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To all whom it may concern: 
le it known that I, Et (ENE D. JEFFElson, the “llormal level ” 

a citizen of the inited States, residing at 
lowell. in the conty of Middlesex and 
Stile of Miassachusetts, have invented cer 
tail new and useful Improvements in 
Mieth (:ds of 3 leaching Cloth and I do here 
by teclare the following to be a full, clear, 
and exact description of the invenitiou, sich 
as will tialle (ther's skillel in the art to 
which it appertails to make and use the 
St. 
The present invention relates to an in 

provement in methods of bleaching cloth, 
and 1:liticularly for ble, ching cotton fairics. 
The object of the invention is to lee rease having a cock 18 for closing the same whei 

side at what for convenience will be termed 

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

w 
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overflow openings at 13 through which the 
liquor may flow under certain conditions of 
use. The liquor flows from these openings 
into an NE chamber 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 it 
will be convenient to refer to as the “wash 
ing overflow”. At the top of tit: keir a fill 
ing overflow and vent pipe 17 is provided, 

the time required in and the expense of desired. Iere also is provided a safety 
bleaching, ald at the same time to improve 
the quality of the work done. 

it cousists in the method hereinafter de 
scribed and particularly defined in the 
claims. ... 

in the accolipaying drawings illustrat 
ing all apparatus for carrying out the 
lethod. Figure is an elevation partially 
in section, and Figs. 2 ant 3 are respectively 
a ch"; iot) and a plan of the notive illuid 
valve crating mechanish. 
The apparatus will first be described, as 

iiii il dei'standing of the same is necessary 
t; a description of the lethod. 
The keir proper 1 consists of a large ves 

sel proviled lear its botton with a grid or 
gating. all at its top with a man-hole 
through which the cloths to be treated are 
introduced and removed. The cover of the 
han-hole is not show. Connected with the 
bottola of the keir is a pipe 2 which may be 
called the botton pipe. It is provided with 
: heck valve 3 ERE opens away from the 

The botton-lipt: 2 is connected at the 
cr}ss 4 with the draw-off pipe, with the trap 
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head 11. 

or well, and with the top of the kei. The 
draw-off pile 5, by ine, is of which tha keir 
may ire emptied, is priviled with a draw 
off valve (t. The pipe 7 leads from the cross 
4 to the trap or well. The pipe 9 lea is from 
the cross 4 to the top of the keir, being pro 
vided with the injector thcck-valve 1) near 
its point of entrance into the keir and at its 
discharge cand in the keir with the spray 

The pipes 2, and 9 coustitute the 
vomiting pipe through which liquor is :on 
veyed from the bottom of the keir to the top 
and vomited in upon the fabric. The keir 

valve 19 and a pressure gage 20. A filling 
pipe 2 is connected with a tee in the bot 
toll-pipe 2, and affords neans for introduc 
ing liquors into the keir. The water admis 
sion pipe 22 is connected with this filling 
pipe 21. So also the chemic pipe 23 and 
acid pipe 24. These pipcs are provided 
with valves, which may conveniently be re 
ferred to respectively as the watcr supply 
valve, chemic 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 botton of the keir 
and vnited intermittently into the top. It 
complises a tank into which the liquor from 
the keir flows through the pipes 2 and 7. 
When the liquor rises in the trap 8 to about 
the level A, the liquor rising in the pipe 25 
enter's the pipe 26 which leads to the notive 
fluid valve operating mechanism, indicated 
in a general way by the reference character 
0. The trap S is provided with a passage 
way pipe 27 which is secured at each end in 
the opp? site walls of the trap. It therefore 
provides a passageway for the pipe 25 to the 
reglator. The fact that it passes through 
the trap is of significance only as affording 
a compact construction. The pipe 25 con 
nects with the regulator at 28, and the liquor 
passes thence through the lower ball-pipe 29 
to the ball 30. The ball 30 is provided with 
an upper ball-pipe 31 which iais back to 
the tee 32 and thence Ihrough the lipe 33 to 
the pivot casting 34 to which the pipe 35 is 
connected at 36. The pipe 35 passes through 
a passageway pipe 37 in he same manner 
as the pipe 25. The pivot casting 34 is 
mounted upon a stud 3S secured to the trap 
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is provided with i test cock 12 located in its 8. The pipes 29, 31 and 33, the ball 30, and . 
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the pivot casting 34 constitute a frame which No. 7 75,450, dated November 22, 1904, it is 
is pivotally mounted at 3S and capable of 

0. 

