(No Model,). 4 Sheets—Sheet 1. -

. C. PAYEN.
PROCESS OF PRODUCING POROUS CRYSTALLIZED METAL PLATES,
No. 440,276 | Patented Nov. 11, 1890.

&

/j .
. ,r‘ ; )
7 1
- 4 ‘
. __«-""' ]
” f 1~ Y
ol "
TR N A
! f ! -
I ‘-ﬁ—_—h_ . I
N s N P | . ‘
[ \ I I
oh \ :
| { y
' . N ; %,
. y . . i | “ r v '.
.._‘.‘. N h L] A -
_ 3 A ‘ \ I ol -
, - . Y , ‘\ - ‘. / . a
NSRS LR S
- . 1. ‘i li-1 . ir o

-

N

RO\

WITNESSES:  INVENTOR:

..._frl- :rl.
Y e . p
3] B ot il XL @ﬂw
- ..I k .,n' e [Ty 1:“ _"l' - 'l]'ll
T " ‘
o - ke i'..l s
kT o ’
T ¥ L - .
i O ‘: __.-'-5_ ___"‘."".‘f'i"'-.':"'-..:_:.-;E“"“’- TR P




(No Model.) 4 Sheets—Sheet 2.

TRSRCATES W DRI T

' 0. PAYEN. '
PROCESS OF PRODUCING POROUS CRYSTALLIZED METAL PLATES.

No. 440,276. Patented Nov. 11, 1890,

27%'92.. 27':'94,3.

\\\W////’ 1 K

e ek — — —— — —— — — —  — - H.—H_#—“—--,H
—— g e [T TR TN e e s e e S S E—— P P T b Ty
'.-'I-l- e —— — p— — R AV PTG A PR Y e e omeeh R B e e B gy, Ty,
- }

7

WITNESSES: N . . INVENTOR:
. . Ay faticdonyose

THE NORRIS PETERS CO., FHOTO~LITHG., WASHINQTON

o o N . CT) :
Vi ﬂ .Ill n || I! . . ’
1 . . . [] - ‘m -
- : . . - - -
H




(No Model.)

C. PAYEN.

4 Sheets—Sheet 3.

PROCESS OF PRODUCING POROUS CRYSTALLIZED METAL PLATES,
Patented Nov. 11, 1890.

No. 440,2786.

Fr=I 111
1HE b

e L B

-
=
= W ————— i e — e

T

7'_5!.«_7 £.
| o
o 5
\f\ '
. . :
C j - )
C .
¢ )
C
Q . D

A
i
l’ E. . ,.Jii
Wil 4
_ A AN A i
HIE r- l’ 1!
& |l i 2002
ufl ‘}. '.ff1
qﬁ, |'
7
WITNE55E5

Heoseczucee. ﬁm

u . ” H . ,
Bl |
- !:
[ L . .
- i

4
a.
/57’ )
C
)
)

THE KCRRIS PETERS €7,

H -
... »
3 [
.

PHOTO-LITHO., WASHINGTON, D. C.

o
' INVENTOR:




(No Model,) . o | ' o 4 Sheets—Sheet 4. o

' C. PAYEN. B
PROCESS OF PRODUCING POROUS CRYSTALLIZED METAL PLATES.

"No. 440,276. Patented Nov. 11, 1890.

¥
L L 1 P
AWWEAR ;‘

[ ]
Aty
Y .:.:- t.lr'l.l-_‘t'

Yy

AR AR LAY * ¥ . y
— o KA PR R .

"
SRR :
E I N Y I KAL) . LY LA -y .
OO IO OOULO vl ey A A Y Y AN I PN Y
Iy LA » .ty rE ) a A AR A LY YL .
OO IO PAEEL s . L X . ) e it A A
""..'il-illlll-f'l'llp.‘ ’ * ’ OLOKE Y BEd
Y l‘t‘l.I'l'lli*iil'tll.thii X i A . L
. ' ’ l”il- e XL Y ll" WA LI " " SOOCAARARRARALALS v
tedilhare,y * e " " A OO TN L L LR '
AR Y L a4 - Peann e ety g A LR LUOCY
ELOON A ) " iy DL .t'-,:'.-‘n.u*-‘i-.-':.:,:.i't.-.-'.:. -i-lt'-‘-‘-
WAOD0C l‘l'r‘q'l'.'.,‘l‘ rER
}lrllillhu”““--

