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To all neon, it may concern: 
Be it known that I, ENRY L. GANT, 

of Pawtucket, in the county of Providence 
and State of Rhode Island, have invented n Improvement in Processing. Apparatus 
nection with the accompanying drawings, 
is a specification, like letters on the draw 
ings representing like parts. 
The present invention relates to a process 

ing apparatus in which material is sib 
jected to a process involving the use dif a 
iiquid, such for example, as a boiling or 
dyeing, or chemicking process, the appara i 
tas being especially designe - 
of the steps of the usual process of bleaching 
fabric. 
The apparat is embodying the inventioni 

is designed to carry on the process continu 
ously, that is to say, to operate on a Yeho 
rope of fabric, whici is continuously fed 
into a kei: or vat, in which liquid is circu 
lated, and continuously withdrawn there 
from, and to accinulate enough of the fab 
ric between the entering and the leaving 
points to allow the same to be subjected to 
the action of the liquid for a sufficient length 
of time. 

It is one purpose of the present invention; 
to provide the apparatus with means for 

hed for use in one 

directly delivered in streams issuing from 
openings or nozzles in the under side of the 
pipes. The boiling process, to which this inven 
tion is especially adapted, is mainly a cleans 
ing process, and the object is to remove the 
inapurities thoroughly and rapidly-all 
parts of the fabric being equally subjected 
to the action of the liquid. To facilitate 
and improve the operation, a series of keirs 
may be employed, having a circulating sys 

of fabric are formed, while the liquid is 

6 
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tem, in which the liquid, while being circu 
lated in each keir, also, passes from one keir 
to another, the fabric being introduced at 
tone end of the series and the freshliquid at 
tie other, so that as the 'fabric becomes 
cleaner it enters cleaner liquid. 
The invention relates frther to certain 

novel features of construction and arrange 
met of the t; apparatus. 

Figure i is an elevation of an apparatus 
embodying the inventign shown partly in 
section; Fig. 2 is a section' of the same on a plane at a right angle to Fig.1, with parts a 
in elevation; Fig. 3 is a plan view of the ap 
paratus; Fig. 4 is a view, partly in section 
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and partly in elevation, df a series of keirs 
- arranged in accordance with the invention; 
Fig. 5 is a perspective view, partly in sec 

causing the liquia to which the fabric is 'tion, showing a modification; and Fig.6 is 
subjected to permeate the fabric as it enters a view similar to Fig. 5 showing a further 
the keir, it being practicable in this way to: 
reduce the length of time during which it is 
necessary to siject the fabric to the aetics 
of the liquid. To attain this result, the ap 
paratus embodying flac invention is pro 
villed with means for delivering a plurality 
of lowerful streans of liquid upon the top 
of the sile as tie fabric is piled into the 
kei', the streams i.eing arranged to travel 
back and forth so that they inpinge upon 
and thoroughly permeate every part of the 
top layer as it is formed, and even perie. 
trate, to a greater or less extent, the layers 
below. This result can be practically ob 
fined by using the same liquid over and 
over, the li?tid being pumped from the bot 
tom of the keir and forced up to the delivery 
ducts above. As a practicable expedient, 
the delivery mechanisi) for tire fabric Bay 
be enployed as a conveyer for the delivery 
dicts for the liquid, the said duets being, for 
cxample, in the form of pipes which extend 
along substantially and parallel to the re 
ciprocating draw rolls by which the layers 

modification. 
In the apparatus embodying the inven 

tion, the keira is shown as provided with a 
fabric - containing portion a which termi g 
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nates above the bottom ti of the keira, and 
is provided with a support for a pile of fab 
ric which is adapted to be continuously de 
:livered at the top and withdrawn from the 
bottom of the said fabric-containing por 
tion. 

It carrying out a boiling process in con 
nection with bleaching, for example, it is 

95 

100 
customary to gather a web tsf fabric into a 
rope form, and to pile the fabric thus formed 
by hand into an empty keir, and the heated 
liquid is put in afterward and circulated. 
This hand piling is irregular, and the liquid 
which is introduced after the pilei is formed 
does not uniformly penetrate the fabric in 
the pile, but acts more thoroughly on those 
parts of the fabric which are more loosely 
associate? than on those parts, which are 
closely packed together. The circulation of 
the liquid naturally follows the parts of 
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least density, and parts where the density is 
greatest may not be subjected to the flowing 
action of the liquid at all. In the apparatus 
embodying-the present invention, the piling 
mechanism is automatically controlled so 
that the pile is substantially uniform and of approximately equal density throughout, 
and RE lower end of the rope of fabric is 
pulled out from the fabric containing por 
tion lengthwise and carried upwa', d over the 
level of the liquid in the keir so as to be 
withdrawn continuously while the process is 
being carried on. 

