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2 Claims. 

This invention relates to apparatus for treat 
ing yarns and like materials and more particu 
larly to apparatus of the closedkier type for 
treating Such materials in package form. 
In the kier dyeing of yarn andlike materials, 

it is desirable to provide a kier of relatively great 
strength in order to Withstand substantial pres 
SUIres and of Such material that the kier is not 
readily attacked by the treating liquors which 
are often of a corrosive nature. Where the ma 
terialto be treated is in the form of packages or 
other convenient unit form, it is desirable to ap 
ply a predetermined substantia pressure to the 
packages in order that all portions thereof may 
be uniformly Subjected to the action of the treat 
ing liquor. i 
According to the present invention, the appa 

ratus includes a tank or kier formed of a suitable 
metal or metals. Thesides of the kierare formed 
of one or more plates bent to form a tubular 
structure and the bottom is constituted by one 
or more members Secured to the side Walls as by 
Welding. Disposed in the kier is a diaphragm 
member or holder plate which supports one or 
more perforated standpipes adapted to receive 
the packages of material to be treated and which 
also assist in directing the flow of liquor through 
the packages. A presser plate ortop plate is 
guided by each standpipe and bears against the 
top package of each stack. The presser plate 
may be urged against the top package by pres 
sure exerted by the cover when closed. Alter 
natively, the presser plate may be attached to an 
actuating rod extending through the diaphragm 
member and bottom Wall of the kier and con 
nected to a suitable power device located out 
side of the kier, such as a piston and cylinder. 
The presser plate thus can be moved downwardly 
to apply pressure to all of the stacks of packages 
simultaneously and can be retained in any de 
sired position to maintain the packages under 

Suitable equalizing de 
I vices, Such as springs, are interposed between the 
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preSSer plate and the Several stack of packages 
whereby equal pressure is applied to each of the 
stacks. 
An object of the invention is to provide a tank 

or kier for luse in treating yarns and like mate 
rials, Whichtank can be easily and economically 
fabricated and Which is rugged and capable of 
Withstanding relatively high pressures. 
Another object of the invention is the pro 

vision of a kier having associated therewith ap 
paratus for compressing packages of material 
Within the Kier, Which apparatus does not inter 

(CI.68-189) 
fere with the opening and closing of the kier 
COVe. 
Another object of the invention is the pro 

Vision of kier dyeing apparatus having power 
operated mechanism for evenly and uniformly 
compressing stacks of packages within the kier 
simultaneously and for maintaining them under 
readily controlled compression. 
i Various other features and advantages of the 
invention will be apparent from the following 
particular description and from an inspection of 
the accompanying drawings. 
Although the novel features Which are believed 
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E 

to be characteristic of this invention Will be par 
ticularly pointed out in the claims appended 
hereto, the invention itself, as to its objects and 
advantages, and the manner in which it may be 
carried out, may be better understood by refer 
ring to the following description taken in con 
nection with the accompanying drawings form 
inga part thereof, in which: 

Fig. 1is a vertical sectional view taken ap 
proximately medially of one form of kier con 
structed in accordance with the invention; 

2 is a top plan view of the kier shown in 
Fig. 1; 

Fig. 3 is a horizontal sectional view taken along 
line 3-3 of Fig. 1; and . 

Fig. 4 is a vertical sectional view taken through 
another form of kier and showing also a novel 
power operated mechanism for compressing the 
stacks of packages. . . 

In the following description and in the claims, 
Various details Will be identified by specific names 
for convenience, but they are intended to be as 
generic in their application as the art Will per 
mit. Like reference characters denote Like parts 
in the several figures of the drawings. 

In the drawings accompanying and forming 
part of this specification, certain specific dis 
closure of the invention is made for purposes of 
eXplanation, but it Will be understood that the 
detailsmay be modified in various respects with 
out departure from the broad aspect of the in 
Vention. 

