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ARTHUR-MARIE FRANC(.)ISI_;AUREN I.CELY, OF PARIS, FRANCE, AND 1LLIUS
e D A. TIMMIS, OF LONDON, ENGLAND. '

.body forms a store of heat, 'Fhevessel which:
h:lds the molten mixture 18 either lined with
‘'or mmade in one piece of refractory material .
or more than one piece, and we find it ¢on- 55
venient t0 run some ordinary lead, which pro-
tects the bottom of .the receiver from the at-
tacks of the fused ‘body. Metallic lead ig -
heavier than the mixture. The mixture is
then poured: into - suitable ‘molds, as herein- 6¢
after deseribed, and cast into any required

1o all whom it may concern: .

. Beitknown that we, ARTHUR MARIE FRAN-
- (018 L,WRENT-CELY,'chemist,,a,_ citizen of the
- Hepublie of Krance, residing At 39. Rue de
5 Provence, Paris, France, and TLLIGS AvaGus-

3

- TUS TrmMis, eivil engineer, a subject of. the
Queen of Great Britain, residing at 2 Great
| __Gegrge,St'reet,:We’.stminst;er,j London, 8. W.,
- England, have inven ted certain newand use-
- 1o tul Improvements in and Relating to and in
. the Manufacture of Electrice Secondary Cells; | forms. “The pastiles (or'other forms) are then
~.and we do hereby declare the following to be,| taken'f rom the molds and are treated as fol-
- atull, clear, and exact deseription of the in- | lows, after being washed in a cold eoncen-
. Vention, reference being had to' the aceompa- trated solution of hydrochloric acid. The 6 5
15 ny‘ingdmwi-ngs;.whi_ch,form.pa'rt of thisspeeci-- washing of the pastiles in concentrated hy-
- fieation. o = - . | drochloricacid is-effected to destroy any me-
"~ The objects of ourinvention are to produce | tallie oxides ‘whioch may be in the pastiles,
eioctrical plates for use in- secondary bat- | as without this in the course of forming the
. leries—i, e., positive (oranode) and negative | plates the sulpburie acid used causes solible 70
- 20 {or cathode) plates—which have ‘much- less ‘sulphatestobe formed and the pastilesdisinte-
 density and much Inore storage capacity than grate; but we would have it very distinetly
any previously made or described. | R understood (asitisoneof the main featuresin
"The density of onranodes (cellular peroxide | oyr invention) that by .our process we do not
of lead) is only 4.5 o five as against a density | make and.almost entirely prevent the making 75
25 of seven to nine in the best previously-de-'{ of metallic oxide, and;, further, by way of ex-
- scribed plates of ordi nary peroxide of lead, | planation,chlorideoflead contdinsnohydrate;
- while the density ' of our cathodes {(cellular | but chloride »f zine'does contain hydrate,and
lead) is only three to 3.5 as against a-density ~consequently a fused mixture which contains
- of six to.eight inspongy lead. Again, we are | the twe chlorides of lead, and zine contains 8o
30 able to store thirty-five to forty ampére-hours chloride of lead, chioride of zine, oxide of lead,
ber kilo of aetive material in our.cells as.| and oxide of zine, and this mixture or combi-
against twenty-five to twenty-eight ampere- | '‘nation'when treated by sulphuric acid causes
hours in the best previously made or de- | the formation of sulphate of lead, and more
~ seribed cells, and the rate of charge and dis- |-especially sulphate of zine, which are most 8y
35 charge which we employ is nearly double that | destructible to the plates. ..On the other hand,
- used heretofore. S if metallic-zine, which contains no hydrate, is -
~ In the manufacture of the above plates, | mixed with fused or melted chloride.of-lead
- anodes, and cathodes. we use ‘the following'| a pure compound of chloride of lead and chlo- o
- means and. processes. . . ... I'ride of zine is obtained-which is clear of. the Q0 .
40 We-melt ehloride of lead, (which a1y one | oxides of these metals. - This is a most” im-
- can do,as this is cominon -propem:y);,.apd then | portant and quite newinvention. The nega-
~we add as much as twenty-five per.cent, of ’ tive pastiles are. then washed in pure water

