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ELECTRIC EARTH BATTERIES.

In the year 1838, Steinheil made, on the railroad from
Nirnberg to Filrther, an experiment in using the rails as
conductors for telegraph despatches; but he found that the
current passed through the earth from one rail to the other,
and then he conceived the idea of using the earth for the re-
turn current, thus saving half the wire. He found that it
not only worked perfectly, but hetter than n wire for the re- j
turn current, as the earth and one wire gave only half the
resistance given by two wires, which were used before this
great discovery, which was of the utmost practicul import-
ance to the progress of the telegraphic art. The manner in
which this method of using the earth for the return current
is applied is to bury, at each of the two terminal stations of
the line, a copperplate in the moist earth. and connect it by
means of a wire to the telegraph apparatus or battery. (auss,
in repeating this experiment, conceived the iden of leaving
the battery out altogether, and burying at one station a
large copper plate und at the other a large zinc plate; and
he found that a powerful electriccurrent then passed through
the wire. This arrangement isevidentlynothing but a single
voltaic pair, constructed on a large scale, as the layer of
moist earth of a few miles in thickness between the metallic
plates replaced the layer of acidulated cloth, paper, or liquid
in the cell.

Bainapplied this arrangement to his telegraph. so as to
obtain a current of long duration and constant quality. He
huried a series of zinc and copper plates, opposite to one an.
other in the moist earth, and connected them Dby insulated
wire ; and go obtained a current of sufficient strength to work
his telegraph. Accordingto the same principle, a variety of
voltaic batteries or generators of electricity have been con-
structed, by meansof which Bain, as well as Robert \Veare,
kepthis electric clocks in constant and very regular motion.
Such anearth battery remains in similar activity until in the
course of time one of the metals hasbecome entirely oxid.
ized, which oxidation, according toexperience, takes place
only very slowly when large plates are buried deep in the
moist ground.

The most extensive application of such batteries was made

by Stelnhell on the rnllroad from Mumch to Nanhofen the
line was 23 miles long, and the earth battery was completely
successful in performing not only the service required on
the road itself, but also in serving for the sending of des-
patches for the public. The metal plate in Munich was of
copper, of 120 square-feet, while in Nanhofen a zinc plate of
the same size was burjed; both plates were sunk so deep as
to reach the level of the subterranean well water of the lo-
cality, and connected with isolated wires tothe air line. ‘The
current thus established was used to effect the deviation of
a magnetized needle in a galvanometer, which Steinheil nsed
as the basis of his system of signals, a system requiring only
a very feeble electromotive force, a force entirely insufficient
to move the electromagnets of the Morse system, ov the hand
of a dial telegraph.

The construction of such earth batteries, easy and simple
as it appears to be, hias never become a settled practice, for
reason of the laborious digging required, it being much
easier to plunge plates in cups and renew them after a while
than to dig up the oxidized zinc plates in order to replace
them by new ones. However, when a river or brook is at
hand, the practice can be recommended ; as in that case a
zinc plate has only to be sunk at a convenient and safe spot.
Then at any time, if the current becomes weak, the plate
may be easily replaced by a fresh one; while in place of the
copper, a quantity of coke may be buried in the moist earth.
The great objection to this form of battery is, however, the
unavoiduble total lack of intensity: as the latter quality de-
pends on the number of cups, and the earth or water acts as
but one single cup, and thus the burial of several plates is
equivalent only to the immersion of them in a single cup. If
the plates ure connected for quantity, that ix, all the zinces to-
gether and all the coppers or cokes together, the series will
actlike a single pair of which the surface is equal tothe sum
of the individual plates, and thus as one pair of larfe sur-
fuce: if, however, the plates are connected for intensity,
that ix. every alternate zinc to the next copper, only the two
plates at the extremes of the series will be of use, because
the several intermediate pairs discharge mutually all the
slectricity generated into the moist earth, through their me.
tullic counections: which shows the fallacy of the advan-
tage claimed for some earth batteries lately constructed and

i1 even patented.