Referring now particularly to Fig. 1, the kier 
proper or the tank I is constructed preferably 
from a metal, Such as stainless steel, Which is not 
attacked by corrosive liquors, particularly those 
Which are commonly used in the treating of tex 
tile materials. I have found that the so-called 
stainless steels are particularlywell adapted for 
forning kiers in view of their great strength, 
their suitability for Welding, and their resistance 
to corrosion by liquors customarily used in treat 55 
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2 
ing textile materials. However, the kier may be 
formed of any suitable metal, Such as iron, steel, 
bronze, alluminum, Monel metal and others. The 
other portions of the apparatus may be formed. 
from the same material as the kier or Some other 
Suitable materia.I. 
The Side Wall 2 of the kier is constituted by a 

metal platebent into cylindrical forn and Welded 
to form a cylindrical structure. In sonne cases it 
may be found desirable touse tWo ormore plates 
but generally a single platehaving a single Weld 
edjoint will be found to besuitable. The bottom 
wall of the kier is constituted by a dished plate 
like member 3 having a boss 4, formed integral 
thereWith or as a separate member Welded there 
to. The bottom 3 is Secured to the lower portion 
of the side Wall 2 as by Welding, and preferably, 
the weld is a continuous one which not only pro 
vides a joint of great strength, but also prevents 
the escape of liquor from the kier even under sub 
stantial pressure. 
A ring 5, preferably of L-shaped cross-sectional 

shape, may be welded or otherwise suitably se 
Cured to the Iower portion of the kier, Which ring 
Serves to strengthen and reinforce the loWer end 
of the kier and provides convenient means for at 
tachment of a plurality of Supporting legs 6. 
An inlet opening is provided in the Side Wall 

2 and an inlet conduit 3 registers thereWith. An 
inlet opening 9 is provided in the bottom 3 and 
an inlet conduit 9 which may be in drawn or 
fabricated pipe extends therethrough for admit 
ting liquor into the kier. The conduits 8 and e 
may be Secured to the kier I asby Welding. , ! 
A removable diaphragm member 4, which may 

be formed as a Stainless steel casting or as a 
fabricated member, is disposed in the lower por 
tion of the kier and includes an upper wall 2 and 
a loWer Wall 3 defining therebetween a manifold 
chamber 4. Where the member i is fabricated 
the Walls 2 and A3 may be welded at their pe 
ripheries. The lower wall 3 has an outlet open 
ing 5 surrounded by a boss. 6 Which may be an 
integral portion of Wall 3 or a separate member 
Welded thereto. The boSS 6 SeatS On the boss 4 
Surrounding the Opening 9 in the bottom 3 and 
the opening 5 registers with the opening 9 in the 
bottom; the bosses may be connected by bots , 
Which thus secures the diaphragmmember i in 
position. 

It Will be seen that the diaphragm member i 
divides the interior of the kier to form a lower 
chamber 8 defined by the loWer Wall 3 and the 
kier bottom 3 and a treating chamber 9 defined 
by the upper wall A2 and the kier side Wall 2 
The diaphragm member Ai is of slightly less di 
ameter than the interior of the kier and, When in 
position, terminates short of the side Wa.Il 2 of the 
kier to leave an annular passage 20 providing 
COmmunication between the lower chamber 8 
and the treating chamber i9. One ormore tubu 
lar portions 2 integral with the upper and lower 
Walls 2 and 3 of the diaphragm member i de 
fine passages 22 extending from the lower cham 
ber 8 to the treating chamber 9. , - 
A plurality of threaded openings 23 surrounded 

by depending fianges 24 are provided in the top 
Wall 2, and a tubular standpipe 26 is threaded 
in each of these openings. Each standpipe is 
provided With a series of perforations 27 dis 
tributed throughout substantially its entire 
Length. The standpipes 27 are adapted to receive 
One ormore packages 28 of material to be treated, 
Which packages are of generally ring-like form 
With central openings 29 whereby the packages 