3 F TS

- B
b —_—

¥ Aagapdbdbaddry LN

'.I“l'i"“-‘ ‘,‘*..“".'.‘.‘.'...i:"..i--
WAL AN L POUEOCOILCEOUTAAALIC
OO OO T

ll-l-lllli YRR ‘_“I‘-I'Iq

¥
;-p AL 'l'.i‘i-‘
LR

[ ]
draeuprbr b PEL s n g
"""‘.ii*'i‘i"‘il‘lli ') T L
LA R Ay Ay l‘“ll.‘f‘.“‘.‘!’* l.li-l-.i'i‘t‘i-:i‘ re AL

- & r B Y] LEX Y o LXK
. Py " ey ¥ * ’ Ty AR AAARALLLE LT F L AL LY N0 OO0 1
| L) A YY) e b8ty ARSI LY ”",“‘""' l-l-li‘lii-vll-‘ll'|-|-.|"..'I"-".‘._'."-"“'lil*illii.l'i:litiil‘: !

apeb ikl L L X ¥

P l-f""..‘r-“.'-“'lﬁjii-‘i ""“Ill‘ LN |
AL AR RO |.t-|.'|.'.'|','."' RO L0
,'lrl-.. hed pd ¥ Ii..l‘lﬂll-.."“""-- ‘i*l 1

Ly
Jeraaupys 4 X LA AL

LRI LA » PR
OO0ODO0OL . L e s et e e e,

. [N [y *
k .

R LR A  YYSY IR +* J 4 L AR Y LR LN | X

Y O AL A LY XY YY" LR o ’ * . . A A A A L I L YO L AL A AR I Y

IR AR AN R XS . a ] il + A Y TN Y LA L Wy A X I

Ao -‘;'.‘.' X RAARILOOOL AN . AN t‘t*:"."i."i.i.t.-‘t‘.'1'..:‘. AR AU OO0

[ av . .

UL L LU * WJULI AU B R Y TS L LA L) YR - g [

LA .“:‘r"‘l-‘i.i‘]-‘i OO l-l PAAARAN ¢ ) L A Y .l‘." 'l-. '1: e L r’l't.i.ll-i'-'t‘l- l'.i". LR RN dapk L [ ’
* » ' e . . Faky [} ) Py e AL LI Hnuau‘“,. Hh_.‘”‘_

oy

Y OO000000 A X .
AL LA RA NS AANYYCT X e a YL o R O O »

. ..‘..'.'-'.i"“"- g ‘.‘ » F ) . [ ™ I--‘."'...-.' '-"‘.‘.."“iI.'l*.il‘i.l.‘l‘*.“-‘."“.l.“‘

OO b skhpatanlin NEE Bk a g T Py [ .
.‘]‘r.i-'l'i‘l"!.#‘l.-l-i't‘i‘i.i A :*,' * y A Y .t e AR LA AR R0 OO AL A

y LAY
X t.‘r'p..r'l.l‘ln.|‘-'|‘1.¢‘.‘T‘. Fabas l'l. l't*l'l'iil-"‘ ool ‘l.l- ‘l-.-l-‘ . .
a .i*i.l‘iil’f‘.i"'"-*-. ALY ';.i‘t-"‘i‘i. Y "“-'*"1:1-1 1 |'". ',;'." ’ ""1"'.!'1.1.1-““
L) TR * LI XL T LR LI X L]
D A R NN AL ey
apndaedet e ru ban hdba -“"'“'i-r‘-"””“""” l'.h
A U A R A A R T A AAA AL LS O
L r ALY LA L R L
AR ASA AR AR AR A Ay A K G
L A A A A O O IO LA R AR AR b P
LAY , AR AR OSSO ARK

»
Y .
v R A O X L A A A A
X - ! LR A LA LA LI E L Ay I A
A ey & AL R AR AL e ',',';'-'-'-'fr ACOCING ﬂ'..',,‘;','.'t‘i' Y *l"l‘l-'-‘t‘i‘-lli““' vhe AL AN { AR
"'Il-'t‘i.! o , '.‘-"* ’ 'l‘ AAARRL . y '..'.p‘ *l-.l'"*"'-"';'l‘t*l‘iil’iil-r.l-l'i':"' "..‘l-.r'ltl"i'l*t*i‘fl"‘l‘. : f ‘i-.l'i.i‘liiiiiiil.:l‘i*l.l. |‘ ‘: '."1"‘-114"1'-.4' '.' "' “"' : ‘}‘;‘ &
- * » P S Y I X *uy * YL
Y T AY LY LR LA ARR S LAY Ay 1L LAy e e R I ) YW Yuyga P
A PO YL WACUIUOCUL A A VDUU A A A A Y Y YA AR O UL L AR A Y A OO AR L RA LA
Al MO . AN OO O A A A A O I X A A L A
adnw t ,-l"“ BEX YL ¢ T AR ...'.l-lnl-lll1‘.'."...*‘-_"l*i‘u‘ilip“,'l."iqji

