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LIFE AND WORKS OF MICHAEL FARADAY.

In thinking of the lives and works of
the few men and women, whom history
has chosen to call great, we often won
der in what respect their environment
differed from ours and are wont to
assign imaginary causes to their won-
derful achievements, picturing their very
childhoods as extraordinary.

In some few instances our ideas may
be partly correct, bhut not so with the
life of Michael Faraday. Perhaps all
would not call him great—science cer-
tainly does.

He was the third child of a poor
blacksmith, who worlced hard to provide
his family with the necessaries of life.
His mother was a whole-souled, hut un-
educated woman, who is chiefly known
for her devotion to her family.

Michael's schooling consisted of the
few years from 1706 to 1804, when he
became thirteen years old. He was not
a precocious child, spending his out-of-
school hours poring over books far
beyond him, but rather spent his leisure
time playing marbles and leap frog.

Although distinguished by a pious dis-
position in later years of his life, there
is nothing in his boyhood to make us
imagine that he was above “swapping
commies” in school, or playing “pinny”
for “keeps.”

In 1804 he became errand hoy for
Rieban's book and stationery store; one
of his duties was to carry the newspapers
around in the morning and to call for
journals that had been loaned during the
weel,. e then became an apprentice
in the book-binding establishment of
Mr. Rieban. It was in this office that
Faraday really received his education.
Books of all sorts, in the process of
hinding, passed through his hands and

he improved the opportunity to read
such as seemed of special interest to
him. His first interest in science was
aroused by an article on “Electricity
and Marcet's Conversations in Chemis-
try,” which were published in the Ency-
clopedia Britannica. Little did he think,
as he tried the experiments he read of,
that he was really laying the foundation
for the great works of his later years.
One of these experiments was the mak-
ing of an electric machine which 1s now
preserved at the Royal Institute in Lon-
don.

The reading of these articles led him
to attend a course of twelve or thirteen
lectures on  Natural Philosophy; he
made very careful notes of everything
he heard,

After a shorl experience as a traveling
hool-binder, he became very much dis-
satisfied with his trade and through the
advice of a friend, who had become par-
ticularly interested in him, he wrote to
Sir Humphrey Davy, sending at the
same time carefully prepared notes of
four of Davy's lectures. The impres-
sion that he made on the great scientist
must have heen favorable, for on several
occasions, he was engaged for odd jobs
when Davy was disabled on account of
slight accidents. In 1813 Faraday became
assistant in the laboratory of the Royal
Institute; his duties were to attend and
assist the lecturers in any way that he
could and keep the apparatus of the lab-
oratory in perfect condition.

His services at the institute had proven

. so valuable to Davy that at the end of

six months he requested Faraday to
accompany him on an extended foreign
trip. Faraday was now twenty-two
vears of age and had never been out-



98 THE SPECTRUM.

side of London farther than a very few
miles. Before returning to London, a
year and a half later, they visited almost
every city of importance on the conti-
nent and became personally acquainted
with the foremost scientific men of the
fime,

While Sir Humphrey Davy interested
himself only in matters of scientific im-
portance. Faraday was wide awake to
cevervthing  about  him; he visited
libraries, museums, art galleries, and
took time to admire the beauties of
nature which he found everywhere about
him. In that short time he became
familiar with several foreign languages.
Their work, while abroad, was mainly
on iodine and its compounds, compounds
of chlorine and oxygen, the diamond.
which they found to be pure carbon,
and the prismatic spectrum.

Immediately on their return to Lon-
don he was re-engaged at the institute
and began his work with renewed inter-
est, much better fitted now to enter into
original researches. He wrote quite ex-
tensively for scientific periodicals of the
day, on investigations of his own and
of other scientists. For two years he
busied himself with researches on steel,
making many different alloys of iron,
such as silver, platinum, nitrogen, etc.
He was disappointed in hoping to obtain
a steel that would not rust.

In 1821 Faraday, who, during his
vounger days, had written many rhymes,
showing his scorn for all sentiment, and
had called “Love a nuisance to everybody
but the parties concerned” pleaded guilty
to the folly of his former opinion and
as an evidence to his thorough conver-
sion, married Miss Lara Barnard, the
sister of an artist friend.

The following year or two he carried on
many experiments, in his leisure hours,
regarding the liquefaction of chlorine
and other gases; some of these experi-
ments  were successful.  He accom-
plished the liquefaction of chlorine by
enclosing the hydrate in a scaled tube
and heating under pressure, thus separ-
ating the chlorine from the water, and
finally cooling when the two liquids

were readily distinguishable. the chlorine
having an oily appearance. In 1824 he
made several valuable discoveries on the
compounds of earbon and hydvogen, such
as henzol, butylene and the si._no acids.
Besides writing papers on these subjects
he gave several courses of evening lec-
tures before a large audience at the Royal
Institute.

