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: l
o all whom it may concern: .

Be it known that I, JoHN J. MONTGOMERY,
of Fruitland, county of San Diego, and State
of California, have invented an Improvement
in Devuleanizing and IRestoring Vuleanized
Rubber; and Ihereby declare the foliowing to
be a full, clear, and exact description thereof.

- My invention relates to anew and nseful im-
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provementin devuleanizing and restoring vul-
canized rubber to a condition in which it can
bereworked; andmy invention consistsin cut-
ting up the rubber into fine particles, immers:
ing it in a suitable hydrocarbon oil obtained
from petroleum, and subjecting it in a tight
vessel with the oil to a temperature aliove 350°
TFahrenheit, until it is reduced to a doughy or
plastic mass,from which the oilsare extracted

" by heat, either alone or assisted by jets of
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steam passed through the mass, or carried
farther to-a complete solution,from which the
oil remaining may or may not be extracted by
the meansaforesaid, as I shall hersinaiter fully
describe.

- The object of my invention is to devalcan-
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ize the rubber and reduce it to a condition
(without injuring or destroying its properties)
in which it can readily be reworked for any
purpose or-may be vuleanized again.

The following is a particular description of
my process or improvement: The rubber is
finely cut and immersed in hydrocarbon oils
obtained from petroleum, and subjected to a
temperature above 350° Fahrenheit and rang-
ing upward to a temperature at which the dry
distillation of rubber begins, or at which its

properties are likely to be injurionsly atfect-.

ed, say, about 600° Fahrenheit, for a period
of time varying from one to twelve hours, ae-
cording to the amount of snlphur in Lthe rub-
ber, the size of the rubber particles, the tem-
perature maintained, and whether thg rebber
is to be reduced to a workable Elo'zlgixy Mass
or a complete solution. The oils nsed should

_be such as have not too high or too low a-boil-

ing-point. If one having too low a boiling-
point is used, it will pass off beforé the most
favorable point of devulcanization is reached,
which is between 400° and 500° Fahrenheit,

unlessrestrained by excessively strong vessels 5

but if one having too high a boiling-point is
usr 1, it will present serious diffienlties to its
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x\p]:limnlinn filed May 27, 1888 (No speeimens,)

! extraction after devuleanization is complete.
For example, the Jow-boiling oil benzine may
be used, but that wonld require the use of an
extremely.strong vessel to vefain i6 ol the re-
quired temperature, or; on the other hand, an
oil boiling as high as 600° Fahrenheit or even
higher may be used, in which case the ncces-
sity of having a strong containing-vessel is ob-
viated, but there will be more trouble in ex-
tracting the oil at the eompletion of the pro-
cess. The oils which have given the mostsag-
isfaction are those boiling fromn £60° to 430°
Fahrenheit, for they ean be retained at 500°
Fahrenheit by a vessel capable of withstand-
ing a pressure of sixty or seventy pounds, and
are casily disposed of at theend. Preparatory
to this processit is preferable to allow the rub-
ber to remain immersed in. the oil for about
twelve hours, during which time it will ab-
sorb sufficient oil to devulecanize is, but it is
advisable to add a small excess of il when the
rubber is put in the heating-vessel; but, if de-
sired,the rubberneed notbe previously soaked,
but placed directly in the vessel with enough
oil to immerse it, though the exact quantity is
not limited, However the process proceeds
better with an abundance of oil. - During the

portantstages. Inthe firstit becomes a doughy
workable mass, and is applicable in all cases
where solid rubber is used, but seecms insoln-
blein the ordinary solvents of rubber. Inthe
second stage the rubber-passesinto a complete
solution,and retains the property of being dis-
solved again after the devuleanizing-oils are
extracted. Thevesselusedshould beclosed and
capable of withstanding greater or less press-
ure, as indicated by the o0il used and the tem-

with stitring-paddles, and for safety a press-
ure-gage and escape-valve, and heated either
ina bath or continuously over aslow fire, with
occasional stirring of the rubber to prevent its
sticking and burning. When the process is
complete, whether it be in the first or second
stage, it will be necessary forall purposes with
the doughy or plastic mass and for most pur-
poses with the complete solution to extracs
the devulcanizing-oils. To do this the mass
is kept hot and stirred while the pressure is
removed, or while the heat and stirring are

process the rabber passes through two im-

perature maintained. It should be provided’
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continued the evaporation may be hastened
by passing steam through the rubber until the
desired consistency is attained, and in either
case, 1t so desired, the vapors arising may be
condensed for future use. The rubber thus
treated can be reworked and revulcanized.

- 7In submitting my improvement Tam aware

of patented processes of treating vuleanized

rubber with various oils, resins, and other sab-

stances nnder various conditions and certain

specified femperatures, including the mere
softening of ground rubber by heating it to

320° Fahrenheit in crude petrolenm, in which

process the heavy oils are not extracted from

the plastic mass,and thenecessary temperature
is not attained which seems necessary for de-

vuleanization or reduction to a complete solu-

tion. :

T am also awarcof the heating of caoutehoue
with various hydrocarbon oils to 250° or 300°

Centigrade, but it is not for the purpose of de-

valeanization,as vuleanized rubber is not used.

T am also aware of the {reeing of rubber from

solvenis by the action of hot air and steam;

but this process is essentially different, as it is.
accomplished by the action of air and steamon
the surfuce of rabber and not through the mass.

TPurthermore, as in the proeess I use the pas-

sage of air would be detrimental to the rub-
ber dt the higher temperature named, I use
steam alone. ‘

308,189

Having thus deseribed my invention, what I -
claim as new, and desire to secure by Letters
Patent, is— o

1. The improvement in devulcanizing and
restoring vulcanized rubber, consisting in heat-
ing in a’'closed vessel the finely-cut particles
of the rubber with hydrocarbon oils obtained
from petroleum to a temperature above 350°
Fabhrenheit until it is reduced to a doughy or
plastic masgs, and then in removing or driving
off said oils by means of heat alone or by heat.
assisted by jets of steam passed through the
mass, substantially as herein described. ‘

2. The improvement in devuleanizing and |
restoring vulcanized rubber, consisting in heat-
ing in a closed vessel the finely.cut particles
of the rubber with hydrocarbon oils obtained
from petroleum to a temperature above 350°
Trahrenheit until it is reduced to a complete . :
solution, from which the oils remaining in the
mass may or may not be extracted, as desired,
substantially as herein described. ‘
In witness whereof I have hereuntoset'my -
hand. ‘

~

JOHN J. MONTGOMERY.

Witnesses:
Cuas. H. DopGx,
J. H. Broonp.



