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To all, whom it may concern: 
Be it known that I, EMILEMAERTENS, a citi 

zen of the United States, residing at Provi 
dence, in the county of Providence and State 
of Rhode Island, have invented certain new 
and useful Improvements in Processes of and 
Apparatus for Treating Textile Fibers; and . 
I do hereby declare the following to be a full, 
clear, and exact description of the invention, 
such as will enable others skilled in the art. 
to which it appertains to make and use the 
same, reference being had to the accompany 
ing drawings, and to letters or figures of ref 
erence marked thereon, which form a part of 
this specification. 

In the mechanical treatment of textile fibers 
during the past few years, but more particu 
larly such operations or processes as have 
special reference to bleaching or dyeing sliv 
er, roving, and yarn, the results have gen 
erally indicated to the operator or experi 
menter the desirability of so arranging the 
several operations that they may be easily 
and quickly effected, thereby not only mate 
rially increasing the output during a given: 
length of time but at the same time being less 
wasteful of the treating agents; moreover, the 
cost of labor incident to such operations may 
be also reduced if the apparatus be made 
sufficiently compact and accessible. From 
this it can be safely asserted that the product 
would be more evenly treated and present a 
smoother appearance because it receives less 
handling. - 

My present invention relates to apparatus 
or machinery of the class just referred to, 
that is apparatus adapted to chemically treat 
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perforated or porous holders. 

textile fibers in any form, as for example, 
sliver, roving and yarn, or even the raw mate 
rial or cloth, when placed in or wound upon 

After being 
thus mounted the chemical or treating agents, 
in a liquid form, are passed through the mass 
of material mounted upon the holder. 

I would state, as indicated in the preceding 
paragraph, that I am aware that textile mate 
rials mounted upon perforated holders have 
been treated with liquids in both open and 
closed keirs, and that such liquids have been. 
circulated through the materials; also that a 
minus as well as a plus pressure has been em 
ployed in mechanisms of this character, and 

... The object I have 
returning the treating liquids to the storage 
tanks. - 

in view is to provide an ap 
paratus with means whereby textile fibers in 
various forms may be scoured, bleached, dyed, 
dried, or otherwise treated in large or small 
quantities without waste of dye stuffs or other 
treating materials. To this end my inven 
tion consists, essentially, of apparatus or ma 

ed upon perforated or porous holders, the 
parts of said apparatus being constructed, ar 
ranged and operated, all as more fully here 
in after set forth and claimed. 

further that means has been provided for . 
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chinery for treating fibrous materials mount- . 

Some of the characteristic features pos 
sessed by my improved apparatus are as foll 
lows, viz: It is comparatively simple in its 
construction and manner of operation; its 
capacity for treating fibrous material is very 
great as compared with the space occupied; 
the materials thus operated upon are treated 
with thoroughness and uniformity; samples 
of the material being operated upon may be 

75 

readily exposed and inspected without inter- . 
rupting the general operation; the facility for 
using treating liquids of any desired degree 
of solution, and either cold, warm or boiling; 
its provision for increasing and diminishing 
the temperature of the liquid at will; the ab 
sence of steam or vapor and surface water 
usually heretofore inherent in dye houses; the 
treatment of the materials without rehandling 
while the latter are being subjected to either 
scouring, bleaching, mordanting, dyeing or 
other liquids, either oxidizable or non-oxi 
dizable; the readiness with which a circula 
tion of either cold or warm air may be sub 
stituted for the liquids for oxidizing or dry 
ing purposes, and the comparatively small 
amount of manual labor required in the treat 
ment of a large volume of material or output. 

In order to clearly set forth my improve 
ments I have prepared the accompanying 
fourteen sheets of drawings, which not only 
represent the apparatus complete as in use, 
together with a modification of the same, but 
also the several parts more in detail, that is 
to say 

Figure l, Sheet l, is a front elevation show 
ing the complete apparatus in a duplex form. 
Fig. 2, Sheet 2, is a side elevation, taken 
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sectional view, taken on line acac of Fig. 11. 
Fig. 13 is a partial front sectional view, taken 
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tries of tanks or reservoirs from which the 

g 

through the line acac of Fig. 1. Fig. 3, Sheet 
3, is a plan view of the salme, showing also a 
manner of arranging the overhead piping. 
Fig. 4, Sheet 4, is a plan view, showing the ar 
rangement of the bottom piping underneath 
the keirs, &c. Fig. 5, Sheet 5, is a plan view in 
reduced scale, showing the general arrange 
ment of the apparatus, combined with the se 

keirs are supplied. Fig. 6, Sheet 6, is a ver 
tical sectional view, enlarged, taken through 
the center of a keir. Fig. 7, is a horizontal 
sectional view of the keir, taken on line acac 
of Fig. 6. Fig. 8 is a plan view of the keir 
heads. Fig. 9 is an enlarged vertical sec 
tional view, taken on line m. m. of Fig. 6, show 
ing the discharge valve. Fig. 10, Sheet 7, is a 
front elevation of the four-way valve, or valve 
and chamber from which the liquids are au 
tomatically and intermittently distributed. 
Fig.11 is a longitudinal Sectional view, taken 
on line a C of Fig. 10. Fig. 12 is a transverse 

online o O of Fig. 11. Fig. 14, Sheet 8, is a 
side elevation, in partial section, showing the 
heater complete. Fig.15 is an inverted hori 
Zontal sectional view, taken ou line at ac of 
Fig. 14. Fig. 16 is a plan view of the heater. 
Figs. 17, 18 and 19, Sheet 9, are longitudinal 
sectional views of the perforated spools or 
holders adapted to receive and retain the 
fibrous material while the latter is being sub 
jected to the several treating operations. Fig. 
20 is an enlarged view showing an arrange 
ment of the perforations formed in the spool's 
barrel. Fig. 21 is an enlarged vertical central 
sectional view, taken through the lower end 
of the spool, showing the manner of moun 
ting it in sockets screwed into the bottom of 
the keir. Fig. 22 is a plan view of the socket. 
Fig. 23, Sheet 10, is a partial sectional view 
of the keir, showing the testing or sampling 
valve mounted therein, as in use. Fig. 24 is 
a side elevation of the testing valve, enlarged. 
Fig. 25 is a central longitudinal sectional 
view thereof. Fig. 26 is a side view, showing 
the parts in the working position, the sleeve 
being dropped. Fig. 27 is a side view, in re 
duced scale, showing the filled main spool 
provided with a supplemental small spool or 
bobbin at the top from which the material to 
be sampled is taken. Fig. 28 is an enlarged 
side view of the supplemental spool and load 
wound thereon. 
tral sectional view of the dye-liquor tank, die 
filter, pump, &c., connected by piping, as in 
use. Fig. 30 is a partial plan view of the 
spider adapted to be located in the bottom 
of the tank. Fig. 31 is an enlarged sectional 
view, taken through the bottom portion of 
the dye-liquor tank. Fig. 32, Sheet 12, is a 
side elevation representing a modification of 
my apparatus which in Some cases can be as 
readily employed for the treatment of fibrous 
materials. The keirs may be used open or 
closed. Fig. 33 is a partial front elevation 

