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o all whom it may concern: |

3¢ 1t known that I, LEONARD PAGET, a citi-
zen of the United Bt‘"lt&% residing at New Yor I,
county of New York, and State of New York
have invented a new and useful lmprovemeut
in connection with the art of generating elec-
tricity, of which the following is a specifica-
tion.
- My invention relates to improvementsin the
art af generating electricity by voltaic means;

and its object is to cheapen the productlou

thereof. I-accomplish this object by the pro-
cesses hereinafter described of creating valu-
able by-products, which by-products may be
placed upon the market and sold as merchant-
able articles.

Prior to my invention it was old to ’Lttempt
the reduction of the cost of generating elee-
tricity in a voltaic baltery by causing such
batterv to produce a merchantable article
known as ‘““zince oxide.”” I assume that at-
tempts in this direction have been more or
less suceessful; but I will point out that I have
found, as I bel]u e, that the cost of consump-
tion of zine in comparison with the eost of
the oxidizing or other hydrogen-destroying
chemical anent consumed in destroying the
hydrogen formed on the negative plate of the
voltaic combination 1s small. Seeking to re-
duce the cost of the hydrogen-combining agent,
I have discovered that it is possible. to do SO

Dby obtaining a valuable product daring the

production of such agent, as well as to nmch
Icrease the electrical power developed by the
voltaic combination by employing such agent
nascent or as freshly produced. Further, T
have found that it is possible to effect still

greater reduction of the cost by so arranging

that in the production of the agent aforesaid
a chemical compound, (a-4¢,) should be acted
upon by avother, (b,)to produce the said agent
(¢) and a compound, (a-Fb,) when if a--b is
more valuable commercialiy than a-/-¢ then
the agent ¢ is produced at a profit which
can be charged against the debit of other
losses 1n the production of electricity. If,
also, the metallic salt or oxide produced b}
the cousumptmu of the electro-positive elec-

- trede 1s commercially available, either at a

WO

electrieity is effected at a minimuam cost.

profit or at par, the resulting ploductlon of
In

| laboratory, the same being adapted to carry

extension of the principle of the Daniell cell,

in which the copper reduaced by the hyrlrogen
evolved at the negative plate may be cousid- 53
ered a valuable pmduct but this is not at all
the essence of my invention, nor does the prac-
tical result available with such a cell adwmif of
comparisoen with my invention, partly for the
reason that the producfion of the valuable 6o
material copper is carried on in the cell in
such a way as to need the ultimate removal
of the negative electrode, and partly because
the deposit of copper apon the zine and other
reactions well known to electro-chemists pre- 63
sent almost insurmounntable practical difficul-
ties, which my invention wholly avoids.

To carry my invention into effect, I employ
several variations of procedure emhedymw the
principic; but that which I deem the best I
now immediately describe.

The drawing iilustrates such apparatus as
may be found T any well-ecquipped chemieal

out the processes hereinalter deseribed and
claimed. Thisapparatus, however, eonstitutes
no part of the present invention, it being lim-

- ited to such processes per se.

The apparatus consists of a nas generator,
B, and a voltaie cell, C, hermetmally closed
exeept where 1t is connected to the gas-ge:zer~
ator by a pipe, . The gas-generator B is
connected by a pipe, I, with a chamber or
vessel, A, containing suiphuric acid. |

Dis a vessel also. connected with the gas-
generator chamber I3, and adapted m contain
bleaching-powder.

H H' I are cocks for connecting the several
vessels.

F is an outlet adapted for the removal of sle
such matter as remains in the bottom of the
chamber B after the gas has been generated.
T'he battery-cell C has the usual positive and
negative plates. The lower end, M, of the
gas - conveying pipe G extends up between
these positive and negative plates of the bat-
tery into the electrolyte V. | |

The operation is as follows: The cock
having been turned so as to admit a sufficient
quantity of bleaching powder into the cham- 100
ber B, the cock H’ is then turned so as to
pernmit sulphuric acid to flow drop by drop
upon sald bleaching-powder, and chlorine gas

80

a certaln sense this might be considered as an | is thereby evolved in a well- lmowu mgnner in
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the chamber I3, according Lo the followin

fine powder ;

and is found as zine chloride.

mula : CaOCl+4-H, 50 = (flSO ,=HCIO-]-HClI,

and HCIO4 HCOI= ~-H. OUE. ‘The resu’ltmg
sulphate of lime,

can be treated -for the separa-
tion of any iron 1t may contain and sold as

precipitated sulphate, or it may be burned at

a low temperature to produce the finest Parian
plaster, and 1s in either case a prodact more
valuable than the material employed. The

- chlorine gas evolved is condncted to the vol-
~ taic celi 4] by a pipe, &, where it is Jed into

the water W, eontmmng carbonate of lime in
suspension, this water being the electrolytic
flaad.
electro-positive zine oriron plaieor mass and
an clectro-negative plate or mass of lead eoated
or containing lead peroxide oy a lead salt.

