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OFFICE.

HENRY HADFIELD, OF STOCKPORT,

ENGLAND, ASSIGNOR OF TWO-THIRDS

TO JOSEPH JOHNSON SUMNER AND WILLIE HADI‘IELD OF I‘URNESS VALE,

ENGLAND.

PROOESS_OF BLEACH_ING.-'

SPECIFICATION formmg part of Letters Patent No. 635, 248 da,ted. October 17 1899.

“Appleation filed December 21, 1897, Serial No., 662,362,

(No specimens,)

To all whomv @t may concern:

Beitknownthatl, HENRY HADFIELD, a sub-
ject of the Queen of Great DBritain, residing
at Fern Bank, Furness Vale, near StOckport,

g county of Chester,England,haveinvented cer-
tainnew and nseful Tm provementsin Methods
for Use in Bleaching and Washing Goods in
the Piece, as set forth in the fc}llowmw Speci-
fication.

ro My said invention relates to improvements
in the method for use in bleaching and wash-

ing woven goods in the piece, and has for its
ol)Ject not only to dispense with the usual |

- keirs used for the lye-boil, but also to con-
‘15 tinuously effect the bleachmﬂ* of the goods
without handling the saine; and 11 Or del that
my invention may be fully understood I have
attached hereto two sheets of explauabmy
drawings, to.which 1 will now refer.

20 In the S&ld drawings, on Sheet 1, Figure 1

1epresents in plzm view the appamtns used
Dby me in carrying out my method.  Iig. 21s
a sectional side elevation of the som mfr-bath a
- Fig. 31sa sectional side elevation of Bhe wash-

25 1nn'-clstem I'ig. 4 is a sectional end eleva-
tlon of one of the series of becks. - Fig. 5 rep-

resents a 81(1@ elevamon of one of the becks.
On Sheet 2, Fig. 6 is a sectional side elevation

~ of the appamtus for continuously bleaching
30 the fabriec.
Fig. 8 is a side view of one of the parts.

As is well known, the preliminary treat-
ment -of the fabrics in the keirs consumes
considerable tmle, and extensive handling of

35 the material is required betfore 1t leaves the
keir.
on Sheet 1 of the drawings, to wlnch I will

irst refer.

In the drawings the material under treat-

40 ment is shown in rope form, although the
open formation may also be treated.

According to my invention the material,
after being smﬂ*ed in the usual manner and
mo1stened When required, is passed through

15 a ‘‘pot-eye” into a weak hydrochloric- acid
souring-bath A of about 2° Twaddell. A sec-

tional slde elevation of the bath A is shown

in Fig. 2. The material is carried over and
under top and bottom carrying-rollers and
so out between squeezing-bowls ¢ a, the lower

Fig. 7 is a plan of the same, and

The .apparatus to effect this is shown

one of which is driven by a belt or suitable

‘gearing to feed the material forward. Trom

the bath A the material is drawn onto a still-
age BB by a wince b and allowed to stand for

a few hours, say from about three to siXx. 55
The stillage B is shown in the drawings in
duplicate, so that as the material 1s bemﬂ' led
from the souring-bath and standing f01 the
requisite time 1n one the material 1n Lhe other -
is being conducted through the after proc- 6o
esses. I'rom the stillage B the mater 1al, after
being allowed to stand f01 the requisite length
of time, is then passed into a cistern C, con-
taining cold or warm water. Kig. 3 shows a
sectmn&l elevation of the wa&hinﬂ-cistom C. 65
This cistern isdivided into two compartments
¢ d by a partition ¢, and the material is passed
over and under top and bottom carrying-roll-

| ers, as plainly shown in Fig. 3, to provide fox
the. 1equls1te Jength of immersion.

A spurt- 70
pipe ¢’ supplies. Wabel to the compartment d, -
which overflows into the compartment c, So' |
that the fabric meets the cleaner-water as it is

passing out of the cistern. Revolving beaters

¢* etare alsomounted in the cistern C. Squeez- 75

‘ing-bowls f f éxpress the water from the ma-

terial as it leaves the cistern C. One pof these
bowls f is driven so as to pull the fabric
through the cistern. IFrom the washing-cis-
tern O the material is drawn through a series 8o .
of becks DETF GH I. The beoks are six in
number; but I do not limit myself to this, as
more or less may be employed. The becks
contain a weak solution of beoiling causticsoda

of about, say, 2° Twaddell. The caustic-soda 35
solution may also contain about three per
cent. of petroleum. The caustic soda 18
heated by means of perforated steam-pipesg.
Squeezing-bowls h h are mounted above the |
becks, one of which is driven so as to pull go
forward the fabric, and a revolving beater 7
may also be emnloyed The: rOped fabric as .
it enters the beck is coiled, folded, or com-
pacted at the bottom of the beck, as shown

in Fig. 4. It is then conducted between the 05
Squeezing-bowls and again coiled at the bot-
tom of the beck, and so on, being passed be-
tween the pegs or guides 7, so as to travel
through the beck between the squeezing-bowls