Fig. 29, Sheet 11, is a cen 
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showing some of the piping there for. Fig. 34, 
Sheet 13, is a plan view of the apparatus 
shown in Fig. 32. Fig. 35 is a plan view of 
the inlet piping, and Fig. 36, Sheet 14, is a 
vertical sectional view, in partial elevation, 
taken on line acac of Fig. 34. - 
In the following description I shall so far 

as possible describe the details of the appa 
ratus represented in the numerical order of 
the drawings. It is assumed that the func 
tions of an engine, pump, Valves, blower, 
heater and tanks are in general well under 
stood. Therefore I do not deemit necessary in 
this specification to particularly describe their 
manner of operation, except where an ar 
rangement of the parts produces results which 
differ in some respects from the usual prac 
tice. I would further state that my improved 
apparatus may be adapted to one keir only, 
but such an arrangement is in general not so 
desirable as a system involving the employ 
ment of two or more keirs, because in the lat 
ter case the relative cost of the machinery, 
the space occupied by it and the time re 
quired to complete the treatment of the ma 
terials is less than that where one keir is in 
use. In the drawings I have represented a 
duplex system, or rather a system in which 
two treating keirs are used. 
The first five sheets of drawings represent 

my improved system and apparatus as a whole 
when in use. 
The two vertical main keirs 1 arranged as 

shown in the drawings are adapted to receive 
the fibrous materials to be treated through 
doors 2 formed in the walls of the keirs. The 
keirs are in communication with the rotary 
or centrifugal pump 7 both at their top and 
bottom inlets through the medium of the four 
way valve or automatic distributer (herein 
after more fully described) placed above the 
pump's outlet, The upper main branch pip 
ing 10 and its connections lead from said dis 
tributer to the top outlets of the keirs, and the 
lower main branch piping 9 and its connec 
tions lead from the distributer to the bottom 
outlets of the keirs. The top piping 23 serves 
to connect the distributer with the heater or 
reservoir 8, the latter being in one sense a 
continuation of the pipe 23 and discharges 
into the lower pipes 24 and 21 via the valve 
24°. The discharge from the pump 7 enters 
the distributer through the cross 22 and valve 
22*. The suction end 21 of the pump con 
nects with one of the main lower pipes 21 and 
the pump is operated by a motor or engine 26, 
The pump is provided with a relief valve 20 
located in the discharge connections. The 
overflow or surcharge passes through said 
valve (when it opens) downwardly into the 
pipe 19 back to the main 21. 

Referring to Figs. 4 and 5, a manifold 27 is 
connected by stop-valves with a series of sup 
ply pipes leading from the cold-water, hot 
water, mordant and logwood tanks, c, h, in 
and l, respectively. The discharge from the 
pump may be conducted to the several tanks 
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by opening the valve 25, the liquid then pass 
ing through pipe 25 into the manifold from 
whence it flows to the desired tank by simply 
opening the corresponding valve. The bot 
tom outlets of the keirs communicate with 
the sewer by means of the pipes 13, 11, and 
the interposed valves 11. Said outlets also 
communicate with the reservoir or indigo 
tank by means of piping 13, 12, and stop 
valves 12, and . These keirs may discharge 
into the main 24 communicating with the 
heater, &c., by means of the piping 9 and 
valves 9 and 249. The top inlets of the keirs 
communicate with the pressure blower 28 
through piping 14, 14, air-chambers or head 
ers 14 and valves 14. The air-chambers are 
in communication with an ejector e (Fig. 1) 
by means of the piping 15, 15, and valves 15, 
15°. By opening the lower valve 15, the 
valves 15, 15, being also open, the keirs may 
be exhausted without passing through the 
ejector. m 

30, Fig. 3, indicates the dye-tank, and 29 
the pump for discharging the concentrated 
treating liquid into the heater 8 through pipe 
29 and valve 29. W 
The valved pipe 21 drains the main 21 and 

all piping below the T's 13 into the sewer. 
The valved pipe 27 drains the manifold into 
the sewer. 
The two main keirs 1 are provided each 

with a thermometer 4 for indicating the tem 
perature of the interior of the keir; a water 
glass gage 3 to show the height of liquid in 
the keir; a pressure gage 5 communicating 
with the lower chamber of the keir; a simi 
lar gage 5 communicating with the upper 
chamber, and a vacuum gage 5 also con 
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nected with said upper chamber. The keirs 
are further provided with a testing-valve 31 
and a relief-valve 18 discharging into heater 
8 via pipe 18. 
The cross 22 (Fig. 1) carries a gage p for in 

dicating the pressure under which the pump 
7 delivers the liquor. It also carries an air 
chamber 22. 
The heater 8 is provided with a water-glass 

8s; a valved ipe 8 for admitting steam to 
the coils, and a similar pipe 8 for letting wa 
ter into the coils when desired. It is further 
provided with an air inlet at 8° and an outlet 
to the atmosphere at 8. At the bottom a 
pipe 89 leads the exhaust or drip from the 
coils to the sewer. The lower valved con 
nection 29 admits concentrated treating liq 
uor from the pipe 29, and a similar connec 
tion 8 admits live steam. 

Referring now more particularly to the 
construction of the keirs 1, as represented on 
Sheet 6 of the drawings, it will be seen that 
6 indicates the stiffened upper head and 6 
the lower head of cast metal; the shell itself 
being of Wrought metal riveted to the heads. 
The keir is provided with legs 6 resting upon 
the floor. The upper head has a main cen 
tral opening 69 communicating with the main 
piping 10, and 14, and also with a series of 

pipes 69 radiating therefrom and cast into 
the head; each pipe opening into the keir 
chamber by means of the series of small 
holes 6. These pipes and holes are arranged 
in this manner in order to insure a more uni 
form distribution of /the liquid charges, over 
the entire surface of the keir. The lower 
head 6 is also provided, like the upper one, 
with a central opening and apertured radiat 
ing pipes. The lower head has, however, in 
addition a chamber 65 communicating di 
rectly with the several outlets 6', as clearly 
shown in Fig. 6. The upper face or wall 6 
of the bottom head is perforated with a se 
ries of holes 6 into which are fixed a corre 
sponding number of sockets 32 (Fig. 21) ar 
ranged to receive the spools or holders 33. 
The communication between the chamber 69 
and the interior of the keir when in use is 
through the holders mounted in said sockets. 
The bottom head is provided with a valve 34 
for quickly emptying the keir when desired; 
the valve being operated by the hand-wheel 
34 secured to the lower end of the valve-stem 
34, as clearly shown in Fig. 9. The two heads 
of the keir are connected by the strong cen 
tral bolt or stay b. In keirs of large size I 
prefer to provide them with two doors 2, op 
positely located. It is through these doors 
that the keir is loaded and unloaded. It will 
be noticed that a sampling-valve 31 is mount. 
ed in the upper head of the keir. One or 
more of these valves may be used; a more de 
tailed description thereof being hereinafter 
found. - 

In Sheet 7 of the drawings I have repre 
sented an automatic distributer 35, or four 
way valve, adapted in use, after the keirs are 
filled with the treating liquid, to turn the lat 
ter through the materials in opposite direc 
tions intermittingly and alternately; that is 
the action of the pump 7 through the auto 
matic distributer causes a circulation in one 
direction by forcing the liquid through the 
materials for a certain period of time; the 
position of the valve is then automatically 
changed, thereby reversing the circulation, 
the result being to force the liquid in the op 
posite direction through the materials a cor 
responding length of time; the operation be 
ing thus continued as long as desired or nec 
essary to complete the treatment. The dis 
tributer is provided with a chamber 35 hav 
ing four nozzles n, n., n., n., communicating 
there with arranged in the form of a cross. See 
Fig. 12. The nozzle is connected with the 
discharge pipe leading from the pump. The 
nozzle in connects with the heater 8, the latter 
being in direct connection with the suction 
side of the pump. As drawn the nozzle in.' 
connects with the bottoms of the keirs, and the 
nozzle in with the tops. Within the valve 
chamber 35 is fitted the valve proper or mov 
able wing 36 which divides the chamber lon 
gitudinally. 
or stem 36". The front and back heads or 
covers, 37, 37, respectively, are bored out and 

The valve is secured to the shaft. 
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The front head is provided with a hub on 
serve as bearings for the valve and stem. 

which the worm-wheel or disk 38 is loosely 
mounted. A common stuffing-box 39 is em 
ployed to prevent leakage around the valve 
stem. The disk is provided with a periph 
eral notch 38 adjacent to which is secured a 
toothed segment 38°. At one side, the left, 
of the disk is mounted in the frame 40°, a pin 
ion 40, a cam 39 and crank-disk 39, the three 
parts last named being loosely mounted upon 
the stud 39. A connection 39 is jointed to 
the crank-disk and to the valve-arm 39. By 
means of a continuously revolving sprocket 
wheel quand worm u' secured to the shaft w° 
the loosely mounted disk 38 is revolved corre 
spondingly; the latter being timed to make one 
turn, say, in two minutes. The segment3S" and 
pinion 40 are so proportioned and arranged 
that the latteris revolved one-half turn per rev 
olution of 38 by the engagement of the teeth, 
such movement of the pinion causing the valve 
36 to change its position, (see full-line and 
dotted-line positions Fig. 12) the change being 
effected in about seven seconds. While such 
change is being made, the end of the cam 39 
revolves freely in the notch 38, as in Fig. 
13, but immediately thereafter the continued 
movement of the parts causes the adjacent 
concave side 39° of the cam to engage the 
disk’s periphery, thereby as it were locking 
the valve in position Tintil the next change 
is effected; Fig. 10 shows the relation of the 
parts when thus locked. In these several 
figures the valve for the time being is repre 
sented as distributing or circulating the treat 
ing liquid (as it comes upwardly through the 
valve 22 from the pump 7) into the bottoms 
of the keirs from whence it passes under 
pressure upwardly through the perforated 
holders and the material or load mounted 
thereon and thence out at the tops of the 
keirs; the liquid upon issuing from the lat 
ter passes to the distributing valve-chamber 
35 via the pipes 14, 10, 10, whence it is di 
verted into the top of the heater 8 via pipe 
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to to 

