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To all whom it may concern.:

Be it known that I, AUGUSTUS O. BOURN, a
citizen of the United States, residing at Bris-
tol, in the county of Bristol and State of
Rhode Island, have invented a certain new
and useful Process of Vuleanizing Rubber, of
which the following is a specification.

My invention relates to the vuleanizing of
articles from compounds of rubber or allied
gums; and it consists in subjecting the arti-
cles to an atmosphere of a gas which has an
atfinity for sulfur as it exists either separately
or in any of its compounds, together with
means whereby a surrounding atmosphere of
the said character may be secured in a closed
chamber at any desired pressure without the
use of any pressure appliances.

In carrying out my invention I make use

of any suitable substance which in the form

of a gas or vapor will combine with sulfur or
sulfur compounds to form ecombinations not
Injurious to rubber, and I may employ any
suitable apparatus.

‘As shown in the accompanying drawing,
there is illustrated one form of apparatus
which has proved to be ef
consisting of a casing A, provided with a re-
movable cap or cover C, with a pressure-gage
¢ and thermometer fand with an inlet-open-
Ing z, to which is secured a detachable plug
c, the latter being shown also in the form of
a cock, which may be opened to permit the
escape ot gas, while the removal of the plug
permits the volatilizable material to be in-
serted after the cap is secured in place, if so
desired. One means of heating the casing
consists in surrounding it with a jacket B,
forming a space into which steam may be in-
iroduced through a pipe J, provided with a
cock, a drip-pipeK, also provided with a cock,
serving to withdraw any condensed moisture.

The articles to be vulcanized are placed
within the casing A, together with the sub-
stance which is to be volatilized to form an
As be-
fore stated, this substance may be passed
through the openingafforded by removing the
plug d, or it may be placed in the casing be-
fore the cap Cisapplied. Thesaid substance

(whatever it may be) is of such character that
it will be volatilized under the action of heat
and will thus create a pressure within the

‘ective, the same
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chamber, and the amountof the substance in-
troduced issuch that the proper pressure will
be so secured, while the vaporized material
will combine with any sulfur compounds lib-
erated from the articles to neutralize the dele-
terious action of the same. While different
substances may beemployed, asbromid of am-
monium, iodid of ammonium, &ec., I have
foundeffectiveresults to ensue from the use of
carbonate of ammoninm, which when volatil-
1zed exerts a peculiar beneficial effect upon the
compound by increasing the tensile strength
of theproduact. Byintrodueing thecarbonate
of ammonium in the form of a salt into the
chamber before heating the same the pres-
sure resulting from the volatilization of the
ammonium is secured without the use of
pumps, the degree of pressure being regu-
lated by the quantity of material thus intro-
duced, and this will be varied (as also will
be the time and temperature) according to
the character of the materials or composi-
tions operated upon. When the articles are
not of unusual thickness and are placed in a
chamber five inches in diameter and twenty-
four inches in length, one-half an ounce of
carbonate of ammonium will secure a pres-
sure sufficient with a temperature of approxi-
mately 270" or 300° Fahrenheit to thoroughly
vuleanize the articles in about three-quarters
of an hour.

While I prefer the means above deseribed
of securing an atmosphere under pressure and
heat for vuleanizing the articles, it is not ab-
solutely necessary in carrying out that por-
tion of my invention which consists in sub-
mitting the articles to an atmosphere that
will act upon the sulfur to secure the pres-
sure in this way, and I therefore may pro-
vide the apparatus with a pipe ¢, through
which the desired gas may be introduced un-
der pressure secured by other means.

The above-described process, consisting in
subjecting an article to an atmosphere which
has an affinity for sulfur in any of its forms,
may be a process under which the articles
are treated throughout, or they may be sub-
jected to such a process for a limited time
and thereafter be subjected to the action of
hot air under pressure or steam, as in other
vuleanizing processes, to complete the oper-
ations.
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It has been found that ammoniacal gasnot |

only has no injurious action on rubber or
allied gums, but, in fact, it is actively benetfi-
cial, as it tends, in addition to the resulfs be-
fore specified, to neutralize any injurious
oases or substances that may be formed dur-
ing the process of vulcanization, so that it
therefore has an active effect in the process
of vuleanization, and as it is forced by the
pressure into the outer portions of the arti-

~cles operated npon this active neutralization
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of any injurious substances which might be
formed within the body of the rubber im-
parts to the said articles for a depth corre-
sponding to the extent to which they are pene-
trated a superior quality, which otherwise
would not be secured.

Without limiting myself to the use of any
special apparatus or to the precise steps set
forth, I claim—

1. The within-described process of valean-
izing articles made of rubber compounds, con-
sisting in subjecting the articles to heat and
pressure in an atmosphere ot a gas having an
affinity for sulfur compounds, that will neu-
tralize those compounds injurious to rubber,
substantially as set forth. ~

2. The within-deseribed process of vulean-
izing rubber articles, consisting in subjecting
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the articles to heat and pressure in an atmos-
phere of volatilized ammonium salt, substan-
tially as set forth.

3. The within-described 1mpmvement in
vuleanizing articles of rubber under heat and
pressure, OOHSIStlnfr in heating the articles,
together with a vola,tlhzable substanee hav-
ing an affinity for sulfur compounds, Iin a
closed chamber, substantially as set forth.

4. The within-described improvement in
vuleanizing articles of rubber underheat and
pressure, eonswtmw in heating the articles,
together with a volatlle ammonium salt, in a
elosed chamber, substantially as set fmth

5. The within - described improvement in
vuleanizing articles of rubber under heat and
pressure, eonswtmﬂ* in heating the articles in
a closed chamber, towebhm with a volatiliz-
able substance havmﬂ' an affinity for sulfar
compounds, in proper quantity to produce
when volatilized the desired pressure in said
chamber, substantially as set forth.

In testimony whereof I have signed my
name to this specification in the presence ot
two subscribing witnesses.

AUGUSTUS O. BOURN.

Witnesses:
H. H. BEDELL,
M. 1. LAKE,
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