2,2O7,899 
may be telescoped on to the Standpipes and ar 
ranged one upon the other to form a vertical 
stack. A suitable presser fiange or cover plate 3G 
is provided for covering the top package of the 
Stack and formaintaining the stacked packages 
Under a Suitable pressure. 
The top plate 30 has an upstanding portion 3 

adapted to abut the lower side of a cover 39 
When the latter is in closed position on the kier, 
as hereinafter more fully described. A skewer 
like eXtension 32 depends from and may be 
formed integral With the top plate 30 and is 
adapted to telescopingly enter the Standpipe 26 
for positioning the top plate 36. A standpipe 
head or end 33 has a reduced portion 34 thread 
ed into the upper end of the Standpipe 26 and 
has a bore 35 adapted to receive the extension 

- 32. The head or end 33 may be tapered to 
facilitate telescoping the package 28 on the stand 

i pipe 26. 
Secured to the upper end of the side wall 2, 

as by Welding, is a ring 36 having an annular 
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groove 3 in Which is heated a gasket 38. A disc 
like cover 39 is provided for closing the top of 
the kier, which cover is adapted to seat on the 
gasket 38, and has a liner plate 40 Which may. 
be integral therewith or Welded thereto, and 
which is adapted to fit snugly in the kier I. The 
cover 39 preferably is formed from a plate of in 
corrodible material, as for example, stainless 3º 
Steel. 
Surrounding and secured to the upper end of 

the kier wall. 2 is a ring or band 4 on which 
is secured a suitable number of brackets 42. 
Swiveledin each bracket A2, asby a pivot member 
3, is a bolt 44 adapted to entera corresponding 

ly position notch 45 in the cover 39"When the 
latter is in position On the kier. A nut 46, Which 
may be provided with a suitable handle, is thread 
ed on the bolt 4 forlocking the cover 39 in posi 
tion. 
Secured to and depending from the cover is a 

pair of positioning pins 4 adapted to extend 

30 

through openings 48 in Iugs 49 secured to orin 
tegral with the ring 36. Also secured to the cover 
as by Welding is a ring 5) by which the cover 
can be manipulated. 
A sampling pipe 5 may be extended through 

the cover 39 and is Secured as by Welding or 
threading and Welding. Ableeder pipe 52 extends 
into the side wall 2 of the kier and may be secured 
as by welding or threading and Welding. Pref 
erably the bleeder pipe is disposed immediately 
under andinabutment With the ring 36, as shown. 
The operation of the apparatus thus far de 

Scribed is as folloWS: 
PackageS 28 of yarn, thread or other material 

45 

50 

are telescGped on to the Severa standpipes, 26 and · 
the cover plates 30 are assembled on the holders 
by inserting the extensions 32 in their respective 
standpipes 26. 
into engagement With the top packages of the 
stacks and serve to close the central opening 
therein. 
The cover is assembled On the kier by register 

ing the pins 4 With the openings 48 in the lugs 

The cover plates 30 drop down 

49 and the cover islocked in position by inserting 
the bolts 44 in the notches 45 and tightening the 
nuts 46. When the cover islocked in position, the 
liner 40 bears against the upstanding portions 3 
of the top plates and forces the top plates against 
the stacks of packages to compress the latter. 
Treating liquoris introduced through the inlet 

conduit and floWS into the loWer chamber 8, 
from Whence it flows simultaneously through the 

0 
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passages 22 and the annular passage 20 into the 
treating chamber 19. The liquor then is forced 
through the packages 28 and the openings 27 in 
the standpipes and then flows downwardly 
through the standpipes and into the manifold 
chamber 4 from whence it flows into the outlet 
pipe O and out of the kier. It Will be understood 
that, if desired, the direction of flow may be re 
versed, in Which case the liquor is introduced 
through conduit 9 and floWS in a direction re 
versely to that above described, the liquor being 
expelled through the conduit 7. 
Referring now to Fig. 4, thereis shown appara 

tus including a Somewhat modified form of kier 
and having associated therewith, a modified 
mechanismi for compressing the stacks of pack 
ageS. 
The kier Of is formed with a side wall O2 