23, thence downwardly through the heater 
and valve 24 into pipes 24, and 21, and from 
the latter upwardly into the suction side 218 
of the pump, thus completing the circuit in 
one direction. When the valve 36 stands in 
the dotted-line position (Fig. 12) the circula 
tion is reversed, that is the liquid then en 
ters the tops of the keirs and passes out at the 
bottoms, meanwhile passing through the ma 
terials and perforated holders. In both cases 
the liquid first enters the distributer through 
the valve 22 connected with the delivery 
side of the pump, the discharge from the 
keirs being always into the pipe 23, or top 
of heater. I would state that the pointer ac, 
Fig. 10, indicates to the operator the direc 
tion of the circulation; that is when point 
ing downwardly it shows that the liquid is 
passing into the bottoms of the keirs, and 
when in the upper position it indicates that 
the flow is into the tops. The Wing or valve 
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36 is made narrow, (its thickness being less 
than the diameter of the passages across which 
it moves) because for a short time after it 
leaves its seat in moving to the other posi 
tion the four nozzles are in communication 
with each other, thus allowing the several 
differently flowing currents to neutralize each 
other gradually preparatory to changing their 
direction and thus avoid the shock or strain, 
such as would be due to a more rapid re 
versal resulting in the meeting of large bod 
ies of liquors moving swiftly in different di 
rections, 
The heater 8 before referred to is located 

in the circulation in such manner between 
the pump and keirs that it also serves as an 
auxiliary reservoir wherein the treating liq 
uor may be either heated, cooled, oxidized or 
diluted with dye-stuffs, or other treating 
agents according to the requirements of the 
materials being acted upon within the keirs. 
The heater is represented more in detail in 
Figs. 14, 15, and 16, wherein the vertical shell 
is riveted to the upper and lower heads. 
The heater chamber is partly filled with a 
series of pipe coils 41, each being connected 
with the top and bottom headers 41. Steam 
and water pipes 8, 8, unite in a T 41 at the 
top and extend downwardly therefrom into 
the upper header; the exhaust or Waste from 
the coils passes into the bottom header and 
from thence into the pipe 89. When in use 
the treating liquor enters at the top of the 
heater through pipe 23 and after circulating 
around the exterior of the coils returns to the 
pump through the bottom valve 24, &c., as 
before stated. The valved pipe 88 admits 
exhaust steam to the coils for heating pur 
poses, and the pipe S is employed to admit 
water for cooling purposes. The valved pipe 
8° serves to conduct air from a blower to the 
heater for oxidizing purposes, and the pipe 8d 
is used for the escape of air and gases from 
the heater. 8 indicates a safety or relief 
valve. The valve or pipe 29 introduces con 
centrated treating-liquor at the bottom which 
is diluted with the liquor in the heater, and 
the pipe 8 serves to admit live steam into 
the heater when desired, as for example when 
exhaust steam is not available or sufficient 
in pressure. The pipe 18 is for conducting 
the waste liquor or overflow from the keirs 
into the heater whenever the relief valves 18 
open. I would add that in practice I usu 
ally prefer the average level of the liquor 
Within the heater to stand about on the dot 
ted line O O, Fig. 14, thus leaving an air space 
at the top which acts as a cushion and in a 
measure relieve the piping system from ex 
cessive stains; although in some cases when 
the presence of air would be injurious the air 
space is omitted and the entire system filled 
with the treating-liquid. 

Into the holes 6 formed in the bottom of 
the keirs are screwed sockets 32 arranged 
in turn to receive the lower open ends b 
(Figs. 17 to 21) of the perforated holders 33. 

75 

- 8o 

9 O 

95 

od 

IO 

II5 

E 25 



O 

is 

509,851. 

These holders consist each of a central lat 
erally perforated tube d, the upper and lower 
heads 33, 33°, and the perforated shell or 
cylinder 33 fitting into the adjacent faces 
of said heads. The tube d is, as drawn, 
Screwed into the lower head and extends 
through the upper head, being surmounted 
by a cap-nut d, thereby firmly clamping the 
Several parts together. It will be observed, 
referring more particularly to Figs. 21, 22, 
that the head 33° of the holder is provided 
with a downwardly extending loop or eyeb 
adapted to receive an end of the curved pin 
b' forming a part of the socket-piece 32. By 
this device the holder is detachably secured 
to the bottom of the keir upon turning the 
holder axially in either direction until it re 

25 

ceives the corresponding end of the pin b’. 
I prefer to make the barred portions 33° of 
the holders of sheet-metal tubes, the holes 
or perforations being subsequently punched 
therein. Fig. 20 shows a portion of the tube's 
surface provided with holes. I also prefer 
ably make said holders or perforated spools, 
comparatively large, or long, so as to carry 
Say Some six to ten pounds of fibrous mate 
rials when loosely wound or wrapped thinly 
thereon; the broken line m, Fig. 17, indicates 

35 

the outline of a filled holder. 
In some cases it may be desirable to use 

shorter spools, in which event they may be 
constructed and arranged as shown in Fig. 
l9, wherein three holders 33 are mounted 
upon the laterally perforated central tube di 
the cap-nut d serving to firmly retain them 
in place thereon. A loose collar d8 is inter 
posed between the ends of adjacent holders, 
all as clearly shown. In Fig. 18 the top head 

. 33 is represented as having the end of the 

45 

in detail in Figs. 23 to 26. 
50 

55 

tube discrewed into it; the head being pro 
vided with a projecting screw-threaded cen 
tral outlet d sealed by the cap-nut di. This 
arrangement, however, is more particularly 
adapted to receive a test-spool about to be 
described, and illustrated by the next, suc 
ceeding sheet of drawings. 
The sampling or testing-valve 31 screwed 

into the top head of the keir is represented 
It consists essen 

tially of a head or body portion 31 composed 
of two parts screwed together, and the verti 
cally guided piston f backed by a springs. 
The lower portion of said body is provided 
with a central holef adapted in use to com 
municate with the interior of the keir. The 
upper end of the hole is reduced in diameter 
but being of sufficient size for the passage of 
an end of the material i being treated. The 
lower end of the piston is faced with rubber 
f' or other suitable elastic substance, thus 
forming what may be considered a valve for 
closing the outlet f. A sleeve f' is fitted to 
slide up and down over the upper portion of 
the head; a stop s' serves to prevent the 
sleeve from being accidentally removed. This 
sleeve when in use is dropped, as shown in 
Figs. 23 and 26, thereby preventing the liq- by the valve 46 with the suction side of the 

uid from flying upward from the keir when 
the valve is open. 
By means of the arrangement just described 

samples of the material t being treated may 
be taken from the keir at any time without 
interrupting the main operation. When yarn 
is to be dyed or treated on holders 33 the end 
of the thread may be first taken from one of 
them and run upwardly through the Sam 
pling valve and guide g, as shown in Fig. 23. 
Now, when a sample is to be taken the Oper 
ator first lifts the valve by means of the Sup 
ported cord?, followed by the drawing out a 
sufficient length of the yarn i; the valveau 
tomatically returning to its seat upon releast 
ing the cord. The testing may be repeated 
from time to time as desired. In order to 
protect the thread and also to prevent it from 
being drawn into the openings 6 formed in 
the keir's upper head I employ a circular 
open-ended hood g, the same being secured 
to and extending downwardly from the under 
side of said keir-head, and also inclosing the 
upper portion of the holder 33, as in Fig. 23. 
When slubbing or a thick sliver is to be 

treated, instead of running the same through 
the sampling-valve I take some yarn ti made 
from the same quality of stock or material 
and wind it upon a small perforated holder 
33, its lower end being open and adapted 
to be secured onto the upper end, d, Fig. 18, 
of the main holder 33, see Figs. 27 and 28. 
When thus arranged the circulation through 
the main and supplemental holders is the 
same in each. Therefore the treated yarn 
when sampled will indicate correspondingly 
the appearance of the slubbing or sliver 
wound on the main holder when it is spun . 
into yarn. 
By the employment of the double guide or 

flier g’, the hood g may be dispensed with, 
as it imparts enough tension to the yarn to 
prevent it from being drawn into the keir 
head openings. 