In starting the machine, the rope of fab 
ric A. is led in between rolls. A and A', 
thence over a guide roll b to a pair of draw 
rolls b”, b, which are mounted on a swing 
ing frame consisting of the vertical arms l' 
ivotally supported at opposite sides of the 
E. From these draw rolls the rope of 
fabric A is delivered to the fabric-contain 
ing portion a of the keir in a systernatic 
pile, from the bottom of which the rope is 
pulled out over guide rolls b” and l'. It is 
then carried upward through a pair of 
squeeze rolls c and drawn away from the 
machine. In order to pile the fabric in sub 
stantially uniform layers, the draw-rolls b', 
b' are arranged to be swung back and forth 
over the fabric-containing portion at of the 
keir, the arms b being herein slown as co 
nected by means of pitment, with disks l', 
which are shown as provided with a pulley 
t" belted to a pulley on the roll A, which 
constitutes the driving member. This car 
ries the fabric. A back and forth, and, in or 
der that the fabric may also be spread later 
ally so as to. nake a uniform pile, the straud 
A is arranged to be acted upon by a trans 
versely movable member d which is shown 
as an arm pivoted at d and arranged to be 
moved back and forth by means of a rotat 
ing screw threaded shaft d", the threads of which eiigage with a block d having a 
swivel connection with the artin (d. The said 
shaft d' is shown as provided with a sprocket 
and chain connection with the shaft which 
carries the pulley b". (see Fig. 2). There are 
two sets P threads on the shaft d cut in 
opposite directions and crossing each other, 
and means are provided whereby the swivel 
block d is shifted from one set of threads to 
the other, so that the said block is caused to 
reciprocate through the rotation of the 
shaft. This construction is not novel, and 
is not, therefore, specifically described herein. 

In order to provide for the delivery of the 
fabric during the movement of the draw 
rolls b” and b in either direction, the guide 
roll b is mounted at the ends of aris 
which are pivotally connected at a point con 
centric with the roll A, the said arms to 
being connected by means of links t, with tM 

the arrns l'. As the arins l' swing back andl 
forth to lay in the fab ic, the length of the 
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line of fabric under tension between the 
draw rolls 5*, *, and the rolls A, A, is not 
varied, and inasmuch as the speed of the de 
livery rollst” and b is constant, the fabric is drawn from the source of supply and 70 through the transversely movable member d 
at a constant speed, and not by jerks, as 
would be the case if it were drawn directly 
from the source of supply through the mem 
ber d by the draw rollis. This expedient is 
adopted because it is detrimental to locate 
anymore of the delivery mechanism than is 
absolutely necessary directly over the keir. 
The delivering device, constructed as 

above described, piles the rope of fabric in 
layers, each of which, as shown in S; 3, has a series of substantially V-shaped loop 
formations, so that in pulling out the fabric 
from the botton, the direction of pull is sub 
stantially lengthwise, so that the loops pull 
out endwise, with the least liability of tan gling. 

In order to carry on the process to the 
best advantage, and with the least expendi 
ture of time, it is necessary that the liquid 
should thoroughly and evenly permeate the 
fabric, and it is desirable that such permea 
tion should take place when the material is 
first acted on by the liquid. If such ac 
tion is caused to take place at the begin 
ning, the length of time during which the 
material must remain immersed in the liquid 
may be diminished, as also the size of the 
keir, and the fabric can be put through the 
process at a greater speed. If, therefore, the 
fabric, as it is piled into the receptacle is 
subjected to the scouring action of streams 
of liquid, so directed that the liquid is 
forced into and through the fabric, the ac 
tion is much more rapid than is the case if 
the fabric is merely immersed in the liquid 
and subjected to such action as Inay result 
from ebuilition or slow and uneven circu 
lation. In accordance with this invention, 
the apparatus is provided with means 
whereby streams of liquid are forcibly di 
rected against every part of the fabric with 
equal effect throughout, these streams be 
-ing caused to permeate the fabric before it 
sinks beeath the surface of the more inent 
liquid in the keir. The arrangement is such, 
however, that circulation is maintained in 
the keir, so that even after the fabric has 
been subjected to the preliminary action, the 
liquid in the keir is not wholly inert. For 
this purpose, the lower portion of the keir 
is shown as provided with a pump e which 
draws the liquid from the bottom of the 
keir through a suction pipe , e, which ex 
tends completely across the bottom of the 
keir below the fabric support, the suction 
of the pump producing the downward cur 
rent while the liquid drawn out by the 
pump is forced up and delivered into the 
top of the keir, from a point above the fab 
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ric piled therein. The lower circulating pipe 
may be provided with a trap or strainer 
to catch int, etc., the said strainer be 
ing her in shown as a chamber f provided 
with vertical perforated partitions f, there 
being it cock f" between the strainer and the 
keir', st; at the sfrainer can be cleaned 
withott lischarging the contents of the keir. 
The litid this drawn upward is delivered 
in streat is directed downward upon the top 
of the pitc. and the strea is are arranged to 
travel b: 'k and forth. it being practicable 
to ()'. the delivery clicts adjacent to the 

