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To all whom it may concern: |
Be 1t known that I, JAMES MEIKLE, now &

| subject of the Queen of Great Britain, bub hav-

IO

ing declared my intention of becommﬂ* a citl-
zen of the United States, residing in the city
and county of Providence, and State of Rhode

Island, have invented certam new and usefnl

Improvements in Bleaching Apparatus, -of

which the following is a sl*)eelﬁeatmn

The object of my invention is to provide ap-
paratus whereby the bleaching of cotton and
otherfibrous and textile fabrics may be effected

~in a less expensive manner than has hitherto
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- not less than from four to eight days is neces-
sarily occupied In cwrymw out the Whol(l,
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been possible, whereby the result may be pro-
duced in ashorter time than hitherto and with-
out iInjury to the fabrie¢, and whereby larger
quantities of goods :nny be operated upon
within the same area.

Theessential features of the process of bleach-
ing fabries as ordinarily condacted at the pres-
ent time consist, generally, in successive boil-
ings and washings in solutions of lime, in very
dilute acid, in a solution of soda-ash, and in
solutions of chlorine. During the intervals
between these several treatments the fabric 1s
washed many fimes in water, and a period of

process.
The object of the several different and suc-

cestive treatments is to entirely remove from

the fabric the oils and other extraneous sub-
stances which have become incorporated with
it daring the proeess of manufacture, and to
enable the chlorine—which is the principal
bleaching agent—to exert full and equal chem-
ical action upon all parts of the fabric, so as

to produce a uniform whiteness of the same 1n

every part.

The essential fe'“bture of my invention con-.

sists in exposing the fabric to the action of the
bleaching agent or solutions in such & manner
that the Iorelﬂn substances are not only forced
out of the f‘lbl‘lc by mechanical action, but the

bleaching - liquid 1s brought into intimate,

rapid, and effectual con’mct with every por-

tion of it, thereby producing the desired effect

with great rapidity,and at the same time with-
out injury to the fabric. This I effect by
bringing the cloth or other material to be op-

t

ence to a series of pipes carrying the bleach-
ing-liquid in an inclosed keir or boiler that
the solution may be forced,under considerable
pressure, entirely through the interstices of 55
the fabric. Large quantmes of the chemical
solution are thus brought into contact with
every portion of each one of the threads of the
fabric in a short period of time, thus rapidly

pr oducing both the clmnsmﬂ aud the bleach- 60
ing effeets

The accompanying drawing 1llustrates 2 con-
venient form of ml}p‘u‘%tus embodymﬂ the-es-
sential features of my invention.

I have ascertained by experiment that in 63
bleaching by my process 1t is wholly unneces-
sary in 111081} cases to use successively several
solutions,as in the or dinary process of bleach-
ing. A single solution containing the neces-
sary elements for both cleansing and bleaching 7o
the fabric has been found crenemlly sufﬁclent
to produce the best results. Several pieces of
cloth are taken at a time, and these are first
well soaked in a tank containing the same
liquor as it is intended to use in the keir. 75
The ends of the several pileces are then taken
together and are drawn out of the tank over
r(}llels in the usual manner, and are then made
to pass through a second tfmh, preferably con-
taining the same liguor, and thence through o

a pair “of nipping-rollers as it leaves this sec-
ond tank. The cloth is now kept spread out
to its full width, and is folded back and forth,
in the usual manner,in folds of a yard or there-
about in length,until a large number of thick- 85
nesses have been spread evenly together.

I have found in practice that by the use of
my apparatus three hundred thicknesses or
more may conveniently be laid together, and
can be successfully operated upon by the SO- QO
lution as applied at the next step of ‘the pro-
cess. The folds are then laid upon an endless
belt, and irom this are carried through sue-
cessive pairs of rollers to the inside of the
keir, where the principal part of the process g5
1S accomphshed The keir is of sufficient
length to admit a number of series of the folds
or lfl,yers of the cloth, as described. ™The
width of the keir 18 the same as the width of
the cloth. Within the keir the series of folds ro
are received upon an endless belt or apron, of

erated upon into such a 1)081131011 with refer- | wire-cloth or similar open constructmn, and
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are carried slowly through the keir in the di- |
‘rection of its length, passing out through a

system of rollers similar to that at its en-
trance. Within the keir, and just above the
layers of cloth, a system of perforated pipes
18 arranged, the pipes being placed side by
side, extendin g lengthwise of the keir and cov-
ering its entire breadth. These pipes have
numerous perforations in their under sides,
and are intended to convey the bleaching so-
lution and to discharge the same formbly

through the perfemtions and downward upon |

~ the layers of cloth over the whole extent as

15

spread out within the keir. The mass of fold-
ed cloth rests upon the endless apron before
mentioned, beneath which is a perforated false

- bottom of the keir a few inches above the

20

16 to the perforated pipes above the cloth.

20

main bottom. Underneath this false bottom
the solution collects after having been foreced
through the mass of cloth, from which it is
pumped back into the same tank that supplies
In
this way the same solution can Dbe used over

and over again until its strength is exhausted,
when it may be drawn away from the bottom

of the keir and a new supply provided.

The most important feature of my inven-
tion consists in applying the solution to the
cloth by means of the perforated showering-
pipes, as before explained, in a finely-divided
state, and under sufficient pressure to force

~the liquid through the entire mass of cloth
~and over its whole surface in so effectual and

35

rapid a manner as to both cleanse and bleach
the cloth 1n a short time. In some- cases if
may be necessary to pass the cloth in the same
manner through a similar keir with a fresh

- solution and under less pressure than in the
- first one; but this is not generally the case.