Fig. 29, Sheet 11 of the drawings, represents 
a vertical central sectional view of the appa 
ratus which I employ for holding, dissolving. 
and filtering or straining concentrated dye 
stuff or other treating materials preparatory 
to being injected therefrom into the main 
circulation. 30, indicates the dye-tank and 
50 the filtering strainer located beneath the 
tank. The tank 30 is supported by legs. 43 
and is, or may be, open at the top and pro 
vided with a depressed or concave head 
42 at the bottom; the latter having a circul 
lar grid or spider 44 fitted therein on top of 
which is secured by a ring 45° a perforated 
disk or strainer 45. See also Fig. 31. 
tween the strainer and the adjacent lower 
portion of the head is formed a settling cham 
ber 42", the outlet therefrom being through 
the center pipe 46 communicating right and 
left with the pipe 46; the latter by means of 
the valve 46 communicating with the upper 
portion or space 51* of the filter 50, and also 
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force pump 29, which discharges into the 
heater via pipe 29 and valve 29, before de 
scribed. The pipe ic admits steam into the 
tank, the pipe lc’ water and the pipek' liquor 
forced by the main pump 7. The filtering 
Strainer 50 has a concave head 52 at the bot 
ton from the center of which the outlet 54° 
connects with the horizontal pipe 47; the lat 
ter also connecting with the pipe 46 com 
municating with the pump 29. At the bot 
ton of the filter is located a strainer 55 on 
which rest the filtering materials 50°, as for 
example, gravel, crushed quartz, &c.; the 
strainer itself being supported by a spider 
53, thus forming below the strainer a cham 
ber 54 from which the filtered dye-liquor is 
distributed as desired. 

25 
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In the operation of the apparatus repre 
Sented by Fig. 29 the treating material is in 
troduced into the tank 30, when if necessary 
it is further diluted with water or other liq 
uid, and boiled or not; the graduated meas 
uring gage 30 indicating at the time the 
amount of undiluted or diluted concentrated 
liquor or treating material thus introduced. 
When the treating material is ready to be 
injected into the main connections valve 469 
is opened thus admitting it from the tank into 
the chamber 51" of the filter; the liquor per 
colates downwardly through the material 50 
into the pump 29, via the piping 54° and 47, 
the valve 47 being open, and valve 46 closed; 
the action of the pump now forces it there 
from into the heater and main circulation. 
The tank strainer 45 prevents all chips, im 
purities or foreign matter, as well as any un 
dissolved material, larger than the mesh or 
holes, from passing through into the filter; 
but it does not always retain within the tank 
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it into the main circulation. 

65 

undissolved dye-stuffs introduced in the form 
of thick paste, or even powder, as such ma 
terials will sometimes “cake” or “lump-up” 
and form specks. Now, if such specks should 
enter the main circulation they would cause 
uneven work because they, as a rule, fasten 
themselves to the material under treatment. 
Consequently the liquid cannot act upon the 
material uniformly at such places or spots. 
I overcome the objection just referred to by 
means of the bed 50° of filtering substances, 
because the latter collects and retains said 
impurities, &c., until they are dissolved or 
thrown off by a subsequent washing. When 
all the liquor has been exhausted from the 
tank 30 it is washed out by opening valve le? 
which admits liquor from the main circula 
tion and a stream of it is left running until it 
is assumed that all the Soluble material held 
by the filter and strainer has been absorbed 
by the current thus induced and carried by 

If it should be 
necessary to add more concentrated or pri 
mary treating material to the treating liquid 
it is diluted by a supply from valve k thus 
making it unnecessary to employ additional 
liquor for dilution beyond that already in use 
in the circulation. The liquor may run di 
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rectly from the tank to the pump 29, thus cut 
ting out the filter, by closing valves 46 and 47 
and opening valve 46. When sufficient treat 
ing material has been introduced into the main 
circulation the pump is stopped and all valves 
leading thereto closed. The tank is washed 
out and drained into sewer 48" by opening 
valve 46d; valves 48 and 49* being closed. The 
filtering strainer 50 is cleaned by opening valve 
48 (46d and 49 being closed) leading to sewer 
connection 48, and passing a current of Water 
under pressure upwardly through the filter 
bed 50; water for the purpose being admitted 
through valve 47, thereby causing all the 
impurities and foreign matter to rise and 
float off through said valve 48 into the sewer. 
At the same time by opening the valve 49" 
connected with the cross 48 and escape pipe 
49 the operator can judge from the appeal 
ance of the waste wash water passing from 
the pipe 49 whether the filter has been suffi 
ciently cleaned. 
A pressure gage 56 is connected with the 

top and bottom portions of the filter 50, said 
connection being provided with cocks e, e. 
By means of this gage the operator is able to 
determine whether the flow of liquor is regul 
lar, &c.--that is the varying pressures (if 
any) indicated on the dial denote to the at 
tendant, after opening and closing the cor 
responding cocks, whether the bed 50" is 
clogged or whether the passage of the Wash 
ing liquor out of the filter is free and unob 
structed. It is evident that the piping can 
be arranged so as to let the liquor from the 
tank 30 run through the pump first and be 
forced by the latter through the filter 50 into 
the main circulation by simply connecting 
the pump's outlet with the filter inlet con 
trolled by valve 46, at the same time con 
necting the bottom outlet 54 to the main 
circulation by a valved pipe leading there 
from to the heater. . 
The following is a description of the Oper 

ation of the complete apparatus, and for the 
sake of illustration it is assumed that the 
fibrous material to be treated is to be scoured, 
mordanted and dyed-that is to say, the series 
of perforated holders 33 after being filled 
and passed through the doors 2 into the keirs 
1, 1, are placed vertically in the sockets 32, at 
the same time locking them in place by means 
of the pins b'. Upon closing the doors I next 
open the two valves 9 and 24 thus putting 
the mains 24 and 21 in communication with 
the bottoms of the keirs, followed by opening 
the two small valves 15° and 15° (Fig. 1) and 
start the ejector e, thus producing a partial 
vacuum in the said mains, keirs, and also in 
the material or load wound upon the perfo 
rated holders 33. I then open valve 25" con 
necting manifold 27 with the mains, at the 
same time opening say valve a communicat 
ing by the pipe c' with the elevated tank c, 
Fig. 5, containing (for the time being we will 
suppose) the scouring liquor. The latter now 
flows from the tank through the open connec 
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tions into the bottom chambers 65 of the keirs, 
thence upwardly through the series of hold 
ers and material mounted thereon into the 
main chambers of the keirs. When the lat 
ter are sufficiently filled the ejector is shut 
off, also closing the valve 24, at the same time 
opening valves 22, 10, 9, 24, Sd. I then 
start the pump 7, taking care that the pointer 
ac of the distributer 35 indicates that the flow 
from the pump is into the bottoms of the keirs, 
or as represented in Figs. 10 and 12. The re 
sult of the pump's action is then to force the 
liquor into the distributer, then past the valve 
9' downwardly into the mains 9 and T’s 13, 
and from the latter into the bottoms of the 
keirs, thence upwardly through the holders, 
&c., into the upper pipes 6 and mains 14, past 
the valves 10 and downwardly through the 
connection 10 into the distributer, and from 
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the latter it flows upwardly into pipe 23 to 
the top of the heater or reservoir 8. As 
Soon as the liquor attains a sufficient height 
in the heater, or say to the level o, o, Fig.14, 
(the glass 85 Fig. 2 indicating the level) the 
Valve a connected with the said supply pipe 
c' is closed and the distributing valve disk 38 
set in motion by means of the worm gearing 
actuated by a link-belt v', see dotted lines 
Fig. 10; said belt being started by shipping 
mechanism, &c., in any well-known manner. 
The now revolving disk and its mechanism 
in connection with pump 7 and heater act to 
automatically and intermittingly swing or vi 
brate the wing 36 at certain prearranged in 
tervals, thereby alternately diverting the flow 
of liquor; one revolution of the disk causing 
the liquor to flow say into the top of the 
keirs, the next revolution diverting it into 
the bottom, and so on alternately as here 
in before described. When the liquor has 
thus been sufficiently circulated back and 
forth through the material or load carried on 
the holders the distributer 35 and pump 7 
are stopped. The scouring liquor is now dis 
charged into the sewer by opening valves 
11", 21 and 34; the latter is employed to 
quickly empty the keirs, the same being op 
erated by the hand-wheels 34°. If desired, 
however, the pump may be used to return the 
liquor to the tank c whence it came. In the 
latter case instead of opening the series of 
valves last-named the valve 22 is first closed 
thus shutting off the delivery side of the 
pump from the keirs, the keirs then draining. 
into the mains 9, 24, and 21 by opening the 
valves 24' and 34. The valve 25 is now 
opened thus establishing a circulation down 
Wardly between the delivery side of the pump 
and the manifold 27; the valve 25 being 
closed to separate the delivery from the suc 
tion. If the pump 7 is now started and the 
valve a' opened the liquor contained in the 
keirs, heaterandpipingis returned to the tank 
c. In like manner liquid may be returned 
to any other of the tanks shown (h, m or l) 
by simply opening the corresponding valve 