Which preferably is constituted by one or, more 
plates of stainless steel or other suitable material, 
and a bottom wall which may be formed of similar 
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material is secured to the side wall 102, as by 
Welding. The kier is supported in a Suitable 
manner, as for example, by a plurality of legs 04 
secured to the bottom wall 103 and/or the side 
wall 102. 
The bottom wall 03 is formed with a central 

opening 05 surrounded by a flange orboss I06, 
ard a closure member 10 haS a projecting por 
tion 08. Snugly Seated in the opening 05. The 

I closure member i 97 has a fiange 109 which is se 
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cured to the boss 6 as by bolt:SA). Formed in 
the closure member (27 is an opening i ?i 5 with 
Which registers a conduit 6, provided With a, 

º fiange il which is suitably Secured to the closure 
member O. » 

The bottom Wall 3 is provided With a boSS 
portion 8 defining an outlet opening i9 in 
Which is Suitably Secured an Outleti conduit 20. 

Disposed in the lower portion of the kier is a 
diaphragm member 25 having an upper Wall 26 
anda, lower bottom Wall 27 defining therebe 
tween a manifold chamber 32. Depending from 
the loWer Wall 27 is a conical fiange 28 adapted 

3 to seat in a conical Seat 129 formed in the closure 
member 27. The fiange i 28 surrounds a central 
opening 30 through the lower wall 27 which 
th:S prOVides communication between the COInduit 

È and the manifold Chamber 32. » 
The seat 29 cooperates with the fiange 28 to 

position the diaphragm member 25 in the kier, 
the diaphragm member 25 being of slightly less 
diameter than the interior of the kier Whereby 
there is provided an annular passage 3. The 
passage 3 provides communication between a 
lower chamber i 33 defined by the lower wall 27 
and the bottom 03 and a treating chamber 34 
defined by the upper Wall 26 and the kier side 
Wall O2. 
The upper Wall f26 is provided with a plurality 

- of threaded openings f35, each of Which receives 

i 5 

a standpipe 36 which is supported in vertical 
position by the diaphragm member 25. Each 
standpipe 36 is provided with a series of per 
forations 3T distributed throughout its length 
Which provide communication with the interior 
of the Standpipe. 
Each standpipe is adapted to receive a stack of 

packages ºf and a presser flange i 4 is telescop 
ingly received on the standpipe and adapted to 
bear against the top package of the stack. A 
presserplate 42 is provided for applying pressure 
simultaneously to all of the pressure fianges 4 
andis formed With suitably disposed openings 45 

With equal force. 

Whereby the plate 42 canbe telescoped over all 
of the standpipes 36. - , - º -'' . 
A Spring 43 may be interposed between each 

presser flange 4 and the presser plate i 42 
Whereby the pressure may be transmitted from 
the presser plate to the several pressure flanges 

Preferably, the, opening 45 
in the presser plate 42 is of sufficienti size to 
provide considerable clearance for the presser 
plate 42 thereby to preventi binding. For this 
reason, it may be found desirable to provide a 
Seating plate 44 to serve as an abutment for the 
pper end of the Spring f43. , - È . . 
The presser plate f 42 is carried by a control 

rodi 50 haVing a reduced threaded end 5 ex 
tending through an Opening 49 in the presser 
plate; a nut 52 secures the plate in position. 
The actuating rod 50 is received in and guided 
by an upright guide tube i53 suitably secured 
in an Opening. 54 in the upper Wall 26 asby, a, 
flange 55 attached to the upper Wall 26. The 
rodi 50 is guided in a bearing member 56' hav 
ing a recess 57 adapted to contain a sealing 
material 58. An adjustable gland 59 is forced 
against the packing 158 by one or more screws 
60 tothereby sealthe rod 50 in the bearing 
56. M 

