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1 
EQUIPMENT FOR weT PROCESSING A TEXTILE 

SAMPLE 
This invention relates to equipment for the wet pro 

cessing of a textile sample such as a sample length, sam 
ple hank, fibres and flocks. 
Known equipment of this type mostly consists of 

bucket-type mechanisms in which the sample material 
is mechanically moved up and down in the processing 
liquid. The sample material may also be subjected to an 
additional rotary movement without however emerging 
from the liquid. For processing purposes, the sample 
material is placed loosely in the bucket mechanism on 
spiked rods, in sieve-type baskets or on coiled wires, 
depending on the type of material concerned, in order 
to make the action of the mixture upon the material as 
uniform and intensive as possible. 
During the up and down movement and the accom 

panying rotary movement it is virtually impossible to 
avoid coagulation which prevents universally uniform 
contact with the liquid, especially in the case of fibrous 
and flocculent material. Similar phenomena are also 
observed with other sample materials, especially at the 
points of suspension where even the normal bearing 
pressures partly impair the access of the liquid. 
The present invention seeks to provide new equip 

ment for processing a textile sample in which, due to 
the forced circulation of the liquid mixture, irregular 
ities on the processed material caused by bearing pres 
sure or at points of suspension can be avoided and in 
which fibrous and flocculent material, above all, can be 
exposed to intensive contact with the liquid, there 
being virtually no mechanical action upon the pro 
cessed material. 1. 
According to the present invention equipment for 

wet processing a textile sample comprising a bucket 
which contains the processing liquid, and, located out 
side the bucket, drive means for propelling the process 
ing liquid, is characterised by an inset which comprises 
at least one cylindrical wall portion and can be intro 
duced substantially centrally in the said bucket, to 
leave a flow path therearound, a pump element rotat 
ably arranged below the inset in a position coaxial with 
the wall portion thereof, and a flow guide assembly sit 
uated within the liquid flow path for obtaining a liquid 
current substantially parallel with the longitudinal axis 
of the wall portion of the inset at least over part of the 
liquid flow path, the whole assembly being such that a 
suction zone can form above the rotating pump ele 
ment and the processing liquid, conveyed outwards by 
centrifugal forces, generated by the pump element, is 
deflected upwards. 
Some embodiments of equipment in accordance with 

the invention will now be described in further detail 
with reference to the accompanying drawings, in 
which: : , 
FIG. 1 is a first embodiment of equipment in vertical 

section, placed in a temperature-controlled trough, 
with drive means for a pump element arranged below 
the bottom of the trough; - 
FIG. 2 is a plan view of the flow guide inset which 

forms part of the equipment according to FIG. 1, 
FIG. 3 is a second embodiment of equipment with an 

inset suitable for receiving flat textile fabrics; 
FIG. 4 is the equipment of FIG. 3 viewed in plan; 
FIG. 5 is a third embodiment of equipment combin 

ing the embodiments of FIGS. 1 and 3; and 
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FIG.6 shows the equipment of FIG. 5 in plan. 

5. 

O 

In FIG. 1, the reference numeral 1 generally refers to 
a trough which contains a heating fluid 2, e.g. water, 
kept at a predetermined working temperature by 
means of heating and temperature control elements not 
shown here. Resting on the bottom 1 of this trough, 
surrounded by the heating fluid, is a bucket 3 with a 
freely moving permanent magnet bar 4 on its bottom 
3'. This permanent magnet bar is preferably provided 
with a plastic coating resistant to the processing agents 
employed and to the liquid mixture: This bar is moved 
by a magnetic drive 8 arranged below the trough bot 
tom 1 and rotates about a vertical axis a-a. To allow 
this rotary movement to take place with as little friction 

15 as possible, it is advisable to design the bottom portion 
3' of the bucket with a slight upward curvature. : : 
The bucket 3 contains an inset, generally referred to 

by the reference numeral 5 and shown in plan view in 
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FIG. 2, which consists of a cylindrical vessel 6 with a 
perforated bottom 7 and a number of flow guide vanes 
9, radially protruding from the cylindrical wall portion. 
In the illustrated example, these guide vanes form parti 
tions extending in planes parallel to the axis of the ves 
sel 6 and separating channels 12. The vessel 6 receives 
a textile sample 10 which is to be dyed or otherwise 
processed. : - 