L L L Pl .
* sehd i tbed O YidaenphpAREr
Ry i e e e N e _
AL ERERNY 'l“l'l XN L ..'_' » }'. R -i" l-'.‘-lii j‘.l-‘-I.I‘l'l-.'.i"l.l.l-‘ln‘l‘i PP, '-I.r.‘.“ll:..... |'¢‘.’l'i . . .
L] LI L] L - b+,
I IR WAL & Flate AT A R N Y I s R e A L L X
: ";'*r'l'-l.ln.:l'l‘i'|'t‘-l.r'-*|*l‘l‘t'i.* apnet '-ln‘i'l'l O LA AANLEAR L e oy SR
NI A I ey i‘-‘r'r"‘.",‘.“,'.. i'l',l.".‘.i"*l.!‘i:'l"' ‘F‘i"*. i‘""l*".""“.l'i'lii'.!‘l.I'i‘lhl- YTy
ad ¥ IR E RN X 'ER; - "hhd by
XA AR AR X
A A A A A A A A A O
".l‘ill-l-l'iillil-l-liirtlili#liii.illll‘
ElAg g dd hadeBr b i gy
-.-li'i.ll-li"l"iii;‘.|p.ptili+itillli . .
L) "|'-lj|.|i.|--l'llli LR L ]

RN

L LA AT A Y "
O A A AR A AU OOUOUUUUNOOULAUUL UL UL
‘”,",'.'.'.'nnuuun'-np'-'nu-lnl” WUDUCLASALLELLL A
. LAY AR U OUUN I OOV UL UL L AR
. A e L Y R Y Y R AN R E R L KX AN LR .
. . ? .llllI'--itli-l|".l||lI.I‘I‘-I'i‘lhl‘lijI-i.ll-‘-ll..,.‘_
L LY .
'l""l".p-'l""illiilitlli"I!'ll-ili-I-|.pi-l|‘-i-l
LI ",*ll'l"."".l"'."“llil“‘lli"ll".‘" Fhopad
""l".'.-ll."“““il‘l‘liiiil‘i‘l’ilf'."..‘."'
A A A U L L U A Y Y Y Y I A R L
R 1rl"i.‘.l'l‘l'i'i‘l-.t*l'l"l‘l. AR ACCK Ry
DDLU A O Y U 0 ) AR LR
! AT IO A A ALICUN LI

AOOUOUCC RS AL oy
i,',..'.i.'. *.:;:-:i'l'til‘i‘ A AR ‘-.i'l-'1'|'|'1.".‘:':‘:‘:l'i‘-' A
ral B RT AARA LI " n
Y YELLAA A |
""‘.' '1' AR 't'l'r'i'q'i i‘t‘-'-' - -'1 ¥ |'." L i‘. L i‘ )
A PO A A X OO0
!".' X l.l'f"‘ ;:‘..‘r'l-'..-. AR .“i..-':... x
- *. Fl *l i‘t.l_-‘1‘.:.1;:'&:';‘ A ..‘.:‘“‘.' ."‘.‘ '
L A A IO UL AAL L X Y A
AN AR U OOANA
LA L R AR A Y YRR
LA -rli_!. ‘l-. '-‘i” ARAKAARCI AR
AR A AL e AR |
] LN
- ‘,“"'l"'l'1 “"“'}'1: .l.i- 'i'f.*'l' l-“. 1.. X
-,*,i"l. » ‘i,*;:p'lﬁ.-.l L l.l.lli‘l-“ 'y |
b'll-l‘llli'l- A ARARA '
LL
] -‘.-‘..'-*l ¥ [ ] .-" "‘*“- 'i'.. F | /
. ;““‘-lﬁ"lll"ll'!l‘ "3
'Itil‘l‘f"‘*‘- e /
pPRAPY l'l i-!"l'l*l" A .1.
FEN 1 A
LR 'YLEE RS
't‘r‘!"t YR
ponpinnnfhe 4
FIEYARER S AR
Y Y I L L RY R
sha b BRI '.' f
RINRARNL
-~ | X I ] e /
b JL | -
l Ry -
XY
(] |

- WITNESSES: |

i THE WORR!5S FETERS £O., PHOTO-LITHO., WASHINGTON, D. C,




10

' 4

n

20

30

40

45

50

UNITED STATES

PAaTENT OFFICE,

T T e e L R —— e . i b e e

CLEMENT PAYEN, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR TO THE
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PROCESS OF PRODUCING POROUS CRYSTALLIZED METAL PLATES.

