&=-111 SR

FIrga309 R 243344066
T R e A
Lo
Nov. 9, 1943. D. J. CAMPBELL ET AL 2,334,066
TEXTILE TREATING PROCESS
Filed Aug. 30, 1240 5 Sheets-Sheet 1
74

STEAMING
TUBE

CLOTH

72 —L3g2
SATURATING
VAT

INVENTORS.
DONALD J. CAMPBELL

FRANCIS LEROY FENNELL

ATTORNEY.

L Lt El IR,




i

Nov. 9, 1943, D. J. CAMPBELL ET AL 2,334,066
TEXTILE TREATING PROCESS
Filed Aug. 30, 1940 5 Sheets—Sheet 2

5

19

%)

e 7H 4 \ 4

15 417 7 -4 515 97!4;32’);-"@: {;
=3 2 22/ 18 |
21 Y
M
/

R ARAL ATA LA AL T R A S h S R AR E AR

ZZE

AT AT AT I N AR AT

s

e

INVENTORS.
DONALD J. CAMPBELL
I';I)?/ANCIS LeROY FENNELL

ATTORNEY.




2,334,066

5 Sheets-Sheet 3

_’,é—

Nov. 9, 1943. D. J. CAMPBELL ET AL
TEXTILE TREATING PROCESS
.Filed Aug. 30, 1940
T~ 0
N R N
~\ _ ~7‘ =)
< \“’ N = \iﬂ\\
q RZ \\
\\ \ L\E =] \\\
N\ oz S
MO
O g
&

79 8l

\

g 8 B8 g S
H

[\Y)
1010 40 GA ¥3d *0°H bu

R

<

[+]
=]

" o~
HLOTY 40 ‘GA ¥3d 20°H B

S O

8 NG
P8 < Qi\\
~ = 35 A
< N\ o~ 1 N \
N Vs & 3
\ ‘3@ ¢ \
\\ B A\
S \

] S e
HLOTD 40 QA ¥3d *0%H br

w
AR

150

(=]

p—1

)

HLOWD 40 aA ¥3d 0% by

93 95 97

PER-GCENT WHITENESS
th. 10

83 85 87 89 AN

79 8l

87 89 9 93 95 97 99
PER-CENT WHITENESS
ig.S

85

83

72 8!

INVENTORS.

DONALD J. CAMPRBELL

FRANCIS LE
BY

FENNELL

"ATTORNEY.



Nov. 9, 1943.

D. J. CAMPBELL ET AL
TEXTILE TREATING PROCESS
Filed Aug. 30, 1940

2,334,066

5 Sheets-Sheet 4

4

—

e

]

R

o

o0

PER-CENT WHITENESS

O

~3

[X

&

@

oo}
O

]

PER-CENT WHITENESS
[s ]

o

8

©

S g

=

o

PER-CENT WHITENESS
[e:]

»

0

®

-3
QL

2
]
2]
1 s02
(9]
/] w03
T =
(]
20 3'5
et | a.
20 3 60
TIME IN
/
P o
—
=
2
2]
3
] 100 :5‘,,
80T
E
- — 60‘:;
— —_— 40 {5
" : o
—— 20
20 &0
TIME IN
=] 1
1 | o
// u%
z
S
100,
<
80
|—-
P 602
e 5
40 %
L u
s Wy o
%{4/ 20
zo 30 20 60
TIME IN MINUTES

INVENTORS,
DONALD J. CAMPBELL
FRANCIS LEROY FENNELL

ATTORNEY.



Nov. 9, 1943.

D. J. CAMPBELL ET AL 2,334,066
TEXTILE TREATING PROCESS

Filed Aug. 30, 1940 5 Sheets-Sheet 5
80
2 ,
3 > /
a 10 4 e
/
£ j /,/
=) L~
o L
2 50 ﬁ’f/‘/

78 80 82 &4 & 88 90 92 94 96 98 100

PER-CENT WHITENESS

fi g. 14

{10

100

W
o

&

°7

FLUIDITY {N RECIPOISES
=~ e
(@] [}

/ 1/
/|
S

[
o

5.0}

//
g

=

-

78 80 82 84 86 88 90 92 94 S6 9% {00

PER-CENT WHITENESS

Fig. 15

INVENTORS.
DONALD J. CAMPBELL
FRANCIS LeROY FENNELL

BY A D e

ATTORNEY.



search Hoom

2,334,066

UNITED STATES PATENT OFFICE

2,334,066
TEXTILE TREATING PROCESS

Donald J. Campbell, Niagara Falls, N. Y., and
Francis Le Roy Fennell, Rumford, R. L, as-
signors to E. I. du Pont de Nemours & Company,
Wilmington, Del., a cerporation of Delaware

Application August 30, 1940, Serial No. 354,866
(CL 8—111)

8 Claims.

This invention relates to the treatment of tex-
tile goods and is a continuation-in-part of our
copending application Serial No, 264,872, filed
March 29, 1939, now Patent No. 2,267,718, issued
December 30, 1941,

This invention relates more particularly to the
bleaching of textile fibres and fabrics, herein gen-
erally referred to as goods, utilizing as the bleach-
ing agent a peroxide such as an alkaline solution
of hydrogen peroxide or a solution of an alkali
metal peroxide.

Textile goods such as those of vegetable origin,
especially such textile materials as cotton or
those consisting largely or predominantly of
cotton, are commonly bleached with alkaline so-
lutions of peroxides. Alkaline or acid solutions
of peroxides, more particularly solutions of hy-
drogen peroxide or of an alkali meta] peroxide
such as sodium peroxide, are also customarily em-
ployed in the textile bleaching industries to a
large extent for bleaching other textile fibres such
as those fabricated from regenerated cellulose,
acetate rayon, silk, linen, wool, and other fibres
of animal or vegetable origin. Our invention re-
lates to a new and improved process utilizing solu-
tions of peroxides such as an alkaline solution of
hydrogen peroxide for the bleaching of textile
fibres, more especially those of vegetable origin.

Our process has for its primary aim the bleach-
ing of such textile fibres under conditions where-
in there is less degradation of the chemical nature
of the textile fibre, more constant and uniform
bleaching, and less unevenness in the bleaching
action. In addition to these advantages, which
result in the securement of a bleached textile
fabric having superior dyeing qualities, our
method possesses the important characteristic of
insuring the production of a higher degree of
whiteness in the bleached textile fabric for equal
guantities of peroxide than was ever before at-
tainable in commercial bleaching methods. This
aim or advantage may also be expressed by stating
that by the use of our improved bleaching process
it is possible to produce a given degree of white-
ness in bleached textile fabrics with the con-
sumption of a lesser quantity of peroxide.