keirs. 
liver the flow from the pump into the bottom. 

remaining in the mains 24, 21 and manifold is 
drawn off through the smaller valved pipes 
21 and 27. Now supposing all valves pre 
viously opened to be closed, I will next de: 
scribe the manner of rinsing the material 
just scoured and still mounted within the 

The distributer 35 is first set to de 

of the keirs, after which the several valves 22, 
9, 9, 24, 10, 25, 15, 15, 15, 8 are opened, 
and also the valve a”, which latter we will suppose connects the manifold 27 with a 
tank h (Fig. 5) containing either hot or cold 
water for rinsing purposes. The Water now 
flows into the mains 21, 24, &c., and as Soon 
as it appears in the glass gage 85 of the res. 
ervoir or heater 8 the main pump is started. 
The water is thereby drawn through the 
keirs and material; the air they contain be 
ing driven into the air chambers 14 and es 
capes therefrom into the sewer through the 
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piping 15, 15 and interposed open valves. 
After the keirs are filled with the rinsing 
fluid and have overflowed sufficiently into 
the heater 8 as previously described, the 
valve a is closed, the automatic distributer is put in motion and the operation of forcing 
the water back and forth through the mate 
rial is then continued until the material is sufficiently rinsed, when the now charged rins 
ing water is run off into the sewer by opening 
the bottom valves 11, 21° and 27. The mor 
danting and subsequent rinsing of the mate 
rial are effected in the same manner as the 
scouring and rinsing just described; obviously 
the only change being made is the opening. 
and closing of the valve a connecting the 
manifold 27 with the mordanting tank.nl. 
Except when using oxidizable dyes, such as 
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indigo, it is not absolutely necessary to create 
a vacuum in the apparatus before introducing 
the liquor as the only advantage resulting 
therefrom is that it insures a more perfect 
impregnation of the material being treated. 
The heating or cooling of the treating liquors 
is effected by coils 41 in the closed heater or 
reservoir 8 to which either steam or cold Water 
is admitted by opening the valves of the pip 
ing 8 or 8, which enter the T.41. See Fig. 
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14, &c. In dyeing the material, if the dye 
stuffs to be used are diluted in supply tanks 
communicating with the manifold 27 and its 
valves, the manner of procedure in introduc 
ing the dyeing liquor is the same as that em 
ployed in the operation of scouring and rins 
ing, but if compound shades are to be dyed 
or the dye-stuffs to be used are in a dry, pasty 
or concentrated form, the apparatus is first 
filled with water as before described in the 
operation of rinsing and the dye stuffs selected 
are dissolved in the tank 30, and water and 
steam pipes lic', k connected there with supply 
the solvent and heat for the first tank full of 
concentrated dye. When the pump 7 and dis 
tributer 35 have been started up and the cir 
culation through the material established the 

connecting them with the manifold. All drip concentrated dye is run from the tank 30 
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through filter 50 into small pump 29, which 
latter injects the same into the bottom of the 
heater 8, via pipe 29 and valve 29, where it 
is being constantly diluted with the liquor cir 
culating through the apparatus and material. 
When the tank 30 is partly emptied, a pipel: 
leading from pump 7 and having a valved con 
nection into said tank is made to supply a 
Small stream of liquor which is kept running 
until it is assumed that all the dye-stuff in 
the Said tank and filter is dissolved and com 
bined with the circulating liquor. Now sup 
posing that the liquor has been sufficiently 
heated and circulated, if a sample of the ma 
terial being dyed is withdrawn from the keir 
through the testing-valve 31 and it is found 
to be deficient in any particular dyeing ma 
terial, or materials, such deficiency is sup 
plied by putting it into the tank 30 and di 
uting it with liquor furnished from pipe le? 
and is then injected by the pump 29 into 
heater 8 as previously described, such addi 
tions being made from time to time or until 
the desired shade is obtained. If the dye 
stuffs to be added are of such a nature that 
a cooling of the liquor is desirable before 
they are introduced into the circulation, the 
Steam is shut off from the heater at Sa and 
gold Water turned on at 8; when the liquor 
is cool enough, as may be determined by the 
thermometers 4 secured to the keirs, the new 
dye is injected, the cold water turned off and 
steam turned on again. 

In using certain dye-stuffs it is desirable 
to oxidize the liquor while it is in circulation 
and for this purpose air is forced into the 
top of the heater through the valved pipe Se 
and the surplus escapes into the atmosphere 
through the pipe 8. The valve 34 (Fig. 9, 
&c.) is always opened when the keirs are be 
ing emptied and always closed- when filling 
or Working, or when the blast is on, as here 
inafter described. When the treating or 
dyeing of the material is completed the liquor 
is returned to its corresponding supply tank, 
or it may be drained into the sewer; and as 
Soon as it has entirely left the upper cham 
ber of the keirs, the valves 11 being open 
and all the other valves closed, the gates or 
valves 14" are opened and a current of air 
under pressure from the blower 28 is con 
ducted into the chambers 14 communicat 
ing directly with the upper portion of the 
keirs; the action of the air being to drive be 
fore it or force out the liquor contained in 
the material under treatment through the 
perforations of the holders 33 into the lower 
chambers 65 and thence into the sewer. The 
air thus employed may be ordinary atmos 
pheric air or it can be drawn from a source 
which heats and dries the air before enter 
ing the blower. The blast can be continued 
until all moisture is carried off or evaporated 
from the material, thus leaving the latter 
perfectly dry. I would add that if desired 
the material may be removed from the keirs 
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in a semi-dry state and the drying completed 
in any suitable manner. 

It is obvious that both keirs need not be 
operated at the same time, as each has in 
dependent valved connections communicat 
ing with the pumps, blower and sewer; there 
fore the material in one keir can be treated 
with the several liquids while the material is 
being loaded, unloaded or dried in the other 
keir. 
In treating materials with indigo, I prefer 

to prepare or store the cold solutions in a res 
ervoir or tank i (Fig. 5) preferably located 
below the lower inlet 11 to the keir; Said tank 
communicating with valves 12, and said in 
lets by means of the piping 12. 
is greated in the entire apparatus by first 
opening the several valves, which cause the 
different parts of the apparatus to communi 
cate with each other, while the ejector or ex 
hauster is being worked, and at the same time 
closing the inlet and outlet valves 8' 8", on 
top of the heater. When a sufficient Vacuum 
is formed the whole is filled with indigo liquor 
which is circulated through the material be 
ing treated, and said liquor can be enriched 
with concentrated indigo white solution in the 
same manner that other treating liquors are 
enriched and circulated as previously de 
scribed. When this has been done suffi 
ciently long to enable an even saturation of 
the material being treated, with the indigo 
solution, the temperature of the liquid is 
gradually raised to the desired degree, the 
circulation and reversing of the flow being 
kept up until the proper shade is obtained (as 
nay be determined by samples taken through 
the testing valve 31). The valves 12 are 
then re-opened, air at the same time being 
admitted to the top of the keirs and heater 
through valves 8, 15, 15, 15° and piping 15, 
thereby allowing the indigo liquor to flow back 
into its reservoir or tank . As soon as the 
keirs are thus emptied, the valves 12 are 

