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ARTIFICIAL SILK.

SCIENCE and industry are ever combining to copy Nature, and
even dare to attempt improvements on her processes. The Champ
de Mars contains many illustrations of this ; but perhaps the bold-
est and most curious attempt of this kind is to be seen in the manu-
facture of artificial silk, described in a recent number of Engiueer-
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7ng.  Near the end of the Machinery Hall, that end by the Avenue
du Suffren, and quite close to the elevator which raises passengers
to the travelling bridges, there is an exhibit showing the manufac-
ture of silk without any aid from silkworms, and on a system which
appears to be entirely novel, and is certainly of wonderful sim-
plicity. The silk industry has seen great vicissitudes, and has had
to suffer many cruel troubles from disease both of the worms and
of the trees they feed upon; but up to the present we believe that
it has been spared the struggles of competition. If this new pro-
cess should prove to be what it promises, a new and dangerous
rival to the silk-trade will have to be reckoned with.

The composition of silk may be briefly described as follows: it
is a relatively strong, brilliant material, the produce of the digestive
juices of the worm acting on the leaves of the mulberry that con-
stitute its food. The cellulose of the leaf is triturated by the
worm, and transformed by its special organism into a peculiar
substance, transparent, and somewhat resembling horn. This is
called kerotine, and it fills two glands, from which it exudes in the
form of two threads, which unite as soon as they leave the body of
the worm. But this material no longer possesses the chemical
composition of cellulose: it is largely combined with a new ele-
ment characteristic of animal tissues, — nitrogen. The silk-fibre -
thus discharged forms a continuous thread, which often reaches
the great lengthof 350 metres, the diameter of the fibre;being only
eighteen thousandths of a millimetre. ,

It was reserved for the present generation of inventors to devise
a means of imitating by science the mechanical and chemical func-
tions of the silkworm. .

An old student of the Ecole Polytechnique, M. le Comte de
Chardonnet, set himself some time ago to try and solve the prob-
lem. He took as his material pure cellulose, — a material, as we
have seen, entirely different to that of which natural silk is com-
posed. Cellulose is, as is well known, the basis of vegetable tis-
sues, and particularly of wood. Thus all soft woods appeared to
be well adapted for the purpose: in fact, any material suitable for
the production of .a good quality of paper — white wood, cotton
waste,"etc. — appeared fitted for the production of artificial silk.
Paper pulp is, in fact, the starting-point of the industry. The first
operation to which the pulp is subjected is that of nitration, which
transforms it into pyroxile. This is done by steeping the pulp in a
perfectly defined mixture of sulphuric acid and nitric acid. After
thorough washing and drying, the nitrated cellulose is formed into
collodion by dissolving it in a mixture of 38 parts of ether and 42
parts of alcohol. The collodion thus made is drawn into fibre by
the mechanical means which will be described presently, but the
thread requires further and very important preparation. The fibre,
as it issues from the apparatus that imitates the glands of the silk-
worm, is one of the most inflammable of substances, and in that
state would be absolutely useless: an absolute process of denitra-
tion is therefore a necessity. Of this operation nothing can be
said, because it is kept a secret by the inventor. Its object is of
course to extract from the filament the greater part of the nitricacid
that it contains, and it would be curious to know if the nitrogen
that does remain after the process is in the same proportion as that
contained in natural silk.

However this may be, the thread after treatment ceases to be
inflammable to any marked extent; but it may, if desired, be ren-
dered still less liable to burn. After the denitration process, the
filament becomes gelatinous, and other substances can be incor-
porated with it. Thus, when in this state, it can be impregnated
with incombustible material, such as ammonia phosphate; and it
is at this stage that the filament can be dyed to any desired color.
This latter operation cannot precede the denitration process, as
all the color would be taken out during that operation.

The mode of manufacture is very simple, and in the exhibition
three apparatus are shown in operation to the public. The first of
these is only a model to illustrate the principle. The chief feature
consists of a glass tube reduced at the upper end to a capillary
passage. It is through this passage that the filament of collodion
is forced out under pressure. As it issues, the fibre is in a pasty
state, and would have no consistency if it did not consolidate im-
mediately. This solidification is secured by means of a second
glass tube, which surrounds the first one, and extends beyond it.
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Connected to it is a small pipe which supplies a current of water
that bathes the collodion filament, and sets it so that it can be
secured by pincers and drawn out without breaking. It is after-
wards led to a spool, on which it is wound. )

The second apparatus, which is more complete, contains a num-
ber of such glass tubes, and illustrates the method by which two
or more filaments can be drawn out and twisted so as to form one
thread. The third machine is arranged for practical work. The
dissolved collodion is contained in a copper receiver having a
capacity of about 15 litres. In this receiver it is subjected to a
pressure of from 8 to 10 atmospheres that forces the liquid through
a horizontal tube, to which are connected 72 capillary tubes, each
with their surrounding water-casings. . In this manner 72 filaments
of artificial sitk are produced simultaneously, and these can be spun
into threads of various thickness; three such filaments being
- twisted as a minimum, and ten as a maximum. To effect this,
there is placed parallel to the horizontal tube a rack carrying a
series of bronze blades that serve to guide the filaments. The
twisted threads are wound upon bobbins running on spindles
mounted parallel to the horizontal tube. A frame carrying as
many pincers as there are capillary tubes can be put in movement
by means of a cord, and, if any of the threads are broken, these
pincers take hold of the filament and join up the broken parts.
This apparatus is enclosed in an hermetically sealed glass case,
through which a current of air is continually forced by means of a
fan, This air is warmed to assist in drying the filaments; but it
becomes cool at the exit, and deposits the vapors of ether and
aleohol.  The circulating water, which is employed to harden the
filaments, is discharged into a receiver. It contains a large per-
centage of the volatile products, which can be recovered by distilla-
tion, and in this way only about 20 per cent of -the ether and 10
per cent of the alcohol are lost. One tube can produce from 3 to
5 pennyweight of filaments per hour, or a length of nearly 14 miles.
The apparatus works continuously, and with but little attention;
and, if by any chance one of the capillary openings becomes sealed,
it can be cleared by applying heat.

Under the conditions in which the machine is exhibited at work,
the artificial silk can be sold at from 13 francs to 20 francs the
kilogram, while real silk costs from 45 francs to 120 francs the
kilogram, The manufactured product resembles very closely the
natural one. Itis smooth and brilliant, and the filament has a
strength about two-thirds that of silk. Woven into a tissue, it ap-
pears stronger and less liable to cut, this property being due to the
fact that it is not charged with destructive materials, which appear
to be always used in dying silk, such as zinc or lead. Theseforeign
matters are probably introduced solely for the purpose of weight-
ing the silk ; but there is no object for similar adulteration of the
artificial product, because the metallic preparations employed cost
as much as the collodion thread. According to M. de Chardonnet,
the density of his product lies between that of raw and finished
silk. Its resistance to a tensile strain varies from 15 tons to 22
tons per square inch (copper breaks under a load of about 18 tons,
and iron under 23 tons). The elasticity is about the same as that
of natural silk, and the inventor claims that it has a superior brillian-
cy. M. de Chardonnet exhibits a number of stuffs woven wholly
with the artificial silk, as well as others mixed with natural silk
and other textile materials. The results are really very remark-
able. Among other objects, he shows a chasuble of artificial silk
which will bear very close examination.

Artificial silk is not yet manufactured on an industrial scale, but
it appears that this will very shortly be done; and, while it is
impossible to foretell with certainty what will be the commercial
results of this curious invention, it is impossible to resist the con-
clusion that it is highly practicable, and that it even contains the
elements of great future success. :