i": w 'i is l° and t, and to cause then to 
travel there with, so that the liquid is dis 
triliitect over the entire upper strface of 
the pit' instei (; ; if it: ; ; concentrated at 
of it: (, in ore station: ry (, jits. In the con 
strict j i shown. tie of i't lie e from the 
iii) ( is collected by means of a flexible 

file e' with two rizontal delivery ducts e" 
which it re' mointe? on the arms l'below the 
(raw rolls l and h", and provided alon 
the inter side with perforations e” E. 
(or sittite the liozzles. 

arranging for the delivery of the fa:- 
ric', 1e rot; iiig movement of the draw-rolls 
Islav e so tinted with relation to the recip 
!' 'ting i? verients which carry the cloth 
ija ("k and forth, as to deliver more cloth 

it rig each reciprocation than would ex 
ter) fi') of it: wall of the keir to the other. 
This increases the amont of cloth in each 
l: ver, aid cases the pile to be porous which 
* : )('; the circulating liquid to penetrate 
it I (r. 1 i? roughly than if the cloth were 
i; it it a solid pile. 

It is very it portant that the streams of 
liji i ;h it cliji jige directly on the fab 
1: ; I thi: )('ginjing, and that the top layer 
i? still is 'Xi () sed to the direct action of 
ti' - '': it's fore i? is stilleged. In or 
(r. 14' ' ' ('i'. r" v - it the lic: it from ac 
it it is I if the ille, it is iesir 

: ) ( t ( : for a free s; e. flirtigh which a 
it 'ti i i? ti, li?tic : flew with it hav 
it 14 jet et': it' tie trass of fairic'. For 
i j: 1) i? -, }; vesi w the fairie. 'on 
t::iiing it lition (, of the keir as trivitied at 
fit site - it's wit}; verti' strips it' pro 

it 'fit' ( it w; " : ; ;1(l: if c to ki (, is cities; 
t ( it at 1: it; t t w it 

wais. 
f : i? '' ( ; ; ; c. worst r": ; ; ; ; ; ; ; ; ; 

; ; ; ; ; ; ; ; ; , ; ; ; : 'e; it y 

i: it'sirable it site 'as?'s to rvice a si 
lete it. - ; ), 't for t ( i t . ; love the 

it if it I' k (ii', a in Figs. at 2 
tie : i , it if it) (tai - it is slown as 
: "I'; 1:41: it" yielligrant may consist of a 
}} | V | f fr; thi? wi' is fight enough to float 

the () i? the i? till when tiere is no 
falri' piled the rein. As shown in Fig. 2 
the said stport consists of a frame hav. 

illet frt 
he list1 (iii) if ti' lift with 'fittigling, it 

ing hollow side members g with sloping up 
per surfaces g’ which afford supports for 
the closed ends of the loops of fabric, the 
rope of fabric being pulled lengthwise from 
under the pile over the sloping surfaces /* 
of the side members (f. In order to render 
the pull uniform, the guide roi l' pre 
viously described is shown as iocated dia 
rectly below the middle of the support, that 
is, midway between the two members ty 
which are connected together by means of 
transverse frame pieces if' to hold them in 
proper position. By this construction the 
yielding support will rest against the bot 
ton of the pile at all times, whether the pile 
ise large or small, and will thus tend to pre 
vent any possibility of tangling at the be 
ginning of the operation. 
While the yielding support above de 

