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To all whom it may concern: o
Be it known thatI, CLEMENT PAYEN, a citi-
zen of the Republie of Ifrance, but now re-
siding at the city of Philadelphia, in the
¢ county of Philadelphia and State of Pennsyl-

vania, have invented certain new and useful

Improvements in the Process of Producing
Porous Crystallized Metal Plates, of which
the following is a specification.

My invention relates to the production ot
a porous crystallized metal plate or other
structure having its atomic aggregation pre-
served with geometrical regularity in col-
umns therein.
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I5
trate or nitrates of a metal or metals to fu-

sion, then pouring the mass into a mold and

allowing it to crystallize therein, and then

reducing the plate or structure to a metallic
20 state. | | |

In the accompanying drawings I have illus-
trated apparatus for casting a plate and of
reducing the same to a metallic state, in
which—

Figure 1is a perspective view of a two-

25 |
part mold in which a fused mass assumes a

crystallized form. Fig. 2 1s a perspective

view of a vase containing a fluid with a se-
ries of crystallized plates in contact with &

30 series of metal plates, and the said view illus-
trating the manner of reducing said plates
to a metallic state by chemical action; and
Fig. 3is a diagrammatic view showing the
mode of reducing the crystallized plates by

35 electrolytic action to a metallic state.

In order that my invention may be fully
understood, I will now proceed to describe
the manner of conducting the process for the
production of a porous crystallized metal

40 silver plate or other structure. -

A charge of nitrate of silver is melted or
fused in a suitable furnace and then dis-
charged into the two-part mold A, wherein
the mass in cooling assumes a crystallized

4% form. The selection of material forthe mold
A is of some importance, and the interior
surface thereof should be perfectly smooth.
Preference is given to brass or bronze forthe
formation of the mold. Molds made of mal-

so leable or cast iron are subject to disintegra-

My invention consists in subjecting a ni-

|

i

-of the mold.

tion in a short time. Those made of lead re-
quire the exercise of care, owing to their
tendency to melt when afused mass is poured
into them. The mold may be constructed of -
either equal or unequal thicknesses of metal, 55
as desired. | |

In pouring a fused mass into a mold having
the two parts of equal thicknesses of metal
such mass will commence to cool from each
side, and the individual erystals will meet or 6o
unite with each other at their summaits, sides,
or facets, forming columns with geometrical .
regularity—that is, the crystals assuming
such geometrical regularity in columns paz-
allel to each other, or substantially so, from 65
one side of the mold will meet or unite with
the crystals forming columns with similar
regularity from the opposite side of the mold
at the median lins of the crystallized plate
or structure. |

In pouring a fused mass into a mold hav-
ing the two parts of unequal thicknesses of
metal such mass will commence to cool from
each side, but the crystals will assume a fixed
position in the structure faster from the side 75
of the mold having the greater thickness of
metal than the crystals assuming a fixed po-
sition in thé structure from the opposite side
of the mold of aless thickness of metal—that
is, the crystals from one side of the mold will 8o
meet or unite with each other, forming col-
umns with those meeting or uniting with
each other and forming columns from the op-
posite side of the mold; but these columns of
crystals thus formed will unite with each 8s
other from both sidesof the mold beyond the
median line of the plate or other structure.

The two-part metal mold A, Fig. 1, hinged
together at «, is provided with matrices o’
and a® for the reception of the fused mass in- go
troduced through the conical-shaped trough
a®, formed with or secured to one of the parts
At suitable distances apart in
the surface of the mold are formed vent-holes
a*, and the two parts of the mold are elamped g5
together by means of pawls or latches o
formed with one of the parts and engaging
with a strip ¢ formed with the opposite part
of the mold. | |