Various methods for bleaching textile goods
by the use of the peroxides are now known and
emplceyed to a greater or less extent in commercial
bleaching operaticns. Among these methods the
kier bleaching method has, in the past, been uti-
lized to perhaps a greater extent than other
methods.

In the kier bleaching method wherein textile
fabrics are bleached with alkaline solutions of
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hydrogen peroxide, the fabric is packed in a kier
and the lid is securely closed. A solution of caus-
tic soda is then circulated through the cloth for
eight to twelve hours. 'The temperature is ordi-
narily about 250° F. and the gauge pressure 15
Ibs. At the end of this period the goods are
washed with fresh water. This washing may be
conducted in the kier or the cloth may be with-
drawn and washed in separate equipment and re-
loaded into the kier. After washing the fabries
are treated for 4 to 6 hours with an alkaline per-
oxide solution at a temperature of 180° to 200° F.

While kier bleaching methods have generally
produced satisfactory bleaching results, they
possess certain disadvantages. Since a relatively
long time is required for the treatment, expen-
sive pressure-sustaining equipment must of course
be used. But perhaps the most important dis-
advantage of kier bleaching methods is that the
comparatively rigorous treatment necessary to ef-
fect satisfactory bleaching of the textile fabrics
resulfs in considerable degradation.

The chief advantage of employing 2 high tem-~
perature during bleaching operations wherein
alkaline solutions of peroxides are employed is the
rapidity of bleaching action secured with the ele-
vated temperature. Buit while high temperature
bleaching is rapid, there is a distinct tendency
to unevenness in bleaching unless & comparatively
even temperature is quickly secured. Moreover,
textile fibres are extremely sensitive to the action
of alkaline agents at high temperatures and if the

. treatment is continued toc long at the elevated
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temperature, serious degradation of the textile
fibres occurs.

In kier bleaching operations the necessity for
prolonging the bleaching treatment to periods
ranging from eight to twelve hours, in some cases
even overnight treatments, is occasioned by the
difficulty of bringing all the goods in the kier up
to the bleaching temperature and treating the
fabrics therein evenly with the bleach liquor.
While most of the bleaching in a kier employing
alkaline solutions of hydrogen peroxide as the
bleaching agent may be accomplished in g period
of as short duration as two hours, in order to se-
cure evenness of bleach the treatment must be
continued for a total bleaching period which may
be twelve hours or more. This continuance of
the heat input after the goods have been packed
into the kier and after the major portion of the
bleaching has been completed, necessary to secure
thorough penetration and bleaching of all parts
of the fabrics, results in an uneven treatment in-
sofar as those portions of the fabric which have
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been bleached to a substantially complete white-
ness are concerned. The necessity for continu-
ing the heat input for some six to ten hours after
most of the bleaching has taken place overtreats
or degrades those portions of the fabrics first
bleached, i. e., those receiving the treatment with
the alkaline agents at the elevated temperature
over the longer period. This unevenness of ac-
tion is characteristic of kier bleaching, and the
resulting degradation of the fibre not only causes
variations in the degree of whiteness but causes
unevenness of dyeing in that one part of the
bleached cloth has a more uniform and greater
affinity for dyestuffs than have other portions
of the fabric.

In the past these disadvantages of kier bleach-
ing have been recognized and various processes
have been proposed in an effort to avoid the diffi-
culties of this bleaching method. Among such

processes are those wherein the textile fabric to 2

be bleached is first impregnated with the bleach-
ing solution and then stored, in contact with a
source of heat but out of contact with the bleach
liquor, for a period of time sufficient to effect
bleaching. While possessing advantages over
kier bleaching in several particulars, chief among
which are perhaps the possibility of avoiding the
circulation of large quantities of alkaline bleach
liquor through the kier and the resulting supe-
riority of the bleached fabric because it has not
been brought into repeated contact with the boil-
ing highly alkaline bleach liquor, such methods
have not completely avoided the disadvantages
previously enumerated.

In such methods the textile fabric to be
bleached is ordinarily wet out in the bleach liquor
and the fabric then stored in a closed chamber
wherein it is brought into contact with the source
of heat, usually steam at atmospheric pressure or
at a pressure above atmospheric. During this
period the goods are heated by the heating me-
dium and a high temperature is sustained by the
constant and continued heat input for the period
necessary to effect the desired bleaching. Un-
fortunately, this continued heat input, necessary
in such processes to secure satisfactory action of
the bleach liquor on the goods, results in certain
objectionable disadvantages. Thus, the continued
heating subjects certain portions of the fabric
to more heat than other portions and so results
in unevenness of treatment. This uneven char-
acteristic is particularly pronounced where the
goods are stacked by means of some form of
stacking device in the heat chamber in the form
of folds, those portions of fabric adjacent the
folds and in contact with the stacking device
through which heat is continuously supplied be-
ing subjected to more rigorous heat treatment
than portions intermediate to the edge portions
and positioned more centrally in the folds of the
stacked fabric. This unevenness, due to contin-
ued heat input and irregular heat treatment, not
only results in certain portions of the fabric
being bleached to whiteness percentages differ-
ent from those of other portions of the fabric,
but also results in increased fibre degradation
which shows up as uneven dyeing when the
bleached goods are subsequently subjected to the
dyeing operation.

In such processes the cloth wet out with the
bleaching liquor loses weight during the heat
treatment, i. e. there is evaporation or loss of
moisture or bleaching liquor from the textile
fabric. We have found that this drying out ac-
tion is objectionable, and gives rise to a tendency
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to bring about scorching or incipient scorching
of the fabric. In our process no such loss in
weight occurs, the goods having a greater weight
at the end of the process than affer having been
impregnated with bleach liquor at the start, due
to condensation of steam thereon during cur brief
heating step.

Accordingly, it is one of the objects of this in-
vention to provide an improved method for
bleaching textile fabrics with alkaline solutions
of peroxides whereby the necessity for providing
a continued heat input throughout the hleaching
period is avoided. The attainment of this ob-
ject results in more even bleaching, lower deg-
radation of the bleached fibre, and a more uni-
form affinity of the fabric to dyestuffs where the
fabric is to be subsequently subjected to a dyeing
operation.

Another object of this invention is to secure a
given degree of whiteness with lower percxide
consumption and therefore lower cost for the
bleaching agent required than necessary when
employing those methods requiring continued
heat input characteristic of the prior art. This
object may also be expressed by stating that it is
our aim to secure with equal amounts of per-
oxide a higher degree of bkleaching than previ-
ously possible with methods wherein the fabric
is contacted with a source of heat such as boiling
bleach liquor or steam throughout the bleaching
period. These and still further objects of our in-
vention will be apparent from the ensuing dis-
closure of certain improved embodiments there-
of.

