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To all whom it may concern:
Be it known that I, HILAIRE DE CHARDON-
NET, a citizen of the Republic of France, and

aresident of Besangon, (Doubs,) France, have

invented certain new and useful Improve-
ments in the Processes of Manufacturing Ar-

- tificial Silk, (which invention is the subject
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of Letters Patent in France, dated June 30,
1893, No. 231,230,) of which the following is
a specification. :

This invention relates to improvements in
the manufacture of artificial silk, for which
I have secured patents in the United States,
No. 394,559, dated December 18, 1888, No.
410,404, dated September 3, 1889, and No.
455,245, dated June 30, 1891. ,

My improved process comprises the follow-
ing described operations:

. L. Preparation of pyroxylin.—Any mate-
rial containing cellulose may be employed.
If wood pulp is used, it must be treated for
purifying it and separating foreign sub-
stances; but if cotton isused, it may be taken
directly from the gin or card without further
preparation. One kilogram of cellulose is

.soaked in a mixture of nine liters of nitrie

acid, of density 1.3, and fifteen liters of sul-
phurie acid of density 1.835, being kept at a
temperature of 28° to 30° centigrade. The
reaction is allowed to go on for from twelve
) The resulting mass
(pyroxylin and acid) is then subjected to the

- action of a filter press in order to squeeze out

as much as possible of the acid. To recon-
stitute the acid bath for subsequent nitra-
tions, eighty-five parts by volume of the bath
already used has added to it fifteen parts of
fresh acid consisting of three volumes of ni-
tric acid of density 1.48, and four volumes of
monohydrated sulphuric acid. This recon-
stituted bath acts the same as the first bath.
The pressed and drained pyroxylin is then
washed with an abundance of water for from
eight to twelve hours in the same manner
that paper pulp is washed. During the wash-
ing the pyroxylin is bleached with a little
chloride of lime,to which is added an excess
of mitric or hydrochloric acid.- When the
pyroxylin is freed from the acids it is air
dried until it contains not more than twenty
five or thirty per cent. of water. According

to my invention, however, I avoid any far-

ther drying in order to retain the pyroxylin
in this condition, wherein it constitutes a
hydrate which is much more soluble than
dried pyroxylin., Thishydrate cannot be pro-

duced by soaking dried pyroxylin in water. -

. To avoid any further drying of the pyroxy-
lin with the danger attending it, I prefer to
treat it centrifugally while still moist with
either alecohol or hydrated ether, and then
press it. If ether isused,thesame ether may
serve indefinitely.

II. Preparation of the collodion.—The py-
roxylin while quite moist is placed in large
pugs or turning barrels.
or thirty kilos of moist pyroxylin, I mix forty
liters of alcohol and sixty liters of ether. The
pyroxylin rapidly dissolves, producing liquid
collodion. - This collodion is then filtered un-
der pressure either of air or a hydraulie pis-
ton by passing it through two or three filters
containing layers of carded cotton, whereupon
it is ready for the spinning operations. In
order to increase the fluidity of the eollodion

or the solubility of the pyroxylin, a few hun-

dredth parts of the following substances
may be added:—Ethers, ethyl and methyl hy-
drochlorate, metallic chlorides (magnesinm,
alominiom, manganese, tin, &c.) acetic acid,
aldehyde, acetone, carbon bisulphide, hydro-
chlorie, nitric or sulphurie acids. - »

IIL. Spinning of the collodion.—This may
be done by the apparatus described in my
said patent of 1888.- All thieck collodions con-
taining more than fifteen to twenty per cent,
by weight of pyroxylin may be spun either by
discharging the threads into water as de-
scribed in my said patent, or by simply dis-
charging them into theair. In thelatter case
part of the guides may be left out, or the
threads may be made to rub along a sponge
or other moist body to coagulate them more
rapidly. Thus the same spinning machine
such as shown in my said patent may serve
without change to spin collodions prepared as
herein described either with or without water.
The spinning without water is possible be-
cause collodion containing the water of combi-
nation of the hydrated pyroxylin hereinbe-
fore described rapidly becomes firm in the air,
the threads do not become glued together, and
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the filaments remain more open and, supple
than when any other ploceSs is employed
1V. Denitration.~—Afterspinning and wind-
ing, the skeins of pyroxylin thread are sub-
jected to denitration in the following man-
ner:—To make the denitration bath, Imix to-
gethereight kilosof monosulphide of caleium,
fourkilosof commercial sulphate of ammonia,
and one hectoliter of water. The mixture is
agitated and left to react for an hour or two.
The solid precipitate is then separated by

filtration or otherwise, and the clear bath is

used for denitrating the skeins. This bath is
heated in a wooden tank to 28° or 30° centi-
grade by a steam coil, and the skeins are
plunrred into it and moved about in it for
about an hour, two kilos of silk being thus
treated for each hectolitér of bath, For util-
izing thespent bathitis first rendered slightly
acid by adding a little sulphuric acid. A
quantity of caleinm sulphide is then addéed
proportloned to the sulphate and nitrate of
ammonia existing in the bath. The precipi-
tate is sepmated as before; and the bath is
then ready for subsequent use.

I claim as my invention the following de-
fined novel features or improvéments, “siib-
stantially as hereinbefore specifiéd, ndmely:

1. The new substance hydrated pyroxylin
which differs from ordinary pyroxylin by con-
taining at least twenty-five per cent. of water,
and which has the property of greater solu-
b111ty

. Theimproved process consisting in treat:
1n0‘ cellulose with nitric and sulphuuc acids

to convert it into pyroxylin, washing the 1&f~

ter, and then treating it while still moist with
hyd1ated ether to preserve it as hydrated
pyroxylin.

3. The process consisting of treating cellu:-
lose with nitric and sulphurié¢ dcid$ to form
pyroxylin, washing it; and then while still
moist dissolving it to form collodion, whete-
by the collodion thus formed is mbre fluid diid
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more easily coagulable. by air than ordinary
collodion.

4. In the manufacture of artificial silk, the
improved process consisting in dissolving hy-
drated pyroxylin to form collodion, and spin-

. ning the collodion into threads by discharg-
' ing it through nozzles, whereby it instantly

solidifies in the air.

5. In the manufacture of artificial silk, the
improved process consisting in dissolving hy-
drated pyroxylin to form collodion, mixing

 therewith a substance, such as deseribed,

adapted to increase the fluidity of the collo-
dion, and then spmnmn' the fluid collodion
intothreadsbydischargingit through nozzles.

6. In the manufacturé of artificial silk; the
process of denittating the spun collodion, con-
sisting in immersing it in a denitrating bath
consisting of a mixtare of ealcium monosul-
phide and dn ammoniacal salt capable of de-
composing said monosulplide.
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7. In the manufacture of artificial silk; the -
process of denitrating the spun collodion con- -

sisting in preparing a bath by mixing mono-
sulphideof caleinm, sulphate of ammonia and
Water, separating the precipitate; 4nd im-
merging the skeins in the elear bath.

8. I‘n‘ the manufacéture of artificial silk, the
process consisting of preparing a denitrating
bath by mixing monosalphide of calcium;sul-
phate of amimonia and water and separating
thie precipitate, immersing the skeins to be
denitrated in this bath, and subsequently re-
generating the spent bath by adding sul-
phiiric deid, and then adding calcium mono-
sulphlde and sepdrdting the precipitate.

In witness whereof I have hereunto signed
niy ndme in the presetice of two subse‘ribing
witnesses.

HILAIRE DE CHARDONNET,

Witnesses:

THOS. N. BROWNE,
V ACHORE,
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