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To all whom it ma 1/ COnCermn: |
Be it known that I, Hexry James Cooke, a

sub]eet of the King 01L (rreat Britain, resldme‘ |
-1n the city of New York, borou oh ot Broek- |

5 lyn, and ¢ounty of Kmﬁ‘s in the btate of New
York have mVented new snd useful Improve-

‘the following is a specification.

This invention relates more psrtleularlv to

10 theoxidation of the fiber of the so-called ‘‘sul-
-~ ftur dyes” in orderto develop some property
of color, fastness, or the like which 1s not
possessed to the same extent, if at all, by the
_ unomdlzed colors. The dyestuff known Qs

I5
of these sulfur dyes:
others of them amenable to the herema,fter-
déscribed oxidation is also included in the 1n-
vention.

20 Heretofore sulfur dyes have been 0X1dlzed

on the fiber by the action of such oxidants as
~ the b1ehr0mstes and peroxids, and it has also |

been proposed to subject the dyed 1ber to a
mixture of atmospheric air and steam in the

25 presence of allkali at a temperature above the

boiling-point of water in order to 0x1d14e the
sulfur dye thereon..

In accordance with the present invention
the sulfur dye is oxidized in the presence of
30 the fiber by means of ozone produced by the
~action on air of finely-divided essential oil or

‘mixture of oils, such as turpentine, oil of

pine, o1l of eeda,r which oils are sble as 1S

~ known, to convert the oxygen ot the fur Into
35 ozone. |
~ Most adva,nta@eously the dyed fiber is
charged with such oil and at the same time
xposed to air with or without a continuance

of the exposure to air after the charging op-

40 eration is complete; but the dyed ﬁber may
be charged with the finel —d1V1ded o1l without
any (or with only meonsﬂersble) exposure
simultaneously of said fiber to air, and gen-
erally the 0X1dst1011 of sulfur dyesin the man-

45 ner set forth above 1S within the seope of the
invention.

i

The invention s,lso includes the parts, im-

provements, or eombma,twns heremafter set
ierth

‘pyrogen: blue” may be taken as an example |
but the treatment of

claim is taken.

The new proeess has the adv&ntscre over the
prior state of the art with respect to rapidity,
certainty, U.IllfOI‘InltY, convenience, and econ-
omy of working (or in one or more of these

respects) or in reference to the particular
| character of the e
- mentsin Odelsz‘Dves on the Fiber, of Wthh |

Tect in color, tint, shade,
fastness, tendering the fiber, or the like.

To give an example it has advantage over
the process of subjecting the dyed fiber to air
and steam at above 212"" Fahrenheit in the
presence of an alkaliin that the new process is

‘more rapid, certaln, and uniform and does
not require a temperature above 212° Fahren-
It can, indeed, be performed at ordi-

heit.
nary stmospherle tempersture although itis
considered an advsntsfre and special i IMprove-
ment to warm the air.

The use of the process as the sole oxidizing
operation or in connection with other known

or suitable 0X1det10n 1S 1neluded In the inven-
tion.
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The effect of the finely-divided essential oil

1n the new process 1s due to the formation of

ozone on and in intimate contact with the pre-
Vlously-dyed fiber, and as I believe mvself to

be the first to sub;jeet sulfur dves on the fiber
to the action of ozone, both in a general way

| snd by treating the same with an ozone-devel-

75

oOplng substsnee, I intend to cover such gen-

eral processes in appropriate clausesof my
30

claim. Moreover, there are dyes other than

sulfur dyes Whmh have been or can be oxi-
dized on the fiber with beneficial effect and to

which, as I believe, the process set forth above
can be a,pplled for that purpose, and the ex-
pression *" herein-specified dyes” in my claim,
while primarily and especially intended to ap-
ply to sulfur dyes, is intended secondarily and

by extension to apply also to oxidizable dyes

in general ‘to which said process may be ap-

_ pheable

The following is a deserlptlon of whatis con-

sidered the best mode of carrying the inven-
tion into effect, it being understood that it is

ogiven by way of 'example and that modifica-
tions can be made within the limits of the in-
vention so long as the substance of one or

