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" DrvisioN B.

To all whom i may concern: .

Be it known that I, AUSTIN G. DAY, of the
State, connty, and uty of New York, have in-
vented a process of making a compound which
I term ¢ Artificial Caontchoue,” and which is
adapted to be used for some purposes wholly,
and for other purposes partly, as a.substitute
for natural india-rubber; aud I hereby declare
that the following is a full, clear, and exact
description of my said process

-The great and increasing cost of crude rub- |
ber renders it of much importance to obtain
some substance which is suitable to either
wholly or partly take the place of it in the
arts; and the: object of my 1uveut;10u is to pro-
vule a composition- for this purpose which can
be produced readily and at a reasonable price.

It has long been known that certain oils
can be vulcamzul but the vulcanization of
an oil is not by itself of any great vajJue. To
make it of practical use, it ‘must be combined
with sonie resinouns snbstance—such as liquid
coal-tar, asphaltum, ‘bitumen, raw turpentine,
&e.—in order that the mixture may have body
and character. For several years my efforts
have been directed to rendering compounds of
this nature serviceable as a substitute for in-
dia-rubber, and I have at last been able to
successfully vulcanize vegetable and mineral
oils in combination witi resinous substances.
I thereby, from materials which are abundant
and cheap, obtain -a composition which - pos-
sesses to a certain extent an elasticity and
flexibility, as well as other qualities, which
adapt it to be nsed more or less in place of
rubber.

This invention, therefore, conSIsts in a pro-’

cess of making a. new compound or product
by combining vegetable and-minera] oils with
gum resins or other resinous bodies and sul-
phur at a temperatore sufficient to produce
vulmmzatlon of the mass.

The oil or oils and the resinous body or |

bodies should be first wmixed together under
‘heat, and theu the sulphur should be added
and the tewperature increased until the vol-
canization is effected.

In several respects, chemically spealimg,
the vegetable and mineral oils and the resiu-
ous bodies which I employ are like each other,

and have charactemstlcs in common; but for
the purpose of  this invention 1 treat the. oils
a8 one class of ingredients and the resmous
bodieés as another class.

As examples of vegetable and mineral oﬂs
which may be used in my process, there may
_be mentioned cotton-seed oil, linseed-oil, hemp
and rape seed oils, peanut- 011 oa.stor-ml &e.,
and suitable examples of resinous bodles are
coal-tar, asphaltum, bitumen, turpentine, ros-
in, copal, &c. Either of these nembers of these
respective classes of articles, as well as most, .
if not all, the other members of themm known
to Lheunsts, will, when combined with each
other and with sulphur and, vulcanized; em-
body to a greater or less degtee the process
which I have invented.

The practical method of preparing any of
them respectively to be mixed together, and
the treatment under which they can be made
‘to combine and become vulcanized, so as to
produce the desired result is, a.lso, substan-
tially the same in all cases, although the nat-
ural condition of some of the articles is dif-
ferent from that of others, and the tempera-
ture at which some of them will enter into
the combination will not answer for others. -
Thus, some of the materials, such as petrole-
am, spulta of turpentine, coal-tar, &c., are
naturally in a liquid state. Others, such as
rosin, paraffine, &e., can ‘be made liquid at. a
slight elevation of tempexature Others again,
such as asphaltam, bitumen, eopal, &c., re-
require a high heat to bring them into ahqmd
condition. Agdm, the temperature to which
the combined oils and resinous bodies must be
raised to unite with the sulphur will be very dif-
ferentin different cases. Thus,linseed-oil readi-
1y combines with sulphur at the moderate heat
of 288° Fahrenheit, while castor-oil will re-
quire a heat of 3200 Fa.lqeuhelt. The lengths
of heating time requisite to produce vulcani- -
zation will also vary under . different circum-
stances; but, as a general rule, it will be |
found, as in the case of natural india-rubber
compounds, that the lower the temperature
employed the greater the¢ time which will be
required to effect a cgmplete vulcanization,
and the higher the temperature the less the
time. In short, each material or combination
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“of materials will require a more or less defl-

nite and a difierent heat—higher or lower, ac-

cording to its or their character—and a longer

or shorter time of heating, according to the
varying circumstances or purposes of the
" treatment. '
- These general remarks are all which can be
conveniently stated in a specification upon
these points, but if they are kept in mind, and
if attention be paid to the description of the
- manipulation employed in the following ex-
_ample of combinations with which I have sac-
cessfully carried out my process, the practical
chemist will bave no difficulty in producing a
substantially-similar result with any members
of the respective classes of ingredients men-
tioned, whether such members are or are not
specially named herein. : ‘
~An illustrative example which will embody
my invention, may be one pound cotton-seed
oil, one pound coal-tar, and one pound sal-
phur. These ingredients I mix together by
-stirring, and heat them up to a temperature of
about 260° Fahrenheit, and when théy are well
.mixed, I increase the temperature until vul-
canization takes place. -
A compound thus formed will require about
an hoar, and at the end of that time will be-
come thick and pasty, and on being removed