SPECIFICATION forming part of Letters Patent No. 440,276, dated November 11 , 1890,
Application filed June 20, 1888, Rerial No, 277,676, (No model)

1o all whom it QY COnCer:
Be it known that I, CLEMENT PAYEN, a citi-

‘zen of the Republicof France, but now resid-

ing at the city of Philadelphia, in the county

of Philadelphia and State of Pennsylvania,
have invented certain new and useful Im-

provements in the Process of Producing Por-
ous Crystallized Metal Plates, of which the fol-
lowing is a specification.

The principal object of my present inven-
tion is to provide a porous crystallized metal
plate or element for a secondary or storage
battery. |

My invention consists in fusing with an
Inorganic metallic salt orsalts an organic sal
or salts of an acid or basic nature, then cast-
ing the mass in a suitable appliance and al-
lowing the same to cool, and then reducing to
a metallic state.

The nature and characteristic features of
my invention will be more fully understood

from the following description, taken in con-
nection with the accompanying drawings, for

conducting the method of producing the
same, and in which—

Figure 1 is a vertical central section of a
furnace, showing the crucible pivotally sup-
ported therein. Fig. 2 is a top or plan view
of a mold. Fig. 3 is an end view thereof.
Fig. 4 is a perspective view of the mold, show-
ing its interior formation. Fig.51is a view in

perspective of a bivalved mold for casting a

frame with a conductor or terminal to the

plate. Figs. 6 and 7 are respectively dia-

grammatic views of a double electrolysis,
being one of the methods in which the erys-
tallized plates may be reduced to a metallic
state; and Figs. 8 and 9 are views in perspec-
tive of a crystallized metal plate with and
without a frame and showing the manner in
which the crystals exist therein.

Referring to the drawings, A is a furnace
constructed of brick or other suitable mate-
rial, and B is a grate supported in the lower
part thereof.

C 18 the draft-flue, and D an arch in the
upper part of the furnace, supported by a
ring d,which is held in position by columns 7.

E is a crucible open at the top, and around
which is formed a layer of amianthus, asbes-

. - - . n
- wr ! :nlll-u || |' o " -
' q .

| tus, or other material forming a capsule e, and -
between this capsule e and the metal pot E’
1s interposed a layer of sand ¢’. The metal-
lic pot B’ is operated from the outside by a
lever /', whereby the crucible may be readily 55
tilted to permit of the discharge of its con-
: tents for further treatment. - -

~H'1s an ineclined hopper provided with a
removable stopper /. |

Iis a door to allow of the discharge of the 6o

fused mass into a mold for causing the same

in cooling to assume a crystallized form. 3

IT'he method of producing a porous crystal-

Lized plate of my invention may be carried
out in the following manner: To a charge 6 5
composed of a salt of lead containing an or-
ganic acid as an acetate is added an oxalate

or binoxalate of lead in the proportion of two

(2) to ten (10) per cent., by weight, more or
less, and the mixture or mass brought to a e
state of fusion in the crucible E of the fur-
nace without ebullition or bubbling thereof.
1'he mass is then poured intoa mold, wherein

1t becomes cool or perfectly cold, and the cast
structure is then reduced to a metallic state - 5
by electrolytic or chemical action, or both, for
use as a plate or element of an electric bat-
tery. Again, to a cbarge composed of a salt

or chloride of lead containing an organic
acld—as basic acetate of lead or bibasic ace- So
tate of another metal—may be added from
two to five per cent. (more or less) of oxalate
‘of lead or other metal before or during the
fusion of the combined mass, and the same
then castin a suitable mold and subsequently 8s
reduced in any preferred manner to a metal-
lic state. Again, to a charge composed of
chloride of lead or zinc and acetate of lead or
zinc may beadded five to ten per cent. (more or
less) of oxalate of lead, and the compound or 9o

| mixture then fused, cast, and reduced to g me-

tallicstate. Again,toachargecomposedoflead

- and acetate of lead may be added in similar.
proportions, as hereinbefore mentioned, an
oxalate of lead and acetate of zine or binoxa- 95

| late or lead, of toa charge composed of a salt of

lead as a base, may be added two or more
of said materialsin variable proportions, and

l the mass, after being fused and cast, reduced

electrolytically or chemiecally, or by both 100
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means, to a metallic state to form a plate or |

other structure suitable to form an element
of an electric battery.