scribed is a practicalle device and may in 
some cases be utilized to advantage, it forms 
no part of the present invention, and is not 
essential to the practical operation of the 
apparatis, since the pile of fabric is mainly 
supported by its own buoyancy and ten is to 
retain its original layer arrangelent. It 
may be desirable, however, if the yielding 
siapport of it; disperised wit I, to utilize a 
stationary sport at it: ibott? it of the ker', 
modified forius of the supple ental stipart 
being shown in Figs. 5 and 6. In Fig. 5, 
the sloping surfaces (f" are show) as pro 
jecting from the walls of the fabric contain 
ing portion, and sloped downward from op 
posite sides toward the middle, thus support 
ing the pile, leaving an open space between 
the sloping surfaces through which the 
strand of fabric may be easily drawn. In 
Fig. 6, the support consists of a series of par 
allel fingers (f" arranged to iie in line with 
the looped strands of fabric, the said fingers 
being independently not inted and separated 
from each other so as to afford space for 
the circulating liquid. These fingers may 
be toyant, or otherwise ?atised to remain 
it the position shown in Fig. 6, which po 
sition is etermined by eas of a latch 
or shoulder ty' which holds the fingers 
slightly le?) w the wall (t" of the fabric-con 
t; it is r (ition. 
A firth (;r is at tire f the invention con 

sists it li'?) viiii 1.4g the alarattis with an 
; iii'ator which will show the operator how 
: 'I' : ) is f fabric is in the apparat is at 
a fly riven title, and the inci'ator may be 
f frated by any yielding element, which is 
Siljet e i to the pressure of the pile of 
firic in the kir. In the construction 
sh win it lig. 1, the yielding support of is 
('finected, by leans of a cort h which runs 
i? Ward over : }; illey h", with an indicator 
finger / adapted to in ove. and down in 
the glide h' which is provided with a cali 
lated sale h". The same indicator may 
also be utilized to operate a tell-tale signal, 

A. 
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and, in the construction shown, Figs. 1 and the keir i", through the overflow pipe it'. 2, the said signal is arranged to be operated 
when the indicator member h is in either 
of its extreme positions. For this purpose 
the apparatus is provided with electrical 
switches i and k, either of which is adapted 
to close a circuit from a battery k' through 
an audible signal such as a bell ic". In the 
construction shown in Figs. 5 and 6, in 
which the supplemental support is mainly 
stationary, a yielding portion can be added 
for the purpose of operating the signal, 
Fig. 5 showing a projecting member g' 
which projects beyond the surface ; so as 
to be subjected to the pressure of the pile, 
the said member being connected with a sig 
nal controlling device by means of a cord 
h9. In Fig. 6, the yielding fingers g” are 
shown as adapted to act either individually 
or collectively upon a pivotally supported 
member 90° which may be connected with 
the switch g adapted to close an electric 
circuit through the bell. 
A further feature of the invention con sists in a multipie apparatus which is en 

bodied in a series of keirs which are ar 
ranged to receive the same fabric consecu 
tively, each keir having the piling appa 
ratus above described, together with the 
means for circulating and distributing the 
liquid. While each keir is provided with 
its own circulating apparatus which is 
adapted to produce a rapid circulation of 
the liquid contained in the kei, the over 
flow from one keir supplies iid to the 
next, and so on, there being fresh liquid 
supplied at one end, and the surplus liaid 
drawn off at the opposite end. The fatric 
first enters the keir at the citi where the 
suilus lict it is drawn off, and passes front 
there through the series, it being obvious. 
therefore, that as the fabrie becomes cleaner, 
it will enter clearner liquid, this making the 
clear) sing process it or thorough. Such a 
constructioi is sil own in Fig. 4. in whicia 
the keirs are indicatec is the refereire let 
ters a, 2, and 3", the fairie A being first 
piled in the kei 1", and lipor its withdrawal 
therefron, being lifeti into the kei' - and 
then into the keir 3, f' in which it is final ly 
carried away. While he liquiti in each 
keir is used over ; it yer again, tic circu 
lation produ'll by the 'it': iati r ) in 
being rapid, a sina ain. iiii of it; it is 
continuously splied, the keir leing pro 
vided with an overit: w to carry ; if the liquid 
and maintain the vei i here if the same. 
As shown in Fig. 4, iiie fresh iiquid is sup 
plied through a tie : ; ) i.e. keir 3", and 
the overflow f'(; ; , ; k (ir 3' is through a 
pipe m” which (, rates with the keir 
2", so that the ii. sses fr; thic keir 
3 to the k-ir 2. riy (i.e. keir 2 can 
minicates through i.e : with the keir 