5 

oscillating about such pivot. A counter 
weight 39 on the arm 40 which is secured to 
the ball 30 when it is emptied. From the 
tec 32 exteads upward a pipe 41 which is 
connected by means of a link 42 with a no 
tive fluid controlling valve 43. The upper 
end of the pipe 41 is connectel by tie air 
pipes 44 and 45 with the inject or check above 
the check valve 10. 
The pipes 44 and 45 afford a vent for the 

ball 30, while the liquor is flowing into it. 
They also it flord contiunication between the 
ball and the top of the keir when the level of 
the liquor falls in the trap S below tha level 

20 

25 

of the ball so as to permit the liquor to ruin 
out of the ball. It is to be observed that 
with this valve regulating apparatus. the 
pipes 27, 37 and 44, yield, owing to their 

tle E" casting affords means for lifting 

elasticity, and the use of stufting glands and 
the like is. avoided. . 
The motive fluid supply pipe 46 leads to 

the motive fluid controlling valve 43 and the 
pipe 47 leads from the valve 43 to the top of the trap or well S. The pipe 46 conveniently 
leads to the injector iozzle of the injector 

30 
check valve 19 and is provided with two 
valves 4S and 49 respectively below and 
above the steam and air pipe junction there 
with. This steam and air lipe 50 is gon 

'. i?leted with a steam supply pipe 51, provided 

O 

with a steam supply valve 52, and an air 
Supply pipe 53, provided with an air supply 
valve 54. . . . . . . . 
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 
valve 55 consists of a casting provided with 
a ball 53' adapted to engage upper and 
lower valve seats. 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 seat and the communica 
tion afforded by the pipes. 44 and 45 between 

j) 
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the ball 30 and the top of the keir will 
not be disturbed by the passage of motive 
fluid into these pipes. Aloreover, the loss of 
motive fluid flowing lit is slizil pipe 
to the top of the kei is by this means pre 
vented. When its motive fiuid is cut off. 
the lal 53 - falls against its lower seat and 
per its the pipe 45 to vent the trap or well 

not claimed herein as it forms the subject 
matter of another application for Letters 

: Patent filed May 1, 1908, Serial No. 430,335. 
We proceed now to a description of my 

method. Heretofore, while tile boiling proc 
esses have been performed in closed kei's, 
the practice has not oltailed of Suljecting 
the textiles to the action of eaching liquor 
in a closed keir, i withdrawing the bleach 
ing liquor from the keir, and in thoroughly 
aerating the textiles in the keir by Saturating 
them with air, or of subjecting the textiles 
to the action of a bleaching liquor which is 
aerated as it is introduced into the keir. 
This has heretofore necessitated the removal 
of the cloth from the keir after the boiling 
operation, when it was subjected to tedious 

70 
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washing and wringing operations, t) say 
i nothing of the large amount of time lost in 
taking the fabric out of the keir and trans 
ferring it to bias, and time lost in allowing 
it to remain in the bins, etc. According to 
ing and bleaching are preferably carried on 
in the same vessel with{; it removal there 
from, and securing all the advantages of 
scouring and contact of the air with the falo 

the present invention the operations of boil 
90. 

ric during the bleaching operations. In 
cariying out this method the operations per 
formed are as follows:-The fabric is run 
into the keir and trodden down in the usual 
way, aftei which the chains are put in place 
aid the manhole is closed. Thereupon the 
boiling operations are performed substan 
tially as described in said patent. 

For convenience the whole series of oper 
ations. of boiling and bleaching with the 
present apparatus will be described in de 
aii. It is as follows: First, caustic liquor 
is introduced through the pile 21 and 
brought to a proper level in the keir. The 

are maintained in equilibriuin through the 
connection afforded by the pipes 45 and 56, 
so that, as the lite rises in the keir, the liquor will flow through the pipes 2 and 7 
and the check valve 3 into the trap 
will rise in the trap until it reaches the level. 
A, when it will flow into the ball 30 and 

: cause the ball to fall, thereby opening the 
valve 43. After a suite jaif. inunn inf. rf ra:s. 
ut it (ur is in 'oduced into the keir, the 
valve admitting the caustic liquor is closed, 
the cock 49 is closed, the cock 4S is opened, 
and the steam cogk-52 is opened, a dinitting 
steam from the steal pipe 51 into the pipe 

to the top of the keir, thereby affording a i 46. The steam will flow through the pipe 46, 
free aduission of the liquoy to the trap, through the valve 43 (which is now held open 
The brace or strut 5, conveniently made of by the falling of the ball 30), through the 
piping, is a support for the pipes 40 and 4, 
but it affords no communication between the 
pipe 47 and the trap S. While this apparatus constitutes an in 
provetaent on the appa'alus of my latent 

ipe 47, through the check valve 55, and 
through the pipe '56, into the top of the trap 

