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On the Electrostatic Force between Conductors conveying Steady

or Transient Currents. By Dr. Oriver LopGe.
g T the last meeting of the Physical Society this session

Mr. Boys described some attempts he had made to detect
mechanical force between a pair of Hertz resonators delicately
suspended and immersed in a region of electromagnetic waves.

The attempt so far had not been successful; but Mr. Boys, by
attending to the energy manifested by Mr. Gregory’s method
and by another method of his own, showed good reason why
the force, if any, was just too small to be observed even with
his extremely delicate appliances, and conjectured that a mo-
derate increase in sensitiveness would be necessary in order to
detect the effect. Everyone must have full confidence that if
any such mechanical effect exists Mr. Boys will show it us
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before long; but, in common with Prof. Fitzgerald, I feel
provisionally and tentatively doubtful whether any mechanical
effect really exists between electric pulses travelling along
wires with the velocity of light. In a wire subject to electric
stationary waves there are obvious electrostatic pulses at either
end and electrokinetic pulses in the middle : but Mr. Boys
had allowed for all that, and arranged that the opposing effects
of ends and middle should conspire to assist each other in
causing rotation. What I felt doubtful about was whether
even in infinite wires, wherein all complication by reflexion
and stationary waves was avoided, a pair of pulses travelling
side by side, like a pair of humps (or a hump and a hollow)
on a pair of parallel cords, would exert any force on each
other. Itis known that two charged bodies flying side by
side with the velocity of light will exert no such effect (Mr.
Heaviside has shown that this is equivalent to saying that two
elements in the same wave-front exert no mechanical force on
each other); but whether the same thing is true of two wire-
conducted pulses has not, so far as I know, been examined by
mathematicians.

If it should turn out that pulses at full speed have no effect,
then two straight oscillators in similar phases should repel
each other, by the electrostatic effect of the slackening and
stationary pulses which are being reflected at the ends.

Such an action seems optically rather interesting. Max-
well predicted that a reflector or absorber would be repelled
by light ; though, as we know, the complication of the more
vigorous molecular action of material surroundings prevented
Mr. Crookes from detecting this precise effect. We know,
however, that it must exist; and the repulsive effects between
alternating magnets and copper disks, detected by Faraday
and recently made much of in an interesting manner by Prof.
Elihu Thomson, are examples of this very thing. We can
even say what the stress caused by full sunshine ought to be,
viz. about 50 microbarads*; that is, the weight of half a
milligramme per square metre : but it has not yet been expe-
rimentally observed. 1f Mr. Boys finds his effect, at least if
be finds it in the form I suggest, as an overbalancing static
repulsion, it will represent an action between two sources of
light or between two similarly illuminated bodies.

On the afternoon of the meeting of the Physical Society,

* Langley’s recent estimate, that a square centimetre fully exposed to
sunshine receives 2-84 C.G.S. thermal units per minute, is equivalent to
an energy of 67 ergs per cubic metre of sunshine, or 67 microbarads. (A
“ ba.rar)i " means an erg per cubic centimetre, or a dyne per square centi-
metre.
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by Mr. Boys’ kindness, I made in a back room a hasty expe-
riment on the pulses of a Leyden-jar discharge, which was
passed either in the same or in opposite directions through a
pair of flexible parallel strips of aluminium~foil, looked at
through a microscope.

A fairly distinct effect was observed, its sign being, so far
as one could tell, the sign of the electrokinetic effect ; <. e.
attraction between currents in the same direction, repulsion
(more easily observed, because, as it was arranged, nearly
four times as strong) between opposing currents. Hence 1t
would seem, so far as this crude observation goes, that pulses
in wires do exert their electrodynamic effect. I expected,
however, that, by suitably arranging matters, the electrostatic
effect of the pulses could be made able to overpower their elec-
tromagnetic effect. It is perhaps rather a barbarous plan
to consider the two things separately ; but until some one
attacks the problem in a powerful manner I have been
interested in groping at it, and accordingly make this com-
munication.

First, consider the action of currents in general on each
other, and find the ratio between their electrostatic and
electrokinetic forces. So far as I know, the electrostatic
force between two steady currents is usually overlooked.

No advantage in generality is gained by treating two sepa-
rate circuits, a movable portion arranged near a fixed portion
of one and the same circuit is sufficient.

Arrange a short length, [, at a distance, «,
from a long parallel conductor; with a resist-
ance, R, intervening between O and P, the
middle opposite points of each ; and through ¥k

the whole send a current, C, up one and down \
the other. R4
Then the difference of potential between o~

the two points is RC, or, with alternating O —="|F
currents, P C, where P is the impedance of
the wire R; and if the capacity per unit
length of the two conductors is called 8,
the linear density of charge on each is on
the average A=S8,RC; a little more above
O and a little less below it ; but unless the
distribution of potential differs greatly from
a linear distribution, as when [/ is comparable
to a wave-length, the mean value will serve.

The electrostatic attraction between the e
two conductors is
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