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LIV. Historical Sketch of the rise and progress of Electro-
magnetic Engines for propelling machinery.

To trace the invention of electro-magnetic engines to the
first ideas which were formed in the minds of philosophers,
concerning the probability of their structure ans usefulness,
would be an ungertaking which no one could possiby accom-
plish; but, as has been the case in many other inventions, it
may probably have been at a much earlier period, in the his-
tory of electro-magnetism, than the date of any contrivance,
for that purpose, which has hitherto been described. The
electro-magnetic rotations, first suggested by Dr. Wollaston,*
and actually performed by the ingenious contrivances of Mr.
Faraday,t were depending upon forces too feeble to anticipate
from them an accumulation of power to a sufficient extent to
be applicable in propelling machinery; though, as we are
well aware, that subsequent forms of the apparatus, especially
the stellar wheel of Mr. Barlow,; and the rotating disc of
Mr. Sturgeon § on an extensive scale, were subjected to
trials for this purpose; but, although voltaic apparatus and
horse-shoe magnets of great powers, were employed in these
trials, the combined forces were found to be insufficient to
keep even the wheels themselves in motion. Mr. Sturgeon’s
discovery of magnetizing bars of soft iron to a considerable
power, and rapidly changing their polarity by miniature vol-
taic batteries || and the subsequent improved plan, by professor

# Phil. Trans. for 1823. Quarterly Journal of Science, Vol. XIL.
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Henry, of raising the magnetic action of soft iron,* deve-
loped new and inexhaustible sources of force which appeared
easily and extensively available as a mechanical agent: and
it is to the ingenious American philosopher, above named,
that we are indebted for the first form of a working model of
an engine upon the principle of reciprocating polarity of soft
iron by electro-dynamical agency. Dr. Henry’s machine is
described in the twentieth volume of Silliman’s American
Journal of Science,-in a letter to the editor of that excellent
periodical. The following is a copy of Dr. Henry’s letter.—

“ On a reciprocating motion produced by magnetic attraction
and repulsion: by Professor Joseph Henry.

To the Editor.
“Sir,

“I have lately succeeded in producing motion in a little ma-
chine by a power, which, I believe, has never before been
applied in mechanics—by magnetic at{raction and repulsion.

“ Not much importance, however, is attached to the inven-
tion, since the article, in its present state, can only be consi-
dered as a philosophical toy; although, in the progress of
discovery and invention, it is not impossible that the same
principle, or some modification of it on a more extended scale,
may hereafter be applied to some useful purpose. But without
reference to its practical utility, and only viewed as a new
effect produced by one of the most mysterious agents of
nature, you will not, perhaps, think the following account of
it unworthy of a place in the Journal of Science.

“It is well known that an attractive or repulsive force is ex-
cited between two magnets, according as poles of different
names, or poles of the same names, are presented to each
other.

“In order tounderstand how this principle can be applied to
produce a reciprocating motion, let us suppose a bar magnet
to be supported horizontally on an axis passing through the
centre otP gravity, in precisely the same manner as a dtii
needle is poised; and sugpose two other magnets to be plac
perpendicularly, one under each ﬁole of the horizontal mag-
net, and a little below it, with their north poles uppermost;.
then it is evident that the south pole of the horizontal magnet
will be attracted by the north pole of one of the &erpendicu]ar
magnets, and its north pole repelled by the north pole of the
other; in this state it will be at rest, but if, by any means,

* Silliman’s American Journal of Science. Vol xix, P. 329.
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we reverse the polarity of the horizontal magnet, its position
will be changed, and the extremity which was before attracted
will now be repelled; if the polarity be again reversed, the posi-
tion will again be changed, and so on indefinitely: to pro<§)|‘1)ce,
therefore, a continued vibration, it is only necessary to intro-
duce, into this arrangement, some means by which the polarity
of the horizontal magnet can be instantaneously changed, and
that too by a cause whichshall be put inoperation by the motion
of the magnet itself: how this can be effected, will not be
difficult to conceive, when I mention, that, intead of a per-
manent steel magnet, in the moveable part of the apparatus, a
soft iron galvanic apparatus is used.®

“The change of polarity is produced simply by soldering to
the extremities of the wires which surround the galvanic
magnet, two small galvanic batteries, in such & manner that
the vibrations of the magnet itself may immerse these alter-
nately into vessels of diluted acid; care being taken that the
batteries are so attached that the current of galvanism from
each shall pass round the magnet in an opposite direction.

“Instead of soldering the batteries to the ends of the wires,
and thus causing them at each vibration to be lifted from the
acid by the power of the machine; they may be permanently
fixed to the vessels, and the galvanic communication formed
by the amalgamated ends of the wires dipping into a jar of
mercury.

‘“The whole will be more readily understood by a reference
to fig. 4, Plate XI, where A B is the horizontal magnet, about
seven inches long, and moveable on an axis at the centre; its
two extremities when placed in a horizontal line, are about
one inch from the north poles of the upright magnets Cand D.
G and F are two large tumblers containing dilute acid, in
each of which is immersed a plate of zinc surrounded with
copper. I, m, s, t, are four brass thimbles soldered to the
zinc and copper of the batteries and filled with mercury.

“The galvanic magnet A, B, is wound with three strands of
copper bell wire, each about 25 feet long; the similar ends of
these are twisted together 8o as to form two stiff wires, which
project beyond the extremity B, and dip into the thimbles s, ¢.

“To the wires ¢, 7, two other wires are soldered so as to
&foject in an opposite direction, and dip into the thimbles /,m.

he wires of the galvanic magnet have thus, as it were, four

* For a method of comtructin%[the galvanic method on an im-

groved plan, see my paper in Vol, XIX. p. 329, of this (Silliman’s)
ournal.

A description of Prof. Henry’s method of making soft iron mag-
nets by voltaic electricity will soon appear in these Annals, Eprr,
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