... . 8. The pressure of the steam will force the 
ball 55 of the heck valve. 55 against its up | per seat, the reby ‘closing the passage be 
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pressures in the top and bottoin of the keir 
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trap S has been emptied the ball 30, will rise 
will be cut off from the trap 8, and the con 
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tween the vent pipe 45 and the top of the 
keir, and t.3 steam will force the liquor in 
the trap out through the pipe -, thereby 
closing the check valve 3, and the liquor will 
then flow up through the pipe 9 and be vom 
ited into the top of the keir. After the 
the valve 43 will thereiw be closed, the steani 

nection will be retistablished between the top 
and bottom of the keir through the pipes 45 
and 56 owing to the fall of the ball 55 in the 
check valve 55: the liquor will then gradually 
flow out of the keir through the pipes 2 and 
4 into the tra S. until it reaches the ever 
A, whereupontl.e. liquor will again fill the 
ball 30 which will fall and open the valve 
43, admitting the steam, and the operations 
will thus automatically continue. This buil 
ing operation 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 through the 
draw-off pipe 5. Clean water is then run in 
from the water admission pipe through the 

: 
! 

filling pipe 21. and allowed to flow through 
the fabric and out through the washing 
overflow pipe 15, the valve 16 leing open-edi 
for this purpose. This wasling process 
will be continued for about an hour and it 
half. The time of washing will depend 
somewhat upon the pressure of water usel. 

i 

as with higher pressires 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 lethods of bicach 
ing, the cloth would be ready to be removed 
from the keir, but according to the present 
invention, and in the practice of my in 
proved method of bleaching, the bleaching 
will now be begin without removal of the 
clotl from the keir. . . . . . . 
The washing process having been com 

pleted to the extent usual in the washing of 
goods after the casti or boiling operation. 
the water admissil valve is closed, and the 
washing overflow valve 16 is closed, and the 
draw-off valve 6 is opened, and the water is 
drawn down to the normal level. This will 
be ascertained by opening the test valve 

55 

65 

when the draw-off 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 9, open 
ing the valve 4S, and opening the com 
pressed air valve 54, which admits com pressed air to the apparatus. The operation 
of the apparatus when operated by com 
pressed air differs frpm its operation when 
operated by steam, in that while in the op 
eration by steain the cundensation of the 
stein keeps the liquor lapt and secures the 

keir rises to the orna level. 

33 3. 

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 70 
which time the ball 30 will have fallen, and 
the valve 43 will have been closed, thereby 
restablishing communication between the 
top and bottoni of the kier, and permitting 
the water to flow out of the bottom of the 75 
keir into the trap. This washing or scour- . . 
iing operatio is continued for about an hour, -- 
to remove the last traces of caustic from the -- 
fabric. The compressed air is now shut off, . . . 
aliki clean water is again run into the keir, 80 
driving out the water which has been used 
through the wasihing overflow as before. 
The water is now rawn off from the kier. . 
This is conveniently accomplished by open 
ing the draw-of valve 6 to allow the water to 85. 
flow out at the bottom, aid at the same time 
opening the cock 49, closing the cock 48, and 
opening the compressed air valve 54, so 
that the compressed air being forced into that 
top of the keir drives the water out at the 90 
bottoli. The fabric is now ready for the 
chemic. Chemic is now run into the keir 
from the chemic tank through the chemic 
pipe 23, until the level of the chemic in the 

The supply 95 
of chemic liquor is the cut off, and the com 
pressed air is turned on, and the cloth is sul 
jected to the operation of the chemic liquo, 
whiclh is drawn out at the bottom and vom 
ited in at the top for about five hours. A 100 
peculiar operation of the apparatus during 
this operation under compressed air and 
with a limited amount of liquor in the keir 
arises from the fact that the cloth opens up 
when the liquor level rises, and closes down los 
as it falls, thereby causing the clienic to flow 
into the interstices between the cloth, and to 
be squeezed out of such interstices again, as a 
result of which a very thorough and effective . 
contact of the chemic with all parts of the ill0 
cloth is secured. In this connection it is to be . 
observed that the chemic when it is vomited 
into the keir is thoroughly aerated by pas 
sage through the compressed air which is be- . 
ing expelled by the entering liquid. This ll 
aeration of the chemic enables the operation 
to be performed in a closed keir. Without 
the air the operation would be impracticable. . 
It iinay be said, therefore, that an important 
feature of the invention resides in the rise 120 
of air with the chemic in a closed keir. The 
feature of the opening up aid closing down. 
of the cloth during the scouring operation. 
is also of importance. . . . . . . . . 
At the completion of the chemic opera 