In our process the goods to be bleached are
saturated or padded with an alkaline bleach
solution such as an alkaline solution of hydrogen
peroxide having a pH value falling within the
range 8.0 to 12.0. Generally the alkaline per-
oxide solution employed will contain one or more
alkaline agents such as caustic soda, soda ash,
caustic potash, tri-sodium phosphate, borax, or
water-glass (sodium silicate). Since most of the
peroxide bleach baths commercially utilized con-
tain sodium silicate, the pH of such sclutions
usually falls within the somewhat narrower pH
range 10.0 to 11.0. )

The goods to be bleached may be readily im-
pregnated with the bleach liquor by running the
fabric, which ordinarily will have been previ-
ously subjected to the usual preliminary boil-out
or alkaline scour treatment, through the alkaline
solution of hydrogen peroxide or other peroxide
solution selected and then through squeeze rolls
to squeeze out excess solution. The scouring of
the goods with alkaline agents may have been
previously carried out in accordance with the
process of our copending patent application, or
other usual boil-out or scouring processes may be
employed. Under certain circumstances certain
types of goods may be bleached without pre-
liminary caustic treatment.

The impregnated goods, which may contain an
amount of bleach liquor approximately equal in
amount to their own weight, are then contacted
with a source of heat such as steam by being
passed through a steam tube for a brief period of
time. Here the wetted cloth is heated rapidly
to an elevated temperature which, when steam at
the atmospheric boiling point is employed, wili
be substantially 212° . or some temperature close
thereto, ordinarily 200° F. or higher. The heated
material is now stored in a compartment under
conditions wherein loss of heat from the heated
fabric is hindered by providing suitable heat in-



sulation around the compartment. However, no
continued heating is carried out, and there is no
heated medium of any sort provided for continu-
ing the heat input to the fabrics. Under the
usual conditions of insulation and where the
goods have been heated to a temperature of close
to 212° F. by momentary passage through the
steam chamber before storage in the bleaching
compartment, the temperature of the fabrics will
ordinarily fall from a temperature of approxi-
mately 200° F. to one in the neighborhood of
170° F. during the ensuing bleaching period of
approximately sixty minutes’ duration,

Accordingly, our process may be most simpiy
described as involving the steps of first thor-
oughly impregnating the goods to be bleached
with the bleach liquor, generally an alkaline so-
lution of a peroxide such as hydrogen peroxide.
The excess bleach liquor is then removed and the
goods passed rapidly through a chamber filled
with steam, where they are rapidly brought up
to a temperature substantially in the neighbor-
hood of 212° P. The goods are then stored in a
storage apparatus which in textile mills may most
conveniently be in the form of a J-box. This
J-box is generally provided with stacking means
at its upper portion and the web of fabric is
stacked by the stacking means in order to fold
it compactly into the storage space. At the con-
clusion of the stacking operation the temperature
of the fabric web will ordinarily be very close to
200° F. Owing to the fact that the storage com-
partment is insulated, the temperature will be
maintained to a substantial extent during the en-
suing period but will nevertheless slowly and regu-
larly decrease to a temperature of approximately
170° F. at the end of a hleaching period of cne
hour.

Our process does not require the provision of
a heated medium during the storage period, and
the addition of heat to the stored goods by means
of a heated medium is definitely to be avoided,
as we have discovered that such continued heat
input is objectionable, and in fact constituted one
of the major difficulties in the bleaching methods
as now known fo the art.

Preferably our process is carried out in a con-
tinuous manner, the textile fabric to be bleached
being treated either in the form of rope or web
and, preferably, in continuous lengths. The goods
in continuocus lengths may therefore be passed
through a saturating vessel containing the alka-
line solution of the bleaching agent and then
continuously passed through a squeeze roll or
a wringer for removing the excess bleach liquor.
The web is then passed through the steaming
compartment wherein it is subjected to the ac-
tion of steam at substantially the atmospheric
boiling point of water (212° ¥.). After this rapid
rapid heating to a temperature closely approxi-
mating that of the steam, the length of goods
is passed into the storage compartment through
which the rate of travel is adjusted to provide
adequate time to permit action of the alkaline
bleach bath to effect the desired bleaching action
on the goods, As generally carried out, we pre-
fer that this period of time be in the neighbor-
hood of one hour, although under some circum-
stances periods longer than this may be employed.
It is also within the scope of our invention to
utilize storage periods of less than one hour,
storage periods as brief as thirty minutes hav-
ing been found satisfactory under certain cir-
cumstances.

The stacked goods in the storage compartment
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are readily and continuously withdrawn from that
compartment after having remained therein the
desired length of time. As previously pointed
out, the storage compartment should preferably
be insulated against excessive heat loss so that
the temperature of the goods which at the be-
ginning of the bleaching period is 200° P, or close
thereto should be at a temperature within the
neighborhood of 170° P. at the time of their
removal from the storage compartment at the
end of our preferred storage period of approxi-
mately one hour. After removal from the storage
compartment the fabrics may be washed and are
then ready for subsequent utilization for textile
purposes. Washing may, of course, be followed
by or include scouring or any other treatmentg
applied to textiles subsequent to bleaching.

Our invention and the advantages resident
therein over the bleaching procedures as now
known to the art may perhaps be better under-
stood from the annexed drawings. In the draw-
ings Figs. 1 through 6 represent diagrammatical-
ly and in detail one form of apparatus adapted
for carrying out the herein-described process of
bleaching textile fabrics. Figs. 7 through 15 are
graphs illustrating the theoretical considerations
involved in our process wherein heat input, after
initial heating, is avoided during the period
wherein the goods are allowed to stand in contact
with the bleach liguor.

Referring particularly to Figs. 1 through 6,
Fig. 1 is an elevational view, certain parts being
cut away so as to show various internal details,
of one form of apparatus adapted for use in
practicing our process. Fig. 2 is a vertical sec-
tional view of the apparatus of PFig. 1 with a
few modifications which are pointed out fully in
the following description. Fig. 3 is a cross-sec-
tional view of the steaming tube of Figs. 1 and 2,
taken on the line 3—3 of Fig, 2. Fig. 4 is a
vertical cross-sectional view of a modification of
the apparatus shown in Fig. 2, only the upper
part of the apparatus being shown. Fig. 5 is a
vertical cross-sectional view of the steaming
compartment of Fig. 4, taken along the line 5-—5§
of Fig. 4. Fig. 6 shows diagrammatically the
various pieces of equipment including a saturat-
ing vat and a washer, for carrying out our im-
proved process of bleaching including the step
of washing the treated goods after they emerge
from the storage compartment.

