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To all whom it may conceri.

Be it known that I, SAMUEL D. KEENE, a
citizen of the United States, residing at Provi-
dence, in the county of Providence and State
of Rhode Island, have invented certain new
and useful Improvements in Bleaching and
Dyeing Fibrous Materials; and I do hereby
declare the following to be a full, clear, and
exact description of the invention,such as will

enable others skilled in the art to which it ap- |
pertains to make and use the same, reference |

being had to the accompanying drawing, and
to letters of reference marked thereon, which
form a part of this specification.

In the methods usually employed hereto-
fore in bleaching and dyeing fibrous materi-
als, more especially vegetable fiber, as cotton,
flax, &c., as well as the yarn and textile pro-
duet, it has been a comparatively long and
correspondingly expensive processtoproperly

treat such material, the processesinvolving a.
One

series of somewhat complicated steps.
oreat disadvantage of former methods is the

di fliculty experienced in attempting to prop- |

erly bleach orcolorthe yarn or goods in bulk,
from the fact that the chemleals employed
failed to permeate the fibers uniformly, the
product baving a cloudy appearance.
defect is particularly true where the treat-
ment of the goods has been attempted in
partly-closed k:elrs becausesuch former meth-
ods employed a contmuous circulation of air
or liguid as one of the steps in the process,
the result being that the liquid, say, in its
travel (more or less rapid, according to the
pressure exerted upon it) through the goods,
seeks the freest and most direct passage or
outlet from the keir, and consequently, in
case some of the goods are considerably com-
pressed or eompacted——a% for example, being
wound upon perforated spools or.bobbins or
in the form of balls—the liquid fails to act
upon them uniformly, thereby producing, as
before stated, inferior or imperfectly-treated
ooods. This also holds true toa considerable
extent even though a minus pressure or vacu-
um be first produced in the keir holding the

pressure.
that such former methods have not been more

This |

] voods and the bleaching or coloring liquids

subsequently passed throu'r:rh them and the
keir’s outlet sunultaneously by gravity or
- Itis duetothis fact,in myopinion,

successful.:

The object I have 1n view 1s to overcome
the disadvantages above referred to.

By means of my improvement the yarn as
spun upon the copin the “gray ” may be sub-
jected to the process constituting my inven-
tion and after a few hours’ treatment the
varn will be found perfectly and uniformly
bleached, as may be veriiied by cutting the
cops in halves. The yarn can be as read113
dyed, if desired, by simply substituting the
proper chemicals. DBy means of my improve-
ment the time and labor required for “skein-
ing” and “quilling” yarn may be to a great
extent saved.

My improved process or method of bleach-

ing and dyeing yarn and textiles consists in

first exhausting the air from a closed vessel
or keir contammn‘ the material or goods to
be treate f01 example, yarn in a loose
state, or yarn on cops, spools, or bobbins—to
form a vacuum, thereby also extracting the
air from the yarn, next closing the exhanst—
air passage leading from the keir, and ad-

-mitting to the Vessel the bleaching or c¢ol-
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oring compound in a fluid state, which almost

immediately completely fills the interstices
formed in the yarn. After the liquid under
a normal pressure fills the keir the inlet is
closed, followed by subjecting the said liquid

to a much greater pressure by means of-a

force-pump or compressed air, thereby fore-
ing the liquid into and thlouoh the yarn and
insuring its uniform action upon the material
thus tr eated
ployed, it is then only necessary to-admit to

the keir an amount of liquid sufficient to
g0

completely immerse the goods, after which
the liquid supply is shut off and the air, com-

prassed to several atmospheres, correqpond--
ing to the nature of the materials under treat-
ment, admitted, which, acting upon the sur-

<3

In case compressed ailr is em-.
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face of the liquid, forces it into and through.
the yarn, the action being substantially the
same as just stated when the liguid itself 18
forced in under great pressure. After being
5 thus subjected to great pressure a proper
length of time while confinéd in the closed
keir, the yarn is removed from the vessel and
dried, it now being ready for use,as in “beam-

- 1ng,” weaving, &c.

o In order to more clearly set forth my in-
vention, I have prepared the accompanying
drawing, illustrating an apparatus embody-
ing the improved process forming the subject
of this specification, a detailed description

15 thereof being as follows:

A designates a closed vessel or keir of or-
dinary construection provided with a manhole
I at the top, through which the goods to be
treated are passed. A perforated false bot-

20 tom sislocated nearthe lower end of the keir,

p being a vertical perforated stand-pipe pass- |-

ing up into the center of the keir.
I3 indicates a steam-pump, the center cyl-
inder m being for steam, the eylinder m* at

25 the right being to exhaust the air from the
keir to form a vacuum, while the opposite or
left eylinder m' is employed to force the
bleaching or dyeing liquids into the keir and
to exhaust it therefrom.

30 «a &’ a®indicatea seriesof tanks containing
compounds or soluations employed in bleach-
ing or dyeing. The several tanks may be
connected by short pipes ¢, each provided with
a stop-valve ¢/, the wholecommunicating with

35 the vertical main pipe ¢, which in turn com-
municates with the inlet side of said pump-
cylinders m” and m? and the stand-pipe p.
T'o the rear or opposite side of the cylinder m/’
is connected the delivery-pipe d, by means of

40 which the keiris emptied of its liquid chemi-

~cals or water, which are discharged into the re-.
spective tanks, as desired, by simply opening
the corresponding valve d’. For flushing the
keir with water a pipe f passes from the water-

