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By Professor KERR GRANT, Professor
of Physics at the University of Adelaide

URING the past decade

wireless has made as-

tounding  advances.
Professor Kerr Grant has spe-
clally written for “The Adver-
tiser a series of articles on
the history of wireless, of
which this is the first. They
will appear from day to day.

ADIO telegraphy or telephony—

briefly termed “wireless”"—the dis-

tant communication of signals
or speech by means of eleotric
waves in the intervening space, has its
scientific basis in the ordinary concep-
tions and laws of electricity.

The earliest recorded observation of
an electrical effect, the attraction of
iight bodies by a piece of rubbed am-
ber (elektron) goes back to Thales of
Milefus in Asia Minor, 600 years B.C,
History records no important addition
to this isolated fact In the ensuing
2030 = .5, Then, in the reign of
good Queen Bess, Willlam Gilbert, of | |
Colchester, showed that electrification
by Iriction was a general property of
a certain class of substances, which he
termed  “electrics”” ‘The dlscoverv
of the existence of two mutually com- |-
plementary kinds of electricity, as also |
its property of flowing through metals |
and other substances, soon followed.

The distinction between “electrics”
and “non-electrics” was found to de-
pend entirely upon the difference in
the conducting power of the two classes
of substances. ' Electrification by con-
tact or rubbing with a different sub-
stance has subsequently been estab-
lished as a universal property of all
materials. Towards the end of the
eighteenth century the Itallan pro-
fessor Volta of Pavia, following up
the observations of his fellow-country-
man, Galvani, on the twitching of a
frog's legs when touched with a pair
of dissimilar metal wires, made the
highly important invention of the vol-
taic cell, which led to the discovery of
the electrie current, flowing in a wire
connecting two metal plates. Not
less important was the observation of
QOersted, of Copenhagen (how Cosmo-
politan is the march of sclentific dis-
covery!), in 1920, of the effect of such
a current on a magnetic needle. Oer-
sted's discovery, with the developments
that rapldly followed it, was elaborated
into a complete system of electro-
dynamics by the labors and genius of
Ampere in France, Ohm, Gauss, and
Weber in Germany, and many other
workers in the fields of electrical ex-
periment and theory.

First Great Advance

Then began a new epoch in electri-
cal history with the advent of Michael
Faraday, greatest of experimenters,
great also in his theoretical intuitions.
And among these brilllant intuitions
there was one in which lay latent the
germ from which was later to develop
the whole body of “wireless” theory
and practice, the idea, namely, of space
ur.urmda,; muldhlwn!d;ofan.
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Faraday was the fore-runner of the |
greatest theoretical pmm—ﬂiﬁﬂ&iﬁ%
alone excepted—that Britain has yet|?
produced, James Clerk Maxwell, t

Maxwell brought to bear on Faraday's | #
somewhat undeveloped conceptions of | !
electric and magnetic fields pervading | *
space, all the powers of his natural and t
highly-trained mathematical genlus, He !
was thus able to formulate a mathe= |°
matioal theory of the inter-relations of 4
electricity and magnetism, which com- |’
prehended all existing knowledge. But k
to make this theory entirely self-con- :
sistent he found himself compelled to )
introduce the novel, and at first sight
repellent, conception of a new kind of
electric current which could exist, not
only in matter devold of electrical con-
ductivity, ie., in dielectrics, but even
in the most perfect vacuum. Maxwell
llkened electricity to an immaterial
fluld pervading all space, and pictured
the charging of a body with electricity
as effecting a displacement of this fluid,
outwards or inwards, according to sign
of the charge, in the space surround-
ing the body, in much the same way
as an expansion or contraction in bulk
of a body immersed in an ocean of
material fluid would result in an ous-
ward or inward movement of this fluld.1