10
- washed in clear water,

After lezwmﬂ the kelr the fabrie is thoroughly

after which it may be
soaked in chlorine- hqum and after that it

- should be soured and *weshed 1n elefu water

43

and then dried.

Referring now to the accompanying draw-
ing, A represente the first tank, in which the

~ cloth O 18 soaked, the tank bemfr partly filled

50

_also partly filled with a similar solution.

| eleansmcr agents.

with a solution contalnmﬂ‘ the bleftehmo and
I'rom the tank A the Sev-
eral ends of the cloth are passed over the roll-
ers B and D into the tank A’. This tank is
It

- passes through the tank under the roller E,

55

‘thence up fmd out of the tank between the
pressure-rollers F and I, which press the sev-

eral pieces closely together. It then passes

- on to the upper side of the endless belt or

H0

- properly operated npon within the keir. The

apron G, which moves in the direction of the

arrow over the rollers G'G’. On this belt the
cloth 1s folded back and forth in folds of about
one yard evenly and smoothly until a sufficient
number of thicknesses have been laid to be

~object of the soaking within and passing

63

through the tanks A and A’ is to get the fab-

- rie thoroughly wet and to a cerfain extent im-

pregnated with the solution, so that it is in a |

of closely-fitting rollers, H and H’.

311,349 |

better condition to allow the latter to beread-
ily forced throughit,which isdone at the next
step of the process. From the endless belt G

70

the cloth thus folded is led between twopairs

These
rollersare pressed together by suitable springs,
and have their bearings withinthe sides of the
box X. This box is securely attached to the
end of the keir XK. Through an opening, %,
in the end of the keir the cloth, having 1ts

layers pressed closely together, entere the L..en |

and the series of folds are laid sueeessively'
upon the endless belt L, which passes in the
direction of the arrow over the rollers [ .
This belt 1s preferably made of wire or other

woven material, so as to be as open as possi-

ble and not obstluet the passage of the solu-
tion downward as it i1s forced through the
cloth. The width of the keir is the same as
the width of the cloth, so that the folds of the
latter fit as closely as praebieable the sides of
the former. The cloth, having passed through
the keir, leaves the same throungh a similar
opening, &', and passes between the rollers H?
and H°.  Within the keir, and extending
through its length in a position just over the
layers of cloth, is a system of pipes, P. These
are placed closely side by side throughout the
width of the keir, and are each joined to the
cross-pipe . Into thisisled the supply-pipe
P* from the tank O, which tank contains the
bleaching solution. The solution in the tank
is heated by the steam-pipe S, steam being ad-

mitted by the valve s. The valve s’ admits the
solution from the tank O to the pipe P'. A
pressure of from sixty to one hundred pounds
per square inch is preferably maintained with-

in the tank O, and is communicated to the sup-

ply-pipes P. Asthe cloth passes through the

keiron the endless belt Lithe solution is admit-

ted tothesystem of pipes P by turning the valve
§', and under the pressureabove stated the solu-

tion is driven through the perforations which
| closely cover the ander surface of the pipes

P, is showered upon and forced through the
layels of cloth spread out evenly beneath, and
fitting the sides of the keir closely. The S0-
lution having passed through the cloth and
throuﬂ*h the wire belt L, passes also through
the pelfomted false bottom K’ and falls 10
the bottom of the keir. The pipe P? leads

from the bottom of the keir into the tank O,

and the pump U within said pipe is kept in
action to remove the solution from the bottom

f the keirinto the tank O. Itis evident that
by this means a rapid circulation of the solu-
tion may be kept up aslong as the latter is fit
to use. When the selutmn 1s exhausted, 16

may be drawn off by means of the pipe P* be-

low the keir, and new solution may be let into
the tank O by means of the pipe P°. After the
cloth has left the keir it is led into the tank

R, in which it is thoroughly washed. It may

then be soaked 1in a solution of chlorine to fur-
‘ther whiten 1it, then. somed washed, and dmed

in the or dmal ¥ manner.
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I have found in plaetlee :that cloth may be
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bleached by means of this apparatus within
from four to six hours, and which will have
at least an equal purity in color and retain
at least equal strength with goods bleached

by the ordinary process, occupying from five
to eight days.

1 clfum as my invention— |

1. The emnbmatmn substantmlly as here-
inbefore set forth, with 2 bleaching keir or
boiler, of an endless apron or belt within the
same for conveying the fabric, a system of

- perforated pipes extending above said belt or

apron, and means, substantially such as de-
seribed, for convejmﬂ the fabric into and out
of S’le keir.

The combination, substantially as here-
inbefore set forth, of a hleachmg keir or boiler,
a system of perfomted pipes therein and ex-

| tending across the same, an endless belt or
apron within said keir, for conveying the fab-
| ric therethrough, a perfomted false bottom to
sald keir, and mems substantially such as de-
scribed, for canveym oasolution intosaid pipes
nnder pressm*e, and for drawing the same
away from said keir.
The combination, with the keir or boiler

I, of the 1‘0118""‘8 H H’ H’*’ and ", the belt
L, "the pipes p, p’, P, and P, 'and the pump U,
substanumlly as descrlbed |

In testimony whereof I have hereunto sub-

1884, .

. | | JAMES MEIKLE.
Witnesses: -

ALEXANDER A. McCAUGHIN,

CHARLES H. BROWN,

seribed my name this 17th day of July, A. D..
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