45 tankto the top of the keir, the flow being con-
trolled by the interposed valve {. By means
of a branch pipe ¥’ and valve ¢’ compressed
alr from some external source may be admit-
ted into the keir—that is to say, a pipe f’ of

so sultable size may be connected with the de-
livery or outlet passage of an air-compressor
capable of producing the pressure required,
the compressed air being introduced into the
keir through the medium of said pipe, first

g5 closing the valve ¢ and opening the inter-
posed valve t, all other passages communi-
cating with the keir being closed meanwhile.
Assuming now that the yarn on the cop or
bobbin is to be bleached, the cops are first de-

6o posited within the empty keir, the cover i is
replaced, and the air exhausted from the keir
through the medium of the exhaust-cylinder
m?, in which case the several valves ¢, 7/, ¢,
d3, and c¢* would be closed, the valves p” and

65 c® being open. Aifterasufficient vacuum has
been formed, as may be ascertained by anin-
spection of a vacuum-gage g, located at the |

top of the keir, the valve ¢ is closed and the
valves ¢® and ¢’, communicating, say, with
the * chemic tank,” opened, thereby allowing
the chemic to flow into the keir until the
cops are entirely submerged and practically
filling it. The valve p’ is then closed and
valves ctand d° opened, the action of thecyl-
inder m’ of the pump being to force the
chemic into the cops under a much greater
pressure than that due to gravity alone, the
corresponding internal pressure being indi-
cated by a gage ¢’. The same result can be
accomplished by meansof a small hand-pump
or test-pump communicating with both the
pipe ¢ and keir, a few strokes of the pump
serving to maintain the pressure required.
After thus maintaining the cops or goods un-
der a continuous high pressure a proper

length of time—say one hour or more, ac-

cording to the nature of the materials being

treated—the pump m’ is started, thereby dis-

charging the chemic from the keir into the
chemic -tank ¢ through the pipe d by first
closing the valves ¢/, ¢? and d? at the same
time opening the valve p’, d% and the upper
valve ¢/, which discharges the chemic into
the respective tank. | |

The operation above described 18 substan-
tially repeated with the “ sour ” liguid, which
latter in turnis admitted into the tank A and
after acting upon the cops is returned to the
sour-tank «’, when, finally, water, 1f mneces-
sary, may be circulated through the material
lying in the keir to thoroughly wash out any
trace of the bleaching agents. The water
may be conducted into the keir directly from
the water-tank a* by meansof the pipe f, first
opening the valve 7.
~ Certain fabrics or yarn require during the

.dyeing operation that the coloring-matter be
‘heated. Therefore I provide a branch pipe

f? for the introduction of steam, the same
freely passing into the keir from a boiler or
other generator of steam by closing the
valves ¢ ¢’ and opening the valve ¢~

To the lower portion of the keir is secured
a “test-tube” D, which communicates with
the interior of the keir by means of pipes 1/,
provided with a stop-valves u, a cap «° being
secured to the top of thetube. By means of
this arrangement (the valves u being open)
a cop, &c., placed within the tube is sub-
jected to the same treatment as those within
the keir. Upon closing the valves and re-
moving the cap «° the cop may be withdrawn
from the tube for inspection at any time dur-
ing the bleaching or dyeing process.

Obviously the number of liguid-holding
tanks employed may be increased or dimin-
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ished according to the character and degree

of treatment required. In some cases one or
more of the steps employed, as in bleaching,
would be successively repeated upon the ma-
terial placed within the keir before remov-
ing it therefrom to be dried.

In some cases where a keir having a com-
paratively-small diameter is used, the entire
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head or top may be removable, tﬁe same be-

ing secured to the keir by a screw-thread or
by a series of bolts. |

-~ My improved process may be employed for
treating other substances or materials having
a somewhat fibrous or porous character—as,
for example, certain kinds of wood, paper,
leaves, flowers, &e. |

I do not claim, broadly, as myinvention the

treatment of fibrous materials while under
pressure, as cops of yarn mounted upon hol-
Jow perforated bobbins orcop-tubes (closed at
one end) have heretofore been subjected to
bleaching or dyeing liguidsunder internaland
external pressure to cause suchliguids to cir-
culate through the copsinone or both direc-
tions; but |

What I do claim as my invention, and de-
sire to secure by United States Letters Pat-
ent, 18—

1. The process of bleaching or dyeing fibrous
or porous materials or substances herein de-
seribed, the same consisting in, first, placing
the material or substance, in a dry condition,

in & suitable keir; second, creating a vacuum |

within said keir; third, admitting the liquid

bleaching or dyeing agent to the keir at at- |

mospheric pressure, with theountletsto the keir
closed; fourth, creating an artificial pressure

3o much greater than that of the atmosphere

|

upon the stationary body of liquid within the
keir; fifth, removing said liquid agent {rom
the keir, and, finally, repeating said second,

third, fourth,and fifthsteps in connection with

the liquid agentsto which the material or sutj—
stance is subsequently subjected in the ordi-

nary bleaching or dyeing processes.

2. The process of bleaching fibrous orporous
materials or substances herein described, the
same consisting in, first, placing the material
or substance, in adry condition, within a kelr;
second, exhausting the air from the keir to
form a vacuum; third, admitting the bleach-
ing-chemic to the keir at atmospheric pres-
sure; fourth,creatinga considerably-increased
artificial pressure upon the stationary body
of chemic within.the keir; fifth, removingthe
chemic from the keir; sixth, repeating the sec-
ond,third, fourth,and fifth steps inconnection
with the sour; seventh, repeating said second,
third, fourth, and fifth steps in connection
with the washing liquid, and, finally, remov-
ing the material or substance from the keir
and drying the same.

Intestimony whereof I have affixed my sig-

nature in presence of two witnesses.
SAMUEL D. KEENE.
Witnesses:
CHARLES HANNIGAN,
Gro. H. REMINGTON.
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