The investigation of optical glass, par-
ticularly the chemical side, occupied a
great part of his time four or five years
after his promotion as director of the
laboratory in 1825, Herschel was at the
same time testing the refraction and dis-
persion of lenses. Their hope of manu-
facturing a glass, far superior to any-
thing used up to that time for telescopes,
was not realized, although many im-
provements were made for its use in
smaller instruments.

Faraday had. by this time, thrown all
of his interest into experimental work
and absolutely refused to do anything
in the line of expert analysis, although
he might have accumulated great wealth,
had he not made this resolution. i

Oersted made his discovery, regarding
the effects of currents on the deflection
of a magnetic needle in 1820, and in the
year following Faraday discovered that
a wire carrying a current, hung with
its lower end in a cup of mercury, would
rotate around a magnet. This was the
first of a series of important discoveries
which came a few years later. About
this time Ampere worked out his law
of parallel currents and Sturgeon in-
vented, or rather discovered, the electro-
magnet. [t was now possible to pro-
duce magnetism from electrity by passing
a current through a copper wire around
a soft iron core, and if this were true,
Faraday could not but think that the
converse was true, or that magnetism
could he converted in electricity. To
this end he experimented zealously for
some time and at last, in the fall of 1831,
he made a discovery of ever increasing
importance, The experiments, leading
to the discovery, are varied and interest-
ing. Failing once, twice, or many more
times he was just as anxious to begin
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again with some slight modification of
his first efforts. It is said that he car-
ried with Jim all the time a miniature
electro-ni et and, when not otherwise
oceupied, gazed at his open hand, in
which the magnet lay, to solve the prob-
lem which had for so long DLeen the
chief object of his thoughts,

After repeated experiments with cur-
rents and magnets he discovered that
when the core of iron was thrust quickly
into a helix of wire a current sufficient
to move the needle of a galvanometer
very slightly was induced, and when
withdrawn as suddenly the needle was
deflected  in  the opposite  direction.
Motion then was necessary to induce the
current and this was where all previous
attempts had failed.

A description of the different ap-
paratus which he devised for the per-
fection of his discovery cannot he
given here, but it is sufficient to say that
he had fully demonstrated the principle
which has proved so invaluable. as our
system of clectric lighting, our modern
dynamos and motors are based upon
it.

In 1832 he succeeded in getting a spark
between the wire of a helix when brought
near the poles of a magnet, and gave
expression to the theory he had long
held regarding the lines of force be-
tween the magnet and coil and the neces-
sary cutting of them in producing an in-
duced current.

The terms “Cathode” and “Anode” in
electro-chemical work are names given
the twa conductors by Faraday.

Two problems, which greatly per-
plexed him, were, the influence of elec-
tric charge at a distance, which seemed
to him impossible, as he believed all
action to take place in a medium, and
the difference, if any, between electricity
by different causes. Later he demon-
strated that all electicity was identical.

His too arduous applications to his
work proved almost fatal and in 1830
he was forced to take an absolute rest
from all investigation, although he con-

tinued to give lectures on scientific topics
im London and elsewhere.

Upon resuming his work in 1845 he
made another important discovery, that
of dia-magnetism. His old theory of the
electro-tonic state, new theories of light,
and ideas on the possibility of utilizing
magneto-electricity for light houses, oc-
cupied much of his time during the last
vears of his active life.

His memory and other mental powers
had, for some time. been failing, and
realizing his own infirmities he retired
from the scientific world in 1862, “A
process for silvering glass. ozone, the
regelation of ice, ete.” were among the
last of his discoveries and lectures.

His last appearance before the Royal
Society was in June, '62, when he at-
tempted to describe the process of the
Leeman's gas furnace. Through acci-
dent he had destroyed notes taken on
the subject.  His memory utterly failed
him and he was obliged, before the large
audience to refer to his waning powers
and retire without finishing his lecture.

It would be an injustice to one, whose
life was a splendid example of quiet
determination, and honesty, to speak of
his wonderful achievements without giv-
ing a little thought to his splendid char-
acter.  He devoted himself exclusively
to his work, taking no part at all in the
social life around him and his delight
over the discoveries of other philosoph-
crs was nearly as great as over any of his
own.  He was particularly methodical
in his habits of work, one instance of
which is shown by the careful manner
in which he took his notes.

His excessive modesty kept him from
accepting many honors that might have
been his, though two of the greatest
honors that London could offer him,
the presidencies of the Royal Society
and of the Tnstitute, were refused Dbe-
cause of his failing health.

He was a great admirer of nature in
her grandeur and in her simplicity. He
possessed an unassuming manner and a
keen sense of humor that made him pop-
ular wherever he went.










































