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UNITED STATES PATENT OFFICE.

EUGENE D. YEFFERSON, OF LOWELL, ¥ SSACHUSETTS. -

NETHOD OF BLEACHING CLOTH.

992,133,

) Spéciﬁc.;tion of Letters Patent.

Application filed April 9, 1808. Serial No. 426,053,

To all whom it may concern: ,

e it known that T, Eceexe D, Jerrinsox,
a citizen of the United States, residing at
Lowell, i the county of Middlesex, and
State of Massachusetts, have invented cer-
tain new  and usefal Tmprovements in
Methaeds of Bleaching Cloth: and T do here-
Ly declare the following to be a full, elear,
and exact deseription of .the invention, sueh
as will suable others sgkilledt in the art to
which it sppertains to make and use the
same, .

The present invention relates to an im-
provement in methods of bleaching eleth,
and rariienlarly for bleaching éotton fabrics.
- The object of the nvention is to ecrease
the time required in and the expense of
bleaching, and at the same time to improve
the quality of the work done,

It consists in the method hereinafter de-
seribed and particularly  defined in the
claims: : L :

In the accompanying drawings illustrat-
ing an apparatus for careying out the
wethod, Fignre 1 is an elevation partially
in seetion, and Figs 2 aml 3 are respectively
an clevation and o plan of the motive fluid
valve operating mechanisi,

The apparatus will first be deseribed, as
an understanding of the same 1s necessary
te a deseription of the method. v

The keir proper 1 consists of a large ves-
sel provided near its bottom with a grid or
grating, and at its top with a man-hole
through which the cloths to be treated ave
introduced and removed. The cover of the
man-hole is not shown.  Connected with the
huttow of the keir is a pipe 2 which may be

“ealled the bottom pipe. Tt is provided with

» +heck valve 3 which opens away from the

ckhire The bottom-pipe 2 is convected at the
Cerass 4 with the draw-off pipe, with the trap
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or well, and with the top of the keir. The
draw-off pipe 5, by me:ns of whicli the keir
way ve emptied, 15 provided with a draw-
off valve 6. The pipe 7 leads from the cross

4 tothetrap or well. The pipe 9 lea is from

the eross 4 to the top of the keir, being pro-

~vided with the injector check-valve 10 near

its point of entrance into the keir and at its
discharge end in the ketr with the spray

~ head 11, The pipes 2, 7 and 9 coustitute the

b5

vemiting pipe through which liquor is <on-
veyed from the bottom of the keir to the top
and vomited in upon the fabrie. The keir
is provided with a test cock 1% losated in its

~ide at what for convenience will be termed

.
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the “ gormal level” and which is the level *

at which the operator desires to have the
liquor in -performing certain operations.
The keir is alzo provided with a series of

60

overflow openings at 13 through wlhiich the .
liquor nay flow under certain conditions of

use.  The li(f]".mr flows from these openings
into an overflow chawber 14, and a pipe 15
is provided to carry away the liquor, a cock

16 affording means for closing this pipe.

This provision of openings for overflow i¢
will be convenient to refer to as the * wash-
ing overflow ™. At the top of the keir a fill-
ing overflow and vent pipe 17 is provided,

having a cock 18 {or closing the same when'

desired. Ileve also is provided a safety
valve 19 and a pressure gage 20. A filling
pipe 21 is connecled with o tee in the bot-
tom-pipe 2, and aflerds means for introdue-
ing hiquors into the keir. The water admis-
sion pipe 22 is connected with this filling
pipe 2I. Se¢ also the chemic pipe 23 and
acid pipe 24. These pipes are provided
with valves.which may. conveniently be re-
ferved to respeelively as the water supply
valve, chemie supply valve and acid supply
valve. The trap or well 8 constitutes part
of tie apparatus for causing the liquor to
be withdrawn from the bottom of the keir
and vomited intermitiently into the top. Tt
comprises a tank into which the liquor from
the keir flows through the pipes 2 and 7.
When the liguor rises in the trap 8§ to about
ihe level A, the liyuor visiug in the pipe 25
enters the pipe 26 which leads to the motive
fluid valve operating mechanism, indicated