Referring to Figs. 1 and 3, | is a box con-
structed in the shape of a J and which will be
referred to hereinafter as a J-box. This J-box
is provided at its upper end with a steaming
or heating tube 2 having apertured end caps 3.
Tube 2 is also provided with steam inlets 4
through which jets of steam are introduced into
tube 2. The manner of attachment of steam in-
lets 4 to tube 2 so as to provide tangential jets
of steam will be more apparent from the ar-
rangement of inlets 4 with respect to tube 2 as
shown in Figure 3. Tube 2 is further provided
with drain tube 5 for the escape of steam and
condensate and also with a thermometer well 8.
The cloth rope which passes through steam tube
2 and into the J-box is indicated generally by
the numeral 7. Caps 3 are provided with aper-
tures 8 through which cloth rope T passes. After
emergence of cloth rope T from steam tube 2 it
passes through draw rolls 9 which serve as
means for drawing the cloth through the steam
tube. The J-box is provided with a lower hinged
cover Il having opening !2 therein through
which the cloth is withdrawn from the J-box by
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means not shown in the drawings and also with
an upper hinged cover 19. The lowest portion
of the J-box is provided with a drain tube I3
having valve 14 therein.

The apparatus of Figure 2 differs slightly from
that of Figure 1 in that in place of squeeze rolls
9 there is provided a stacking means for stack-
ing the cloth rope in a loose and orderly manner
in the J-box. This stacking means consists of
a winch 18 which cooperates with travelling eye
guide 19, so as to stack the cloth rope in a
manner conforming roughly to the cross-sec-
tional shape of the vertical portion of the bhox.
Winch 18 is caused to travel back and forth
across the top of the J-box as indicated general-
ly by the arrows and the numerals {8 and {8a.
Eye guide (9 travels backward and forward hori-
zontally in a direction at right angles to the di-
rection of travel of winch 18. Any suitable
means commonly employed for such purpose
may be used for effecting the desired movement
of winch 18, no such means being shown in the
drawing. Eye guide 19 is supported on travel-
ling support 29, the latter being caused to travel
back and forth upon track 2{ by means of worm
22. It is evident that by coordinating the move-
ments of eye guide {2 and winch 18 the cloth
rope, as it emerges from steam tube 2, may be
stacked in a loose and orderly manner in the
J-box. Aside from its function in stacking the
material in the J-box, winch 18 serves to draw
the cloth rope through steam tube 2 and thus
functions in the same manner as does the pair
of squeeze rolls 8 in the apparatus of Figure 1.

The apparatus of Figure 2 also differs from
that of Figure 1 in that each cap member 3 is
provided with an inwardly extending annular
portion 5 whose inner end 6 is flanged cen-
trally with respect to annular portion 15 so as
to provide openings [7. In this modification each
cap member 3 provides two openings, indicated
by the numerals 8 and 17, through which the
cloth rope passes, which arrangement provides
better assurance against excessive loss of steam
through the openings provided for the travel of
the cloth. It should be remarked, however, that
in neither of the modifications shown in Figure
1 and Figure 2 do the openings in the end caps
3 provide an absolute seal against passage of
steam therethrough. However, in normal oper-
ation of the apparatus but little steam will pass
from steam tube 2 into the top of J-box f.

The apparatus illustrated in Figures 1 and 2
functions to heat the cloth in rope form rapidly
to a temperature approximating that of the
temperature of steam at atmospheric pressure
and then permits the storage of the heated ma-
terial initially saturated with the alkaline bleach
liquor solution in a storage compartment for a
predetermined length of time. Since an inter-
val of only a fraction of a second, or at most
no more than a few seconds, is required to heat
the cloth by means of steam in accordance with
our invention, it is apparent that the time re-
quired for the bleaching will correspond sub-
stantially to the time the cloth is maintained
in the storage compartment, which time may
be regulated as desired.

Since storage of the saturated and heated tex-
tile fabricg in the storage compartment should be
carried out under circumstances wherein the
temperature of the cloth varies from substan-
tially 200° F. to 170° F. during the one hour
pericd wherein the goods are in the storage com-
partment, the J-box i is preferably insulated in
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order that the temperature may be thus regu-
lated. However, as previously emphasized, no
source of heat is supplied to the J-box, nor are
any portions of the fabric subjected to the action
of any heating medium at any time during the
storage. We have found that a J-box consisting
of a wooden shell, shown as element 23 in Fig-
ure 2, provides adequate insulation against heat
losses so that the temperature does nof{ drop
below about 170° F. in the cloth leaving the J-box
through opening {2 at the end of the one hour
storage period. However, other insulating media
may of course be supplied. In its preferred form
the J-box may be provided with an inner metal
lining 24, which exposes a smooth surface to the
cloth and which is preferably made of a corrosion-
resistant metal such as stainless steel.

Instead of a cylindrical steaming tube such as
element 2 of Figures 1 and 2, a steaming tube of
rectangular shape may be employed as shown in
PFigures 4 and 5. In the latter figures a rectangu-
lar shaped steam box 58 is provided with a plu-
rality of steam inlets 5¢ and with steam and con-
densate outlet 52. Steam inlets 81 are preferably
provided with bafile plates 56 adapted to prevent
direct impingement of the incoming steam upon
the cloth. Numeral 53 indicates a thermometer
well. The ends of steam hox 58 are provided
with slots 54 through which cloth strips 55 may
be passed in open width. Steam box 89 is pref-
erably built integral with the upper part of a
J-box 57 or cther suitable storage compartment.
Only the upper part of the storage compartment
57 is shown, which part is provided with a hinged
cover 58 and consists of an outer wooden shell
59 having an inner metal lining &9, as is the
case in the apparatus of Figure 2. The length of
open width cloth 5% is drawn through steam
chamber 58 by means of winch 6! which is pro-
vided with means not shown for moving the winch
back and forth across the top of the bogx, e. g,
between the positions 81 and 8¢ as indicated by
the arrows. It isseen that winch 61 has two func-
tions, i. e., to draw the cloth through the steam-

5 ing compartment and also to stack the cloth in

the storage compartment.

Whether or not the apparatus of Figures 1 and
2 or that of Figures 4 and 5 should be employed
will depend upon the cloth being treated and also
upon the uniformity of the results desired. The
apparatus of Figures 4 and 5 permits the passage
of cloth in open width form through the appa-
ratus which facilitates a more rapid ang uniform
heating of the goods. This may be desirable in
some circumstances. In general, however, excel-
lent and uniform heating may be obtained using
the cylindrical steaming tube of Figures 1 and 2.
Results of practical trials have indicated that
with cloth rope of 1% inches in diameter sub-
stantially instantaneous and uniform heating to
the desired temperature is readily obtained.

