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Demonstration of the Electric Fields of Current-Carrying Conductors
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The making of the two-dimensional printed circuit type models of current-carrying con-
ducting systems and the use of these models for demonstrating the electric fields of current-
carrying conductors is described. The models are produced by drawing the systems under
consideration on glass plates using a transparent conducting ink. The electric lines of force
inside and outside the elements of these models are demonstrated with the aid of grass seeds

strewed upon them.

L INTRODUCTION

HILE there are several well-known

methods for demonstrating the structure
of electrostatic fields,! and numerous electro-
static field maps and lines-of-force pictures can
be found in physics textbooks, no generally
known methods for demonstrating the structure
of the electric fields of the current-carrying con-
ductors appear to exist, and the diagrams of
these fields can usually be found only in the
highly specialized literature. This leads to the
undue emphasis on electrostatics in presenting
the electric fields in the ordinary physics courses
and frequently causes the students to remain
virtually ignorant of the structure and proper-
ties of the electric fields inside and, especially,
outside the current-carrying conductors of even
the simplest geometry. The development of a

1See, for instance, R. W. Pohl, Elektrizititslehre
(Springer-Verlag, Berlin-Géttingen-Heidelberg, 1955),
15th ed., pp. 17-54 (electrostatic-force-line pictures
formed by gypsum crystals on glass plates); Physical
Science Study Committee, Physics (D. C. Heath and
Company, Boston, 1960), p. 467 (electrostatic-force-line
pictures formed by grass seeds suspended in an insulating
liquid) ; Ernst Weber, Electromagnetic Fields (John Wiley
& Sons, Inc., New York 1950), Vol. I, pp. 183-195 (elec-
trolytic tank and other analogy methods).

simple and effective method for demonstrating
and illustrating the structure and propertics of
the electric fields of current-carrying conductors
is therefore very desirable, especially in view of
the fact that the occurance of these fields in
laboratory, in nature, and in industry is at least
as frequent as that of the electrostatic fields.

A method for demonstrating and studying the
stationary electric ficlds of the current-carrying
conductors with the aid of the printed circuit-
type models is deseribed in this paper.

II. PREPARATION OF MODELS

Transparent two-dimensional models of vari-
ous conducting systems are made on glass plates
using a transparent conducting ink. Although
the models can be simply drawn with an ordinary
brush, much better results can be obtained by
following the procedure outlined below.

A glass plate is thoroughly cleaned with soap
and water and rinsed in a Kodak “Photo-Flo”
solution diluted 1 to 200. After drying the plate,
the ink is poured on it so as to form a small pool
in the middle of the plate, and then, by slowly
inclining the plate to one side or the other, the
ink is made to spread evenly over the entire



