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To all whom it may concern :

Be it known that I, CARL DANIEL EXMAN,
of the city of London, in the United Kingdom
of Great Britain and Ireland, have invented
certain Improvements in the Method of Treat-
ing Fibrous Vegetable Substances in order to
Obtain Fiber Suitable for Paper-Making and
for Textile and other Purposes; and I do here-
by declare that the following specification is a
full, clear, and exact description thereof,

In the Letters Patent heretofore granted to
me, dated February 7,1882, No. 253,357, I have
described a method of treating wood in order

" to obtain fiber suitable for paper-making. My
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present invention is predicated upon the pro-
cess described in said Letters Patent, and is
subordinate thereto; anditconsistsin the adap-

tation of the same to the treatment of vegeta- -

ble substances other than wood, so as to re-
duce them to a state useful in the manufac-
ture of paper, or to obtain fiber or filaments
suitable to be spun into yarn for the manufac-
ture of textile fabries or felted goods.
Inasmuch as the treatment required to be
given to different plants varies considerably
according to their respective peculiarities and
the amount of resistance which is encountered
indissolving the inernsting matter which binds
the fibers together, and varies also with the

uses to which the fiber when obtained is to be

applied, it will be convenient to describe the

" process which I employ, first, in its application
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to the production of material suitable for pa-
per-making, and, secondly, to the obtaining for
the manufacture of textiles the ultimate fibers
from plants, or the compound fibers making
filaments from the same plants, composed of a

- number of the ultimate fibers cemented to-
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gether by the incrusting matter which the
plants contain.

Asdescribedin thesaid Letters Patent dated
February 7, 1882, the process hereinafter de-
scribed may be conducted by the aid of a boiler
capable of being tightly closed and surrounded

45 by a jacket, within which, and around the out-

side of the boiler.proper, steam can be admit-
ted by means of pipes connecting .a steam-
generator with the space formed by such sar-
rounding jacket, —_—

The boiler or digester should De lined with
lead or a suitable material capable of resist-
ing the corrosive action of chemical agents,
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and it should also be provided with an escape-

valve, to enable from time to time injurious
gases or resultants formed from the chemicals
to be discharged.

It will generally be found convenient to use
a vertical cylindrical boiler of, say, four feet
inside diameter and twelve feet between the

-twoends, and to facilitate the filling and empty-

ing of the same it should be mounted on trun-
nions, so as to be readily turned on its bear-
ings. : :

For paper-making, if the incrusting matter
in the vegetable plants selected to be reduced
to pulp is to be completely dissolved, the treat-
ment is similar to that which is described in
my said patent for the treatment of wood;
but it is not necessary in general to crush or
mechanically disintegrate the plants, though it
would beadvisable tocut them into short pieces.
The pressure, too, at which the boiling is to be
couducted and the length of time for which it
is to be continned differ from that required
when wood is to be dealt with. Neither are
so strong chemicalsessential, and in proportion
as the pressure required is below that neces-
sary for reducing wood to pulp the total dura-
tiondof the whole boiling process will be short-
ened.

I will now, by way of illustration, describe
the process for treating straw and esparto in
‘order to obtain fiber for paper-making,.
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After the raw waterial has been suitably .

cleansed it is put into the boiler or digester,and.

completely covered with or submerged in alig-
uid solution containing sulphurous acid and

magnesia or other alkaline substitute for the.

magnesia—as soda-—possessing substantially
the equivalent chemical properties both with
respect to its reaction upon the sulplfurousacid
and its effect upon the fiber of the plant. The
solution used may contain only about 0.45 per
cent, magnesia or equivalent alkali and about
0.85 per cent. of sulphurous acid, although a
stronger solution will generally be preferable.
The boiler having been closed tight, steam is
let into the jacket until the pressure within
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the digester or boiler proper hasreached, say,
fifty pounds to the square inch, when it should
be continued at this pressure for about three
hours. - In case any sulphurous acid has been
set free from the magnesia it will become con-
verted under the continued influence of heat
and pressure into sulphuric acid, and therefore
it should be blown off through the escape-
valve of the Dboiler; otherwise it will blacken
or discolor thie material under treatment, Be-
low a pressure of fifty pounds, however, there
is little liability of the existence of free sul-
phurous acid. Afterthe boiling has been com-
pleted the steam is blown.off and the contents
of the boiler are turned out. The fiber result-
ing from the process is then to be washed and
treated in the usual or in any other suitable
way.

The strength of the solution of sulphurous
acid anud magnesiaorequivalent alkaline agent,
the degree of pressure in: the boiler, and the
duration of the boiling operation are to be va-
ried according to the necessities of the particu-
lar case, for the reason that plants which are
compact in structure or resinous in character
require more vigorous treatment than those
which are soft or free from resinous matter.

