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To all whom it may Conceri:

Be it known that I, LoUIs MARIE JOSEPH
CHARLES CLEMENT RENARD, major of engi-
neers and chief of the Etablissement Central
&’ Aerostation Militaire, a citizen of the French
Republic,residingat No.7 Avenue deTrivaux,
Mendon, near Paris, France, have invented
certain new and useful Improvements in and
rvelating to Electric Batteries, (for which I
have obtained Letters Patent in Franee, No.
190,600, dated July 20, 1888; in Belgium, No.
82,189, dated June 9, 1888; in Ttaly, No. 9,606,
dated October 22,1888, and in England, No.
8,700, dated June 13, 1888;) and I do hereby
declare that the following is a full, clear, and
exact description of the invention, which will
enable others skilled in the art to which it
appertains to make and use the same, refer-
ence being had to the accompanying draw-
ing, and to the letters marked thereon.

My invention relates to galvanic batteries;
and the first part of my said invention con-
sistsin providing an improved chemical com-
position of chromic liquid for use in electric
or galvanic batteries as an exciting-liquid.

My said invention comprises, moreover,
other improvements, hereinafter seb forth.

Tn carrying my said invention into prac-
tice I employ as an exciting-fluid chromic
liguid formed by a solution of chromie acid
(and not of an alkaline chromate) in dilute
hydrochloric acid. Chromic acid can, more-
over, be employed either in its ordinary or
usual form or in the form of solutions, more
or less pure, obtained by treating alkaline
chromates with sulphuric acid and by crys-
tallizing the alkaline sulphates resulting from
the reaction, in order to eliminate them from
theliguid. A chlorochromic solution can also
be obtained by receiving the vapors of chloro-
chromic acid in water, in which the said va-
pors are decomposed and dissolved in the form
of a mixtureof hydrochloric acid and chromie
acid, as required. The said solution can,
moreover, be obtained by dissolving in water
chlorochromic acid previously prepared.

Various processes are known for obtaining
chromic acid in either a solid or fluid condi-
tion and sufficiently free from alkaline bases

(No model) Patented in Belgium Tuze 9, 1888, No. 82,139 in England
in France July 20, 1888, No. 190,600, and in Italy QOctober 22,1888, No. 9,606,

to be employed in my electric or galvanie
battery. ]

1 wigh it to be understood that in carrying
my invention into effect T can employ chromic
acid in all its industrial or other forms and
obtained by any well-known process, and
effect its mixture with hydrochlorie acid by
any convenient process and in any propor-
tions. ) )

The employment of chromie acid (and not
of an alkaline chromate) in hydrochloric so-
lution forms a distinct feature of my said in-
vention. )

The ¢hlorochromic liquids may e obtained
by the processes above described; but those
which give the best results are 01)_tmnt?d by
dissolving pure crystallized chromic acid di-
rect in hydrochloric acid more or less dilute.
Tt is under these conditions that the maximum
effect can be obtained. Whatever may be
the relative proportions of the two acids,
goods results are obtained with the elements
hereinafter described.

The following is an example of a conven-
ient mixture which will give gopd results:
Hydrochloric acid at 11°, (B:xume’s aerome-
ter,) two hundred cubic e‘,entmleters, and pure
erystallized chromic acid from forty to one
hundred grams. o .

An important characteristic of my said in-
vention consists in the specific activity of my
chlorochromic battery, the power of which,
caleulated in number of “watts” per kilo-
gram of battery and per second, being gregtly
superior to that of ordinary chromice batter-
jes. As an example, supposing : 3
similar elements to be charged, the first with
chlorocromic liguid, the second with a hydro-
chloric solution of biechromate of potash,
(@’ Arsonval’s Dbattery,) the third with the sul-
phurie solution of hichromate of pptash ordi-
narily employed, the results obtained—that
is tosay, thepower developed——-represent.ed in
numbers of watts, will be nearly 1)1’01901't10na1
to the figures 6, 2, and 1. My electric or gal-
vanie battery has, moreover, & total gpeelﬁc
energy (calculated in number of “joules”
given off per kilogram of the baftery) much

superior to that of chromie batteries gener-
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ally in use. By substituting for part of the
hydrochloric-acid a like quantity of sulphuric
acid the energy exerted by the liquid per sec-
ond is decreased; but the total energy devel-
oped remaing the same. By these means the
length of time in which the total energy of
the exciting-liquid is expended may be regu-
lated according to requirements.

