
tilE SCIÊNTIFPIC CAXADIÀN.

Platinuxu plates partly immersed iii dilate acid, and partly in
the respective gases will yield a carrent if connected by a wiro,
and will continue to do so, so long as the gases exist in such
Proportions as to form water by Mcombining. Further, if the
teriminais of the gas battery are connected to an "rdinary gai-
'anlie ceil caipable of decornposing the dilate sulphuric aCi(l, or
Practically of liberating hydrogen and oxygen, the reservoirs of
the gas battery become replenished. It is not unlikely that,
Meore long, a useful secondary battery, working on the principle
Of the Grove gas.battery will be invented ; bat the latter is
Practicaîly of little ase as a reservoir of electricity and jast at
Presenit more encoaraging rf-sults in the direction of storing
e'lectricity have been obtaineil withi modifications of the devices
Which Ritter was the fint to emnploy. About 20 years ago,
X. Gaston Planté took up) the stady of the subject where IRiLter
had left it, and after experiinenting with a number of metals,
he baud that electrodes of lead. immersed in dilate suiphurie
acid gave the hest resuits. He, in fact, invented the first real
aecunutor ofelectrcity-a caent forh charged by a weak

Souetwoildyild pwerulcuren fo ashotLime. The
Planté ceIl consiats of two ;heets of lead, cut so as to leave a
long tongue projecting at right angles at the end of each ;these
are separate d by two sheets of canvas, and are rolled up loosely,

80 M to fit into a battery-jar containing dilate sulphuric acid.
Tlhe canvas is merely to keep the two sheets of lead from touch-
111g; bands of rabber and other materials have also been used,
felt, for instance, heing employed in the Faure battery. The
lead plates being connected with an ordinary battery, oxygen
"'d hYdrogen are liberated, the former attacking the sarface of
isi plate and forming peroxide of lead, while the hydrogen is
Pro babl y to a large extent occluiled by the other plate, the
surface of which assumes a peculiar spongy texture. When the
plates are broaght to this state the secondary battery is in its
best condition to receive a charge, and-in the shape of chemnical
Vork done will store np a coosiderable amount of energy which
it W11ill give up again in the form of electrîc carrent, leas a certain
Percentage. The current furnished by the secondary battery is,
a8,a rUle, far more intense than that employed to charge the
accamnulator ; for instance, a battery of haîf a dozen Planté celle,
about 6in. higli, can be charged by a couple of Bansens, and
WVhen, ' 0 to speak, saturated, will yield a carrent capable of meit .
'Iig a knitting-needle, or of prolucing a brilliant electric arc
for a time counted by seconds rather than by minutes. A refer-
elice to the indices of oar biek volumes will show that other
forms of secondary battery have been devised, but practically,
31. Planté is th mo succesul, with the exception (perhaps)
of its Most recent modification by MM. Reynier and Faare.
IUs8tead of charging and recharging, inclading reversing the

8jo1 iii order to get the lead plates into the proper condition,
for receiving the charge, M. Camnille Faure coated the plates at
once wiLh a film of minium or red-lead, the ordinary composi-
tion of which is represented by the formula, 2 PbO,PbO2, where-
a8 the peroxide formed by the charging and recharging of the
Planté hattery is PbO2. The plates separated by stripa of felt
orrnlbber are rolled up just as are those employed in the Planté
baitteries, and according to the accounts published in Paris, the
r*9sn.Ùt8 are surprising. There seems to be no doubt that the
ns of the red-lead or minium is a decided advantage,-to what

18en i not at present kaown, and that therefore the Faure
1ndfcto of the Planté accumulator is more likely to be
lisefall than iLs predecessor. IL must be clearly remembered
that the Faure battery creates nothing ; it is a receptacle for
electi energy, which iL stores in the shape of chemical work,
and gives out again in the shape of electric carrent, with more

"8orfs, loss-how much remains to be seen.
Referring now to the famous letter that appeared in the Times,

an taking the statements there given by an enthusiast-a box
Cntaining four of the new batteries each about 5im. in diameter
hy lOint. high, weighing sonse 751b., and holding nearly one
îiiillion foot. und of 'lower," conveyed to Glasgow in 72
houls-we mav well ask what is the feat Lhat bas caused so mucli
irik and paper'to be wasted?1 The new battery enables us to

str elcrct' nsc omta we cafl use it just when

before the invention of the accumulator we could not convenient-
for onifortably employ its agency ; but as a source of power,

frOn an economical point of view, the secondary battery is prac.
ticftllY unwhere. To atilize iL as power we must have a dynamo-
Inacine, and that costs rather more than a gas-engine, while aL
the saine time rather more than a million foot-pounds could be