I have discovered that there is a special
value in the employment of a solution com-
posed of sulphurous acid and magnesia in ob-
taining from plants fibers or filaments to be
used in the manufacture of textiles, from the
fact that the action of the magnesia is specific-
ally to render the fiber soft and pliable, and
quite the opposite of the effect of the lime
hitherto used, which leaves the fiber harsh and
difficult to be spun or worked by machinery.
In applying my process for this purpose the
raw material employed must be such as yields
fibers of sufficient length—as, for exanple, flax
or hemp—and the process can be so adapted
to the end sought that there can be obtained
either the ultimate fibers or filaments com-
posed of many ultimate fibers cemented to-
gether, If fibers are to be obtained which are
wholly freed from incrusting matter, the solu-
tion of sulphurous acid and magnesia, or alka-
line substitute having like properties as mag-
nesia, should be of greater strength, and the
boiling operation be conducted for a greater
length of time and under a greater pressure
than will be proper in case filaments are to be
obtained composed of a number of fibers. If
only long filaments are desired, it will be well
to use a more basic solution by adding magne-
sia in a finely-divided state, or a more basic
compound of sulphurous acid and magnesia.
Otherwise stated, although the general process
is in all cases the same and the plants are to
be boiled under pressurein a close boiler while
submerged in a solution of the character de-
scribed, the action of which is to dissolve the
incrusting matter which binds together the
component fibers, and also to render soft and
pliable the body of the fibers themselves, the
treatment should have regard to the structure

of the plant, to the nature of the gummy in-
crustation, and to the produnct that is desired
to be obtained, and the strength of the solu-
tion, the duration of the Loiling operation, and
the degree of pressure to which Dby heat the
solution is raised shonld be adapted to the re-
quirements of the case. In treating flax, for
example, either fine; white, soft, silky, but
short fibers can be obtained, or eoarser, darker,
stiffer, but longer fibers or filaments, with the
different gradations lying between the ex-
tremes, all depending on the treatment being
varied and adapted in the manner referred to.
If the solution used contains 1.4 per cent. of
magnesia and 4.2 per cent. of sulphurous acid,
and the boiling is carried on with about fifteen
pounds pressure for about two hours and a
half, coarser filaments of a darker color are ob-
tained; but if the boiling is carried on with
thirty pounds pressure for about three hours
the filaments obtained are finer, more flexible,
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of improved appearance, and rather lighter

in color. - A good result can even be obtained
by using a solution containing only 0.25 per
cent. of magnesia and 0.8 per cent. of sulphur-
ous acid and boiling about three hours with
forty pounds pressure. IEven sulphite of mag-
nesia (the single salt) may be used; but since
that salt is little soluble in water a salt is pre-
ferred containing so much sulphurous acid
that: it dissolves easily in the’ requisite or a
less quantity of water. . When this neufral
salt is used it is strewn on the flax as it is
placed in the boiler, so that it may be pretty
evenly spread, and then the boiler is after-
ward filled up with water to the same height
as when a solation is used. Two per cent.
of single sulphite of magnesia and boiling for
three hours with fifty pounds pressure will

_yield fiber of a fair quality.

TFor obtaining filaments that are soft, silky,
lustrous, and of pale color, the boiling is or
may be carried on with seventy pounds press-
ure for about three hours with a solution con-
taining 1.6 per cent. of magnesia and 3.8 per
cent, of sulphurous acid, and (mixed with the
flax) about one per cent. of weight of the wa-
ter of caustic magnesia finely divided.

‘When only a small proportion of the in-
crusting matter is required to be dissolved
very small quantities of the chemicals may
be used. Even 0.3 per cent. of the water’s
weight of neutral sulphite of magnesia has a
perceptible effect; but asa ruleit is preferred
to have no less than one per cent. of this salt.
A solution of 0.035 per cent. of magnesia
and 0.1 per cent. of sulpburous acid can be
used; but a stronger solution is preferred.
Even as small a pressure as three pounds
will have some effect; but it is advisable to
work with no less pressure than ten pounds,

The foregoing example for the treatment
of flax will serve as a guide for the treatment
of other plants containing fibers suitable for
textile purposes, especially hemp,

I do not claim in this patent the invention
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. set forth and claimed in the said Letters Pat- | substances under pressure in a solution con-
N ent heretofore granted to me, dated February | taining sulphurousaecid and magnesia or other 1o
’ 7, 1882, No. 253,357; but alkaline equivalent having the properties of
‘What I do claim herein is— _ | nagnesia, as set forth. .
5 - The method, substantially as hereinbefore ‘ CARL DANIEL EKMAN.
T described, of treating fibrous vegetable plants Witnesses: :
for wholly or partially resolving their fibrous W. H. THURSTON,
constituents, which consists in boiling such I. KN1GHT.




