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secondary-battery plate. 
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To all whom it may concern 
Be it known that I, HIRAM. H. CARPENTER, 

a citizen of the United States of America, re 
siding at New York, in the county of New 
York and State of New York, have invented 
certain new and useful Improvements in Sec 
ondary or Electric Storage-Batteries, of which 
the following is a specification,reference being 
had therein to the accompanying drawings, 
Myinvention relates to the formation, con 

struction, and protection of plates for second 
ary or electric storage-batteries, and particu 
larly to that sort in which the active matter 
is inclosed in a supporting case or envelope, 
and the electrolytic fluid is brought into con 
tact with the active matter by means of per 
forations through the plate, such as is de 
scribed in the Letters Patent of the United 
States, No. 412,727, issued to me and bearing 
date. October 15, 1889. 
In the drawings, letters of like name and 

form refer to like parts in each of the fig 
eS, 

The object of my present invention is to 
provide a supporting case or envelope for the 
active matter which will be practically inde 
structible. and at the same time combine the 
greatest efficiency with a minimum of weight. 
Figure 1 is an elevation of my improved 

Fig. 2 is across-sec 
tion thereof through the line acac of Fig. 1. 
Fig. 3 is a vertical section of the machine for 

: drawing out the envelope from molten metal 
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under hydraulic pressure. Fig.'i is a cross 
section of the sane machine on the line y y, 
showing the shape of the mandrel and the 
forming-die. Fig. 5 is an elevation showing 
the tubular envelope after it has come from 
the drawing-machine cut into suitable lengths 
and showing the various incisions necessary 
to fashion the tubular envelope so that it will 
inclose the active matter. Fig.6 is an eleva: 
tion showing method of sealing up the case 

45 or envelope after the active matter has been placed within it. Fig. 7 shows a cross-sec 
tion of the plate represented in Fig. 6 after 
its exterior surface has been covered with a 

So 
". . the different 

connected. 

prgtecting-coating. 
A represents the envelope or case, 
B represents the post by means of which 

plates of a cell are electrically 

C represents the perforations in the plate 
passing through and through the plate from 
side to side. 
D represents the active matter with 

the envelope A is filled 
E represents the machine for drawing out 

which 55 

the envelope A from molten metal under'hy- . 
draulic pressure. 
a represents the mandrel, and b represents 

the hydraulic plunger. 
c c' show the incisions in the envelope A, by 

lieans of which the upper portion of the en- . 
velope is fashioned so as to inclose the active 
matter and at the same time form the con 
necting-post B integral with the envelope A. 
The closure at the bottom of the plate is made 
in substantially the same manner as at the 
top, except that it is not necessary there to 
provide for the connecting-post. 
d show the pins extending through the flaps 

formed by the incisions cc', by means of which 
the folds are kept in place. 
e shows the protecting-coating with which 

I cover the exterior surface of the envelope A. 
Heretofore one of the difficulties attending 

the use of secondary or electric storage-bat 
teries has been the rapid disintegration of 
the inactive matter by reason of the corro 
sion of the metal by the electrolytic fluid. 
I have discovered that if the metal be ren 
dered very hard by compression its condition 
as to its capacity to resist the corrosive ac 
tion is very much improved. Cast-lead, 
which has been much used for the purpose, is 
honeycombed with minute indentations, the 
mass is “spongy,” and affords opportunity 
for the corrosive action of the electrolytic 
fluid in which it is immersed. Metal rolled in 
to sheets under moderate pressure is slightly 
improved but when the metal is subjected to 
very great pressure it becomes. solidified, its 
spongy condition altogether disappears, and 
if then protected by a coating of asphalt or a 