Conceived in 1865

With such “displacement currents" in
alr or empty space there would be asso-
ciated magnetic effects identical with
those occurring in the case of a current
flowing in a conducting wire. This
relation of a changing electric field to
a magnetic one is reciprocal to the
creation of electric forces by a chang-
ing magnetic field discovered by Fara-
day, a principle on which depends to-day
the operation of the world's vast systems
of electric power supply. On the basis
of these two relations Maxwell deduced
the possibility of electric wavesin space
travelling outwards in all directions
from any electrical or magnetic dis-
turbance. He was able to calculate the
rate of travel of these waves. This
rate turned out to be jdentical with
the measured velocity of lght, and
rrom this remarkable coincldence, sup-
ported by other deductions from
his theory, Maxwell drew the
conclusion that light consisted
in electric, or more properly, “plec-
tro-magnetic,” waves, & conclusion
ne it said, which has since been con-
firmed in a thousand other ways. The
electro-magnetic theory of light re-
malns to-day one of the most firmly
established truths of physical sclence,

Light waves were, even then, known
to be of an exceedingly short wave
length, about 50,000 to the inch, but the
artificial production of longer waves,
although exceedingly obvious to the
modern physicist, does not appear 1o
have been atlempted or even contem-
plated elther by Maxwell himself or by
any of his contemporaries or his im-
mediate followers. Nevertheless, the
theoretical possibility of creating such
waves and their essential characteris-
tics were quite conclusively established
by Maxwell, and the conception, if not
the actual birth, of "“wireless” must
certainly be dated from the year (1865)
In which his great theory was given to
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the world. The full experimental proof
of the existence of Maxwell's mathe-
matically demonstrated waves did nol
come for over twenty years, though in
the interim more than one experi-
menter came within a halr's breadth
of the great discovery.
First Wireless Transmission Not
Recognised

Professor D, E. Hughes, of London,
| famous as the inventor of the miero-
| phone, which still forms an essential
|part of the ordinary telephone, made
in 1879 and the following year many éx-
.| periments on the transmission of sig-
.| nals by . means of an electric wave which
| he generated by means of an electric
spark and detected by means of his
microphone in combination with & tele-
phone. He actually detected such signals
at distances up to 500 yards, but his sue-
gestion that the effect observed might
he due to electric waves traversing free
space was scouted by an eminent phy=-
sielst of the day. Hughes Was 80
discouraged by this verdict that he re-
fused to publish any account of his
work, and thus lost the credit of hav-
ing made the first discovery.

It was Heinrich Hertz, the most bril-
liant pupll of the great von Helmholtz,
who in the year 1888 made experiments
which proved beyond all possibility of
doubt the reality of Maxwell's waves
and the entire agreement in their
characteristics with his predictions.
Hertz's apparatus and methods had
the simplicity that ever characterises
experimental genjus of the highest
order. An induction coll was used to
charge two metal plates. Metal rods
were attached to these, and the ends
of the rods separated by a short space
in air. When a spark leapt across this
gap electric osclllations of Immense
rapidity took place in the plates and
rods, and these set up electrical waves
in the surrounding space. Hertz de-
tected these waves by means of a piece
of stout wire bent almost to a circle
but with a minute gap between the
ends. Across this gap tiny sparks would
| pass whenever the electric waves fell
upon the loop of wire.

Birth of Wircless

Hertz proved that these electric
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w
the train of incident waves produced
standing or stationary wavess He
measured the distance from nodal
point to nodal point in this stationary
train, and thus showed the wave-
length to be of the calculated order
of magnitude of a few metres. The
waves could be polarised by a grid of
~metal wires or refracted by the passage
through a prism of parafiin or sulphur
| exactly as light waves can be polarised
- or refracted,

In short, there was entire concor-

dance between the experimentally
ascertained atlributes of these Hertzlan
waves and the characteristics pre-
dicted for eleciric waves by Maxwell.

Although the distance between trans-
mitter and receiver in these experi-
ments did not exceed a few yards, we
must unquestionably admit that they
constituted a genuine transmission of
signals by elecirical impuises un-
guided b?' wires. It was the birth of
“wireless!”

In the second article, which will ap-
pear on Monday, Professor Kerr Grant
gives an iInteresting commentary on
the apportionment of credit for the
discm ery and development of wireless,
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