“ina general way by the reference character

0. The trap 8 is provided with a passage-
way pipe 27 which is secured at each end in
the opposite walls of thie trap. It therefore
provides a passageway for the pipe 25 to the
regulator.  The fact that it passes through
the trap is of sigmificance only as affording
a eompact construction.. The pipe 25 con-
nects with the regulaior at 28, and the liquor
passes thenee through the lower ball-pipe 29
to the ball 30. The ball 30 is provided with
an upper ball-pipe 31 whick leads back to
the fee 32 and thenee through the pipe 33 to
the pivol casting 34 to which tke pipe 35 is
connecied at 36.” The pipe 35 passes through
a passageway pipe 37 in ihe smme manner
as the pipe 23. The pivot casting 34 is
mounted apon a stud 38 secured to the trap
8. The pipes 29, 31 and 33, the ball 30, and
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~the pivot casting 34 conétitute a frame which

- _is pivotally mounted at 38 and capable oi

F2 1 S
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oscillating about such pivet. A counter- :
weight 39 on the arm 40 whieh is sécured to?
the pivot casting affords means for lifting

the ball 30 when it is emptied.. FFrom the
tee 32 extends upward a pipe’ 41 which is
connected by means of a link 42 with'a mo-
tive fluid centrolling valve 43, The upper

end of the pipe 41 15 connected By the air |

pipes 44 and 45 with the injector chieck above

the check valve 10 '
The pipes 41 and 45 afford a vent for the

ball 80. while the liguor is flowing into it.

They also afford communication between the !

balt and the top of the keir when the level of

“the liquer falls’in the trap 8 below the'level

of the hall so as to permit the liquor to run
out of the ball. It is to be observed that
with this valve regulating apparatus.the
pipes 27, 37 and 44, vield, owing to their
elasticity, and the use of stufing glands aund’
the like is.avoided. - s

The motive fluid supply pipe 46 leads to
the motive fluid controlling valve 43 and the

- leads to the injector Wozzle of the injector

30

check valve 10 and is provided with two
valves 48 and 49 respectively below and
above the steam and air pipe junetion there-
with, This steam and air ‘pipe 50 is con-

" pected with a steam supply pipe 51, provided

with a steam supply valve 52, and an-air
supply pipe 53, provided with an air supply
valve 54. ' i : DT
The opening of the air valve 54 permits
air to flow down through the pipe 46, pipe

47, check 55 and pipe 56, into the top of the |

trap, thereby forcing the contents of the trap

.out through the pipe 7 and up through the

pipe 9 into the-top of the keir. ‘The check

- vilve 55 consists of a casting provided with

5 lower valve scats.

8 ball 55 adapted to engage upper and
] \ When the motive fluid
is vomiting the contents of the trap or well

" into the top of the keir, the ball will be held

against its upper séat and the communica-

“tion afforded by the pipes 44 and 45 between

)
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the ball 30 and the top of the keir- will

not. be disturbed by thie passage of motive
fluid into these pipes. Moreover, the loss of

902,183
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motive fluld flowirg (5 ocen s sail pipe
pipe

to the top of the keir is by this means pre-
vented, When fhe motive fiuid is cut- off,
the hall 55 falls agajnst its lower sext and

.permnits the pipe 45 to vent the trap or-well

to the tep of the keir, thereby affording a

free adnission of the liquer to the {rap.
s R 5

The brace or strul 57, conveniently made of

. piping, is a support for the pipes 46 and 47,

pipe 47 and the trap 8.

but it affords no communication between the.

- While this apparatus constitutes an m--

65 proveracnt on the apparatus of my Patent

.

