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Lo all whom it may concern: |

Be it known that I, CHARLES E. WILD, a
citizen of the United States, residing in Phila-
delphia, Pennsylvania, have i nvented certain
Improvements in Apparatus for Oxidizing
Dyed Textile Material, of which the follow-
ing is a specification. | |

The object of my invention is to provide

mechanism whereby I can in much less time
than usual thoroughly oxidize textile mate-
rials dyed with anilin colors, and especially
those employed in the

been devised with the view of providing for
the oxidizing of the goods by means of a forced

- blastor current of air or other oxidizing agent
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maintained at a substantially

of adverse atmospheric conditions. These

objects I attain in the manner hereinafter set
aceompany- .

forth, reference being had to the
Ing drawings, in which—

partly in vertical section, of apparatus
constructed in aceordance with my invention.
Fig. 2 is a plan view of the same, partly in
section. Fig. 3 is an enlarged transverse
section of a drum or eylinder forming part
of the apparatus, and Fig. 4 is an enlarged
vertical section of one end of said drum or
cylinder. | |

The main difficulty in the way of produc-

| ing a deep, fast, and uniform black color upon
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anilin-dyed textile fiber lies not so much in
the dye liquor employed as in the subsequent
operation of oxidizing, for in performing this
operation the final result is very materially
affected by such factors as the temperature
or variation of temperature of the alir, gas, or
other oxidizing agent employed, the relative

degree of dryness of the same, the freedom

~ with which it acts upon the fiber, and the

time of treatment,.

. that in apparatus using rotating reels or tum-
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blers the same have in addition.to rotating
around their own axis been caused to travel

T

production of a black .

- color upon- the fiber, my invention having | vent the weakening of the fiber it is not at-

uniform nor-
mal temperature and free from the influence .

S0 much is this the case

|

ing to attain the desired end, however, such

t’umbling—_reelshareol)jectionable,becausethey-
depend upon the natural flow of alr in the

reel and the displacement of the material in
order to avoid the effect of the free acids de-
veloped during the treatment, whereas in
my apparatus I displace the air instead of
the material, and therefore attain the desired
end without the objections to the ordinary
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plan. Even when the ordinary method is as-

soclated with theinjection of chemical vapors

at a given stage of the process in order to pre-

tended with as good results as those attained
by the use of my apparatus. .

In carrying out my invention my aim has
been to renderthe material while under treat-
ment substantially independent of natural
atmospheric conditions, thereby eliminating

‘theelementof uncertainty due to atmospheric

changes; to expedite the process by causing

| { theair orotheroxidizing agent'to flow through
- Figure 1is a view, partly in side elevation
~and

the material at any desired rate of speed,
thereby rendering the period of treatmentone
of minutes instead of hours, as usual; to em-
ploy the same air or other oxidizing agent
again and again,if desired; toinsure uniform-
ity by maintaining the oxidizing agent at a
substantially uniform temperature during the
treatment, and to prevent injury to the fiber
by heat, my improved treatment being what
may be called a ¢ cold*’treatment, in that the
maximum temperature of the oxidizing agent
I1s maintained in the neighborhood of from 85°
to 95° Fahrenheit, a temperature which isin-
capable of injuring even ‘the most delicate
fiber under normal conditions, whereas by the
methods now in use practical oxidation can-
not be effected at such a low tem perature, the

ordinary operation requiring such a degree

in a circular path on a horizontal bed, so as |

to be presented successively to all points of

“the compass, in order to neutralize as far as

possible the.effect of drafts in the room or
apartment containing the reel. Lesides fail-

of heat as to cause injury to the fiber.
Apparatus constructed in accordance with
my invention is adapted either for the treat-

-ment of yarn or woven or knit goods, being
| intended especially, however, for the _
ment of stockings ‘or other small knitted

treat-

Referring first to Figs. 1and 2 of the draw-
ings, 1 represents a casing, of any suitable
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material,having at the top a ventilating-dome -
2 with damper 3 and at one side a stack 4-
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ing with a pipe 12, which constitutes the dis-
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with damper 5, said stack communicating
with the chamber within the casing 1 at the
lower portion of the same. N
The casing 1 is so constructed that when
the dampers 3 and 5 are closed 1t 1s practi-
cally cut off from communication with the
outer air, ingress to or egress from the cham-
ber being effected through openings having
close-fitting doors, the casing being also by
preference windowless, the purpose being to
render the chamber within the casing 1 as
free as possible from lightand from surround-
ing atmospherie influences, light having on
the material under treatment a chemical et-

