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UNITED STATES

PAaTENT OFFICE.

NICHOLAS DE BENARDOS, OF ST. PETERSBURG, RUSSIA.

SECONDARY BATTERY.

SPECIFICATION forming part of Letters Patent No. 380,554, dated April 3,1888.

Application filed December 28, 1887,

To all whom i may concerm: :

Beit knownthatI, NICHOLAS DE BENARDOS,
of St. Petersburg, in the Empire of Russia,
haveinvented certain new and useful Improve-
ments in Accumulators or Secondary Batter-
ies, of which the following is a specification.

In this invention it has been primarily my
object to obtain an efficient and comparatively
inexpensive accumulator for use in the process
of working metals by the direct application of
the electric current which is thesubject of Let-
ters Patent of the United States No. 363,320,
issued to Stanislas Olsweskiand myseif on May
17, 1887. The accumulator, however, is of
course adapted for use in any of the coumnec-
tions in which such batteries are now com-
monly employed. :

My invention has relation more particularly
to the construction of the plates. Each plate
consists of a lead frame in which are strung or
secured lead ribbons or strips alternately
straight or plain and corrugated, attached in-
dividually by their ends to the frame. By
alternating the flat strips with the corrugated

strips the latter are well spaced and no diffi- |.

culty is experienced in preserving the open-
ings (due to the corrugations or bends of the
corrugated plates) to be entered by the battery-
liquid. By securing the strips individually
at their ends to the opposite bars of the strip-
containing frame they are held firmly and in
such way as to be thoroughly and completely
exposed, as they would not be were they held
between side plates or plates (whether perfo-
rated or not) covering theirlongitudinal edges.
I prefer, in order to attach the strips to the
frame, to weld their ends thereto in accord-
ance with the process described in the patent
hereinbefore referredto. The corrugationsor
bends in the corrugated strips extend not ab
right angles with the longitudinal edges of said
strips, but obliquely thereto, the object being
to facilitate the passage and discharge of the
globules of gas generated when the battery is
in action. )

In the accompanying drawings, Figure 1 is
a perspective view of a single-cell battery em-
bodying my improvements. Fig.2isa hori-
zontal section of the same. Fig. 31is a verti-
cal section of the same in a plane transverse
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to the plates. Tig. 4is a side elevation of one
of the plates.

Each plate consists of a lead frame, A, the
space inclosed by whieh is filled by the plain
or straight lead strips or ribbons b and the cor-
rugated or bent lead strips or ribbons a, these
strips extending between opposite sides of the
frame, and being individually secured thereto

at their ends, which are for this purpose pref-

erably welded to the top and bottom eross-bars
of the frame by the patented proecess herein-
before referred to. The strips are placed
closely together, the straight strips b alternat-
ing with the corrugated or bent strips a, as
shown plainly in Fig. 4. The corrugated or
bent strips can be readily formed into this
shape from plain straight strips by passing the
latter between rolls having peripheral ribs and
grooves of proper form and arrangement to
corrugate or bend thestrip in the degired way.
The corrugations or bends are not at rightan-
gles to the longitudinal edges of the strips a,
but, as shown in Figs. 2 and 4, are oblique or
slanting in relation thereto.

The frame A is provided ab the top on oppo-
site edges with hooks z, by which it may be
conveniently hung andsupported upon the up-
per edge of the cell, which, as usual, is made
of glass or some non-conducting and acid-re-
sisting material. They are also provided af
top and bottom with holes y, which receive the
spacing bars or rods used when a number of
such plates are placed in one cell.

All of the plates constituting an element are
connected together by a condueting bar or strip,
which is united to said plates preferably by
the patented welding process aforesaid. One
of the hooks # has an extension, &/, for this
purpose. In the cell shown in Fig. 1 there
are nine plates in all. The conducting strip
or bar (lettered ¢) on the right of the cell is
welded to and connects four plates, which con-
stitute the positive element. The other bar
or strip, d, on the left of the cell is secured in
a similar way as the five remaining plates
which constitute the negative element.

The plates are placed with faces opposed to
one another, and are so arranged that the posi-
tive plabes alternate with the negative.

The liquid nsed inthe cellis dilutesulphurie
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acid, the mixture usually being in the propor-
tion of one of sulphuric acid to ten of water.
The proportions, however, can be varied.

Having described my improvements, I state
in conclusion that I am awarethatlead strips,
whether corrugated or plain, or both corru-
gated and plain, have been arranged together
in a variety of ways for the production of see-
ondary-battery plates, and thisTdonot broadly
claim; but .

What I do claim herein as new and of my
own invention is—

1. A plate for accumulators or secondary
batteries, consisting, essentially, of the frame
A and the corrugated or bent stripsor ribbons
a and straight or plain strips or ribbons b, ar-
ranged alternating with each otherinthe space
inclosed by the frameand secured individually
at their ends to opposite sides of the frame, as
and for the purposes hereinbefore set forth.

2. In an accumulator or secondary-battery

plate, the combination, with plain strips or
ribbons b, of corrugated or bent strips or rib-
bons q, alternating with strips b, and having
their corrugations or bends oblique to their
longitudinal edges, as and for the purposes
hereinbefore set forth.

3. An accumulator-plate consisting of the
circumseribing frame A, the plain stripsb, and
the strips a, alternating with the plain strips
and formed with oblique corrugations or bends,
as described, said ‘strips being placed in the
space inclosed by the frame and individuoally
secured at their ends to said frame, as herein-
before set forth. °

. In testimony whereof I have hereunto set my
hand this 25th day of October, A. D. 1887.

NICHOLAS DE BENARDOS.

‘Witnesses:
N. TSCHEKALOFF,
L. Voss.
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