] h h in a spiral fashion. The becks are placed 100




in communication with each other by means |

- of conduits %, along which the material is

_eapable of eonta,mmﬂ' about

passed from one to the meighboring beck.
The material being passed spirally through
the becks and coiled or folded along the bot-
tom, as shown in Fig. 4, each of the becks is
wht Or nine

~ hundred yards of fabrie.
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‘The material is constantly in motion, and

'bemn* passed continually between the various

squeezing—b(jwls the sizing and other matters

contained in the material and which are de-
stroyed and loosened by the souring-bath and
caustic soda are constantly being expressed

and the process is naturally expedited. The
cloth, moreover, 1s left in a more perfect con-
d1l;10n for the after process of bleaching,  If

“desired, the becks may be divided 11:1130 Com-
p_arbments of decreasing levels of liquid, the

liquid from one flowing into the other, so that
as the material advances it meets compara-

tively cleaner solutions of caustic soda.

On leaving the last of the series of becks I
the materlal 1s drawn Dby the wince b and
thoroughly washed. 'This further treatment

i8 shown in Sheet 2 of the drawings, which

illustrates my method for the conbmuous
bleaching of woven goods in the open forms;

but it Wlll be understood that goods may also

The mate-
rial after leaving the last beck I is passed

be treated in the rope formatlon

. over the guide- roller m and stenting-bars

35

m' m' to the washing-vat J, as mdwa,ted by

*the arrows, the water eontmned therein be-

ing preferably hof. .The vat or cistern J is

| promded with top and bottom guide-rollers

n, above and below which the fabric is led.

| The cistern J is dnnded into two compart-
ments by & partition n’ in such a manner that
5 two different levels of water are maintained
Spurt-pipes n® deliver wa-

in the cistern..

- ter into the compartment J' of the cistern J,

'.',45'
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which then overflows into the compartment
J*. An opening 7®is provided within the
side of the compartment J*, so as to maintain
a constant level of liquid within, as indicated
in the drawings. Steam- plpes 0 0 are pro-
vided to heat the contents of the clstem J .

- Revolving beaters or dashers o' o' are also

mounted in the sides of the cistern to agitate

the water and direct the same upon the sur-

face of the fabric. It will be noted that as
the clean water is delivered to the compart-
ment J' only the incoming fabric will first
meet the dirtier water in the compartment J=2,
proceeding from thence into the cleaner wa-

‘terin the compartment J' of the cistern. The

material under treatment is led from the cis-
tern J between squeezing-bowls K, the mois-
ture expressed from the fabric being re-

“turned to the compartment J' by the inclined

plate or board o°. Leaving the squeezing-
bowls K the fabric is subj’ected to a second

‘wash in a cistern L. The cistern Lis similar

in construction to the cistern J, being pro-
vided with top and bottom U‘I]ldl]]ﬂ‘-lﬂlle]f‘s P,

\
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2 and steam-pipes .,

shown in the drawings. From the second
wash in the cistern L the goods are again
passed between squeezing-bowls M, the ex-
pressed liquid being returned by the inclined
plate or board g to the c1ster11 L. The mate-
rial then passes in a ‘‘chemicking-vat” N,
which is also provided with top and bottom
guide-rollers 7. This chemicking-bathis the
usnal_ehloride—of-lime bath. Aftertreatment

in the chemicking liquid the material is con-

I may, if desired,
employ only one washing-cistern divided into

any convenient number of compartments by
partitions and having therein decreasing wa-
ter-levels, although I prefer the arrangement

7
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ducted again between squeezing-bowls O and

O, from whence it passes into a closed cham-

ber P, having a removable top or- cover s,

within which heat is applied to the fabric to

liberate thechlorine. Thebottom of the cham-

ber Pis provided with perfomted steam-pipes -

1/, as shown more clearly in the plan view,
Kig. 7, from which steam enters into a,nd
hea’ts the chamber and acts on the passing
fabriec. In passing through the chamber P
the fabric is again led over a,nd under top and

‘bottom O'ulde-lollers ¢t and is thoroughly

steamed to liberate the chlorine. -
The liberation of the chlorine leaves in the
cloth a certain proportion of insoluble lime,

which I render soluble in the following man-

ner: The steaming or heating chamber P is
provided with a heated vaporizer Q. (Shown

more clearly in the separate. view, Fig. 8.)
‘The vaporizer consists of a metallic, earthen-
ware, or other tank or trough wu, along the
bottom of “hlch 1s arranged a steam or other.

heated pipe w'. Steam is admitted to the

pipe %' and controlled by a suitable valve u?