by admitting air under pressure from blower 
28 as before described. The air in passing 
through the material oxidizes the indigo white 
fastened to said material into indigo blue or 
indigotine at the same time driving out any 
surplus or remaining liquor as before stated. 
The pressure gages 55, Fig. 1, respectively 

chamber portions of the keir; the difference 
between the readings of the two pressures in 
dicates to the operator at anytime the amount 
of resistance being used to force the treating 
liquor through the material. By Watching 
these two gages and the pump-gage p the at 
tendant can determine whether the apparatus 
is working properly or otherwise. 
My improved apparatus and system may be 

adapted to the treatment of textile material 
by means of the arrangement represented by 
Figs. 32 to 36, inclusive, without departing 
from the spirit of the invention. That is to 

closed and valves 11 and 14 opened, followed 
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say, a pair of keirs 1 are employed, which in 
practice are both open or both closed. 
the drawings, Fig. 36, one keiris represented 
as having a closed top the other being open, 
the cover being indicated by dotted lines.) 
In this arrangement the keirs are only par 
tially filled with the treating liquids, enough 
being used, however, to completely submerge 
the filled holders 33, as clearly shown. These 
latter are mounted in sockets 32 communi 
cating directly with a bottom chamber 68 sub 
stantially as before described. A valve 34 is 
used to quickly empty the keirs of liquor 
into said chamber when desired. This cham 
ber in turn communicates with a series of 
branch pipes 60 arranged to distribute the 
liquor over the whole surface of the cham 
ber. These pipes 60 connect with a central 
cross opening into a vertical T 13 communi 
cating at the bottom with sewer through the 
pipes 11 and valves 11; the lateral branch 
or nozzle of the T communicates indirectly 
with the pump 7 by means of the piping 9, 
valves 9, &c., and with the exhauster 28 by 
the branch or by-pass piping, 57, 57, 57 and 
valves 57, leading from pipe 9. The main 9 
is connected directly to the distributer 35 
(see Fig. 32), which latter opens into the de 
livery side of the pump by pipe 22, the pump 
suction being connected to the main 21 by 
the rising main 21". The main 21 communi 
cates with the manifold 27 by valves 25°; the 
manifold in turn being connected with the 
several supply tanks, as before described, 
through the pipes c', h", m' and l and corre 
sponding valves, C, C, a, a. - 
From the foregoing it will be seen that the 

pump 7 discharges into the bottom of the 
keirs, via pipe 22, distributer 25, piping 9,9°, 13 
and 60, and into the upper part of the keirs, 
upon reversing the valve 35, by piping 10, 
10 leading from the latter and the interposed 
valves 10, see also Fig. 36. The return flow 
from the top and bottom of the keirs to the 
pump is through the lower nozzle of the dis 
tributer into the main 21 and thence up 
wardly therefrom through suction pipe 21. 
The keirs 1' are each provided with an 

ejector, vacuum gage, Water-glass and test 
ing valve substantially as before described 
with reference to the keirs 1. These ap 
pliances are not, as a rule, employed except 
when the covers 62 are used. These covers 
are provided with an air inlet S, an outlet S 
and a main connection 61 having a valve 61, 
the latter arranged to receive air under press 
ure from a blower, or it may be opened to the 
atmosphere to admit air to be drawn through 
the keir and material by an exhauster 28, 
the waste air thus exhausted passing into 
the atmosphere again via pipe 59. Steam 
for heating the liquor and concentrated treat 
ing materials is introduced from the proper 
source into the circulation through the small 
pipe 64 communicating with the T's 13. It 
will be seen that an air space 63 is formed 
between the level of the liquor and the top 
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of the keir; the upper inlets and outlets of 
the keirs being located above the top of the 
holders 33. 
I will now describe the manner of circulat 

ing the liquor through the keirs and material 
represented by Figs. 32 to 36, assuming that 
the keirs have been first filled with the hold 
ers as hereinbefore described. Upon open 
ing the proper valve at the manifold 27 (cor 
responding to the treatment desired) com 
municating With the respective tank or res 
ervoir the liquid immediately fills the mani 
fold and flows into main 21 by opening valve 
25°. The distributer 35 being now set to de 
liver the flow from pump into the bottom of 
the keirs the valves 9° and 10 are opened 
and pump 7 started. As a result the liquid 
is forced from the pump through pipe 22 
into the top of the distributer, the valve 36 
of the latter diverting the flow into main 9, 
through valve 9", T's 13 and branch pipes 60 
into bottom chambers 69, thence upwardly 
through the sockets and holders into the air 
chamber 63; from the latter it flows outwardly 
through the valves 10, piping 10, 10°, to the 
distributer (see Fig. 32) and through it into 
the main 21 and from thence via connection 
21 to the pump, thus completing the circuit. 
When the liquor has attained a sufficient 
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height in the keirs the main valve 25 is closed, 
at the same time shutting off the tank sup 
ply, followed by starting the distributer; the 
latter in its movement now acts to periodi 
cally reverse the direction of circulation as 
hereinbefore described. In this case, how 
ever, the circulation is effected mainly through 
gravity and suction in connection with the 
pump. When the treating-liquor has been 
thus automatically passed back and forth 
through the material for a sufficient length of 
time it can be returned to the tank whence 
it came by stopping the distributer and set 
ting it with the pointer a upward so as to di 
rect the flow from the pump to top of keirs, 
at the same time closing valves 10° and open 
ing valve 25' and the one communicating with 
the manifold and supply tank. The keirs 
will then drain to the pump through the pip 
ing 9,21 and interposed distributer; the pump 
then forces the liquor there from through the 
pipe 22 and distributer into piping 10, 25, and 
valve 25 to the manifold, and from the lat 
ter back to the supply tank. If desired the 
liquor can be discharged into the sewer 
through the piping ll and valves 11, com 
municating with the T's 13. When the liq 
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uor has been drawn from the keirs all the 
valves previously opened are closed and valves 
57 and 61 opened. The exhauster 28 is then 
started thereby drawing atmospheric air into 
the keirs and downwardly through the mate 
rial and holders, the current thus produced 
carrying with it any liquor left in the mate 
rial and delivers it into the box 58 from 
whence it may be drawn by the valve 58 
(Fig. 32), the air passing from the exhauster by pipe 59. 

I 25 

  



I would state that the material, in the form 
of twisted or untwisted sliver or yarn, &c., as 
the case may be, is first Wound upon the bar 
rels of the perforated holders 33 in any suit 
able manner. After the filled perforated hold 
ers have been removed from the keir, following 
the treating operation, the load or material 
thus treated is next unwound therefrom and 
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subsequently subjected to the usual opera 
tions of drawing, spinning, &c. 
While admitting that it is not broadly new 

to treat fibrous materials contained on perfo 
rated holders mounted in keirs through which 
the treating-liquor circulates, as stated in the 
beginning of this specification, yet so far as 
I am aware my improved apparatus and sys 
tem illustrated and described here with and 

the appended claims are new 
and novel. : 
For certain treatments it is not necessary 

to use the reverse current in circulating the 
treating-liquid; therefore it can be passed 
through the material in one direction during 
the whole operation; as for example, when the 
materials are being scoured, mordanted or 
bleached. In such case the valve 36 is first 
set to divert the liquid in the desired direc 
tion, the valve-driving mechanism meanwhile 
being idle. 

I claim as new and desire to secure by 
United States Letters Patent- y 

1. In an apparatus for treating textile ma 
terials, a treating keir, a pump, connecting 
with the inlet and outlet chambers of said keir through a mechanically operated four 
way valve, and piping through which the said 
pump discharges alternately into said inlet 
and outlet chambers through the four-way 
valve under pressure and through which said 
pump at the same time alternately exhausts or 
sucks through the four-way valve from said 
chambers, substantially as described. 

2. In combination, a keir, a pump and a 
system of circulating pipes which include the 
keir and pump, a distributer having its valve 
chamber with passages opposite each other, 
leading to opposite ends of the keir, and pas 
sages also opposite each other leading to op 
posite sides of the pump, and a winged valve 
in said distributer, substantially as described. 