: pure metallie zine. “I'he-heat in the furnace | and afterward dried. (We find 120° centi-
. (which is by preference a closed one, so0 as | grade a convenient heat.) They are then 08
45 to exclude the air as much as possible) we | placed in molds and ‘Spaced, and when the
~ prefer to have as high <88 -550° -centigrade. | molds are closed, pure lead, with five percent.
- Thisis a most important feature, ‘The fused | to seven per cent. antimony, is run in and
-mixture is then ron :--iﬁ;i:q-?:".-_&:,x'meiver,: and we | forms s frame-work -and also a tang, which
- . find it an important fe_a_tﬁir,e}_to:ma;ke‘- this re- | is used as hereinafter. described.  The heat ro.
50° _@iﬂer..?sﬂfﬁcienﬂE large to-enable the impuri- | requisite to.melt the antimonjous lead (say -
o bies to fall to the Bottom and so that the fused ! about 300°: eontigrade) is considerably less




Wi

- gYoCVes

)
.52

o | ' 448,597

than that employed to melt the mixture which |

forms the pastiles. When the antimonious
1lead frame-work is cast round the pastiles,
the latter have grooves in them very often.
In-fact we prefer {o make them in this way,
s ihat the metallic frame-work in these

condnetor. Theass molds are lined with as-
besins packing, which is a most important
‘ﬂl"__ _hllrh . . il | - a i ) . .

feamiure. These nogative plafes are now put

into suitable boxes with zine plates, each set |

ecoupled, and then the two sets short-cireuited,

the soluiiou being pure cold water with alew:

dreps of hydrochloric acid. This operation

ceases when heal ceages to be cgiven off and

when the active material is soft and perfeqt.
T4 is now cellnlar lead with-a density ot three
t0:3.5. 'The plates are then washed in pure

. -,

eold watler. |

The positive pastiles are placed on ZAnG
plafes in pure cold water, with g little hydro-
chlorin acid, {1l tnoy are thoroughly trans-
formed into metallie cellular lead, and are
then washed in cold water.
heatod ab a moderats heat in contact with air,
which is inereased up to 300° centigrade, when

the pastiles becomwe cellular litharge, with &

is not new, bul ig common property; but the
. pddition of metallic zine is new,and the con-
sequent formation of a mixiure free from hy--

40

$5

Ho

Zine.

density of ive, which is about one-hali the
density of any other active material.

* YWa 6 not use any hot water or hot solu-
iions or an elegiric current to produce the pas-
ileg of cellnlar lesd and cellular litharge.
The fusion sad reduction of ehloride of lead

arste, which enables us to make low-density
pistiles which hnveabout double the oap acity
of any heretofore made, - |

The heat applied to
far greater than ever before tried.

naeking and & frame-work of antimonious

Tead cast round them,
The — and < plates arenow putin lead-lined

~or earthenware, giass, or other suitable boxes.
and coupled up snd charged with an electric

current of two ampéres per kile of lead plates.
'his is about doubls the amount used belfore

this.  The arrangement of coupling we be-

lieve is quite new. The lead tang allows a

rod to be placed in a slot from below and any |

one or more plates to be removed. A rod 18

{hreaded and has nuts on it (and washers,

preferably) to make good contacts,

Wo do not bind ourselves to the exact in- |

gredients named, but to them or their known
equivalent. o

The drawings herewith, coupled with the
following description, will make our inven-
tion to be more readily understood.

in the accompanying drawings, Figures 1
and 2 are respectively a cross-section and lon-
ritudinal section of the furnace for melting
the mixture of chloride of lead -and metaalic
Figs. 3, 4, and 5 are respectively an ond
view, a longitudinal elevation, and a plan of

acts as sn additional support and

They are then

firgt nnder the cast-iron pan

for charging in the mixture of

the positive pastiles is.. ,
‘and metalliczine. Ithagan exiension formed

SR - - _ Thege
pastiles aro placed in molds with asbestus | Oy & O
of combustion pass In

as above described. | operation. The chloride of lead fuseson this

amold for casting the pastiles. Figs. 0 and 7
are respectively a vertical section and a plan
of a vat for washing the pastiles in councen-
trated hydrochloric actd. Figs. 8 and 9 are
respectively a vertical section and a plan of

a vat for the chemical treatment of the pas-

70

tiies which are to be turned into cellular lead

to form the positiveplates. Figs.10andllare
respectively an end view and an external ele-
vation of the frames which we employ te cast
a frame-work of antimonious lead
pastiles.
Fig. 11, Tig. 13 18 an elevation of one-half
of this frame and shows the internal face
thereof. TFig. 14 is a plan view of the frame.
Figs. 15, 16, and 17 are respectively an end
view, & plan, and
templet nsed for securing in the frame a
proper spacing around and between the pas-
tiles which have to be connected together by

another end view of the

75

around the
FFig. 12 is a vertical eross-section of

80

a frame-work of antimonlous lead so as 0

form an accumulator-plate. Figs. 18 and 19,
abedefghijklmnop,show the various
forms according to which the pastiles are cast.

