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'This invention relates to & composition of
matter and a method of manufacturing the
same. = - L : :

An object of this invention is to provide

5 a composition of matter and articles made
from the same which will be strong, durable
and rigid and will resist water and many
chemical reactions, and will be capable of
easy fabrication into useful articles.

10
‘ess by which an article may be formed of a
material capable of easy fabrication, such as

_paper pulp, but so ‘associated or combined
with a resistant substance, such as sulphur,

i5 that a hard, rigid, resistant article is ob-
tained, capable of being machined or ‘other-
wise manipulated.

The invention gccordingly comprises the

several steps and the relation and order of
20 one or more of such steps with respect to each
of the others, _
features, properties, and the relation of ele-
ments, which are exemplified in the follow-
ing detailed disclosure, and the scope of the
application of which will be indicated in the
claims. :

For a fuller understanding. of the nature
and objects of - this invention, reference
should be had to the following detailed de-
scription: : o

In accordance with this invention, it has
been. discovered that certain substances such
as sulphur are capable of imparting to sub-
<tances which would otherwise be of a porous
nature, a remarkable degree of hardness and
rigidity and impermeability, while at the
same time making them resistant and capable
of ready manipulation as by machining;
more specifically when 2 fibrous material,
such as cellulose, is combined, associated or
impregnated with sulphur, a desirable com-
position is obtained. The proportion of sul-
phur contained in the product may be from
85% to 80% in the case of fully impregnated
articles, and correspondingly less in the case
of partially impregnated or surface hardened
products, the greater part, if not all, of the
remainder being fibrous material. .

Tor the purpose of causing a thorough
mingling with the fibrous material there may
be added to the sulphur in the fluid state any

“one of a variety of substances which are
capable of forming with the sulphur a com-
position which will thoroughly wet the fibers.

Within the broader aspects of this inven-
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A ‘more specific object is to provide a proc-.

and the article possessing the
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tion, the composition may be formed by in-
corporating the fiber with the sulphur and
the introfier in any suitable manner, as for
example, dry paper fiber may be mixed with
sulphur and an’ introfier_and the resultant
mass may be molded under heat and pres-
sure. .

For many purposes, however, it is pre-
ferrved to first fabricate the article from the
fibre, as for example, from blown pulp or € -
paper board and subsequently to impregnate

it by immersion in the impregnating com-

ound. '

Melted sulphur does not ordinarily pessess
the property of wetting pulp or penetrating
into the fibers, and satisfactory results have
not been obtained by the use of solutions of
sulphur in the customary solvents.

‘Tn accordance with this invention, it has
been discovered that a certain class of sub-
stances possess the property when added to
melted sulphur of reducing the viscosity,
causing the solution readily to wet the pulp
and ~ increasing the pemetrating ' power.
These substances will be herein termed in-
trofiers. ' ' 4

Naphthalene and its derivatives form ex-
cellent introfiers and satisfactory results have
been obtained with other substances in which
the molecule contains a plurality of cyclic
nuclei, as for example, diphenyl, diphenyl
methane, benzyl ether, dibenzyl ketone,.
fluorene, carbazol, naphthalene, naphtholes,
naphthaylamines, tetrahydronaphthalenes,
monochloronaphthalenes, ~dichloronaphtha-
lenes, trichloronaphthalenes, tetrachloro-
naphthalenes, pentachloronaphthalenes and
quinoline. : L

Substances having more than two cyclic
nuclei, for example, anthracene, triphenyl
methane and triphenylphosphate, possess the
property of introfiers, although they are more
difficultly soluble in melted sulphur. Tri-
phenyl phosphate in particular is powerful
and while comparatively inexpensive, it pro-
duces excellent results. Co

Tn many cases the amount of introfier is
limited by its solubility in melted sulphur.
Naphthalene is quite soluble and can be used
in almost any amount desired. As a rule it 108
is not desirable to employ over 10% of this -
material. Some of the ‘ofher introfiers
which are less soluble such as anthracene.
and carbazol, are, however, more powerful

introfiers per unit weight of ‘material 110
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used,—very appreciable penetration being
obtamed with less than .one per cent.
The speed of penetration is reater with
. large amounts of very soluble introfiers
5 such-as naphthalene and diphenyl, than
with-small amounts of more ‘powerful in-
trofiers. The latter have the advantage
of being practically odorless and non-
- volatile. - L
By way of illustration, the following
smethod can be used for impregnating blown
pulp articles: First, sulphur may be melted
“in a kettle or otherwise at a temperature of
approximately 130° C. ‘Thereupon there
16 may be added, for example, 5% o naphtha-
lene, and the heat may be continued until a
homogeneous solution results. It is pref-
erable to effect this solution between the
temperatures of 120° and 130° C. R
20 ' The penetration is most satisfactory when

10

the article is free from' moisture and when -
it contains a minimum of entrained ajr. For:

some purposes, therefore, it may be desir-
able to perform a separate preliminary step

28 of preheating the article before immersing .

it in the sulphur bath. In some cases, how-
ever, it will be found that such a separate
step is not required since the temperature of

the impregnating bath itself is sufficient to’

30 accomplish the result. . Obviously,
- the speed of penetration will
- where the moisture is already removed. In
either case it will be found that the fibers of
the article will be thoroughly wetted with