Any of the charges above mentioned after
having become sufficiently fluid in the cruci-
ble E may be discharged therefrom into a
two-part mold M, suitably clamped together
through the mouth m thereof, and after the
mass charged therein has set or become cold
the cast structure is removed therefrom by
unclamping the parts m’ and m? of the mold
by means of the leverm?* mounted on the rod
m?, which is provided with catches m’, engag-
ing with strips m’. The cast plate or other
structure is then mounted in abivalved mold
N, in order that a supporting-frame with a
terminal may be cast around thesame, or the
supporting-frame may be dispensed with, i1
preferred, and a platinum, aluminum, or other
wire inserted directly into the plate to form
a terminal or conductor therefor. The crys-
tallized plates having been subjected to the
foregoing treatment may then be reduced to
a metallic state by electrolytic or chemical
action, or both, in the following manner:

A series of erystallized plates is placed in

a vase G, containing water and sulphuric acid

in the proportion of ten per cent., more or
less.” These crystallized plates 2, immersed
in the solution in the vase G, are alternated
with plates of equal dimensions composed ot
lead, charcoal, or other material 3, each hav-
ing a terminal x, all the crystallized plates
2 being connected through their terminals y
with a wire 4, while the lead, charcoal, or
other plates 3 are connected through their
terminals « with a wire 5. 'T'he two systems
of plates are insulated from each other by
‘means of insulating-rods » and from the vase
G by means of the insulators 7', mounted on
the horizontal rods 7 in the bottom of the
vase G, as shown in Fig. 5, the system of
crystallized plates being connected with the
negative electrode s of the dynamo 5, while
the system of lead, charcoal, or other plates
are connected with the positive electrode n of
the dynamo S, and the electrolytic action
thus permitted to take place. The crystal-
lized plates thus treated are then removed
and immersed in another vase G/, contalaing
water and sulphuric acid in about the same
proportions. In this second vase G’ the crys-
tallized plates are again alternated with others
of lead, charcoal, or other material, as in the
previous instance, and the two systems of
plates insulated, respectively, from each other
and the vase G’ are again connected by two
separate wires 6 and 7 with the positive and
negative electrodes n and s of the dynamo S’
as in the first instance mentioned, with this

exception, that the negative electrode s 13 |

=

connected with the system of lead, charcoal,
or other plates through the terminals «, while
the positive electrode n is connected with the
system of crystallized plates through the ter-
minals v, as shown in Fig. 6, and by the sec-
ond electrolytic action which takes place the
plates are reduced to a porous crystallized
metallic state or condition.

Still another method for the reducing of
the plates to a metallic state by chemical ac-
tion may be availed of and carried out in the
following manner: In a vase containing a So-
lution of a salt or chloride and water, prefer-
ably dilute sal-ammoniac, in the proportion
of five (5) to ten (10) per cent., more or less,
a series of the crystallized plates are ar-
ranged alternately in contact with metallie
zine or other plates of equal dimensions. A
series of crystallized plates arranged in con-
tact with zine plates of equal dimension are

immersed in a solution composed of sal-am-
moniac and water in a vase for from twelve

to fifteen hours, more or less, which causes

by the chemical action taking place the gas |

held in the crystallized plates to be elimi-
nated and salts contained in the crystallized
plates to combine with the solution of the
vase, thereby leaving said plates in a porous
metallic condition. The porous crystallized
metal plates treated in either of the above
ways may then be removed from the vase,
washed and dried by a gentle heat, whereby
they will be brought to a chemically pure,
porous crystallized metallic state—such as
illustrated in Figs. 8 or 9—for use as the plates
orelements of asecondaryor storage battery.

Having thus described the nature and ob-
jects of my invention, what I claim as new,
and desire to secure by Letters Patent, is—

1. The method of producing a porous crys-
tallized plate or element for an electric bat-
tery, which consists in fusing an inorganic
metallic salt or salts with an organic salt or
salts, as deseribed, then casting the mass and
reducing to a metallic state. |

2. The method of producing a porous crys-
tallized plate or element for an electric bat-
tery, which consists in fusing an inorganic
metallic salt or salts with an organie salt or

‘salts, as described, then casting the mass in

a mold and allowing the same to become ¢ool,
and then reducing electrolytically to a me-

“tallic state.

In witness whereof I have hereunto set my
signature in the presence of two subseribing
witnesses.

CLEMENT PAYEN.

- Witnesses:
FraNk. C. LEWIN,
THOMAS M. SMITH.
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