etinlto a box having a capacity of a cubic foot, in the shape of
the conon, well-understood, and cheap coal-gas. It is pointed
ont that the wonderfal box contained no more energy than

exists in an ounce and a half of coal ;but then, unfortilnately,
we have neyer been able ta atilize more than about one-tenth of
the energy of the coal, whereas, froi the experiments of Sir
W. Thomison it seema probable that we may fairly count upon
recovering somne 90 per cent of the en',rgy put into a Faare's
battery, and iL obviously has many applications where lumps of
coal would be simply useless. But the Faure battery weighs
80 times as much as iLs actual niechanical, Ptaivalent in coal,
or 800 imes as mach as the theoretical eqnivalent. Suppose,
then, we fiad some means of utilîzing the energy of coal in a
more economical manner, so as to app)roach the theoretical value
where then is the wonderfai baLLery wvhich, according to financial
spezulators and newspaper scribblers, is to revolutionixe the
industrial worid ? As the inatter stands, to obtain the eaergy
îiractically available in one ton of coals, we must "have 80 tons
of lead plates and battery jars, and shailthen have to determine
whether iL is more conveîuient Lo ase an electric current, or em-
ploy the moro familiar appliances of steamn or gas-engines. The
Faure accumalator is more usefal than, say, a Daniell's battery,
because iL enables us to empioy the carrent generated by the
latter under'rmore serviceable conditions-under conditions in
whichi the Daniell's battery would lie uselessa in tact, iL presents
energy to us ander atiother form than that in which i t exisa in
coal. IL may be urged that Fatire batteries can be charged by
means of carrents derived froim machines worked by water or
wind-power ; but if so, iL will be necessary Lo store the batteries
near the source of power, aud the cos4t of their carniage to and
fro will he heavy ;the alternative is te keep the battery wbere
iL is to be used and conduct the current to it. With the ex-
ception of wind and maater-power, the cheapest source of energy
is coal ; but if anyone cao so decompos4e coal as to employ its
energy directly in the form of a battery, then we may' regard
steam-engines and their boilers as'old-fashioned and costly in-
cumbrances. Sir W. Thomson bas experimented with the
" wonderfal box," and lias found that one weighing 1651b. will
store and give ont 2,000,000 foot-poands, or one horse-power
during an hour, and if the conditions of work are adajîted to in-
sure economy it will do that with a loas of only 10 per cent. of
the energy imparted to iL. Accumulators weighing Lhree-quarters
of a ton (15 cwt.) will work for six hoars on one charge at the
uniform rate of one horse-power, giving, a highi economy, pro-
Ibably fully 90 per cent. of the energy l)at into themn ; but if
applied to drivxng tramoars, where iL is necessary to redace the
weight, Sir W. Thomson thinks that accumulators weighing 7ý
cwt., and working through a dynamo machine, tvould drive a
tramcar nmore econoniically than liorses, so far as power is con-
cerned ; bat that is a question that cannot easily be settled, for
on the one side we have the coat of horses, their keeî), cire, and
stabling, and on the <ther tlie coat and care of dynamo- machines
and Faure accumnulators. We are inclined to think that at
present rates horses are cheaper and simopler, and that if ever
tramcars are propelled by electricity it will be by currents re-
ceived direct froua a dynamo-niacliie, not by secoîîdary batteries
which will ad 1 nuaterially to the non-paying load. The Faure
battery lias a fiield hefore iL %vhich it oaa occapy. IL mnay be
atilised f'or electric lighiting for short periods ; iL will farnish a
supply of electricity where iL would be impracticable to convey
dynamo-machines and inconvenient to Lake batteries-lt may
even be fouîîd of use as a precautionary reservoir in electric-
lighting circuits to supply current when the motor is temporarily
disabled, -bat as a substitute for niechanical power, we may
safely say its day bas not arrived. As a step towards a saLis-
factory method of storing electricity iL will receive a full share
of attention ; but so far as is know at present iL caa really do
little more, from a commercial point of view, than the Planté
battery-English ifchanie.

APPLICATIONS 0F ELECTRIC POWER.

Mr. G. Trouvè has just constructed an electrie motor special-
ly adapted to be uged in a row boat or canoe. H1e made his
first experiment on the 26th of May, in Paris, on the Seine, in
the presence of MM. Berger, Commissioner-General of the Ex-
position Universelle d'Electricité, Antoine Breguet, editor of
the Revue Scientifique, and numerous other spectators, who
were greatly astonished to see the boat moving against the cur-
rent without oars or the smoke generally inseparable from the
steamn engine.

This electric motor is furnished with a Siemens armature
connected by an endless chain with a screw having three pad-
(îles, and placed in the middile of an iron riodder. The motor
is placed on the upper part of the radier, so that both the motor
and propeller follow the movements of the raldier.
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