No. 775,450, dated November 22, 1904, it is~

not clainied herein as jt forms the subject-
matter of another application for Letters

Patent filed May 1, 1808, Serial No. £30,335.
We proceed now to a description of my

.method. Herelofore, while the boiling proc-

essos have Dheen parformed in closed keirs,
the practice has not obiained of-subjecting
the textiles to the action of bieaching liguor
in a closed keir, in withdrawing the bleach:
ng lguor {rom the keir, and in thoroughly

i aerating the textiles in the keir by saturating

them with air, or of sabjecting the textiles
1o the action of a bleaching liquor which is
acrated as it is introduced into the keir.
This has heretofore neeessitated the vemoval
of the eloth from the keir after the boiling
operation, when it was subjected to icdions

ncthing of the large amount of time lost in

' taking the fabric out of the keir and trans-

ferring it to bins, and time lost in allowing
it to remain in ‘the bins, ete.  According to
the present.dnveniion the ¢perations of boil- .

' ing and bleaching are preferably carried on
pipe 47 leads from the valve 43 {o the top of |
the trap or well 8. The pipe 46 conveniently

in the same vessel svithout removal there-
from, and securing all the advantages of
scouring and contact of the air with the fab-

70

80

Cwashing and wringing operations, to say -

90 .

ric. during the bleaching operations. -In

variying out this method the operations per-
formed arve. as -follows:—The fabric is run
into the keir and trodden down in the ugual
way, after which the chains are put in place
and the manhole is closed. Thereupon the
hoiling operations are periormed substan-
tially as described in said patent.

¥or convenience the whole series of oper;.-
ations- of boiling und bleaching with the
present apparatus will be deseribed in de-
1t is as follows: First, caustic liguor
is introduced thyough = the pipe 21 and
brought to a proper level in the keir. The

taii.
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pressures in the top and botton of the keir .

are maiatained in equilibrium through the
connection afforded by the pipes 45 and 56,
so that, as the li(}uor rises in-the keir, the
Liquor will flow through the pipes 2 and 7

110

and the check valve 8 into the trap 8 and -

will rise in the trap until it reaches the level
A, when it will ilew into.the ball' 30 and
cause the ball to fall, thereby opening the
valve 43, \fier & sufficient amomat of eaus.
ue dgquor s miroduced intoe the keir, the
valve admilting the caustic liguor is closedy
the cock 49 is clozéd, the cock 48 is opened;
and the steam cogh 52 is opened, adinitting

; steam from the stean pipe 5t into the pipe
i 46, The steam will flow through the liipe 46,
¢ through the valve 43 (which isnow he

d open
falling of the ball 30), through the.

by the falling

pipe 47, through the check valve 55, and
through the pipe 56, into the top of the trap
8. The pressive of the steam will force the
ball 53* of the -heck valve 55 against its up- -
per - seat, thereby “closing the passage be-
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tween the vent pipe 45 and the top of the
keir, and t..: steam will force the liquor in
the trap out through the pipe 4. thereby
closing the cheel valve 3, snd the liquor will
then flow np through the pipe 9 and be vom-
ited into the top of the keir. After the
trap $ has been emptied the ball 30 will rise,
the valve 43 will thereby be closed, the steand
will be eut off from the trap 8, and the con-
nection will be reéstablished between the top
and bottom of the keir throngh the pipes +5
and 36.owing té the fallof theballds* inthe
check Valve 353 the liquor will then gradually
flow out of the keir through the pipes 2 and
4 into the trap & until it reaches the lever
A. whereupon tle liguor will again fill the
ball 30 which will fall and open the valve
43, admitting the steam, and the operations
will thus antomatically continue. This hoil-

ing eperation will be continued from seven ;

to ten hours. ,

At the completion of the boiling operation
the washing process is performed.  First,
the caustic liquor is drawn off: throngh the
draw-off pipe 3. Clean water is then run in

from ihe water admission pipe through the

filling pipe 21. and allowed to flow through
the fabric and out through the  washing

everflow pipe 15, the valve 16 Leing opened

for ‘this purpose. This washing proce:
will be continned for about an hour and =
half. The time of washing will .depend
somewhat upon the pressure of water used,