Of all the batteries thuy far constructed, the most constant
appears to be that of Teclanché; it is to a certain extent an

. imitation of an earth Dbattery. It consists of u large piece of
i coke surrounded by coarsely puiverized manganese an coke.
: all contained in a porous celi and surronnded y amalgamated

7zin¢ plunged in o solution of sal ammoniac. This battery
hay, during the last ten years, Leen more and more used in
France; and according to the testimonies of the telegraph
operators there, it far surpasses all others. for relinbility anil
coustaucy,

TORPEDOES FOR HARBOR DEFEKSE.

Approaching New York from the sea or the Sound, one
can scarcely fail to observe, printed in very large letters on
the faces of the forts which command the passage, thewarn-
ing words: ‘" TORPEDOES: DOK'T ANCHOR."”

‘We have heard the significance of the warning, frequnently
discussed by fellow passengers this summer, with a growing
conviction that few implements of modern warfare are so
little understood by peaceable people as the torpedo. ‘* There’s
a lot of them stored in the fort, I suppose ”’ (said one passen-
ger to another the other day, in response to the question,
““why not anchor ?”), ‘“ and of course it wouldn’t he rafe for
a vessel to lie alongside.”

That torpedoes are submarine engines, designed to blow up
invading vessels, is more commonlyunderstood ; but how they
are made and placed, how exploded, and why vessels should
not anchor in their vicinity, fewer seem to know.

1t is natural thut this should be the case. As an efficient
weapon of defense, the torpedo is comparatively a new
affair ; indeed, it may almost be said that it is altogether an
experimental affuir; and though it is confidently predicted
that, when the next great struggle between maritime nations
comes off, it will be found that a revolution has been wrought
by the torpedo in methods of conducting naval warfare, only
the few who are actively engaged in developing this future
decider of battles know very much about its character or ca-
pacity. This, too, is natural. The torpedo, like 1« mine or a
masked battery, is valuable in proportion to the enemy’s
ignorance ; and it would be simply foolishness on the part of
any governmentto develop a torpedo system at great expense,
then nullify their work and its advantages by spreading too
minute 8 knowledge of it. Still, a general idea of torpedo
operations can be gained from facts which are common pro-
perty, without reference to any particular system of harhor
defense ; and a general idea is quite as much ax the most of
us care for in cases of this sort.

Distributed in a narrow passage, torpedoes are intended to
arrest the progress of an enemy’svessels, either by compel-
ling them to pause through fear of unseen danger—thus
keeping them longer under fire of powerful land defenses—
or by destroying them by direct explosion should they ven-
ture within the torpedo-defended area. In construction, the
torpedo consists of a strong metallic case filled with gun-
powder or other explosive substance, and fitted with an appa-
ratus by which it may be fired, either mechanically by the
shock of a colliding vessel or by the action of some one on
shore. The first, or automatic exploder, is the simplest in
construction and action, but has the great disadvantage that
it cannot distinguish friend from foe. A passage defended
by self acting mechanical torpedoes is therefore closed .to all
vessels, and their use must necessarily be confined to special
positions and occasions. It is perhaps needless to observe
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that such a system of aefense would not answer in channelb
thronged with peaceful shipping, like those which lead into
our harbor. In cases of this sort, the thing needed i8 obvi-

: ously something that will lie safely on the bottom or securely
i moored below the reach of paesing vessels, completely under
i control by some one on land, and with no risk of untimely

explosion.