The melting-furnace, practically & closed
one, (shown in transverse

and in longitudinal section in Fig 2,) consists

of a furnace having several stories A A of a
pan B, provided with sole or flag’

cast-iron .
atones of refractory material. This pan 18
covered with rémovable
top of which we place cast-iron plates D, form-
ing a flue. Thehot gases of combustion pass
and then into

ihe fiue C D withoutever communicating with
the inside of the furnacé. After leaving fiue
C D they enter the chimuey H.. |
" "Phere are three doors arranged on the out-
side of the melting-furnace.
chloride of lead

by a dead-plate G, under which the hot gases
the beginning of the

dead-plate -and falls then into the pan. The
metallic zine is then added and the mixture
is removed by means of a cast-iron ladle in-
troduced through the second door H, called-
« agsting-door.” We may use the equivalent
of metallic zine. A third door.lor stirring-
up door is used to stir up the mixture while
it is in_,the molten state. A _
‘saues there are arranged flues J J, which col-
loct the fumes or vapors. These flues unite
into & single one of conical shape -opening
into a_-_.condensation-ehamber. Under the pan
there is a flagging K of refractory bricks, 1n-
clined on both sides,
in the middle for the
+he molten mixture in case of accident and
preventing it falling into the fire. 1t isvery
desirable, for the reasous herein after appeatr-
ing, to exclude air as muck as possible from
the mixture, and the above form of furnace
onables this to be done more completely than

any other.

After having taken some oL the mdl_te-n

f

flag-stones C,on the

The first ¥ is

s0 a5 to form channels |
purpose of collecting

Q0

section in Fig. 1

100

105

151G

115

At each of theso

I2C

125

ot

13C



- run’into a hingec cast-iron -mold A’ Itigs. 3,

K of any shape.

IO

5

20

25 0 _
‘affected Dby chemieals is fitted. The vat is
| ﬂll_ed'u p with concentrated hydrochlorie acid,.

. In this acid any oxides are transformed into

30O

- estahblished for

35

" to the pastiles which
- Plates and to those used in the

40

~consists in washing the

-and with projections a? g2

goes a different treatment.

L)

4, and.s, provided internally with cells V V
permit of any required form being given to
the pastiles, We show ¢ b cd, &e., a series
of pastiles of varied forms.. The next stage
trated hydrochlorie acid.

entirely avoid the entrance of
furnace-door, and consequently to prevent

The zinc and lead cxides which are
formed inust thereforebbe eliminated. - Toef-

fect this we arrange the pastiles, Figs. ¢ and
7/, on leaden trays A? A? A®, provided with
holes, permitting easy circulation of the liquid,
a% 80 as to leave
between them g sufficient space to prevent
the crushing of the pastiles. These trays are
piled up in any number in wooden vats I3 132,
lined with lead. "These vats are provided at

their lower part with a hole C? in which a

tap made of stoneware or other material not

chlorides, and the operation is continued until

the pastiles contain nothing but pure chloride
- of lead.

ot the stone tap and a circulation of water
purpose of removing the |

Lhe vat is then emptied by means
the
excess of hydrochlorie.acid retained by the
plates. - - 7 o
The two aforesaid operations apply equally
are to form the positive
manufacture
of the negative plates, -
After the second operation the pastiles are
divided
and tke negative ones. - Fach group under-
_ respect to the positive pastiles,
by means of reduction and- transformation
into litharge. I'he positive pastiles, clegned
and washed, as has been explained above, are

First, with

- subjected to a reduction process to be first of

- all turned into cellular lead.
50.