A schematic diagram of assembled apparatus
for use in carrying out our process as described
is illustrated in Figure 6. As shown in the draw-
ings, the textile fabric in continuous length is
caused to travel through a saturating bath con~
taining the alkaline bleaching liquor. 'The cloth
is then passed through the steaming tube into the
J-box, after which it is passed through a washer.
The washer may be of any type conventionally
utilized in textile treating processes. Prior to
passage through the saturating bath the cloth
strip may be drawn through guide eye T4, which
shapes the strip into the form of rope 78. How-
ever, as previously indicated, the bleaching may



be carried out in open width, in which case suit-
able rollers (not shown) will take the place of
the guide eye. The cloth passes into the saturat-
ing solution and under guide rolls 12 located
therein. Squeeze rolls 13 express excess bleaching
liquor from the saturated goods and the guide 14
serves to direct the cloth rope into the steam-
ing chamber through which it then passes into
the storage compartment. The treated fabric
may be withdrawn from the J-box storage com-
partment by means of winch 15 after having
passed over guide rolls 16. From winch 7% the
cloth passes through the washer, which may con-
sist of the three washing compartments indicated

by the numerals 11, 18, and 19. Washing com-~

partment 17 may contain a soap compound, wash-
ing compartment 18 a hot water rinse, and wash-
ing compartment 79 a cold water rinse. The
washer is indicated generally as including two
long squeeze rolls 80, through which the cloth
rope 10 is threaded so as to cause loops of rope
t0 dip a number of times into each washing
compartment prior to emergence from the washer.
Other types of washers may be employed, and in-
stead of the particular washing solutions indi-
cated, other solutions such as a souring solution,
may be used in one or more of the washing com-
partments.

Cloth rope 1, while passing through apertures 8
in end plate § of Figure 1 or apeitures ¥ and 17
of Figure 2 functions as a seal to prevent ex-
cessive escape of steam from the ends of the
steam tube. Cloth rope 55 acts in & similar man-
ner in preventing escape of steam from slots 54
in the end walls of steam chamber 6 of Figures
4 and 5. It should be noted that the steam cham-
ber in all of the modifications of the apparatus
illustrated in the drawings is at all times open
to the atmosphere so that the steam in contaci
with the goods is never at a temperature higher
than substantially the atmospheric boiling point
of water. 'This means that the cloth is never
heated to a temperature above that temperature.
We have discovered that the cloth may be heated
rapidly and substantially uniformly in this man-
ner when a steam tube of sufficient lengih is uti-
lized. For fabrics of normal weight a cloth rope
of about 1.5 inches in diameter may be effectively
heated to substantially the temperature of steam
at atmospheric pressure during passage through
a steam tube approximately 6 inches in diameter
and 6 feet long when passage through the tube

is at a rate of 100 to 150 yards per minute. In

general adequate heating of the continuous
length of cloth will be accomplished if the rate
of travel of the goods through the steam tube
is such that a given point of the strip will be
contacted with the steam for a period of time on
the order of one second. ‘This time interval
obviously may vary considerably depending upon
the type of goods being treated and other cbvious
factors, but rarely will a period longer than
about 1 to 10 seconds be required.

Apertured end cap members 3 of Figures 1 and
9 constitute in effect constrictions of the steam-~
ing tube 2. Instead of the structure shown con-
sisting of these end caps, the steaming tube of
our apparatus may be-constricted in any desired
manner so as to provide openings therein cor-
responding to apertures 8 and 17 through which
the continuous length of goods passes s¢ as to
provide an effective seal against excessive loss of
steam at the points of constriction. Consfriction
at the desired point may be accomplished merely
by shrinking the diameter of the tube, by insert-
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ing apertured plugs into the tube, or by any other
equivalent manner. Instead of a simple steam-
ing tube witnl steam inlets and outlets as snown
in the drawings, the walls oif the tube may be
periorated ana provided witih an outer Jacketv
nto whicq tae sceam is imitially passed. QDVi-
ously the numper oI steam lniets ana/or steam
outiets empioyed may pe varied as aesired. St
otner mocutications of the apparatus will be ob-
vious to those skilled in the use of apparatus
for treating texule materials.

Our process 1s capable of utilization with
bleaching Liquors of varying strengths aid con-
taining va.ymng amounts of peroxygen com-
pounds or Oiiler Pieaching agents. Generally we
prefer to use an alkaline solution of hydrogen
peroxide, astnough other peroxygen compounds
such as socium peroxide or sodium perborate
may be effectavely utilized under certain circum-
stances. The concentration of peroxide in the
bleach bath may range from 1 volume or even
below 1 volume to concentrations of 2 volumes or
greater. 'I'ne voiume concentration of & solution
of hydrogen peroxide or other peroxygen com-
pound is defined as the number of volumes of
oxygen gas measured at U° C. and 760 mm. of
mercury pressure that will be released irom one
volume of the solution at 20° C. Commercial
solutions of hydrogen peroxide such as those sold
under the trade-mark name “Albone” are of 100
volume concentration and contain substantially
21.6% H20:2 by weight and approximately 30%
H202 by volume, Such solutions are ordinarily
diluted by the addition of water in order to give
the desired concentration. They are also usually
rendered alkaline by the addition of various
alkalizing agents, such as caustic soda, caustic
potash, soda ash, sodium peroxide, etc. Usually,
a stabilizing agent is present in the commercial
solution of hydrogen peroxide used to prepare the
bleach bath, and under some circumstances one
may be added to the bleach bath itself. Usually
commercial bleach baths contain sodium silicate,
which operates both as a buffering agent to main-
tain the pH within a desired range and also as
an alkalizing agent. Our preferred bleach baths
may therefore be described as alkaline solutions
of peroxide which may contain from 1 to 6%
and preferably from 1 to 4% of caustic soda or
its equivalent. Peroxygen salts, such as sodium
perborate, may also be utilized. The bath will
preferably havxe a pH falling within the range
10 to 12 and will contain hydrogen peroxide or
equivalent peroxygen compound in amount cor-
responding to 0.3% to 0.6% by weight. The use
‘of such baths will produce, when utilized in ac-
cordance with our process wherein heat input
during the storage period is carefully avoided,
highly uniform whiteness in the bleached fibre,
as well as a fabric with a high degree of absorb-
ency. Under some circumstances the bleach bath
may contain a wetting agent in order to facili-
tate rapid wetting of the fabric with the treat-
ing solution, although such an agent is ordi-
narily not necessary. After the goods are wetted
out in the bleach bath and excess bleach liquor
expressed therefrom, they will normally contain
an amount of bleach liquor corresponding rough-
1y to from 100% to 150% by weight based on the
weight of the fabric itself. However, greater or
lesser quantities of the treating liquor may be re-
tained in the goods, depending upon the partic-
ular quality of bleaching desired and upon the
strength of the bleaching liquor.