' from the vessel and cooled, will be soft and

elastic, : . ’

To make a good medium product, I may
sometimes take two parts by measare or
weight of linseed-oil, two parts cotton-seed oil,
two parts petroleum, two parts raw turpentine,
and two partssulphur; or I may use two parts
linseed-oil, one part cotton-seed oil, two parts
heavy petroleum, two parts light coal-tar, one-
balf part raw turpentine, one part spirits of

.turpentine, one-sixth part caoutchouc or gutta-
percha, and two parts silphur. Each of these
examples_will require about an hour,

_Other examples may be two parts linseed-
oil, one part . castor-oil, one part petroleum,
two parts liquid coal-tar,'two parts raw tur-
pelitine, snd two parts sulphur; or two parts
linseed-oil, one part cotton- oil, one part
peanut-oil, one part petrolenm, three partslight
coal-tar, one - half part raw turpentine, one

part spirits of turpentine, and four parts sul--

phur. - . .

These compounds will require from thivty
to thirty-five minutes each. o

I prefer tofirst heat and mix togethertheoils
by themselves in a suitable vessel, raising them
for this purpose to the required temperature,

which will generally be about 3002 Fahrenheit:

.The mixture may then becooled down to-about

2400 to 2500, Fahrenheit, at which_tempera- |

ture I add the turpentine, coal-tar, or other
-resinous body or bodies, and if, as they unite
with the vils, any carbon separates to'the bot-
tom, I prefer to pour off the liquid portion of
~ the mixture before the sulpkur is added. Fi-
nally, when the mixture has become homoge-

neons, I putin the sulphur and carry the heat
up ta 3009, or’ thereabout, or higher, if nec-
essary, until valeanization .takes place. . The
product may then be cooled for use. -
In these examples the proportions stated are

in ounces; but other weights or measures of

parts may be adopted. - It must, however, be
borne in mind that the times of heating will be
longer if the quautities given: in the examples’
are increased. o T -
It will, in most cases, be found preferable,
when the oils or resinous bodies are not al-
ready in a liqunid state, to bring them to that
condition, and to do this in separate vessels,
80 a8 to better insure homogeneity in the pro-
duct before commencing to mix them to make

my compound. .

I also usually obiain better results when. I
employ together more than one member of
each of the above-mentioned respective classes
of elementsinstead of only one member alone—
that is to say, two or more oils instead of one,
and two or more resinous bodies instead of
one—and, if a light oil be used, I prefer that
it shonld be counterbalanced by a heavy resin-

.| ous body, such as heavy coal-tar, asphakum,

or bitumen; of, if a heavy oil be used, lighter
resinous bodies should be combined with it.

The consistency of the prodact may be va-
ried when desired by varying the proportions
of the coal-tar, when that is employed, or of
the oils, and alse by varying the time and in-
tensity of the heat. o

The new compound produced by this pro-
cess is both cheap and easily made, and it not
only possesses to a useful extent the impor-
taut properties of elasticity and fexibility pe-
culiar. to natural caoutchoue, but -also other
properties of value, as it is more impervious
to water, and resists cold, heat, and sunlight,
as well as. decomposing agents, better than
natural rubber. Hence, for many articles, es-
pecially thowe which require a large weight of
raw material, my new compdand may be sub-
stituted for natural caoutchouc and will effect
a large saving in their cost.

Having thus- -made known my inveation,
what I claim; and desire to secure by Letters
Patent, is— ) '

- 1. The herein-described precess of forming

a new product adapted to be used as a.sub-
stitute for india-rubber, the same cousisting

in mixing and treating by means of heat, veg-

etable, or mineral oils, gam resins, or other
resinous bodies, and sulphur, substantially as -
set forth. - _ o

2, The herein-described process of combin-

ijg vegetable or mineral oils, gnm resins, or

other resinous bodies, and sulphur, with india- -

rubber or gutta-percha, substantially in the

manner and for the purpose described. .
' o AUSTIN G. DAY.
Witnesses: :

T.J. KEANE; . ‘

A, J. DELACY.