tion the clheinic is blown back into thei 
chemic tank, or into another keir that may 
be ready to receive it. This leaves the clothi 
Saturated with air. This is of advantage. 
as it. Secures the thorough aeration of "Eg i3 f 
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washing operation such as has been herein-keir, substantially as described. , 55. 
before described, for about one and one 3. The method of treating textiles which 
half to two hours under ordinary circum- consists in subjecting them to the action of 
stances, after which the water is drawn off, treating liquor in a closed vessel in the and the acid pipe is opened and the acid is presence of air, and causing the level of 
run into the keir up to the normal level, the liquor in the keir to be intermittently 
and the air is An on, and the scouring ! raised by the air. and lowered, substantially 
operation as before described is again re- las described. . . . . - jeated. This scouring operation is i. 4. The method of bleaching textiles which 
tinued for about two hours, Tenile consists in subjecting them to the action of 
acid is lown back into the soio, tank, bleaching liquor in a closed vessel in the 65 
or into another keir ready to receive presence of air and utilizing the air to pro 
it. The bleaching operations having been dice an intermittent circulation of the completed, the goods age. again washed liquor through the textiles, substantially as 
with water for about two hours. The cloth described. . . . . . . . . . . is then ready for starching and be cloth is, - 5. The method of bleaching textiles which 70 . 
thereforerun out oi (i.e. keir separatory to consists in subjecting them to tha action of the starching, and inasiuch as it will hot bleaching liquor in a closed vessel and 
occupy any additional time, it may be found aerating the liq9r during the operation, 
convenient to run it through a washing ma- the air being utilized to cause an intermit 
cline before ruiniugitile the bin ready tent circulation of the bleaching liquor. 75 - 
for the starching machine. . . through the textiles, substantially as "de 
The use of compressed air as the motive scribed. . . . . . . . Suid for moving the treating liquors is of 6. The efhod of bleaching textiles which 

advantage over steam for certain purposes, consists in Sabjecting the (extiles to the ac 
inasinuch as it permits the operation of the tion of a bleaching liquor in a closed keir, 80 
liquo's at any desired iow teaperature. in withdrawing the bleaching liquor froii. 
. The tiethod of bleaching cloth herein de- the ker, and in thoroughly aerating the 
scribed is adapted for se in bleaching texties in the keir by saturating them with 
warp (1 filling or other textiles. The air, substantially as described. . . . . . . 
method is also adapted for use is other proc. -7. The method of treating textiles which 85. 
esses ilial bleaching within the scope of coinsists in placing the matter to le treated 
the clailis. . It is also to be remarked that in a closed keir, and subjecting it to the 5 other apparatus than that described herein action of a treating liquor which is aerated. 
may beenployed for carrying out this as it is introduced into the keir, substan- . . 
method, although such apparatus is the best tially as described. - . . . 90 
known of which I am aware for this pur- 8. The method of tres iing textiles which 
pose. . . . . . . . . M. : : consists in subjecting the textiles to the suc 
Having thus described the invention, cessive and repeated action of a treating 

what is claimed is:-- . . . . . . . liquor and air in a closed keir. Substantially 
1. The method of bleaching textiles which as described. . . . . . . . . . 95 

consists in subjecting them to the inter- 9. The method af bleaching textiles which 
mitteili action of treating liquor in a close consists in subjecting them to the separate, " 
vessel in the presence of air, the circulation successive and repeated action of a bleach of the treating liquor being accomplished ing liquor and air in a closed vessel, sub 

r stantially as described. - '100 by the air, sibstantially as described. 
. coinsists in subjecting then to the action of 

by withdrawing it froin the bottom of . 

4 . . .992,133. 
cloth. The fabric is then subjected to a 

2. The method of treating textiles which ire, in presence of two. witnesses. 
treating liquor and air in a closed vessel, iEUGENEL). JEFFERSON. 
and causing the level of the liquor in the Witnesses: . . . . , 
keir to be intermittently raised and lowered HoRACE WAN EvEREN, ANNIE. C. Richi AkpsoN. . . . 

keir and vomiting it into the top of the 

. In testimony whereof I afix my signa 
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