I employ elements consisting each of one
or more vertical tubular couples of electrodes
comprising a zine pencil or rod the diameter
of which is very small in comparison to its
length and a conducting - eylinder entirely
surrounding the zine pencil and consisting
of a tube of carbon or of any suitable metal.
A cell constructed of glass, ebonite, or other
suitable material is employed to contain the
liquid in which the zine pencil surrounded by
the conducting-cylinder is immersed.

In the accompanying drawing I have rep-
resented in vertical section an element con-
sisting of a single couple of electrodes of the
form and proportions found best to answer
in carrying my invention into effect.

In the drawing, a represents the positive

electrode, consisting of a zine pencil which
has a very small diameter in com parison with
its length.

b is the negative electrode, surrounding the
zine pencil and snpported by aring or washer

b’ at its upper end and connected to a ring H*

of ebonite at its lower end. The zinc pencil
@ is formed with a head o' at its upper end,
resting on a metal boss o a set-serew a? he.
ing employed to fix the zine pencil ¢ in the
boss a,

a'is the positive conductor, and 0° the nega-
tive conductor. ’ '

¢ is the cell, of ebonite, glass, or other suit-
able material.

d represents the level of the exciting-liquid.

Each element may consist of one tubular
couple of electrodes immersedin a cell, as rep-
resented in the accompanying drawing, or it
may consist of two or more similar tubular
couples of electrodes immersed in the same
cell. In the first case the said cell can,if de-
sired, be dispensed with,and the exciting-fluid
in such case can be placed directly in the

above-described cylinder composed of con-

ducting material, which is rendered water-

tight for such purpose.

I'would here remark that I do not claim,
broadly, the employment of a zine electrode
surrounded by a tube of carbon or of metal,
as a zine pencil has already been cmployed
in the Leclanché battery, nor the employ-
ment of tubes of carbon or of metal, but the
combination of the zine pencil with the tubu-
lar envelope and in their relative arrange-
ment and proportions, as shown and de-
seribed. There are also known batteries—
Bunsen’s, for example—in which zine is in
the interiorof a carbon cylinder; butthe zine
is not apencil. Itisa verythick piece in re-

“lation to its lerigth.

425,959

I preferably employ a zinc pencil whose di-
mensions are so calculated that the zine is
entirely dissolved when the liquid is exhaust-
ed, so that each new charge of liquid should
correspond with the renewal of the zine pen-
cil. This arrangement has for its objeet to
Place in the battery only the exact weight of
zine necessary for its working, and conse-
quently to reduce to the minimum the weight
and volume.

By constructing my battery as above de-
scribed I increase the density of the current
upon the zine, and consequently diminish the
local action as compared with the electric at-
tach-or action which constitutés the useful
work of the battery. The working power of
the electric or galvanic battery is thus much
increased by the above-deseribed arrange-
ment. - The tubular form of the elements in
about the proportions above described . is,
moreover, favorable to the cooling down of
the same, which is necessary in this battery,
as the specific activity is very great and the
exciting-fluid might attain too high a tem-
perature if the cells did not present a con-
siderable external surface in proportion to
their volume.

Another feature of my invention is the em-
ployment as a negative electrode of a sheet
of silver covered by lamination on both sur-
faces with a very thin coating of platinum.
I thus obtain a conductor possessing the con-
ducting power of silver with the inalterabil-
ity of platinum, the cost of which, moreover,
is not much more than if it were made en.
tirely of silver.

Although I have hereinbefore described a
convenient method of carrying my said in-
vention into practice, it is obvious that I can
somewhat modify the construction of my bat-
tery without departing from the nature of
my invention—as, for instance, instead of
forming the zine pencil ¢ and the negative
electrode b of a cirenlar form, they may be
of angular or other form, provided they are
employed in somewhat similar proportions to
those hereinbefore deseribed, and shown in
the drawing. :

Having now particularly deseribed and as-
certained the nature of my said invention
and in what manner the same is to be per-
formed, I declare that what I claim is—

1. A galvanic cell consisting of a cup con-
taining chlorochromic acid and silver elec-
trodes platinized on both surfaces by lamina-
tion, as described.

2. A single fluid galvanic cell having an
exciting-liquid composed of chromic acid and
hydrochloric acid combined with sulphurie
acid, as explained.

LOUIS MARIE JOSEPH ’
CHARLES. CLEMENT RENARD.
‘Witnesses:
PAUL RENARD,
C. GEORGE.
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