fect which cannot easily be controlled. With-

in the chamber contained in the casing 1 18
mounted a rotary drum or ¢ylinder, the con-
struction of which will be hereinafter de-
seribed, it being sufficient at present to say
that each end of the drum communicates with
a fixed hollow trunnion 7, which alsocommuni-
cates with a pipe 9, each of these pipescommau-
nicating with theoutlet 10 of a heater 11, which
may be operated by steam or other heating

agent,theinlet end of this heater comm unicat-

charge-pipe of a centrifugal fan 13 or other
equivalent means of inducing a flow of air or
other oxidizing agent into the heater 11. The
low of air into the heater is controlled by a
damper 43, and a branch pipe 41 with damper
42 provides tor the flow of airinto the pipes 9
without passing through the heater, if de-
sired, the damper 43 in this cdse being closed.

The inlet-pipe 14 of the fan communicates
with the lower portion of the chamber within
the casing 1 and is provided with dampers
15 and 16, and between these dampers is a
branch pipe 17, provided with a damper 19
and comwmunicating with the room whieh con-
tains the casing 1 or with the outside air. A
branch pipe 20, provided with a damper 21,
extends from the discharge-pipe 12 of the
fan to the inlet-opening of said fan, and be-
tween said branch 20 and the fan said dis-
charge-pipe 12 is also provided with another
branch 22, communicating with the pipe 14,
said branch 22 haviog a valve 23, and the
pipe 12 at a point between the branches 20
and 22 being provided with a valve or dam-
per 24. A branch 40 on the pipe 12 provides
for the addition of water or vapor of water
or any desired chemical fluid to the air as
may be needed in the treatment of the fiber.

By means of the apparatus above described
various methods of treatiment of the material
in the druin are rendered possible. Hor In-
stance, air, gas, or other oxidizing agent heat-

ed to the proper temperature may be forced

into each end of the drum through the hol-
low trunnions of the same and after passing
through the material contained in the drum
may be drawn from the chamber within the
casing 1 through the pipe 14 to be again
passed through the heater and returned to
the drum, or the air or other drying and oxi-

dizing agent after leaving the drum may be |

* -

pipe 17,
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permitted to escape from the chamber either

through the dampered dome 2 or through the
dampered stack 4—that is to say, either from
the upper or lower portion of the chamber
containing the drum—fresh supplies of airor
other drying or oxidizing agent in such case

| being furnished by the dampered pipe 17, or

by appropriate manipulation of the dampers
in the various pipes the operations may be
reversed and air or other agent derived from
the chamber within the casing 1 may be
drawn into the drum and removed therefrom
throuch the hollow trunnions 7 and pipes 9
and after passing through the heater 11 may
be returned to the chamber through the pipe
14 or air may be drawn into the chamber
through the dampered dome 2 or dampered
stack 4 and may be discharged through the
or the air may be circulated without
passing through the heater. DBy this means
the treatment of the material is under per-
fect control, and the conditions of such treat-

‘ment may be varied in such manner as in the

judgment of the attendant may be necessary
‘n order to secure the best results. The drum
has opposite heads 25 and longitudinal con-
necting-bars 26,and the body of thedraum con-

sists of a perforated cylindrical struecture 27,

of wood or paper, or other suitable open-work
structure of material which will not injuri-
ously affect the fiber under treatment and will
not be affected by the material used in treat-

ing said fiber, said eylindrical stracture hav-

ing internal longitudinal bars 29 with 1nter-
nally-projecting studs or pins 30,s0 that as the
drum is rotated in the direction of the arrow,
KFig. 3, these pins will engage with the stock-

ings or other articles contained within the

drum and will carry the mass of the same up
on the ascending side of said drum from the
bottom to the top of the same, during which
time they are subjected to the action of the
air or other oxidizing agent forced through
the drum. "o prevent free escape of air
through the upper portion of the drumon the
descending side of the same, a segmental
shield or guard 311is provided, this shield be-
ing intended to cover all portions of the drum

with which the contents of the same are not

in contact,and therebyinsure the passage of
the air through said contents of the drum.
The opposite heads of the drum have project-
ing flanges 32, which are mounted upon
grooved supporting-rollers 33,and one of these
rollers at each head has rotating movement
imparted to it, so as to cause rotation of the
drum in the direction of the arrow, this ro-
tation being effected either by power applied
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to the shaft 34 by means of a suitable belt- .