It will also be evident that our method is not

9 Vg s
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restricted to a method of operation wherein the
goods are passed but once through the saturating
bath and storage compartment, as it may be de-
sirable in certain instances to subject the goods
to a plurality of treatments in which successive
treatments may be the same or may vary some-
what as to the concentration and character of
the bleach bath applied. The goods before their
subjection to bleaching may have been previously
boiled out in accordance with standard scouring
operations, either those previously in use by com-
mercial bleachers, or in accordance with that de-
scribed in our previously referred to copending
patent application. Thus the advantages of both
procedures may he secured. TUnder certain cir-
cumstances prior scouring or treatment with al-
kaline agents may of course be eliminated, and
the use of our process for bleaching textile goods
which have not been previously subjected to the
action of such alkaline agents is of course within
the contemplation of this invention.

The advantages of our process wherein heat
input is avoided during the period wherein the
goods to be bleached are maintained in contact
with the bleaching liquor may be particularly
illustrated with reference to the graphs shown
in Figures 7 through 15 inclusive. These graphs
show, in particular, the advantages of carrying
out our process so that the cloth to be bleached
is quickly brought to the necessary high tem-
perature, one of substantially 212° F. or one
somewhat helow this temperature, and then
stored under conditions such that the tempera-
ture of the cloth varies from substantislly 200°
P. to 170° F. during the storage period. These
graphs show the superiority as a bleaching proc-
ess of our process over those wherein heat is
supplied by contacting a heated medium, usually
steam, with the impregnated cloth in order that
the cloth may be maintained at a substantially
constant temperature during its period of stor-
age. Specifically, the curves show the ad-
vantages of rapidly heating the cloth in the
steaming tube by contacting it with steam at
substantially atmospheric pressure and then
storing it out of contact with any heating me-
dium, over processes wherein a heating medium
such as steam is continuously present to main-
tain the temperature of the fabric at 212° ¥, or
at temperatures lower than 212° P, such as 170°
F., during the storage period. In all cases the
storage period is substantially one hour, which
is the preferred storage period in our process,
and this may be defined as the period during
which the cloth is in contact with the bleach lig-
uor under conditions wherein bleaching can take
place.

Specifically, the graphs of Figures 7 through 10
show that it is possible to secure a higher per-
centage of whiteness at the same peroxide con-
sumption, or to secure the same percentage of
whiteness with a lower peroxide consumption,
when no heating medium is supplied and the
temperature is allowed to drop from 200 to 170°
. throughout the storage period than when a
heating medium such as steam is supplied and
the temperature maintained at 212° F. or some
temperature below 212° F. such as one of 170°
P, throughout the entire storage period.

The graphs of Figures 11 through 13 inclusive
show the greater rapidity of the bleaching action
when the temperature varies from 200 to 170° F.
during the storage period, as contrasted with
those methods wherein a heating medium is sup-
plied to keep the temperature constant during
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the storage period. This greater rapidity of
bleaching results in a higher degree of whiteness
after a given time interval with the process here-
in described as compared with those wherein
heating media are continuously supplied. These
curves also show the amounts of hydrogen per-
oxide consumed, in the two methods, plotted
against the duration of the bleaching period.

The curves of Figures 14 and 15 are designed
to show the lessened degradaticn in the textile
fibres characteristic of our improved method
wherein the temperature of the fabric during
storage varies from 200° F. to 170° F. as con-
trasted with the fibre degradation where a heated
medium is supplied to maintain the fabric at a
constant temperature. All of these curves will
now be discussed in detail.

In the graphs of Figures 7 through 10, per-
centage whiteness is plotted against peroxide
consumption in milligrams of 3202 per yard of
cloth bleached. 'The whiteness determinations
were made with a standard whiteness com-
parator. The graph of Figure 7 shows the re-
sults utilizing & peroxide bath of ¥ volume con-
centration; that of Figure 8 a peroxide bath of
Y% volume concentration; that of Figure 9 a bath
of 1 volume conecentration; and that of Figure
10 a bath of 2 volume concentration. In Fig-
ures 7 and 8 the curve marked “A” represents
the curve obtained, plotting whiteness against
peroxide consumption, for a process in which a
heating medium, steam under atmospheric pres-
sure, was supplied during the storage period in
order to maintain the temperature of the goods
constantly at substantially 212° F. Curve B rep-
resents the curve resulting, plotting peroxide
consumption against percentage whiteness, when
the goods are treated in accordance with ocur im-
proved process, no heating medium being sup-
plied during the storage period, the temperature
falling from 200° P, to 170° F. during the one
hour storage period. It is evident in the cases
of both the ¥ volume bleach bath and the %
volume bleach bath that the method of curve
B gives a higher percentage of whiteness for a
given peroxide consumption than the methed of
curve A. Conversely, for a given percentage
whiteness the method of curve B uses up less per-
oxide.

In the graphs of Figures 9 and 10 there are
plotted, in addition to curves corresponding to
curves A and B, curves C and D. Curve C con-
stitutes a graph of percentage whiteness against
hydrogen peroxide consumed in milligrams per
yard of cleth when the temperature of the im-
pregnated cloth during the storage period is
maintained at substantially 190° F. by contacting
it with steam under a pressure lower than atmos-
pheric as a heat source. In Fig. 10, curve D is
& graph of percent whiteness against peroxide
consumption in milligrams of H202 per yard of
cloth when the cloth after impregnation, is main-
tained during the storage period at a temperature
of 170° ¥. by continuously contacting it with
steam under reduced pressure as g heat source.
On each graph, that of Figure 9 and that of
Figure 10, the curves A and B are the same as
those of Figures 7 and 8, i. e. percentage white-
ness is plotted against peroxide consumption for
a process wherein the temperature is continuously
maintained during the storage peried by steam
at a temperature of 212° F., and a process where-
in no heating medium is supplied and the tem-
perature during the storage period varies from
200 to 170° F. The latter, as shown by curve B
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in all of these graphs, is the improved process
described herein.

