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UNITED STATES

PaTenT OFrrice,

WILLTAM LACHLAN, O LONDOX,

SIGNOR TO JOHN M. PENDLETOX, OF NEW YORK,

COUNTY OF MIDDLESEX, ENGLAND, AS-

N. Y.

CONSTRUCTION OF SECONDARY BATTERIES.

SPLCIFICATION forming part of Letters Patent No, 306,405, dated October 14, 1884,

Application filed Marcl 30, 1883,

To ail whom it may concer:

Be it known that T, WILLIAM LACHLAX, of
London, in the county of Middlesex, Lnoland
have 1nvented a new and useful ImpI ovement

5 in the Construetion of Secondary Batteries,
which invention is fully set Imth in the fol-
lowing specification.

’lms invention has reference more panleu-
larly to what may be called the mechanical

10 structure of the cells—that is to say, to the
form and material of the containing-vessel,the
arrangement of the battery-plates Lherem the
means for connecting tooether the plat<s of
like name, and the eombmfxt}on of the con-
taining-vessel, cover, battery-plates, and con-
ncctino devices. The prinecipal oleeeb is to
make a cell which shall be durable and acid-
proof, and not likely to permit leakage, either
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of the battery-liguid or of the electnclty, and

which is well achpted to transportation.

In the accompanying drawings, Figure 1 is
a sectional perspective of a eell constmebed
in accordance with the invention, and Fig. 2
a perspective view of a battery of seveml eells
connected in series and inclosed in a protect-
ing-case. ‘

A is the containing-vessel,of msuhtmﬂ ma-
terial—to wit, of blow n Ohss. Blown‘omss is
used because it is eronoel in proportlon to
1ts weight than the casb material. The form

is an oblon0 rectangular figure with the cor-
ners and edges 1ounded this form ‘having the
greatest interior eqpacny with the snnllest
hablhty to chipping or fracture. On the bot-
tom of the vessel are laid the separate insulat-
ing-strips B, of glass or other suitable mate-
rial, whieh in length equal the width of the
containing-vessel, and which are laid across
the bottom, On these strips ave placed the
battery-plates C D, they extending lengthwise
of the containing- Vesse] As Shown thex are
constructed of a lead plate (which is or may
be perforated) coafedWwitli the active material,
(red lead orits equivalent,) and enveloped i ln
45 afelt bag, whiech is wound With a'strip of rub-
ber or outtm percha to separate it from the ad-
J%ent b'w The size and number of the bat-
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tery- 1)1'1tcs are such that they fill the interior
of the glass eontfumntT vessel.
50 of the ]_)Lues is thus fwoulul

The shifting
The rubber

(No model)

stripsleave spaces for the egeape of the gases,
while at the same time they prevent motion
of the plates. The cross-strips B raise the
plates above the bottom of the containing-ves-
sel, and permit a free civeulation of the bat-
tery-liquid under the lower edges of the same.
The containing-vessel has a cover, B, of in-
sulating nmtelnl usually wood, or 1t may be
of Vulcamte or other- suitable material. Be-
tween the cover and the top edges df the bat-
tery-plates are eross-strips I, of nonsconduct-
ing material, (usually wood, and usually fast-
ened to the cover) Their pmpose is to se-
cure a free space above the plates, without,
however, allowing them to move vertically.
Each of the Inttely plates has a tag, which
projects out of the felt bag, and by which the
plate is connected with the exterior conduct-
ors. The plates are so arranged that the tags
of all the positive plates will ‘e at one end of 70
the cell, and those of all the negative at the
other end. The tags pass throuoh slots in the
cover. Those at each end ave bent toward the
middle Iongitndinal line of tle cover, and,be-’
ing interleaved, ,they are clamped tooether by
means of the clampmp -serew G between the
head of said serew and the nut H. The tags
for the outer plates are left longer than the
inner ones, as shown. A w ashel I, is com-
monly placed between the nut and’ the top
tag. The screw-nunt and washer are prefer-
ably made of copper or of gun-metal, brass,
.or other alloy of copper. Lmeh screw ]S pro-
vided with an. additional thumb-nut, K, for
connecting the plates with the exterior con-
duetor, L, Fig. 2, which is preferably a flat
metal Strl‘ip of good conductivity. Several
cells thus constructed are usually placed in a
wooden case, M, Fig. 2, and separated by
strips of rubber or other material, to prevent
contact between the containing- \esseL, and
connected in series by the stupe L.