75 

95 plumbic oxide deposited from a hot solution 
of litharge and caustic soda it becomes practi 
cally indestructible, and effectually resists 
the corrosive action of the fluid. Another 
desideratum in such batteries is that the ratio Oo 
of weight of the inactive matter to that of the 
active matter should be as small as possible, 
and the method of manufacture of the plate 
which I have invented enables the use of a 
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very thin and consequently very light er-envelope to facilitate the foiding of the flaps 
velope or case. 
The formation, construction, and protection of the plates proceeds by the following steps: 

o 

rs 
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So 

The metal of which the envelope is to be 
made is molten and introduced into the flask 
of the machine for drawing out the envelope 
surrounding the mandrella. The plunger b 
is a tube whose exterior surface exactly fits 
into the retort and whose inner surface forms 
the exterior surface of the envelope. The di 
an eter of the bore of the die exceeds the di 
an eter of the mandrel by the measurement 
which may have been determined upon for 
the thickness of the wall of the envelope 
In my process I make the relation of the di 
ameter of the bore of the die to that of the 
mandrei such that a very thin wall to the 
tubular envelope is the result. The molten 
nistal having been introduced into the flask 
the plunger b is caused to descenid by hy 
draulic pressure and the molten metal is 
forced upward into the die around the man 
drel, and in this manner the tubular envelope 
is fashioned to any desired length. 

I am aware that many machines have been 
in use for the drawing of tubes from molten 
liquid, and alm aware that where the wall of the 
Éube is required to be thin great pressure 
ust be in parted to the die, and therefore 
do not claim, broadly, the process or appara 
{us for forming this tube in the way specified, 
only claiming the application of this or soise 
analogous device for the production of a thin 
tube of great density and consequent solidity 
to the ianufacture of battery-plate enve-. 
lopes of the sort hereinbefore specified. 

I am aware that ordinary lead pipe has 
been Lised as a casing or support for the act 
ive matter in storage-batteries; but the easing 
which I propose is prepared under very 
nuch greater pressure, whereby the netal 
becomes extremely dense and at the same 
time it is lighter and stronger. 
The tubular envelope having been formed 

by the above-described processis then in con 
dition go be cut up into any length titat, may 
he desired. This tends to economy in anti 
facture, for the plates may be cut to any 
length front the same tube, and the necessity 
of different dies and apparatus for each size 
of plate is avoidied. incisions c c' are ther 
made in the section of the tubing, the part 
across, the thickness of the upper portion at 
the corner where, the post 3 is not located 
being entirely removed, as also are the same 
portions at the corners of the bottom of the 

Fig. 6. 

without superimposing one part upon the 
other. The envelope is then filled with the 
active Iristter. The flaps formed by the in 
cisions ar; folded down, as plainly shown in 

Tie pins d are then inserted to re 
tain the fiais in place, or the edges may be 
held by buying. The small flap show it 
the upper left-hand orner is then formed i£o 
a tube, the part zot integral with the cavel 

for the purpose inter ?ie 

ope-case being joined thereto by his riziag 
thus forming the post, B is a Support that 
for. The active matter heaving thus bee: 
solidly inclosed in th9 evelope 2p;}; i.e. 
the exterior surface & electricaily-issiz. 
coating or paint is, having the chanical 
ity of resisting the action of the siegii'i is tic 
fluid. The late is now in reading', to be 
perforated which is accortsplished though 
the mediuin of the punching-Yachine for 
which have received Letters Patent of the 
United States, No. 414,288, dated Nov 2nter 
5, 1889. The plate is now ready to be fog 3 ed 
into a celi and immersed in the electrolytic 
fluid in the usual way. 
Having thus described my invention, what: 

claim, and desire to secure by eiters Patent, 
S.- . 

i. That i? provement in the art of naking 
secondary-battery eiectrodes wiich consists 
in forming a thin strong casing or support 
for the active materiai by stianitting Agtai. 
in a suitable noid to a leavy press gir, ; 
whereby a casing or support of great &ea?sity 
and durability is obtained, substantially is 
described. - 

2. In secondary or electric storage" bat. 
teries, an exterial case of inactiv3 natterhay ing an insulating and acid-residing coating 
applied to its surface. 

3. in secondary or electric storage - bat 
teries composed of an external case or ei-. 
velope and an internal filling of active mat 
ter and perforated through and through from 
side to side, the combination of an exte:nal 
case or envelope A, rendered dea: 
by severe compression with an e 
ing or painte, which is at the is 
trically insulating and 
3:22-yed. 
in testimony whereaf assi: nity gigsature in 

presence of two with 38.2e3, 
R.A. TER, 

Witnesses: 
A. G. SAFFECTI), 
WM. K.E.E.S. 
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