| 
| By this construction it will be seen tilat 
the fabric A is first acted upon by the liquid 
which has been used to the greatest extent, 
this liquid, however, serving to thoroughly 
loosen the impurities, and, to a considerable 
extent, remove them, the fabric then being 
subjected successively to two or more other 
treatments in liquid which is cleaner, the 
resuit being that the fallic finally has re 
ceived a very thorough cleansiug up?on leav ing the apparatus. 
What citin is: 
1. An apparatus for stilict 

the action of i ij id ' ), rising a keir; 
delivery devices it cated ove; i.e. keir for 
laying or piling layer's (if the fairie in said 
keir in regular formation; spray nozzles 
located adjacent to said delivery devices 
adapted to eject liquid and distrib'lie the 
same over the surface of the piie as is is 
formed by the said delivery devices; and 
means for reciprocating said delivery de 
ices and said spray nozzles whereby they 
travel together across the top surface of the pile of fabrie. 

2. An apparatus for subjecting fabric to 
the action of liquid comprising a keir; means 
located over the keir for piling layers of 
fabric in said keir in regular formation; 
spray nozzles also located over the kei'; 
means for causing said spray nozzles to 
travel alove the top surface of the pie of 
fabric while the fabric is being added tiere 
to, and spray on all parts of the top layer; 
and means for supplying said spray nozzles 
with lituid under pressure, 

3. The combination with a keir; of de 
livery ducts for liquid located over the keir 
and provided with dwin wardly directed 
tlatlets; draw rolls for the fabric adjacent 
to said ducts, but out of the path of the 
litid issuing frotri said outlets; means for 
supplying said ducts with liquid under 
pressure; and reciprocating mechanism 
connon to said delivery ducts and said 
draw rolls, whereby said draw rolls and 
flucts coöperate in piting the fabric in cir 
('ilar layers and in callsing the liquid to im 

it get on ail parts of the top layer. 
2. The combination with a keir; of 'de 

livery dicts iocated over the keir and pro 
vided with downwardly directed outlets; 
iraw rolls for the fabric adjacent to said 
ducts, but out of the path of the liquid issu 
ing iron said outlets; a pump having a suc 
tion pie projecting into the keir; a fierible 
connecting tile leading from the outlet of 
the pump to said delivery ducts; and re 
cirocating nechanism to cause said ducts 
and draw rolls t travel together at ross the 
f : if the keir. 

5. The 'hin't on with a kei:' ' (f de 
i yers dists li:'ited vic the keir and pro 1", and the Superfle is liquid escapes from videl with downwarly directed outlets; 

ing fabric to 
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draw rolls for the fabric adjacent to said 
ducts, but out of the path of the liquid issu. 
ing from said outlets a pulip having a sic 
tion pipe iroiecting into the keir; a texile 
Connectiig tile leading from the tist of 
the 11; II)}} to Said delivery ducts; pleans for 
retiret: ting said ducts and said draw rolls; 
and a strainer between the outlet of the 
pump and said delivery dicts. 

5. The combination with a keir; if a re tiprocati ig delivery device consisting , 
draw it is juova ille in a direction transverse 
to their 'wil axes, said draw rolls being io 
gated over said keir and adapted to file 
fabric therein; ducts parallel to and located 
at opposite sides of said draw rolls and 
provided with downwardly directed outlets; 
said ducts being connected with said deliv 
eryevice and adapted to reciprocate there 
with ; and means for supplying said ducts 
with liquid. 

7. The combination with a receptacle, of 
means for piling a rope or strand of fairic 
in layers therein, and means for withdraw 
ing the bottom layer; means for retaining 
the strands of the botton layer in their origi 
is relative positions, in order that they may 
le withdrawn without tangling; a liquid 
ejecting device located over the receptacle 
to deliver streans of liquid tow, yard on 
he fabric: and means for causing said 

ejecting device to travel over the surface 
of the pile and thereby deliver the streans 
in all parts thereof. 

The combination with a keir having a f:ric-containing portion, provided with a 
a tric support at its bottom; of trans 
versely movable reciprocating members 
adapted to fill said fabric-containing por 
tion with a regularly arranged pile of fab 
ric; means for withdrawing the fabric from 
the bottom of the pile; and a traveling de 
vice for continus, insly ejecting liquid on the 
fabric as it enters the keir, the said travel 
ing, device following the novelient of the 
said reciprocating niembers. 