55 the sulphur and in the course of a short time
a thorough impregnation will result, For

however,

small articles this result can be accomplished.

in fifteen minutes, or less. It varies some-
what with the character of the article, the
40 quantity of the introfier used in the bath,
and with the temperature of impregnation.
-The greatest speed of penetration apparent-
ly occurs in the temperature of greatest
ﬂ}171idit of melted sulphur
125° g., but for many purposes, it iz de-
sirable to effect the impregnafion at a
slightly higher temperature, as for example,
130° to 185° C. ° )
. The use of the slightly higher temperature
assists in bringing up the temperature of the
immersed article, and assists in producing
a clean impregnated article free from drip-
. pings or excess sulphur on the surface.
The explanation of this fact appears to be
5 as follows: As the article cools after.re-
moval from the bath, it passes through a
temperature of maximum penetration, caus-
ing any excess sulphur clinging to the sur-
~face to be absorbed into the interior of the
article. 5
If the impregnation be carried on at a
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lower temperature, it is desirable to raise -

the temperature to 130° or 135° just prior
to or after removal from the bath. In this
% manner the penetration occurs gt the tem-

be greater’

between 120° and:

- ters Patent, is:

1,644,711

perature most desirable for that ste}l)), while
the article upon removal is, or is rought
to, a temperature higher than that of maxi-
mum penetration. = -

Should it be desired to produce but partial
impregnation or surface hardening, this may
be accomplished by spraying with an im-
pregnating mateérial or by dipping the

70

- article in the impregnating ‘bath and _with-

drawing before appreciable penetration has
occurred. The article may then be heated in A
an oven at from 125° to 145° C., whereupon -
the adhering sulphur film will penetrate it;
By the processes herein outlined, articles -
may be caused to take up a large quantity of 80
sulphur, as for example a blown pulp article
may be brought to three to five times its
original weight by the ‘impregnation. ' Im-
mediately ‘after the removal of the pulp
articles from the bath, they may be cut, or
otherwise shaped like hard cheese, but there-
after they become hard, strong and rigid,
they can be easily machined and take 3, high
natural polish; and are non-conductors of
electricity. The natural color of the product
varies- from almost white through a buff
color to brown, depending on the quality of
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“the ingredien_ts and the temperature to which

they are subjected. This may be varied as
desired by the use of suitable coloring sub- 95

stances.

Since certain changes in carrying out the
above process, and certain modifications in
the composition which embody the invention
may be made without departing from -its
Scope, 1t is intended that all matter contained

100

'in the above description shall be interpreted

as lustrative and not in a limiting sense. :
. It is also to be understood that the follow-
Ing claims are intended to cover all of the 105
generic and specific features of the invention
herein described, and all statements of the
scope of the invention, which, as a matter
of language, might be said to fall therebe-
tween, . '
Having described my invention what I
claim as new and desire to~seoure,by Let-

© 110

] composition of matter comprising
chiefly sulphur and having a smaller quan-
tity -of cellulose therein and possessing the -
properties of hardness, strength, impermea-
bility and resistivity, being a non-conductor
of electricity and capable of being machined.

2. A composition of matter comprising
approximately from 209% to 35% cellulose,
the remainder being chiefly sulphur, and
possessing the properties of hardness,
strength, impermeability and resistivity, be-.
ing a non-conductor of electricity and ‘capa-
ble of being machined.

3. A composition of matter comprising
approximately from 209% to 35% cellulose
the remainder: being chiefly sulphur an
containing an introfier, the composition 150

120
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possessing  properties of hardness and
strength, impermeability and resistivity, be-
ing a non-conductor of electricity and capa-
Dle of being machined.

4. The process of jmpregnating which

comprises subjecting a porous article to the

action of molten sulphur at atmospheric
pressure and removing the article while at
a temperature slightly in excess
perature of maximum fluidity of the sul-
phur without altering the pressure whereby
the excess sulphur adhering to the surface
upon removal is absorbed into the fibres.
5. The process of treating a paper article
which comprises sitbjecting it to the action
of a composition of sulphur and an introfier
at a temperature higher than that of maxi-
mum fluidity of the composition. :

6. The process of treating paper which
consists in permeating the same with a com-
position of sulphur and naphthalene.

7. The process of treating paper which
consists in permeating the same With a com-
position of sulphur and an introfier.

of the tem- -

8

8. The process of treating a blown pulp
article which comprises immersing the same
in o bath of fluid sulphur and an introfier.

9. The process of treating a blown pulp
article which comprises immersing the same
‘0 a bath of fluid sulphur and an introfier
at a temperature above that of maximum
pene{ration. )

10. An article of manufacture comprising
a Dlown.pulp article impregnated with sul-
phur and an introfier.

11. The process of impregnating porous

_cellulose with sulphur, which comprises sub-

jecting the cellulose to the action of molten
sulphur in the presence of an introfier at
a temperatuie below the temperature of de-
terioration of the cellulose.

2. The process of treating a “cellulose
which comprises immersing the same in a
composition of sulphur and an introfier at a
temperature above that of maximum fluidity
of the sulphur.

In testimony whereof I affix my signature.

MARC DARRIN.
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