3. In an apparatus for treating textile fibers, 
and in combination, a keir, a reservoir and a 
pump, all included in a system of valved 
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tem of valved pipes, said reservoir communi 
cating with the pump suction and opposite 
ends of the keir through a four way distribu 
ter, also in said system, and mechanism for 
operating said distributer, said pipes and 
distributer being arranged to reverse the cur 
rent through the said keir, substantially as 
described. 

5. In an apparatus for treating textile fibers, 
and in combination, a closed keir, and a closed 
reservoir arranged on a higher plane than 
said keir, a pump, connecting with the reser 
voir's outlet a system of valved pipes, lead 
ing through the keir and a distributer con 
necting with the reservoir's inlet arranged to 
reverse the circulation through said keir, and 
valved pipes leading also from said distrib 
uter arranged to maintain the circulation 
downward through said reservoir, substan 
tially as described. 

6. In an apparatus for treating textile ma 
terials mounted on perforated holders com 
municating with the inlet and outlet cham 
bers of the treating keir, a suitably connected 
mechanically operating four way valve or dis 
tributer located below the keir arranged to 
automatically reverse the direction of the 
treating liquid while the latter is passing 
through said material, and a force pump dis 
charging the treating-liquid into said keir 
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chambers alternately upon reversing the dis-, 
tributer, provided with pipes whereby the 
return flow from the chambers is made by 
gravity, or gravity and suction through the 
bottom of the distributer and thence into the 
suction side of the pump, substantially as 
described. 

7. In an apparatus for treating fibrous ma 
terials by circulating the treating-liquid to 
and fro through the material in opposite di 
rections at predetermined intervals of time, 

pipes, said reservoir being arranged to main 
55 tain a head on the pump and on the mate rial in the keir and communicating with the 

pump suction and in reversible communica 
tion with opposite ends of the keir through a 
four-way distributer also in said system, and 
mechanism for operating said distributer, 
said pipes and distributer being arranged to 
reverse the current through the keir, substan 
tially as described. 

4. In an apparatus for treating textile fibers, 
and -in combination a closed keir, a closed 

a heater located in the piping system arranged 
to receive said liquid as it is discharged from 
the keir, a pump for effecting the circulation 
taking its supply from the heater, and an in 
termittingly operating distributer or four way 
valve for alternately reversing the flow of the 
circulating liquid from the top to the bottom 
of the keir, and communicating with the inlet 
to the heater substantially as described. 

8. In an apparatus for treating textile ma 
terials, provided with a treating keir, a heater 
or reservoir and a liquor circulating pump, 
the combination there with of an intermit 
tingly operating four way valve having the 
top nozzle communicating with the top of the 
heater, the bottom nozzle with the bottom of 
the heater, via the pump, and the two lateral 
nozzles with the top and bottom of the kier, 
substantially as described. 

9. In an apparatus for treating textile fibers, 
and in combination, a keir, a pump, a reser 
voir having in it a coil for changing the tem 
perature, and a system of valved pipes in 
cluding said keir, reservoir and pump, and a 

reservoir, and a pump, all included in a sys- four way distributer in said system, connec 
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tions through said keir, combined with revers 
ing mechanism and connections through said 
reservoir, all substantially as described. 

10. In an apparatus for treating textile 
fibers, and in combination, a keir, a reservoir 
and a pump, a distributer connected to the 
force and exhaust sides of said pump, pipes 
leading from the distributer through the keir, 

O 
and a discharge pipe leading from the dis 
tributer to the said reservoir, said discharge 
pipe being higher than the keir, and a pipe 
leading from the reservoir to the distributer, 
all substantially as described. 

ll. In an apparatus for treating textile ma 
terials, a piped keir containing perforated 
holders carrying said material a pump for 
circulating the treating-liquid, and a heater 
or reservoir, in combination with an inter 
mittingly operated four way valve or distribu 
ter having four nozzles, one communicating 
with the inlet chamber of said keir, one with 
the outlet chamber, one with the discharge of 
said pump, and one with the suction side of 
the pump through the said heater, the latter 
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being located above said suction, and main 
taining a head on the pump, substantially as 
described. 

12. In an apparatus for treating textile 
fibers, and in combination, a closed keir, a 
closed reservoir, having in it a coil for chang 
ing the temperature, and a system of valved 
pipes including said keir, reservoir and pump, 
and a four way distributer in said system, 
with connections through said keir, arranged 
for reversed currents and connections through 
said reservoir, the whole forming a closed sys 
tem, substantially as described. 

13. In an apparatus for treating textile ma 
terials, the combination with the treating 
keir, the valve and pipe connections, forming 
a closed system, and a circulating pump, &c., 
arranged to circulate the treating-liquids 
throughout the system of coils located in the 
system and arranged for cooling and heating 
the treating-liquid, as desired, during its pas 
sage or circulation, substantially as described. 

14. In combination with a keir, and pump, 
and a system of valved pipes whereby circu 
lation is maintained through the keir, a heater 
or reservoir connected with said system of 
valved pipes, said heater or reservoir having 
interior coils connected with valved steam 
and water pipes, whereby it may be used 
either as a heater, cooler, or reservoir, Sub 
stantially as described. 

15. In combination with a keir and pump, 
and a system of valved pipes, whereby circu 
lation is maintained through the keir, aheater 
or reservoir connected with said system of 
valved pipes, said heater or reservoir having 
interior coils connected with valved steam 
and water pipes and having also a pipe con 
nected with a blower, all substantially as de 
scribed. 

16. In an apparatus for treating textile ma 
terials, and in combination with a pump or 
keir a heater or reservoir adapted interiorly 

for the circulation of treating-liquid and pro 
vided with coils for the circulation of cooling 
and heating mediums for the purpose of 
changing the temperature of the treating-liq c 

uid, said coils being connected with valved 
pipes supplying said mediums substantially 
as described. 

17. A sampling valve, consisting of a body 
portion, having a seat for the valve, a hole in 
said seat communicating with the interior of 
the keir, a valve having a facing fitted to hold 
the thread without cutting it, means for forc 
ing the valve to its seat and means for re 
leasing said valve, substantially as described. 

18. In an apparatus for treating textile ma 
terials, the combination with a closed treat 
ing-keir, of a testing-valve secured thereto, 
consisting of a head having a valved opening 
communicating with the keir's interior and 
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adapted for the passage of an end of the ma 
terial under treatment, a self-closing valve 
for closing said opening, and a movable sleeve 
fitting the exterior of the head portion, sub 
stantially as described. 

19. In an apparatus for treating textile ma 
terials mounted in a closed keir, the self clos 
ing testing valve having the tubular aperture 
or perforation connecting with the keir's in 
terior for the passage of the end of the ma 
terial under treatment, substantially as de 
scribed. - 

20. In an apparatus for treating textile ma 
terials, the combination with a closed treat 
ing-keir and one or more spools or holders 
mounted therein carrying said material while 
under treatment, of a self-closing testing-valve 
communicating with the keir's interior and 
adapted for the passage through it of an end 
of the material under treatment, and an in 
terior hood or shield through which said end 
passes from the spool to the valve, substan 
tially as described. 

21. In an apparatus for treating textile ma 
terials, the combination with a closed treat 
ing-keir, of a self-closing testing-valve secured 
thereto and communicating with the keir's 
interior, said valve being adapted for the 
passage of an end of the material under treat 
ment, the valve and its seat, one or both, hav 
ing a yielding face to preserve the integrity 
of the sample end when the valve is seated. 

22. In an apparatus for treating textile ma 
terials, provided with a keir having inlet 
and outlet chambers and perforated holders 
mounted in the keir communicating with said 
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chambers, the combination therewith of a sup 
plemental perforated holder communicating 
with one of the main holders, a testing-valve 
communicating with the interior of the keir 
having an opening through it for the passage 
of a yarn or thread and mechanism for circu 
lating the treating liquid through the mate 
rials, substantially as described. 

23. In an apparatus for treating textile ma 
terials, a suitably connected keir having a 
bottom chamber separated from the main 
chamber by an apertured partition and hav 
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ing a series of holders fitting said apertures, 
each holder consisting of a capped central 
perforated tube, a perforated barrel onto 
which the material to be treated is wound, 
and closed ends or heads, whereby when in 
use the treating-liquid passes from the said 
bottom chamber upwardly into the interior of 
the holder and outwardly therefrom through 
the load of material, and vice versa, substan 
tially as described. 

