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To all whom it may concern.:

Beitknown thatI, JAMES A. YOUNG, of Bos-
ton, in the State of Massachusetts, have in-
vented a certain new and useful Improvement
in the Art of Dyeing Wool and other Sub-
stances, of which the following is a specifica-
tion.

The improvement which I have invented is
applicable to the dyeing of wool, felt hats,
either of wool or of fur, ramie fiber, and other
substances and materials which are to be kept
in agitation while being dyed. It was for-
merly the practice in the dyeing of felt or fur
hats, for example, to tack each hat on a block,
then to immerse the blocked hat in the dye-
liquor for a certain length of time and then
to.take the hat out and air it, or, in other
words, expose it to the action of air in order
to develop and set the color. More recently
it has become the practice to dispense with
the blocking of the hats and to put them un-
blocked into the dye-liquor, the liquor and
goods being constantly stirred by the work-
man in order to prevent the goods from pack-
ing together and also to expose all parts of
the goods as far as possible to the action of
the liquor. For this purpose the workman
uses a paddle or large fork with which he oc-
casionally raises the goods above the surface
of theliguorin order to give them the needed
exposure to the action of the air. The pro-
cess which I employ not only stirs and agi-
tates the stock under treatment, but it sup-
plies to the dye-liquor and the goods the
oxygen which is constantly being taken up

. while the dyeing operation is going on.
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In carrying out my invention I place the
stock to be dyed in the dye-liquor and then
inject into the dye-liquor from below air
heated to the proper degree (the usual heat
in the dye-kettle is about 190° Fahrenheit)
and undera pressure (say from four to twelve
atmospheres) sufficient to keep the goods and
liquor in centinual movement, and, if need
be, to throw the goods up into the atmosphere
above the surface of the liquor in case very
rapid oxidation is required.

In the accompanying drawings I have rep-
resented, to a great extent diagrammatically,
in Figure 1 an apparatus for carrying out the
process, and in Fig. 2 a slightly-modified form

of apparatus which can be used with good re-
sults in cases where it is desired to throw the
stock itself above the surface of the dye-liquor.
In Fig. 1, A is a kettle of conical form,
widest at the top and thence tapering to the
bottom, with a nozzle B at the bottom which
is in communication with a source of com-
pressed-air supply. .
Vegetable fibers can stand without deterio-
ration a higher degree of heat than animal
fibers, and in the case of felt hats, for exam-
Ple, the hats before the dyeing operation are

 sized with a size which will dissolve and leave

the goods at a temperature of -about 195°
Fahrenheit. It isrequisite, therefore, to sub-
ject fibers of the kind last referred to to a
moderate heat only—say not more than 190°
Fahrenheit. It is not possible, therefore, to
use steam for carrying out the process, be-
cause steam at the pressure requisite for the
purposes I have in view is so hot that woolen
and other animal fibers will be injured ma-
terially. I therefore use compressed air, not
only because I can obtain with it the oxidiz-
ing action needed, but because I can regulate
its heat independently of its pressure, so that
at whatever pressure it may be injected I can
have it heated just to the extent needed to
keep thedye-liquoratthe proper temperature,

In practicing my invention the goods are
placed in the dye-kettle with the proper quan-
tity of dye-liquor and then the heated com-
pressed air is turned on. 'This air issues asa
jet with great force from thenozzle and passes
up through the dye-liquor, carrying before it
such goods as may be inits path, both the goods
and theliquorbeing subjected to the action of
the air and taking from it the supply of oxy-
gen needed for effective dyeing. The goods
carried up by theair finally get beyond the in-
fluence of the compressed-air stream and then
drop back again to the bottom of the kettle,
being directed in their downward course by
the converging walls of the kettle to a point
where they will again meet the compressed-
air jet. In this way both the goods and the
dye-liquor are kept in agitation and move-
ment. The jet may readily be of sufficient
force to throw the goods up above the surface
of the liquor and thus to expose them inter-
mittently to the atmosphere.” Where this ac-
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tion is desired, a stand-pipe C, Fig. 2, of suit-
able form can be placed vertically over the
nozzle and there held by stays, braces, or other
suitable means. This stand-pipe acts in an
analogous way to the combining-tube of the
ordinary injector for steam-boilers. The jet
of compressed air, passing up through the
tube with great force and .velocity, carries
with it the goods, which are ejected from.the
top of the tube or pipe and then fall back
into the liquor, through which they drop back
to the bottom of the kettle to be again car-
ried up through the pipe. Apparatus of this
kind is not here claimed, but has been made
by me the subjeet of a separate application
for Letters Patent, filed December 27, 1890,
bearing Serial No. 375,984. The dye-liquor
by the action of the compressed air is gradu-
ally evaporated; but the loss by evapora-
tion can be supplied from time to time by
the workman. In the case of a closed kettle
the compressed air can be passed through a
condenser, which will recover the moisture,
and this water of condensation can be re-
turned to the kettle through the injecting-
nozzle B -in substantially the same way as de-
scribed in my two prior applications for Let-

2 475,229

ters Patent, filed April 21,1890, and December '

18, 1890, and numbered, respectively, Serial
No. 348,940 and Serial No. 375,112.

Having now described my invention and
the manner in which the same is or may be
carried into effect, what I claim, and desire to
secure by Letters Patent, is—

The hereinbefore-described improvement
intheart of dyeing wooland other substances,
consisting in immersing the goods to be dyed
into the dye-liquor and then subjecting. the
same to the action of a jet of heated and
highly-compressed air introduced from below
into the liquor, whereby the dye-liquor is
heated to a predetermined degree and main-
tained at that heat, the goods are continu-
ously agitated and kept in movement, and
the dye-liquor and goodsare continually sup-
plied with the needed- oxygen, substantially
asand for the purposes hereinbefore set forth.

In testimony whereof I have hereunto set
my hand this 24th day of December, 1890.

JAMES A. YOUNG.
‘Witnesses:
EwWELL A. DICK,
M. BAILEY.
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