The rod 50 is axially slidable in the bearing 
56 and its travel downwardly is limited by a. 

collar 6 secured to the loWer face of the presser 
plate, f42 and positioned to abut the top end of 
the guide tube 53. 
The rod i 50 extends through the opening A5 

in the closure member 107 and projects through 
an Opening 7 in a, boss 70 Which preferably 
isintegral With the conduit 6. 
guided in a sealed bearing 72 generally similar 
to the bearing provided at the top end of the tube 
53. It Will be noted that this arrangement of 

Widely separated bearings firmly Supports the 
rodi 50 against displacement or bending. . 
The rod i 50 extends through an opening 74 

in a cylinder 75 and is provided with a piston 
77 Snugly fitting the cylinder 5. The opening 
74, issealed by a sealed bearing 78 generally 

similar to the bearing 72. The loWer end of 
the cylinder 75 may be closed by an end plate 
f6 in a suitable manner. The cylinder 15 may 
be rigidly positioned relatively to the kier by one 
ormore connecting bars 82 attached to the Cy 
inder. and to a convenient portion of the kier, aS 
for example, the closure member O7. 
Conduits 8 and l'8 lead into the cylinder 

i 75 on opposite sides of the piston 77 respec 
tively, Whereby an actuating fluid, Such as Steam, 
compressed air or the like, can be admitted on 

i either side of the piston to effect upward or 
downward movementasmay be desired. 

Secured to the upper end of the Side Wall 2 
is a ring i90 having an annular groove 9 in 
which is seated a gasket. 92. A disc-like cover 
93 is adapted to rest on the gasket 192. The 
ring i90 is provided with a plurality of projecting 
lugs or ears 94 in each of which is pivoted an 
eye bolt 96 swinging on a pivot pin 97. Each 
eye bolt is adapted to enter a notch or slot 98 
in the cover l93 and receives a nut 99 by which 
the cover may be clampedsecurely in position. 

Extending through the cover is a sampling 
pipe 200 which may be secured in the cover as by 
Welding or threading and welding. A handle ring 
20 is also secured to the cover as by welding. 
A bleeder pipe 202 extends through the side 

Wall 102 of the kier and may be secured as by 
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Welding or threading and welding. Preferably, 5 
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4 
the pipe 202 is disposed immediately, under the 
ring i90 and may be secured thereto, as by 
Welding. 
The operation of this form of apparatus is as 

foloWS: - 
The packages of material to be treated are 

telescoped on to the standpipes 136 in stacks, 
as shown in Fig. 4, Whereafter the presser fianges 
4, springs 43 and seating plates 44 are tele 

scoped on their respective standpipes. The 
presser plate 42 is then placed, doWn Over the 
standpipes with the standpipes extending through 
the openingS 45, the central opening 9 in the 
preSSer plate being teleScoped Over the threaded 
end i 5 and the Securing nut 52 being threaded 
on to the rod 50. Thereafter, the cover 93 is 
placed in position and secured by the eye bolts 
92. ò 

After the cover has been Secured, a preSSure 
fluidis introduced under predetermined pressure, 
through the conduit 80, into the interior of the 
cylinder i 75, Which causes the piston 77 to be 
depressed and draw the rod i50 downwardly. 
This depresses the presser plate 42 to thereby 
exert pressure on the Springs 43 Which in turn 
force the presser fianges - 4 against the top 
packages of the respective stacks. Thus all of 
the packages in the stacks are placed under sub 
stantially equal compression. - x - 

When the desired compression of the packages 
has been effected, a suitable treating liquid, as for 
eXample, dyeing liquor, is introduced into the 
conduit 6 and flows through the opening 29 
and the chamber 32 and into the several stand 
pipes i 36. The liquor passes through the per 
forations 3 and outWardly through the pack 
ages into the treating chamber 34. Theliquor 
then returns through the annular passage 3 
and chamber 33 and is discharged through the 
conduit 20. Inasmuch as the piston 7 isposi 
tioned positively by the compression fluid, the 
packages are maintained under constant com 
preSSiOn throughout the treating operation. 