It will be apparent that in all cases the method
of curve B gave a higher percentage whiteness
for equal peroxide consumption than either the
method of curve A or the method of curve C. For
equal percentage whiteness the method of curve
B required a lower peroxide consumption than
either the method of graph A or the method of
graph C. These curves conclusively show that
the process wherein no heating medium is sup-
plied and the temperature is permitted to drop
from 200 to 170° F. during the period of storage
is considerably more economical and produces
better bleaching results at lower peroxide con-
sumption than do those methods wherein a heat-
ing medium is supplied in order to maintain the
temperature of the impregnated cloth substan-
tially constant over the entire storage period.

Referring now to the graphs of Pigures 11, 12
and 13, these graphs show the curves resulting
when whiteness and peroxide consumption are
each plotted against bleaching time. The graph
of Figure 11 shows the results obtained with a
bleaching bath comprising hydrogen peroxide of
substantially ¥ volume concentration. The
graph of Figure 12 shows the results secured with
a bleach bath of 1 volume concentration, while
the graph of Figure 13 constitutes a plot of the
results secured with a hydrogen peroxide sclution
of 2 volume concentration.

In each case curve E on the percentage white-
ness curve and curve E’ on the hydrogen peroxide
consumption curve represent the graphs result-
ing when the process carried out is that described
in this application, no heating medium being sup-
plied to keep the impregnated goods at a con-
stant temperature during the storage period,
which temperature therefore drops from sub-
stantially 200° P, to 170° F.

Curve F on the percentage whiteness graph
and curve FV on the hydrogen peroxide consump-~
tion graph are the curves resulting when a con-
stant source of heat is supplied to the stored
goods, steam at atmospheric pressure, in order
during the bleaching period continuously to
maintain the temperature at substantially 212° P,
Hinally, curve G on the percentage whiteness
curve and curve G’ on the hydrogen peroxide con-
sumption curve also show the results sectired when
a constant source of heat is supplied to the im-
pregnated goods during the storage period. How-
ever, in this case the temperature maintained by
the use of steam at reduced pressure during the
entire storage period was 170° F. It will be noted
that in the case of the graph of Figure 11 no
curves corresponding to G or G’ were plotted.

The graphs of Figures 11 through 13, partic-
ularly curves E, F, and G, show conclusively the
higher percentage whiteness attained for a
bleaching period of any specified duration when
practicing the process herein described, as con-
trasted with processes wherein heat sources are
supplied to maintain the temperature substan-
tially constant throughout the storage period.
For all practical bleaching periods, i. e. bleaching
pericds ranging from ten minutes to sixty
minutes, the superiority of the process wherein
the temperature drops from 200° ¥ to 170° P.
during the storage period is evident.

Referring particularly to the peroxide con-
sumption curves on the graphs of Figures 11, 12
and 13, curves B/, ¥/, and G’, it will be noted that
the amount of peroxide consumed in a given time
was always greatest when the temperature was
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continuously maintained during the storage
period by means of a heating medium at sub-
stantially 212° B, While the amount of peroxide
consumption during a specified time interval of
bleaching period was somewhat greater when
the temperature fell from 200° to 170° F,, as in
our improved process, than it was when the tem-
perature was continuously maintained at 170° F.
during the bleaching period, it is evident that the
difference hetween these two curves, curves E’
and G’, was indeed very slight. When contrasted
with the percentage of whiteness secured (com-
pare curves E and G, the superiority of the proc-
ess herein described, even though it does con-

= sume slightly more hydrogen peroxide in g given

bleaching period, will become immediately evi-
dent.

That less degradation occurs when, after ini-
tial heating, no further heat input is supplied
and the temperature of the stacked goods during
the storage period is allowed to drop from sub-
stantially 200° F. to 170° F'., is illustrated by the
results plotted in Figures 14 and 15. In these
figures, the curves resulting from plotting the
data obtained from tests on cotton fabrics
bleached in accordance with the method of our
invention are represented by the letter R. The
letter S, in each graph, represents the plots of
the corresponding results obtained in a process
wherein the cotton goods, impregnated with the
bleaching solution, were maintained at a tem-
perature of substantially 212° F. by constantly
supplying to the stacked goods a heating medium
in the form of steam at atmospheric pressure.

Figures 14 and 15 constitute a plot of fAuidity
in recipoises against percentage of whiteness.
Samples of cloths bleached to various percentages
of whiteness by the two processes were taken and
the fluidity of each sample determined. Then
the fluidity of each sample was plotted against
percentage whiteness to give the curves shown
in Figures 14 and 15. In the case of Figure 14,
the samples were bleached with a hydrogen per-
oxide solution of 1 volume concentration, while
in the case of the curve shown in Figure 15 the
bleach bath was of 2 volume concentration.

In determining the fluidity, the viscosity of a
cuprammonium solution of the sample was de-
termined in accordance with standard methods
usual in the textile bleaching industry. The
fluidity, in reciprocal poises or recipoises, is the
reciprocal of the viscosity, which is normally ex-
pressed in poises or centipoises. Samples having
lower fluidity were less degraded and the fibre
had undergone less chemical change than in the
case of those samples having higher fluidities.

It is apparent from the graphs of Figures 14
and 15 that curves R, in both figures, represent
lower fluidities for given percentages of whiteness
than do curves S. This means that for a given
percentage of whiteness the cotton fabric is less
degraded and less changed in chemical composi-
tion, i. e. less damaged, by utilizing for bleaching
it the process described herein, than it is by uti-
lizing a constant temperature process wherein
heat is continuously supplied during the storage
period to maintain substantially constant the
temperature of the stacked fabrics. Conversely,
for equal fluidities, representing equal amounts
of degradation and chemical change in fibre
structure, i. e., equal amounts of textile injury,
the percentage whiteness is greater with samples
bleached in accordance with the method herein
described than when those samples are bleached
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with the constant temperature heat
methods.

Since the percentage whiteness to which any
given fabric may be safely bleached in commer-
cial bleaching operations depends entirely upon
the permissive degradation or loss in tensile
strength, it is significant that by utilizing the
method herein described it is possible to bleach
the fabric to a higher degree without carrying
degradation and chemical change beyond per-
missive limits. This advantage of our method,
wherein the temperature is permitted to drop
from 200° F. to 170° P, renders the method much
more attractive for commercial bleaching than
constant temperature methods such as those pre-
viously used in the prior art which are, in all
cases, characterized by greater amounts of fibre
degradation if an equal degree of whiteness is to
be secured.