pulley or by hand through the medium of a
crank-wheel on ashaft 35, geared to the shaft
34. The drum has at each end an internal
or false head 36, so as to form between the
same and the main head 25 a chamber, which
communicates with the interior of the drum
through suitable perforations or other open-
ings in said false head 36. Ience by a proper
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dlSpOSltIOIl of -the perforations.or other. Open- |

ings in these heads the flow of air-currents in

' the drum can be readily governed. For in-

10

stance, by distributing the openings uni-
formly throughout the head the air may en-
ter the mteuor of the drum freely and with
equal force at all pomts while by massing
the openings the air can be caused to enter
any desired portion of-the drum with any de-
sired force or volume and with different de-

grees of force or in different volumes at dif-

ferent portions of the drum. Owing to the

~ provision for a foreced and powerful olroula-

20

tion of the oxidizing agent,the drum need be
rotated but slowly. Hence the stockings or
other articles submltned to its action are not

- shaken about and rubbed against each other,
- as1n a rapidly-rotating reel.

there is verylittle abrasion of the fibers and

a congsequent limited produection of lint on |
the inside of the stockings or fuzz on the out— |

side of the same:

Among the advantawes arlslnwfrom the use .

of my 1mp1oved apparabus may be mentioned
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the facility afforded for treating the “fiber
with currents of any desired strength, the
use of a closed circuit, whereby the air ‘or

other oxidizing agent. after once passing
through the materlal may-be subjected to
heat or other treatment and then again passed

through the material, or, on the other hand,
the oonatant use of fresh alir or other OXIdIZ-

1ng agent, the ready application of either dry

air or of moist or chemically-impregnated air,

as may be required, the control of tempera-'

ture, and freedom from outside atmospheric
eondwlons, these advantages resulting in in-
creased weight of produet duae to the saving
of fiber, &o the thorough fixing of the em-
eraldme formation preventmﬁ' ‘“bleeding,”
the softness and elasticity of the dyed fiber
and freedom from “‘ erocking,” because of the

“. abandonment of ‘the hot chrome treatment,
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and the produot}.ou without subseqguent artl-'
ficial treatment of an especially uniform and |

brilliant natural blue-black which will effec-
tually withstand the action of the elements
and all of the usually-applied tests.

In an application filed by me on the 9th

day of March, 1903, Serial No. 146,943, T have
aud claimed an embodl-,
‘ment of my 111ven131011 in which the heater for
the flowing fluid is omitted, and I herein dis- |

shown, desorlbed

claim such modified eonetruotlon except in
so far as the same may contain the shield or
guard 31, which can be used indifferently
w1th the system employing the heater and
with the system omitting said heater.
"Having- thus desorlbed my invention, I
claim and desire to secure by Letters Pat—
ent—
1. In apparatue for ozldlzmn‘ dyed textlle

- material, the combination of a rotatable drum

with pe‘rforated' orother open'body, a substan- |

tially closed chamber containing the drum, a
fluid-circulating device having one of its tor-

1

g

Consequenbly |

|

3

ik W — -

{

3

drum and-the other terminal commumcatmﬂ

with the chamber: containing said drum ami
{ a heater interposed in said ﬂmd o1rou1at1n

1

device, substantially as specified. -

2. In apparatus for oxidizing dved textlle
material, the combination:of a rota‘nable drum
with perforated or other open body, a fluid-

circulating device, a heater through which

the fluid is oaused to flow,and means whereby
either ihe inlet or dlsoharge pipe of- the cir-
culating device may be caused to communi-
cate mth the interior of the drum substan-
tlally as specified.

3. In apparatus for OXIdIZII]ﬂ‘ dyed textlle
material, the combination of a rotatable drum
having a perforated or-other. open body, a

substantlally closed chamber containing the:

drum, and having a dampered stack commu-
mcatmﬂ' with the lower portion of the cham-

ber, means for-circulating fluid through said

drum'in a continuous circuit, and a heater

interposed in said cireuit, subetanmally as

specified. |

4. In apparatus for OXIdIZII’_lﬂ' dyed textﬂe
material; the combination ofar otatable drum
having a ‘perforated or other. open body, ‘a
substantlallv closed-chamber containing the
drum, and havmn' a dampered  dome at :the
top and a dampered stack  communicating

with the lower poriion of the chamber, means

for circulating fluid through said drum in a
continuous circuit, and.a heater mterposed
in sald circuit, substantlally as specified.’

