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ratus and the principlCs < of thbeir workilng-the low and why.
1 laving this kn owledge, suiccess depends liponl watching and
doiig, or, more siiply, " kiow 1oV '" anid (10 it."

Therefore, a brief description of the construction of the
storage cell, or accunulator, and the principle upon wlich it
works, will be in order. Electric cells, or wlen conbined in any
number so as to forni a single source called Clectric batteries, are
divided in two great classes

J. Primuarv batteries. Il. Secondary, or storage batteries.
Primarv batteries are generators of electricity througl the

cliei ical action whicl takes place between certain different sulb-
stances when bro uglt into contact witl eaci other, and independ-
ently fron a ny outside electric current. To muake this plainer.
take the simnplest form of a primary cell, a glass beaker fhled with
water, to which has been added a certain quantity of sulphuric
acid, into whiclh a strip of copper and one of zinc bas been set,
amd connect these two ietal strips by a copper wire. 1immi11e-
diatelv a strong chemical action will take place, showing an elec-
tric current lowing fron the copper strip to the zinc through the
conducting wire. The chemical action is as follows The wTater
is decomposed into hydrogen and oxygen. The hydrogen col-
lecting on the surface of the copper and the oxvgen combining
with cthe zinc, formwning oxide of zinc, whicl thien combines witl
the sulphuric acid, forming sulphate of zinc. The principal seat
of chenical reaction is at the surface of the zinc, which is con-
siniemed by oxidation, while the copper acts as a conductor and is
not consuned. - ence, silice electric movement is from higher
to lower potential. and the saine law applies to the energy of
chemical reaction. in connion with other forns of physical ei-
ergy, and silice the electrical energy of the cell is found to be
strictly proportionate to its cheincal reaction. it is assumled tlhat
the electric current originates at the surface of the zinc and
dlows tlrougli the fluid to the copper.

In the absence of external connection between the netal strips
it is evident that the difference of electric potential would immie-
diately beconie equalized and the current cease. but wv'hen they
are connected by a conductor the current finds an outlet through
the copper and flows back to the zinc througli the external cir-
cuit: chenical action is thus sustained and the current beconies
continuons. The law of the conservation of energy requires the
expenditure of energy in one forn as a condition of the produc-
tion of the sanie anount in another form. Hence, as chenical
energy is the onlv energy expended in the batterv, the natural
conclusion is that it is the source of the electric energy or current
generated.