If desired, the floW of treating liquor can be 
reversed, in Which case it paSSes into the conduit 
20 and inwardly through the packages andre 

turns to the Standpipes and the chamber 32 and 
passes Out through the conduit 6. Y 
When the treating Operation is completed and 

the treating liquor drawn off, the pressure on the 
packages is released by releasing the pressure on 
the fluid above the piston and by introducing a 
pressure liquid through the conduit 8 Which 
drives the piston f and connecting rod i 50 up 
Wardly. The presser plate canthen berernoved 
and the Seating plates 4, Springs 3 and presser 
fianges 4 removed, WhereUpon the packages 
40 can be rennoved from their reSpective Stand 

pipes. 
It Will be Seen that the present invention pro 

Vides kier dyeing apparatus Which is relatively 
simple and ineXpensive to build but Which is 
rugged and capable of standing up under the 
customary conditions of. use. All of the parts 
which are subject to contact with the treating 
liquors are formed of incorrodible material, Such 
as stainless steel, and thus the apparatus is not 
readily attacked by the treating liquors. 

2,2O7,899 
The construction of the diaphragm memberis 

relatively simple but this member nevertheless 
assists in effectively guiding the treating liquor 
from the inlet conduit through the packages of 
material and out through the outlet conduit. 
The diaphragm member also provides a con 
venient Support for the Stand pipes and serves, 
With the standpipes, as a rigid, positively posi 
tioned support for the packages of textile mate 
ria. ' : , 

The novel mechanism for compressing the 
packages permitsany degree of controlled prede 
termined pressure to be applied simultaneously 
to all of the stacks of packages. The equalizing 
arrangement insures that all of the packages in 
all of the stacks will be under identical pressures 
and thus al portions of the material treated Will 
be uniformly impregnated and acted upon by the 
treating liquor. . 
The mechanism for compressing the packages 

is entirely separate from the kier cover and does 
not interfere in any Way With the opening or clos 
ing of the cover. Hence, the packages can be 
compressed either before orafter the kieris 
closed. Furthermore, the kier can be opened or 
closed Without the necessity of manipulating any 
connection between the cover and the package 
compressing mechanism. 
While certain novel features of the invention 

have been disclosed and are pointed out in the 
annexed claims, it will be understood that vari 
ous omissions, substitutions and changes may be 
made by those skilled in the art without depart 
ing from the spirit of the invention. i 
What is Claimedis: 
1. In combination, a kier including a side wall 

and a downwardly concave bottom wall secured 
at its periphery to said side wall, a diaphragm 
member disposed in the lower portion of said 
kier and having a relatively planar upper wall 
and an upwardy concave lower Wall joined to 
said upper wall adiacent the periphery, thereof, 
said upper and lower walls defining therebetween 
a, chamber, Said loWer Wall being dispOSed upon 
and Secured to said kier bottom Wall and defining 
a chamber therewith, and a plurality of stand 
pipes upstanding from Said upper Wall and com 
municating With the chamber defined by Said. 
upper and loWer Walls. . 

2. In combination, a kier including side and 
bottom Walls, a diaphragmi member disposed in 
Said kier to define upper and loWer chambers and 
spaced from the side Walls thereof to provide a 
peripherally located passage between Said upper 
and lower chambers, said diaphragm having a. 

no 
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chamber therein, and a plurality of conduit:S 
through said diaphragm providing direct com 
munication between Said Upper and OWer cham 
bers, a plurality of standpipes upstanding from 
said diaphragm and communicating With the 
chambertherein, and means for forcing a liquid 

60 

current in parallel circuits through said conduits. 
and said passage in one direction and in are 
verse direction through Said Standpipes and the 
chamber in said diaphragm. - 

WILLIAM I. SEYMOUR. 
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