9. In apparatus for oxidizing dyed: textlle
material the combination of arotatable drum

havinga perforated orother open body,means

for llfmng the contents of the-drum on the
rising side of the same; a fluid forecing or ex-

_hausblng apparatus -communicating with-the
Interior of the drum, and a shield or guard

for obstructing flow of flnid through: the cas-
ing of the drum on the descending 51de of. the
same, substantially as specified. -

6. In apparatus for oxidizing dyed te}ctlle
material, thecombination of a. rotatable drum
with: perforated or other-open body,a'substan-
tially closed chamber containing the'drum, a
fluaid-eirculating device having one of its ter-

minals communicating with the interior of the

drum, and the other with the chamber con-
tamlnn' the same, whereby: fluid- may be cir-

oulated through said drum in a continuous’

circuit and in either direction; a-heater in-
terposed -in the said cireuit, and ‘means for
cutting the heater out of the clromt substan—
tially as specified. : -

7. In apparatus for omdmng dyed textﬂe
material,the combination ofa rotatabledrum,
means for circulating finid through the same

1in a continuous circuit, a heater interposed
in:said circuit, and means for: adding-other

fluid to said clroulatmﬂ‘ flaid durmff 11:3 ﬂow,
substantlally as speomed |
8. In apparatus for 031dlzmg dyed textﬂe
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material, the combination of a rotatable drum -

with perf01 ated or other open body, a substan-

minals communicating with the interiorof the i tially closed chamber- oontamlnﬂ' the drum,
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means for circulating fluid through said cham-

ber and its contained drum in a continuous

circuit, a heaterinterposed insaid circuit, and |

means for adding other fluid to said circulat-

ing fluid during its flow,substantially as speci-
| | | for adding other fluid to said circulating fluid

fied.

9. In apparatus for oxidizing dyed textile

material, the combination of a rotatable drum

with perforated orother open body, achamber
containing said drum and having an outlet-

opening provided with a damper for closing

the same, means for circulating fluid through
said chamber and its contained drum in acon--

tinuous circuit, and a heater interposed in
said circuit, substantially as specified.

10. In apparatus for oxidizing dyed textile
material, the combination of a rotatable drum
with perforated or other open body, achamber
containing said draum and having an outlet-
opening provided with a damper for closing
the same, means for circnlating fluid through
said chamber and its contained drum in a con-
tinuous circuit, a heater interposed in said
circuit, and means for adding other fluid to
said circulating fluid during its flow, substan-

tially as specified.
11. In apparatus for oxidizing dyed textile

material, the combination of a substantially
closed chamber, a rotatable drum contained
wholly within said chamber, means for circu-
lating fluid through said drum in a continuous
cirecuit, a heater in said circuit, and means
for adding other fluid to said circulating finid
during its flow, substantially as specified.
12. In apparatus for oxidizing dyed textile
material, the combination of a substantially

closed chamber, a rotatable drum contained |

726,207

wholly within said ckamber, and having a
perforated or other open body, means for cir-
culating fluid through said chamber, and its
contained drum, in a continuous circuit, a
heater interposed in said circuit and means

during the flow of the latter, substantially as
specified.

13. In apparatus for oxidizing dyed textile
material, the combination of a chamber hav-
ing an outlet-opening provided with a damper
for closing the same, a rotatable drum con-

tained wholly within said chamber and hav-

ing a perforated or other open body, means
for circulating fluid through said ehamber,
and its contained drum, in a continuous cir-
cuit, and a heater interposed in said circuit,
substantially as specified.

14. In apparatus for oxidizing dyed textile
material, the combination of a chamber hav-
ing an outlet-opening provided with a damper
for closing the same, a rotatable drum con-
tained wholly within said chamber and hav-
ing a perforated or other open body, means
for cireculating fluid through said chamber,

and its contained drum, in a continuous eir-
cuit, a heater interposed in said circuit, and

means for adding other fluid to said circulat-
ing fluid during the flow of the latter, sub-
stantially as specified.

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

| CHAS. E. WILD.

Witnesses:

WALTER CHISM,
Jos. H. KLEIN.
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