‘more of the hereinafter-written clauses of
‘The fiber previously dyed
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“the sulfur dye on the hber.
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with sulfur dye—say in the ordinary way with
pyrogen blue—is placed in a chamber in such
manner that air or vapor can come into con-
tact with all parts of said fiber. For this pur-
pose it 1s not necessary to rinse the fiber after
dyeing. In a smaller communicating com-
partment 1s placed absorbent material, as raw
cotton or mineral wool, charged with the es-
sential oil or mixture selected—say ordinary
turpentine of commerce.as this has been found
the most economical to use. The large cham-
ber 1s maintained at a temperature of about
140° Fahrenheit, more or less. A current of
air or of live or exhaust steam is passed by
any sultable means over or through the ab-
sorbent material, so as to volatilize the essen-
tial o1l and take up the vapors thus produced
and carry them with it to the above-mentioned
large chamber containing the dyed fiber.
Here the vapors condense and deposit essen-
tial oil in finely-divided form upon the dyed
fiber, and the air present in the chamber is at
the same time acted upon catalytically by said
finely-divided oil, converting i1ts oxygen 1n
part into ozone, which causes the oxidation ot

The current ot
air or steam is discontinued when the fiber

‘has received a sufficient charge of oil-—say

about one pound, more or 1ess, to each one

hundred pounds of fiber——and the fiber is then

allowed to remain in the atmosphere of the
chamber (at about 140 Fahrenheit, more or
less) until the desired oxidation has been ef-

fected.

When air 1s used as the medium to form and
carry over the vapors of the essential oil, it
can advantageously be preliminarily warmed

and moistened—as,for example, by lettinginto
1t a jet of tree steam. Useful results can,

however, be obtained with ordinery atmos-
pheric air. -

It is not necessary to warm the air in the
chamber, although this i1s advantageous, and

~the temperature can be carried above 140°

0O
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Fabrenheit, 1t preferred. Precise figures are
olven only by way of example and uggestion
in order to better enable others to practice
the invention and not as restrlctmﬁ' the 1n-
vention thereto.

Useful results can be obtained by spraying
the essential oil with an atomizer onto the
dyed fiber, whichisthen exposed toartificially-
moistened or unmoistened air—say at 140°
Fahrenheit, more or less, or at other appro-
priate temperature. Oxygen could be used,
or a mixture richer in oxygen than common
alr, and neither of these is intended to be ex-
cluded by the use of the term ‘‘air” in the
hereinafter-written claims.

I claim as my invention or discovery—

1. Theprocess of oxidizing the herein-speci-
fied dyes, by exposing the same on the fiber to
air in the presence of the specified finely-di-
vided essential oil, thus producmﬁ* ozone, sub-
etentla,lly as descrlbed
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9. Theprocess of oxidizing the herein-speci-
fied dyes, by exposing the fiberdyed therewith

~and charged with the specified finely-divided

essential o1l to air, substantially as deseribed.
- 3. Theproecessof oxidizine the hercin-speei-
fied dyes, by exposing the fiber dyed therewith
and charged with the specified finely-divided
essential o1l to warm air, substantially as de-
sceribed. ~

4. The processof oxidizing the hercin-speci-
fied dyes, by exposing the fiber dyed therewith
and charged with the specified finely-divided
essential oil to warm air in the presence of
moisture, substantially as described.

5. The process of oxidizing sulfur dyes, by

exposing the same on the fiber to the action of

ozone, substantially as deseribed.

6. The process of oxidizing sulfur dyes, by
exposing the same on the fiber to the action of
ozonized air, substantially as described.

7. Theprocessot oxidizing the herein-speci-
fied dyes, by exposing the same on the fiber to
theaction of airinthe presence of an ozone-de-

veloping material, substantially as described.

8. Theprocessof oxidizing the herein-speci-
fied dyes, by exposing the fiber dyed therewith
and charged with an ozone-developing sub-
stance to air, substantially as described.

9. Theprocess of oxidizing the herein-speci-
fied dyes, by charging the fiber dyed therewith
with the specified essential o1l finely divided
by condensation of the vapors of said o1l and
exposing the so-charged fiber to air, substan-
tially as described.

10. The process of oxidizing the herein-
specified dyes, by charging the fiber dyed
therewith with a finely-divided ozone-devel-
oping material finely divided by condensation
of the vapors therecof, and exposing the so-
charged fiber toair, substantially as described.

11. The process of oxidizing the herein-
specified dyes, by exposing the same on the
fiber to the action of air in the presence of an

ozone-developing material, this latter being

applied to the fiber after the removal of the
same from the dye-bath subsequently to the
dyeing operation, substantially as deseribed.

12. The process of oxldizing the herein-
specified dyes, by exposing the same on the
fiber to the action of air in the presence of the
specified finely-divided essential oil, this latter
being apnplied to the fiber after the removal
of the same from the dye-bath subsequently
to the dyeing operation, substantially as de-
seribed.

In testimony whereof I havesigned
to this specification inthe presence of
scribing witnesses.

Ny name
twosnub-

HENRY JAMES COOKE.

Witnesses:
ALBERT E. OBERG,
WIiLLIAM J. I{AR“V] 1Y,
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