Modifications may be made in details with-
oub departing from the spirit of theinvention.
For example, the battery-plates themselves
may be of any suitable desceription.

Inplace of felt other soft material may be
used.

DPortions of the invention may be used sep-
arately. For \'mn])le the general arrange- oo
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.. ment somewhat resembling my own—that is
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ment of the plates conld be nsed with a inate-
rial other than glass or of other kind of glass.

The blown-glass vessels are best suited for
small cells, say ten inches in length. For
large cells annealed cast glass may be used
with advantage.

The improved connecting means could be
used in other cells, and other connecting means
could be used in the improved cells, in either
case a part only of the invention being em-
ployed.

T am awarethat heretofore elements or plates
of secondary galvanic cells have been packed
in containing-vessels of glass and other mate-
rials, and have been separated by felt, asbes-
tus-board, or similar porous insulating mate-
rial; also, that supports have been placed un-
der the lower edges of such plates or elements
to raise them above the bottom of the contain-
ing-vessel; also, that in secondary celis con-
taining a series of plates or elements arranged
so that plates or elements of unlike name al-
ternate, the connection of plates or elements
of like name with one another and with the
exterior cirenit has been made by an arrange-

-to say, the plates of one name or polarity have
tags at one end and those of opposite name
or polamty have similar tags at the opposite
end of the cell. The tags (11; each end are then
bent over toward the middle and a binding-
postispassed through them. Thispostscrews
down into a cross-piece of insulating material,
and does not consist of aserew-pin projecting
upward through the tags and provided with
two nuts, as in the present invention. More-

" over, in this case the cell has no cover, and
-sconsequently the tags do not, as in the pres-
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ent invention, pass through slits therein, so
that the cover is interposed between the elec-
tric connectors and the battery-liquid.

The improved construction of cell forming
the subject of the presentinvention embodies
other differences, as expressed below.

Having now ful]y described my said inven-
tion and the manner of carrying the same
into effect, what I claim is—

1. A cell of secondary battery, comprising,
in combination, a containing-vessel of glass,

806,405

a cover to said vessel, g series of vertical plates
or elements packed in said vessel, and pro-
vided with tags extending through the cover
and secured thereto, and insulating-strips ar-
ranged transversely across the top and bot-
tom, substantially as described.

2. A cell of secondary battery, comprising
a containing-vessel, cover therefor, vertical
plates or elements provided with tags project-
ing through the cover, electrical connectors
for making connection with the said tags on
the outside of the cover, insulating strips at
the bottom of the containing-vessel, extending
transversely under the lower edges of the

.plates or elements, and strips between the

plates or elements ' for holding them apart,
substantially as described.

8. The combination, with the containing-
vessel and cover of a cell of secondary battery,
of the plates or elements having tags or strips
projecting through said cover, and the screw-
clamps and binding-posts for connecting the
plates of like name with each other and with
the exterior conductor, substantially as de-
scribed.

4. The combination, with the strips or tags
attached to or forming part of the battery-
plates, of a pin inserted through the strips or
tags or plates of like name, a nut on said pin
for binding the strips or tags together, and an
addl‘olonal nut for 'Lttdchmo the exterior con-
ductor, substantially as described.

5. A cell of secondary battery, comprising
a glags containing-vessel packed with two or
more pairs of felt-incased plates separated
from each other by insulating-strips, so that
liability of injury to the glass of the contain-
ing-vessel from its contents is avoided, while
free spaces are left for the escape of gases gen-
erated in the operation of the battery, sab-
stantially as described.

In testimony whereof I have swned this
specification in the presence of two subserib-
ing’ witnesses. :

WILLIAM LACHLAN.

Witnesses:
WirriAm H. CLARKSON,
JAMES M., SULLIVAN.
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