“ag'with higher pressares more water will be

passed through the cloth in a given length of
time than with lower pressures. At this
stage. according to the old methods of bleach-
ing, the cloth would be ready to be removed
from the keir, but according to the present
invention. and in the practice of my im-
proved method of bleaching, the bleaching
will now be begun without removal of the
cloth from the keir. ‘ e
The washing provess having been com-
pleted to the extent usual in the washing of
goods after the cavstic or boiling operation.
the water admission valve Is closed, and the
washing overflow valve 16 is closed, and the
draw-off valve 6 is opened, and the water 1s
drawn down to the normal level.  This will

. be ascertained by opening the test valve

55
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when the draw-of valve is opened: then the.
cessation of the flow of water therefrom
indicates that the normal level has been
reached. The final washing of the cloth,
preparatory to the bleaching-process, is now
accomplished by closing the valve 49, open-
ing the valve 48, and opening the com-
pressed air valve 54 which admits com-
pressed air to the appaintus. . The operition
of the apparatus when operated by com-
pressed air differs from its operation when
operated by steam, in that while in the op-
epation by steamn the cundensation :of, the
steam. keeps the liguor hot and secures the

intermittent or.vomiting operation of the
apparatus, when operated by compressed air
' the air will blow the water from the trap 8
[ into the top of the keir until it blows air out
! through the relief or safety valve 19, by
¢ which time the ball 30 will have fallen, and
L the valve 43 will have been closed, thereby
I peistablishing communication between the
. top and botteni of the kier, and permitting
; the water to flow out of the bottom of the
i keir into the trap. This washing or scour- .
{ ing operation is continued for about an hour,
| to remove the last traces of caustic from the
! fabrie. The compressed air is now shut off;

! dviving out the water which has been used
| through the washing overflow as before..
| The water is now drawn off from the kier..
“This is convenienily aecomplished by open-

flow vnt at the bottom, and at the same time
opening the cock 49, closing the cock 48, and
opening the compressed air valve 5%, so
that the compressed air being forced into tha

bottotii. The fabric is now ready” for the.
chemic.  Chemic is now run into the keir
from the chemice tank through the chenie
pipe 23, until the level of the chemic in the
{ keir rises to-the normal level.
of chemic liquor is then cut off, and the com-
pressed air is tarned on, and the cloth is sul
jected. to the operation of the chemic liquos,

peculiar operation of the apparatus during
this operation under compressed air and

arises from the fact that the cloth opens up
when the liquor level rises, and closes down
as it falls, thereby causing the chiemic to flow
into the interstices between the cloth; and'to
he squeezed out of such interstices again, asa

contact of the chemic with all parts ‘of the
clothizssecnred.  Ipthisconnectionitistobe -

into the keir is thorenghly acrated by pas-
sage throvgh the compressed air
ing expelied by the entering liquid.. Tlfis

to be performed in a closed keir. Without.
the air the operation would be impracticable.
It may be said, theréfore, that an important
feature of the invention resides in the use
of air with the chemic in a closed keir. The
feature of the opening up and closing down.

is also of importance, " - R
At the completion of the chemic opera--

chemic tank, or into another keir that may
be réady to receive it. This leaves the cloth |

as it secures the thorpugh aeration of
. D - e - S

whicly is drawn out at the bottom and vom- ~
ited in at the top for about five hours. "A 100

result of which a very thovough and effective -

ob=erved that the cheidie when it is vomited

8.

70

78

and clean water is again run into the keir, 80

ing the draw-off valve 6 to allow the waier to 85 -

top of the keir drives the water out at the. 90

The supply 9%

with a limited amount of Triquor in the lkeir

105

110

which is be- -

113"

aeration of the chemic enables the operation -

120

128

tion the chemic is blown back into the™

saturated with air. - This is of advantage,; - .
- dvantage,,

of the cloth during the scouring operation .. .
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cloth. ~ The fabricis then subjected o a
washing operation such as has'been herein-
before described, for about. one and cne
half to two hours under -ordinafy circum-
stances. afier which the water is.drdwn off,
and the acid pipe is opened and the acid is
run into the keir up to the nocmel”level,
and the air is turned on,’and the scouring
operation as before described is ajrain’re-
peated.  This scouring operation i 00D~