It may be advantageous in some instances to
utilize for padding, wetting, or saturating the
goods to te bleached g bleaching solution at tem-
peratures somewhat above room temperature.
However, for most purposes the bleaching solu-
tion in which the goods to be bleached are wet out
or impregnated will have a temperature of room
temperature or even below room temperature,
at which temperatures the bath is more stable
than at elevated temperatures. This is of course
an added advantage of our method, for instead
of having to heat the entire body of bleaching
liguor to an elevated temperature as in former
bleaching methods, the major portion of the
bleach liquor may be maintained at a tempera-
ture at which it is relatively stable, and only that
portion actually in contact with the goods and
serving to effect bleaching need be heated to an
elevated temperature. This heating to an ele-
vated temperature is readily accomplished by
passing the goods through a steaming tube for
a short peried prior to stacking the goods under
conditions wherein the temperature drops from
substantially 200° F. to 170° F. during the ensuing
storage period of approximately one hour.

It will be evident to those skilled in the art of
treating textile materials that various modifica-
tions of our process and apparatus as described
above may be devised witheout departing from
the spirit and scope of our invention. Thus,
various means may be employed for removing ex-
cess treating liquor from the saturated goods,
and various means may bhe used for zig-zagging
the cloth rope in the J-box during the stacking
operation. Further, many modifications may be
devised in the details of the process described ag
our preferred embodiment which would never-
theless come within the purview of our inven-
tion.

It may be pointed out that the apparatus in-
cluding the steaming chamber is not restricted
to apparatus of any particular shape or size. As
far as the steaming tube is concerned, all that
is necessary is that the goods be heated rapidly
with steam at substantially atmospheric pressure
to a temperature of 212° ¥, or slightly below that
temperature. Thus, any steaming tube suitable
for accomplishing this purpose is satisfactory,
and the apertured end caps and other details of
construction described in connection with our
improved apparatus may be considerably modi-
fled, or omitted, without departing from the
scope of our invention. In brief, the scope of our
invention is not to be restricted to procedural
details and features set forth as illustrative of a
preferred embodiment of our improved bleaching
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process, but it is to be construed in accordance
with the appended claims and prior art.

We claim:

1. A process of bleaching textile goods which
comprises impregnating said goods with an
aqueous alkaline solution of a peroxygen com-
pound, rapidly heating said impregnated goods
to a temperature within the range 200 to 212° F.
by passing them in contact with steam, and then
storing said goods both out of contact with the
main body of alkaline solution and substantially
out of contact with steam under conditions
wherein heat losses are reduced but no further
heat input occurs for a period of at least thirty
minutes.

2. A process of bleaching textile goocds which
comprises impregnating said gocds with an
aqueous alkaline solution of hydrogen peroxide,
passing said goods rapidly through a chamber
filled with steam so that said goods are rapidly
heated to a temperature falling within the range
200 to 212° F., and then storing said goods, both
out of contact with the main body of alkaline
solution and substantially out of contact with
steam, under conditions wherein heat lcsses are
reduced but no further heat input occurs for a
pericd of at least thirty minutes.

3. A process of bleaching textile goods which
comprises thoroughly wetting said goods with an
aqueous alkaline solution of a peroxygen com-
pound, rapidly passing said wetted goods through
a chamber filled with steam under conditions
wherein the temperature of the wetted textile
goods is elevated to one falling within the range
200 to 212° ¥, and then storing said goods in an
insulated storage chamber, both out of contact
with the main body of alkaline solution and sub-
stantially out of contact with steam, so that the
temperature thereof falls from substantially
200° F. to substantially 170° F', during the ensuing
storage period of at least thirty minutes.

4. A process of bleaching textile goods which
comprises wetting said goods with an aqueous
alkaline solution of hydrogen peroxide, heating
said goods rapidly so that the temperature is
rapidly elevated to a temperature within the
range 200 to 212° F. by passing said goods in con-
tact with steam, and then storing said goods both
out of contact with the main body of alkaline
solution and substantially out of contact with
steam under conditions wherein the temperature
drops to substantially 170° I, for a period of time
sufficient to secure satisfactory bleaching of said
textile goods.

5. A process of bleaching textile goods which
comprises thoroughly wetting said goods in an
aqueous solution of a peroxygen compound, rap-
idly passing said goods through a chamber filled
with steam at atmospheric pressure so that said
wetted goods are heated to a temperature ap-
proximating 212° F., and then storing said goods,
both out of contact with the main body of aque-
ous solution and substantially out of contact with
steam, under conditions wherein heat losses are
avoided but no further heat input occurs for a
period of time of at least thirty minutes during
which period bleaching occurs, the temperature
of said goods during said bleaching period pro-
gressively falling from one in the neighborhood
of 200° F. to one of substantially 170° I,

6. A process of bleaching textile goods which
comprises thoroughly wetting said goods in an
aqueous alkaline solution of hydrogen peroxide,
rapidly passing said impregnated goods through
a chamber filled with steam at atmospheric pres-
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sure, and then storing said goods, both out of
contact with the main body of alkaline solution
and substantially out of contact with steam,
under conditions wherein heat losses are reduced
but no further heat input occurs for a period of
time ranging from thirty minutes to sixty min-
utes, during which period the temperature of said
impregnated goods falls from one in the neigh-
borhood of 200° F. to one in the neighborhood of
170° F. and said hydrogen peroxide acts upon
said textile goods to bring about bleaching
thereof,

7. A continuous method for bleaching textile
goods which comprises continuously passing a
web of textile goods through an aqueous solution
of a peroxygen compound, then continuously
passing said web through a chamber filled with
steam, said web being in contact with said steam
only for a very short period of time, during which
time the temperature of said web is raised to one
falling within the range 200 to 212° F., and then
continuously passing said web into an insulated
compartment wherein said web is stored both out
of contact with the main body of aqueous solu-
tion and substantially out of contact with steam
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so that the temperature of said web drops from
one of substantially 200° F. to one in the neigh-

i

borhood of 170° F., and said textile goods are

bleached by the action of said peroxygen
compound.

8. A method of bleaching textile goods which
comprises the steps of subjecting said goods to
preliminary treatment with an aqueous alkaline
solution at an elevated temperature, impregnat-
ing said goods with a bleach liquor comprising
an aqueous solution of a peroxygen compound,
squeezing out excess bleach liguor, passing the
goods in heat contact with steam so that said
goods are rapidly heated to a temperature within
the range 200 to 212° F., and then storing said
goods both out of contact with the main body
of agueous solution and substantially out of con-
tact with steam under conditions wherein the
temperature is progressively reduced from one
approximating 200° F. to one approximating
170° P., said stored goods heing stored during
said period under conditions wherein no heat
input thereto occurs.

DONALD J. CAMPBELL.
FRANCIS LE ROY FENNELL.
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