~in a vat D3, lined with lead.
~.up with water, in which
55
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-chemicals, for the

1S effected by an electm'-chem'ical__method,

Separated by lead blocks e® ¢* and piled up
This vat is filled
c¢h the chloride of zine
resulting from the electro-chemieal aetion is
dissolved. It is. provided with a stoneware
tap, or of ‘any other
purpose of
liquid. After the reduction has been effected
in these conditions the positive pastiles are
deprived of all the chlorine which enteredinto
their previous composition. There remains
now nothing but pure cellular lead. The pas-

~ Uilesarethentakenintoastove heatedtoa tem-
perature ranging between 250° and 300° centi- |
grade, (say 480° te 570° Fakrenheit.) Under-

& y 18 the hinge. Cells » »-

pastiles in concen-.
] - Although we effect
fusion in a closed vessel, it .is impossible to
air through the

vided with a hollow E! K4 wh 1d
to the projection with which the frame of an-

into two groups—the posifive pastiles

This redaction

tiles. .
work of antimonious lead, and. then 1t re-.
mains only to reduce them into cellularlead:

material not affected by-
emptying the |

-awge, and on. the other hand negative pls _
lead, the pastiles ir either

©of pure cellular . _
kind of plate being strongly connected with

~mixture by means of the east-iron ladle it is the’oxidizing influence of hot air their frans-

.3.

formation iito cellular litharge is ‘offectod.

“"Lhe next-stage consists in casting a frame of

antimonious lead round the pastile, - The cast-

ing of this frame is cffected both vound the
positive pastiles of cellular litharge and

round -the negative one of chloride of lead
not yet reduced by the same means and with

‘the same mold, as we are now going’ to de-

L

scribe.

_ de- 75
It consists, essentially, Figs. 10 to 17,

of two cast-iron frames A* A%, jointed together

. | . nt | by means of & hinge L . It can swing round
the formation of oxychlorides in a small de- |
- gree,

a segment Ct by means of trounions DY Each

hollow frame is all avoundand in ternally pro- 8o

timonious lead must be provided. It is, be-

- sides, lined with asbestus mill-boardof athick-"
uess suflicient to form a slightly-elastje ‘sur-

face. A platen I of cast-iron keeps this A3-

bestus will-board in position and permits of
any degree of

pressure being imparted. by
by means of the nuts j* f%. The pressure on
the two platens.is obtained by means of 'six

which correspond

85

9o

cam-levers G To cast a frame the mold is

tions 4" ¢, which enter holes J* J*in the platen
and serve to insure the exact.

“placed horizontally-and opened -at rigat an- -

gles. Atemplet % whichisan exaet countér-
‘part.of thespacesleftbetween and allaround
‘the pastiles,islaid onthelower platen, Figs. 15,
16, and 17. 1t is provided with four projec-

position. of the -

pastiles. - The pastiles are placed in theopen

parts of the templet, so that spaces of uniform
size are therefore left between ‘the pastiles.

"T'he templet is. removed by means of handles
_ Suiles.  The up- -
per platen is lowered and. the tightenin Zeam-

K without disturbing the pastiles.

levers are operated. The pastiles are thus

pressed between the pieces of asbestus mill-.

Foo

Tﬁs .

board and cannot beshifted. The mold being

then broughtintoavertical position,antimnoni-

molten metal fills up the spaces lefs betweon
tho pastiles and around the platens. ‘The pas-

| ous lead is run throhigh the opening T4, The -

I-_I o

tiles are therefore connected firmly by means

of a frame-work of lead. ) 2
brought back into its horizontal position, is
opened, the frame-work is withdrawn; and it

. _ | 18 sufficient to let the leaders M! M* drop to
Figs. 8-and 9, by means of zinc plates @ 3, | T

obtain the accumulator-plate.

‘The mold, being

115

Secondly, with respect to the negative ‘pas;-‘- .

‘I'hese are now provided with a frames

130

These platesbeing still in the stateof chloride

of lead, their reduction is effeeted in the /e

manner as in thecaseof the positive plateg— .

that-is, by means of an elect rolytic bath.in g

bath it & 135
~vat containing the plates .to be redacediand - -
- zino plates. B AT
- Finally, we have thus obtaied positive

plates consisting of pastiles of cellularlith- =

-

t@ﬁ .
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one auother by weans of a [an-wmk of an-
Hmonious lead,
both kinds of plates, so as to form them elec-
trically by the ordinary means.
5 llaving ncw particularly descmhed and as-

St m'tmuefl the nature of our satd mventmn, we

| :!mlm'e that what we claim ig—

. T'he proeess of forming material for sec-
-umlm'y -battery plates, eonmstmﬂ' in fusing or
10
'ﬂlewm and mlbfaequenﬂy running the mass
1o .;Lla,r% receive r‘and eﬂHOWlI’l”"thO imnpuri-
ties of -the mixture 1o fall to the bottom of

u,mm er, substs antially as specitied.

