightly may be called the really distinctive fea-
tures of the mathematician, scientist and engineer. There seem to be two
ways of logically distinguishing among them. One . . . is by the kinds of
skills they display . . . their crafts. The other, and which I think strikes
deeper, is by their motivations or compelling interests.

Let me proceed then to ask these questions. When the mathematician is
doing that which is uniquely mathematics, and cannot possibly be said to
be physics, or chemistry or other science; when the physicist, as a typical
scientist, is doing that which is uniquely physics and cannot be said to be
mathematics or engineering; when the engineer is doing that which is
certainly engineering; what are their respective distinctive motivations and
compelling interests?
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