tinued for about two hours. “Then .fhax

acid is Dlown back into- the seid tank,

. or into- another keir. ready to receite

-it. The bleaching o
. completed, the goods

s
(=]}

stions having been
aye. agsir washed
with waler for about two hours. The cloth
is then ready for starching and the cloth is,
therefore yun out of the keir preparatory fo
the starchiag, and inasmuch as it, will hot.
occupy any additional fime, it may be fouud
convenient to rur’it threugh a washing ma-
chine before runuivg it.ivie the bin ready
for the starching machine. = e

The use of compressed sir as the motive.
Suid for moving the treating liquors’is of
advantage over steam for cerfain purposes,
inasmuch as it permits the operztion of the

~liguors at. any desired low temperature.

3u

- The method of bleaching cloth heréin de- :
scribed is adapted for nge Im bleaching
warp or filling or othery fextiles. - The 1

method is also adapted for use in other proc- 1

esses ihan bleaching within thé scope of
the claims. It is slso to be remarked that-
other apparatus than that described hereilx
may be employed for .carrying out this
melhod, although such-apparatus is the best

“known of which I am aware for this pur-

0se. . . St N L .

Having thus described the invention,
what is cluimed is:— - Do

1. The wethod .of bleaching textiles which
congists in subjecting ‘them  to the inter:
miitené action of treating liquer in a closed
vessel in the presence of air, the circulation
of the treating liguor being accomplishec
by the air, siibstantially as’ descrihed. - .-

2. Thie method of treating textiles which

. cousisls in subjecting them to the action.of

treating liquor and air in a closed vessel,

and causing the level of the liquor in the ‘

keir to be intermiitently raised and.lowered

by withdrawing it from the bottom: of **

‘4 .. 993,183

keir and vomiling it into the top of the

keir, substantially as described. SO 13

3. Thé method of treating textiles which

consists in subjecting them to the action of

treating liquor in a closed vessel in-the
presence of air, and causing the level of

“the liquor in the keir to be ictermitiently

raised by the sir.and lowered, substantially
as deseribed. - ¢ :
. 4. The method of bleaching textiles whicn
¢onsist jecti

in subjecting them to the action of.
bleaching liquor in a_closed vessel in the

60
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pressnce of air and utilizing the airsto.pro- .

duce an intermittent circulation. of the
liquor through the textiles, substantialily as

" described. ,

5. The method of bleaching testileswhich

consists in subjecting them to the action of

bleaching liquor in a closed vessel' and-
aserating the liguor during the operaticn,
the air being utilized to cause an mtermit-
tent circulation of the bleaching liquor.

_through the textiles, -substantially as -de--

seribed. .- - : . »
€. The mefhod of bleaching teéxtiles which

‘consists in subjecting the testiles to the ac-

tiorr of a bluaching liquor in a closed keir,
in withdrawing the bleaching liquor from .
the_ keir, and in' thoroughly aerating - the

texfiies in the keir by saturating them with -
ir, substantially as described.

7. The method of treating textiles ~which

coasists in placing the matter to. be treated

in & closed keir, and subjecting ‘t to the

action of a treating liquor which I3 aerated.
as it is introduced into.the keir, substan-
tially as desaribed. - - - L

" 8. The method of tresiing textiles which
consists in subjectiug the textiles to the suc-

76"
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90

cessive and repeated acticn of a treating

Tiquor and air i a closed keir, substantially
as deseribed, - S

95

9. The method of !)Eeuch_ing teit.ileé, which .

consists’ in subjecting them fo the separate,

‘successive and repeated action of a bleach-
ing liquor and air m-a closed  vessel, sub-

stanfially as described.

EUGENE . JEFFERSON.
Witnesses: | T

Horace Vax Everen,.

Axmie G Riciiarpson. ~ - .

.
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In testimony whereof T affix my signa-
iure, M presence of two witiesses °