15 :

zIne to .‘mnd chloride of lead, fﬂrmuwthﬂ INAKS

- in suitable molds, and ¢ ﬁbwqwmi v washing
the formed plates in concentirated hydm-..

20
chlm-lc acid, substantially as specified,

. T'he process of forming positive plates:
'fmr %condgtr} batteries, LGH‘SI‘:UH“‘ 1n first fus- |

ing or melting chloride of lead .;md metallic
-zine, then fm'muwthe samain suitable molds,
‘then washing 1he formed plates in coneen-
trated h_}?dmchler ¢ acid, then reducing the
plates tolitharge, and then forming a n‘ﬁme-
work.of. {mtnnomou% lead arpund ‘m@ plft
substantially as speeiliod. |

4. The process of forming negative plf};tea
~ for secondary batieries, {'omhtnw in first fus-
ing or melting chloride of lead, then adding
metallic Zing Lhel'tt{} then fﬂrmmg the same
in suitable molds, ‘ithm washing the forméd

35

platesin COHCQHU“ wted hydrochlorie acid, then

forming a Irame-work of antimonious lead
- around the plates, and subsequently redue-

ing the plates to cellular lead, substantially
,40 us apemﬁnd

‘5. The Process of f{)z‘nmw plates for sec- |

"Phere remains omy to group |

| protecting stratum of ordinary lead, @

melting ehloride of lead, mldlnu' m@tallm Zinge

2. The process of forming -positive plﬁ,tes :
 for secondary batteries, consisting in fusing
or melting chiovide of lead, midmw metallic

| ondary batteriey, consisting in fusing ormelt-
ing chloride of lead &m‘i memilw 7ine, pmw |
ing the mass inte a receiver -lined with or

' inade of a refraciory material faced with a 4
and sub-

‘sequently-pouring the mixtureinto & suitable
‘mold and washine the material thus formed

in concentrated hgdmen?mm m,m? hﬁﬁ.ib%i,fm-
tially as specified. -- | 50

6. The process of f@rmmg ;la (es f’“m' SQP-
'end&w batteries, consisting in fusing o melt-
ing chloride of lend and mem]m zing, then
for ming 8aid mass into plﬂ,tﬁﬂ, and subse-
-queml,} coupling the plates in sets and In
short-circuit in a vat containing a soiuiion
of water and hydrochlorie geid, ﬂfub'-ntfs,nw‘all_};
as Spemheu, ~ |

In testimony thatl, ARTH'@R‘ MarRIE FRAN-
Q018 LAURENT CELY, claim the foregoing, in
gon,] unction -with Eh@ said TLLIUS AUGUSTUS
| Trvimis, I have hereunto set my hand this Lth
dayof March, 1890, -

ARTHUR ’*ﬁf ..... EE!.!

Witnesses fo .ih
Cély: S

ey
50
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ﬂ;m:qms TAUVRENT-OBLY.,
v osignatire of Laurent- 0
R, LAURENT,
In,gém'eu r, 77 Ruedes Pebils Champs, 7
H, SEMPTY - .
teg't, 24 FKue .u(ﬁ“ s le (frand, FPor i
in IeStlmﬁnJP that I ILLIUS ATGUETUS N
t 418, claim the foregoing, 1n conjunciion %ﬂ;iﬁ
i ﬂm gaid ARTHUR ) M A RIB 'R ANQOIS. mw‘*m'r
L OBLY, T have hwmmio sev iy hand this m‘t}!{t-
day m’. BMareh, 1850.

1S

E:l F Ei’?ﬁuﬁi *1;

W 110%%6‘1‘ tothe mwm.tuu,ot ?,.,- TN
FREDERICK GEORGE KDWARDY, |
(levk, Morley Avenue, 1 ood {f:’{"@}éji;{)fﬁ.&ﬁf
|  HEDWARD (TUS’P;ﬂ K~ mym mw (OBERT,
i)u’fﬁ:bmms 72 x’m?f??mm o Road, Soudl Tk
I’é?:]l(im -
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