55 

30 

9. The combination with a container for 
liquid, of means for continuously a riding 
fabric to the tij and sinultaneously with - 
drawing fairie from the botton of a vett 
pile of fabric: sustended in the liquid it said 
containe'; and of a traveling device adapted 
to eject streams of liquid upon the to if 
the pile of fabric before the fabric at the 
to accornes subnerged in the liquid. 

is . The combiliation with the keir: of 
Es. for continuously adding fabric to the op and simultaneously withdrawing fabric 
from the bottom of a vertical pile of fabric 
suspended in the liquid contained in the 
keir; meals for circulating the liquid in 
the keir: and a traveling device for ejecting 
the circrlating liquid unifornly over all 
parts of the top of the pile before the fabric 

s 

at the tup of 'he pile becomes submerged in 
I the iiiid. 

il. A kei having a fatric-containing 
portion proviled at its botto it with a series 
f 'arallel untillyers to si: , ; it it the pile of 

: faric, coininet with , , it g mechanism I adapted to lay the fail ic in loops, the 
straits of which extend generally length 
wise of said parallel neinbers; and a trav 
eling device adapted to eject streams of 
liquid ap(in the top of the pile and to dis 
tribute the ejected liquid over the entire sur 
face tiereof. 

12. A keir having a fabric containing 
p: Iti in provided at its bottom with a series 
of separate itembers to support the pile of 
fabric, said meinbers having spaces between 

uid; ineans 
for circulating the liquid by AWii the 
Saine from the bottom of the keir below the 
pile, and returning it to the keir at the 
top; and a traveling ejecting device to dis 
tribute the liquid thus returned. 

then for free circulation of 

13. The combination with the keir having 
a fabric-coitaining portion provided with a 
yielding member adapted to press against 
the lower layer of fabric SE sustain 
ing the weight of the pile; of means for 
systematically piling the fabric in the keir; 
neans for withdrawing the fabric from 
the botton of the pile; and an indicating 
device operating in response to the move 
ment of said yielding portion due to varia 
tions in pressure of the fabric piled thereon. 

14. The combination with the keir; of re 
ciprocating draw rolls located over said 
keir; stationary draw-rolls; a guide roll 
bearing in an arm pivotally supported on 
an axis concentric with said stationary draw 
rolls and connected with the reciprocating 
draw rolls whereby said guide roll is caused 
to reciprocate with said draw rolls to 11ain 
tain a constant length of Inaterial between 
the stationary and reciprocating draw rolls. 

15. The combination with the keir; of e 
ciprocating draw rolls located over said 
keir; stationary draw rolls; a guide roll 
bearing in an artin pivotally supported on an 
axis concentric with said stationary law 
rolls and cinerted with the reciprocating 
raw rolls whereby said guide roll and aii 

reciprocating draw rolls are caused to recip 
rt cate together and in aintain a constant 
length of material between the stationary 
and reciprocating draw rolls: a traveling 
gicie eye located between said guide roll 
and the reciprocating draw rolls; and means 
for causing said traveling guide eye to re 
ciprocate in a direction parallel to the axes 
of the draw rolls. 

16. The combinati, with reciprocating 
draw rolls and a guide roll adapted to re 
ciprocate with said draw rolls: of a guide 
eye located between said draw rolls and said 
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guide roll, and adapted to reciprocate in a 
direction transverse to that of the draw rolls 
and the tension roll. 

17. If an apparatus for carrying on a 
continuous process of subjecting fabric to 
the action of a liquid, a plurality of keirs 
and piling devices for each keir; means 
whereby the fabric is continuously with 
drawn from the bottom of one keir and con 
tinuously delivered to the top of the next 
keir; means for producing a local circula 
tion of the liquid in each keir by withdraw 
ing liquid from the bottom thereof and de 
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livering it in streams at the top; and means 
whereby the surplus liquid of one keir is de- 15 
livered to the adjacent keir, the general 
travel of the liquid thus delivered being in 
the opposite direction to the general travel 
of the fabric. 

In testimony whereof, I have signed my 20 
name to this specification in the presence 
of two subscribing witnesses. 

HENRY L. GANTT. 
Witnasses: 

JAs. J. MALONEY, 
W. E. Cov ENEN. 