)y the actmn of the hypoechlorous acid (pro-

dnced by the chlorine under the .influénce of

the carbonate of lime suspended in the water)
the lead salt or plate is peroxidized, or the

peroxide, when reduced by the hydrogen
evolved,

higher degroe of oxidation.

solved and is-feund as ferrie chloride. -

~the zine and iron salts are easily salable as
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- valnable Dby - products.

~This combination
oives, with zine, a very high electro motive
for 17 ) ' k .
By immersing the zine in a solution of caustie
soda contained in a porous eell immersed in

the water, as described, there is formed in the

porous cell a zincate of soda, (from which pure
oxide of zine can be preelplmted by the addi-
tion of water,) and in the surrounding liquid
sodinum hypochlorite. The electro- motive
force of this eombination is about 2.7 volts.

One cell will charge a storage l}*lttery Or acen-
mulator. -

The method T adopt; in pmc(,me for obtain-
ing when required finely-divided carbonate of
lime in suspension in.the water is to injeet
carrent of carbonic-acid gas into the water
containing a salt of lime or milk of lime. The

"internal remsrance of this combination is at

first high, but rapidly decreases. By causing
a mrculabmn of water in proportion to the
formation of zine chloride, so as to majintain
a2 uniform solution, this -velmic combination
will give an electrie current for a time limited
only by the supply of chlorine gas and the

- mass of electro-positive electrode.

55 ; . . ;
.. bleaching-powder, in whiech case, sulphureted

hydrogen being substituted for the snlphuric

Bromine water may be substituted for the

acid, hydrobromic acid gas is set free in the
wenemtor with a deposit of fine sulphur. JIn

,-thls casc water slightly acidulated with sul-

phuric acid is substituted for ‘the lime-water
in the voltaic cell, and here the lead being nob
peroxidized by the hydrobromie acid, carbon
or platinum plates must be substituted.
resulting bromide of zinc or iron is a valuable
product. The electro-motive force of this
combination is not so high (about 1.25 volt)

g for-

being precipitated as a-

The electrodes of the voltaie cell are an

is immediately asain raised to tlw-
Zine is dissolved
Tron is dis-
130th |

The.

ure allows of th(z

of lime in suspension,

393,578

as with the former, and the electro- -positive
metal is attacked on open cireunit. It is pref-
‘erable to arrange the voltaic cell without an
“exit tnbe for gas, so that the pressure devel-

oped while the cell is on open eircuit may be
uscd to operate in the generator to prevent

the generation of gas in the way well known

in chemical operations. When the cell is on

“closed cireyit, the gases are absorbed, and as

absorbed they may be made to be gener‘lted
by so arranging that the rclease of back-press-
inflow . of active material, as
is well known in ehemieal laboratories. The
cell in this manner becomes automatic.

Tlaving thus deseribed my invention, what

T claim, and desire to secure by Letters Patent

of tlm United States, is—
.. The within-described process of prod ne-
ing v‘m]uahle by-products in a voltaic combi-

nation in which electro-motive force is set up,
whieh consists, first, in generating a gas, as
same time pmdncmg a
by-product, as sulphate of lime, by the union
of bleaching-powder and Snl.phuric.acid-, and
then injecting the gas thus generated into an
electrolyte composed of water holding caleium

chlorine, and ‘lf tho
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carbonate in suspension, said electmlytlc com-
pound being in contact with the clectrodes of 05

said voltaic combination, and finally, through
the action of said gas upon this elaetrolvtw
compound and the disintegrated salt of the

active electrode, ]wndumnﬂ‘ a second by-pro-

duet, as zine chloride, qnhsmntmlly as de-
seribed.

9. The within-deseribed pmeess ol produu-
ing a valunable by-produet in a voltaic combi-
nation 1n which electrical potential exists dur-

Ing the progress of said process, which consists,

first, in generating a gas, as chlorine, and then

producing sulphate of lime, then causing the

chilorine gas thus produced to unite with the
metallic salt of the active electrode and car-
bonate of lime suspended in the water of the
clectrolyte of the combination, whereby suel
valuable by-produet as zine chloride is pro-
d lwod, sttbstantially as deseribed.

. The within-deseribed process of produe-

ing a valuable by-produet in a voltaic combi-
nation, which consists in causing a gas, as

chlerme, to unite with the disintegrated salt
of the active electrode of the voltaie combina-

tion, thereby producing a by-produet, as zine
chloride, substantially as described.

4. The within-described process of produe-
ing a valuable by-product, as zine-chloride,
in . a voltaic combination in which eleetrical
potential exists, whieh consists in causing a
oas, as chlorine, to unite with the disinte-
grated salt of the active electrode surrounded
by an electrolyte of water holding earbonate
~substantially as de-
sceribed. | -

'LEONARD PAGET.

Witnesses:
C. J. KIHTNER
J. F. QU'INN.
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