QO

95

160

io5

The pipe «' isalso in connection with a steam- ..

from the pipes.

Upon the top of the stea,m chamber P 1
mount two vessels R, containing acetic acid
and provided with stop -cocks v.

‘trap «° to remove the water of condensation

I16

A small

quantity-of the acetic acid is dnected into

the funnels of two bent tubes ', the lower
projecting parts v®of which are pelforated S0

as to discharge the acid upon the heated pipe

w', disposed along the bottom of the trough .
The acetic acid is thus vaporized by contact
with the heated pipe v’, and the vapors min-
ole with the steam, and while assisting to re-
move the chlorine from the cloth also lender
the residual lime in the cloth soluble.
To further complete the bleaching action
of the chlorine and acetic-acid vapors upon
the cloth, I now pass the cloth into a second
steaming-chamber S, where it is subjected to
the action of steam alone. Thesecond steam-

115
120

125

ing-chamber is also provided with top and

bottom guide-rollers w and steam-pipes /.

As 1nd10&ted in the drawings, the chambers

P and S are provided Wlth slatted wooden
bottoms or trestles w'. A canopy w® and
chimney w? collect and remove the vapors

& central partltlon »’, spurb-p1pes 132 beaters  from the steaming-chambers, as indicated by

I30
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the arrows.
steaming-chamber S to the final washing-cis-
terns T’ and U,where the material is subgeeted

to a final wa,sh of hot or cold water and 1s

conducted through squeezing-rollers to the
usual drying-cylinders to be dried.

The washing - cisterns ' and U are con-
structed in a manner similar to the washing-
cisterns J L, and therefore do not need to be
described in detail.

1f necessary I might interpose a weak sour-
ing-path between the second steaming-cham-
ber S and the final washing-cisterns T U.

The requisite heat ]]’llf_"ht be applied to the
fabric otherwise than by steaming Ifor ex-
ample, I might admit or force hot air into
the chambers P S or lead the fabric between
or over heating-boxes or over steam or other
heated roliers. |

The various squeezing - bowls might be
driven bysuitable bevel-gearing, as mdwated
in the plan view, I'ig. 7.

As a modi: Jeatlon instead of vaporizing
the acetic acid in the steaming-chamber P,
as described, I might pass the fabric through
a separate bath of acetic acid preliminary 10
its treatment within the steam chamber or
chambers.
in dotted lines in the drawings and contain-
ing acetic acid) is mounted or disposed be-
tween the chemicking-vat and the steam-
chamberP. The fabricisled from the squeez-
ing-bowl O into the trough V and below the
roller 2, and from thence after immersion in
the acetic acidit is passed between the squeez-
ing-bowls O’ and conducted to the steaming-

The cloth is then led from the |

In this case a trough V (shown

¥

chambers P, where it is subjected to the ac-

tion of steam alone and finally washed 1n the
cisterns T U, as already described. Instead.
of a separate bath of acetic acid I may ap-
ply the acetic acid alonﬂ' with the ehlorine in
the cistern N.

Under the hereinbefore-described continu-
ous bleaching process the cloth does not re-
quire to be handled after leaving the becks
and the bleaching is both expedlted and
cheapened. o

I declare that what I claim is—

1. Theimproved method or process of con-
tinuously bleaching and washing woven
goods in the piece, in which the D*oods are
ﬁrst subjected toa hot wash or Washes, passed

through a chemicking-bath, and then sub--

Jeeted to the mmultaneous actlon of steam

and acetic-acid vapor in a suitable chamber

from whence they pass to a chamber where
they are subjected to the action of steam

alone and are finally washed, substantially as

desecribed.
2. The herein-deseribed plocess congisting

1in passing the goods through a hot wash, then

40

45

55
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through a chemicking-bath, then subjeeting .

the goods to the.simultaneous action of acetic
ac].d and steam and then washing the g goods,
snbstantially as deseribed.

In witness whereof 1 have hereunto set my
hand in presence of two witnesses.

HENRY HADFIELD.

Witnesses:
JOSHUA ENTWISLE,
THOMAS LATHAM.
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