24. In an apparatus for treating textile ma 
terials, a keir having a top head provided 
with a central opening from which extend 
radiating pipes having smaller openings com 
municating with the interior of the keir, and 
a similarly constructed bottom head having 
in addition an interposed or supplemental 
chamber communicating with the interior of 
the keir by a series of sockets, arranged to 
regeive perforated holders, substantially as 
described. 

25. In an apparatus for treating textile ma 
terials with circulating liquids, a four way 
valve distributer arranged to reverse the di 
rection of the treating-liquid, a continuously 
revolving disk-wheel provided with a toothed 
segment, a pinion arranged to inter-gear 
there with to actuate the valve proper, and a 
locking plate adapted in use to engage the 
disk-wheel to prevent movement of the valve 
after the pinion and segment have ceased to 
act, substantially as described. 

26. In an apparatus for treating textile ma 
terials, with circulating liquids provided with 
a mounted four way valve or distributer ar 
ranged to reverse the flow of said liquid, 
mechanism for automatically operating said 
valve consisting of a loosely mounted disk 
adapted to continuous rotation, a pointer 
carrying plate intermittingly rotated by said 
disk, an arm or crank secured to the stem of 
the valve proper and a link jointed to the 
crank and plate, whereby the valve is vibrated 
to and fro in unison with the intermittingly 
rotated plate, substantially as described. 

27. In combination with a keir and pump, 
and a system of valved pipes, whereby circu 
lation is maintained through the keir, a heater 
or reservoir connected with said system of 
valved pipes, said heater or reservoir having 
interior coils connected with valved steam or 
water pipes, and having also an air pipe con 
nected, with a blower, and a pipe connected 
with a concentrated liquor supply, substan 
tially as described. 

28. In an apparatus for treating fibrous ma 
terials, a tank for containing concentrated 
dye-liquor, a filter communicating there with, 
a pump for forcing the liquor from said tank 
and filter into the main circulation or treat 
ing-liquid, and mechanism for circulating the 
latter through the holders and material, Sub 
stantially as described. 

29. In an apparatus for treating fibrous ma 
terials mounted on perforated holders com 
municating with the inlet and outlet chambers 
of the treating-keir, the combination there 
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with of a dye-tank provided with a strainer 
and collecting chamber, a filter connected with 
the tank having a bed of filtering material, a 
strainer and collecting chamber, means for 
forcing liquor from said tank and filter into 
the main circulating system, and mechanism 
for repeatedly circulating the treating liquid 
through the fibrous material, substantially as 
described. 

30. The system for treating fibrous mate 
rials, substantially as hereinbefore described, 
the same comprising the following instru 
mentalities, viz., one or more keirs having a 
series of perforated holders mounted there 
in carrying the material under treatment, a 
heater or reservoir into which the treating 
liquor is discharged from the keirs, a series of 
supply tanks, a dye-liquor tank and filter com 
municating with each other, a pump arranged 
to discharge the dye-liquor into said heater or 
circulation, an automatically operating four 
way valve or distributer arranged to reverse 
the flow of the treating-liquor at predeter 
mined intervals of time, a main pump for ef 
fecting the circulation of the treating-liquor, 
and valved connections communicating with 
the several parts, for the purpose specified. 

31. The system for treating fibrous mate 
rials, substantially as hereinbefore described, 
the same comprising the following instru 
mentalities, viz., one or more keirs having a 
series of perforated holders mounted there 
in, carrying the material under treatment, a 
heater or reservoir into which the treating 
liquor is discharged from the keirs, a series of 
Supply tanks, a dye-liquor tank and filter com 
municating with each other, a pump arranged 
to discharge the dye-liquor into said heater 
or circulation, an automatically operating four 
way valve or distributer arranged to reverse 
the flow of the treating-liquor at predeter 
mined intervals of time, a main pump for ef 
fecting the circulation of the treating-liquor, 
a blower arranged to circulate air through the 
materials under treatment, and valved con 
nections communicating with the several 
parts, for the purpose specified. 

32. The system for treating fibrous mate 
rials, substantially as herein before described, 
the same comprising the following instru 
mentalities, viz., one or more keirs having a 
series of perforated holders mounted therein 
carrying the material under treatment, an 
ejector, or other suitable means for forming 
a vacuum in the keirs, a heater or reservoir 
into which the treating-liquor is discharged 
from the keirs, a series of supply-tanks, a dye 
liquor tank and filter communicating with 
each other, a pump arranged to discharge the 
dye-liquor into said heater, an automatically 
operating four Way valve or distributer ar 
ranged to reverse the flow of the treating 
liquor at predetermined intervals of time, a 
main pump for effecting the circulation of 
the treating-liquor, and valved connections 
communicating with the several parts, for 
the purpose specified. 
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33. The system for treating fibrous mate 
rials, substantially as hereinbefore described, 
the same comprising the following instrumen 
talities, viz., one or more keirs having a series 
of perforated holders mounted therein carry 
ing the material under treatment, an ejector 
or other suitable means for forming a vacuum 
in the keirs, a heater or reservoir into which 
the treating-liquor is discharged from the 
keirs, a series of supply tanks, a dye-liquor 
tank and filter communicating with each 
other, a pump arranged to discharge the dye 
liquor into said heater, an automatically oper 
ating four way valve or distributer arranged 
to reverse the flow of the treating-liquor at pre 
determined intervals of time, a main pump 
for effecting the circulation of the treating 
liquor, a blower arranged to circulate air 
through the materials under treatment, an in 
digo tank communicating with the lower dis 
charge outlet of the keirs by an independent 
valved connection and valved piping con 
necting the keirs with the several parts, for 
the purpose specified. 

34. In an apparatus for treating textile ma 
terials, having a closed system of circulation 
the combination of a dye-tank, a filter in con 
nection. With a suitable supply therefor and a 
pump or other injecting mechanism arranged 
to discharge dye-liquor from said tank and 
filter into and be diluted with the circulating 
treating-liquor, substantially as described. 

35. In an apparatus for treating textile ma 
terials mounted on perforated holders com 
municating with the inlet and outlet chambers 
of the treating-keir, the combination there 
With of a mechanically operating piped dis 
tributer located below the keir arranged to 
intermittingly reverse the flow of the treat 
ing-liquid, a pump also located below the keir 
connected with said distributer and keir 
chambers, a valved manifold communicating 
with one or more supply tanks, distributer 
and pump, and mechanism for circulating air 
through the material under treatment, sub 
stantially as described. 

36. An apparatus for treating fibrous or 
textile materials, the same comprising a plu 
rality of keirs arranged to contain such ma 
terial while under treatment, one or more sup 
ply tanks, a circulating pump, means for 
changing the temperature of the circulating 
treating-liquor, mechanism for forcing air and 
creating a vacuum, an intermittingly operat 
ing distributer, and valved piping connecting 
the several parts, all combined and adapted 
for operation whereby at the same time that 
the material in one keir is being subjected to 
the treating operation the previously treated 
material is being dried or removed from the 
other keir, followed by recharging the latter 
with untreated material, substantially as de 
scribed. - - 
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37. In an apparatns for treating textile ma 
terials, having a force pump therein and sys 
tem of pipes for the circulation of the treat 
ing liquid means for mechanically returning 
the treating-liquids from the keirs into the 
reservoirs or supply tanks, the same consist 
ing of a pump, a suction main communicating 
with the keirs, &c., a stop-valve closing the 
circulation to the keirs, a valved manifold 
communicating with the tanks, a valved con 

charge and said manifold and a stop-valve in 
terposed between the manifold and the pump 
suction, substantially as described. 

38. In an apparatus for treating textile 
fibers, a closed keir, a closed heater, and a 
pump, both included in a system of circulat 
ing pipes, an indigo tank in communication 
with said system, and means for introducing 
the indigo solution from the indigo-tank into 
said system, substantially as described. 
In testimony whereof I have affixed my sig 

nature in presence of two witnesses. 
EMILE MAERTENS. 

Witnesses: 
GEO. H. REMINGTON, 
CHARLES HANNIGAN. 
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