The earliest torpedoes to be operated from the shore were
arranged to be fired Ly a friction tubeattached to a cord com-
municating with the land: a plan partially successful where
the channel was narrow and the period of the firing line’s ex-
posure comparatively brief, but quite unsunited for permanent
defenses and long ranges. During the Crimean war, the
Russians first employed electricity as a means of exploding
torpedoes, and the same method was adopted in some in-
stances iu the Nouth during our ‘“late unpleasantness.”
Since then the electrical system, both automatic and voli-
tional, has been developed by numerous experiments in vari-
ous countries, a very interesting series of them bleing just
no . in progress at Portsmouth, England, in connection with
an experimental ironclad called the Oberon, the design being
not merely to ascertain the destructive effect of torpedo ex-
plosions, but various other important questions touching the
working of torpedoes arranged on what is known as the net-
work system. By this plan any number of torpedoes may be
placed in electrical communication with a firing station on
land, so that the vondition of each and all can be determined
at a glance and any one of them exploded at will, without
affecting the others. The connecting cable contains strands
of copper wire insulated by gutta percha and covered by a
protecting envelope of hemp and coiled iron wire. The cop-
per wires lead from a galvanic battery on shore to the signal-
ling and firing arrangements within the torpedoes, the one
indicating to the operator the presence of a vessel within the
destructive area of a torpedo, the other enabling him to ex-
plode the sunken mine by touching a key. In other cases
the firing circuit is so arranged that it can be closed mechani-
cally by the action of the signalling apparatus, thus making
the torpedo automatic. The firing is effected by an electric
fuse, commonly that known as the platinum wire fuse, in
which a straud of platinum wire is made red hot hy the elec-
trie current on the completion ef the circuit. It is evident,
as & writer in the london 7Umes observes, in justification of
the expensive experiments going on at Portsmouth, that a
complete system of torpedo defense, embracing more compli-
cated details, cannot be brought to perfection without exten-
sive and exhaustive trials. ‘“ There are a multitude of preb-
lems connected with the subject which can only be solved by
experiment. The action of the circuit closers may or may
not be influenced by the rate of the tide in particular posi-
tions ; the presence of sharp rocks may render electrical tor-
pedoes impossible ; the laying and raising of the cables and
other parts require constant practice nnder various conditions
to insure efficiency ; lastly, it in absolutely necessary to know
the rang: or distance at which a given torpedo ceases to be
effective when exploded. This latter question is the more
important, becanse upon its solution may depend, in a great
measure, the quantity of the explosive agent to be used, and
the relative positions of a group of torpedoes. The disrup-
tion of a number of other submarine mines by the explosion
of a torpedo in their vicinity would seriously affect the de-
fensive arrangements, and would probably lead to a complete
gap in the line. 1t is therefore advisable that the amount of
the explosive agent in a torpedo should be regulated so as to
insure the maximum destructive effect upon a hostile vessel
with the minimum disruptive effect upon the adjacent torpe-
does. "

The experiments carried out on the Oberon are said toshow
that comparatively large charges cannot be exploded without
compromising other mines within the effective area. It re-
mains to he decided which is best: to use large torpedoes far
apart, und thus diminish the area of danger to hostile ships,
or to use a smaller charge and moor the torpedo so that its
explosion will occur in contact with or as near as possible to
the vessel to be destroyed.

It is scarcely necessary to recur to the warning: ‘“ Don’t
Anchor.” What thearrangement of torpedoes may be in the
forbidden areas, it is not needful to know; a dragging anchor
would be likely to disturb the nice arrangement of electric
communication, and might possibly prove disastrous to pri-
vate ns well as government property.

BOMETHINGABOUT BALLOONS.

A reference to our files will show that we have endeavored
to keep our readers fully informed in regard to the progress
of aerial motors; foralthough the final success of the problem
is far from being assured, the earmest labors of scientists
augur well for the future. We have received so many in-
quiries, of late, in regard to the elementary principles to be
observed in designing balloons, that it seemsadvisable to
devote some little space to their consideration. Information
of the kind sought for, simple as it may seem. can scarcely
be found in any of the published literature of the subject ;
and the general solution of the question given in this article
appears now for the first time in print, so far as our knowl-
edge extends.

The general formula for the proportions of a balloon iy
somewhat intricate, and we have endeavored to simplify it so
that it can be applied by any one who nnderstands arith-
metical operations.

The first point to be considered is what makes a balloon
rise. We receive numerous questions such as the following :
‘“ What is the lifting force of a cubic foot of hydrogen, in
pounds ¥ from which we infer that a few words on this
subject may not be out of place. The hydrogen. or any

other gas, however light it may Le, has no lifting force
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