When the mass has assumed a solid erys= 100
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tallized form in the two-part mold A and the
plate or other structure hascooled off therein,
it may then be removed for reduection to a
metallic state by either chemical or electro-
lytic action, or both, in the following manner:
In a vase (3, containing a solution of a salt or
a chloride and water—such as dilute sal-am-
moniac—in the proportion of five to ten per
cent., more or less, a series of crystallized
plates 5 is arranged alternately in contact
with a series of metallic zine or other plates
6 of equal dimensions. It is well to exercise
some care 1n the selection of the solution to
immerse the plates in, and preference is given
to a salt for the solution belonging to the
same family or class as the salt or nitrate
composing the crystallized plates. A series

of the crystallized plates 5, arranged in con-

tact with a series of metallic zine or other
plates: 6, of equal dimensions, having been
immersed in a vase in a solution of sal-am-
moniac and water for from twelve to fifteen
hours, (more or less,) the effect produced by
the chemical action taking place will be to

,e[i-m._i;naté' whatever gases the crystallized

plates contain, thereby leaving them in a
porous metallic state. The plates treated in
the manner desceribed may then be removed
from the vase and washed and then dried by

a gentle heat, whereby they will be brought -

to a chemically-pure state of perfection, with
substantial strength for various purposes.
Another mode of reducing the crystallized

plates to a metallic state by electrolytic ac-
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- saxd bar and the vase G’.

tion may be carried out in the following man-
ner: A series of crystallized nitrate plates 5
is. mounted in a vase G’, containing sulphuric
acid and water in the proportion of ten per
cent., (more or less.) The crystallized nitrate
plates 5 are alternated with charcoal, lead, or
other plates 6, of equal dimensions, provided
with lugs. Care should be taken in the
mounting of the two systems of plates 5 and
6-1n the vase G’ to see that each is properly
insulated from each other and also from the
vase, and, moreover, that the plates are firmly
held therein, in order that all wabbling may
be avoided, whereby bulging, bending, or
warping of the plates in their reduction to a
metallic state will be prevented. The two
Systems ot plates 5 and 6, each properly in-
sulated from the other, having been mounted
in the vase G’, containing a solution, a bar
of- metal, lead, or other material ¢ is fitted
snugly up against one of the edges of each
nitrate plate 5 and held in position by means
of an insulating-strip 7, Introduced between
A wire T is then

415,683

connected with each of the bars ¢, in contaect
with the system of crystallized nitrate plates
9, and another wire 2 is connected with the
lugs ¢ of the system of charcoal,lead, or other
metal plates 6, and the two wires connected,
respectively, with the positive and negative

-electrodes n and s of a dynamo W, the posi-

tive electrode connected by means of wire 2
with the system of charcoal, lead, or other
metal plates 6, while the negative electrode
is connected by means of the wire I with the
System of crystallized-nitrate plates 5, and in
the electrolytic action which takes place the
nitrate is decomposed into its two gases—ni-
trogen and oxygen—and these two gases es-

~cape into the open air, thereby leaving the

crystallized plates in a porous metallic state.
T'he crystallized metal plates, treated as de-
seribed, may then be removed from the vase
G’, washed, and then dried by a gentle heat,
whereby they will be brought to a ¢h emically-
pure state, with substantial strength for use
as filters and other purposes.

While I have described the use of nitrate
of silver for the production of a metallic plate
or other structure, still I do not wish to be
understood as limiting myself to the use of
such nitrate, as, among others, nitrate of CoPp-
per may be availed of for the production of a
porous crystallized plate, having the charac-
teristic features hereinbefore fully deseribed.

Having thus described the nature and ob-

| J@Cts Of my invgnti(}l’]j what I Clailn aS 118w,

and desire to secure by Letters Patent, is—
L. The method of producing a porous Crys-

tallized metal plate or other structure, which
consists in subjecting one or more nitrates of.

a metal or metals to fusion, then pouring the

mass into a mold and allowing it to crystal-

lize therein, and then reducing the structure
to a metallic state, substantially as and for

the purposes set forth.

2. The method of producing a porous CryS-
tallized metal plate or other structure, which
consists in subjecting one or more nitrates of
a metal or metals to fusion, then pouring the
mass 1nto a mold and allowing it to cool and
crystallize therein, and then reducing. elec-
trolytically the structure to a metallic state,

substantially asand for the purposes set forth.
In witness whereof I have hereunto set my

signature in the presence of two subscribing
witnesses. -
CLEMENT PAYEN.
Withesses: | |

GEO. W, REED,
I'rRANK C. LEWIN.
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