To carry out the treatment of a textile sample, e.g. a 
dying test, a dye solution 11 is prepared either in the 
bucket 3 or subsequently introduced therein. Then the 
permanent magnet bar 4, which acts as an impeller, is 
placed on the bottom of the bucket 3 and the latter is 
deposited on a point of the trough bottom 1 situated 
exactly in the centre above the magnetic drive 8. Then 
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the inset 5 with the vessel 6 in which the textile sample 
to be dyed has already been placed is inserted in the 

: bucket 3 containing the dye solution. When the mag 
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netic drive 8 is started, the permanent magnet bar 4, 
which acts as impeller, begins to rotate about the axis 
a-a and, due to the centrifugal force, conveys liquid 
mixture radially outwards in the direction of the lower 
curved arrows and towards the inner wall surface of the 
bucket, where the liquid is deflected in the upward di 
rection. The space P between the perforated bottom 7 
of the inset 6 and the bottom 3' of the bucket 3 is high 
enough for a suction zone to develop above the perma 
nent magnet bar 4 which operates as an impeller when 
rotated. The flow guides 9 prevent a rotary movement 
of the liquid mixture during its upward travel along the 
cylindrical wall of the bucket and ensure that the up 
ward current in the channels 12 is practically rectilin 
ear. Because of the continuous equalisation of pressure 
in the vessel 6, the processing liquid permeates the 
sample material 10 in the vessel continuously, the flow 
velocity of the liquid being regulatable by controlling 
the rotational speed of the permanent magnet bar 4. 

In order to save processing liquid and especially in 
order to achieve a favourable weight ratio between liq 
uid and sample, a displacement body 13 is suspended 
from the cover 14 of the vessel 6 in such a manner that 
it does not touch the cylindrical wall portion or the per 
forated bottom 7 of the inset and, above all, does not 
impair the free flow of the liquid mixture through the 
textile sample. 

If instead of the virtually laminar flow dictated by the 
axially extending vanes 9 it is desired to achieve a 
slightly rotary or more turbulent flow, it is possible to 
use flow guides between the inset and the cylindrical 
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wall portion which are inclined (helically upward in the 
rotary sense) so that a rotary movement is imparted to 
the liquid mixture above the magnet bar. 
FIG. 3 illustrates another embodiment of the appara 

tus of the invention without the heated trough, in which 
a pump assembly, generally referred to by the refer 
ence numeral 22, is provided at the bottom of a bucket 
21, which assembly includes a permanent magnet 
flange 23, a drive shaft 24 and an impeller 25. The 
flange 23 and the shaft 24 are situated in recesses of a 
flow guide element 26, likewise resting on the bottom 
of the bucket 21. A suction tube 27 is provided above 
the flow guide element 26, in a central position relative 
thereto, a flow guide assembly generally referred to by 
the reference numeral 28 being incorporated in the 
tube 27. In the present example, this assembly consists 
of a central core 29 on which vanes 30 are anchored 
which extend radially outward to the inner wall surface 
of the suction tube 27 and are connected to this surface 
so as to suspend the flow guide assembly. Together the 
parts 23-30 form the pump assembly 22 components of 
which may be detachable, for example by plug-in or 
screw connection, for cleaning purposes. 
The outer surface of the suction tube 27 is preferably 

shaped as a guide and as shown in FIG. 3, serves for 
centering a pressure tube 31 which is supported at the 
lower end of the suction tube 27 and extends to the un 
derside of a pressure ring 32 inserted in the upper end 
region of the bucket 21. This pressure tube radially 
seals an inner chamber 40 and separates the chamber 
40 from an outer chamber between the tube 31 and the 
upright bucket wall. 

In a substantially coaxial position relative to the pres 
sure tube 31, a material carrier 33 which consists of 
perforated stainless steel is mounted in the outer cham 
ber between the tube 31 and the bucket 21 by means 
of an upper and a lower collar 34, 34' respectively. Be 
tween the inner surface of the perforated material car 
rier 33 and the outer surface of the pressure tube 31 is 
an inner annular gap 35 of approximately 2-4 mm 
width, and between the outer surface of the material 
carrier 33 and the inner surface of the bucket 21 an 
outer annular gap 35' of 4-8 mm width. 
The above-mentioned pressure ring 32 is provided 

with a groove 36 of substantially semi-circular cross 
section the outer edge of which virtually coincides with 
the inner surface of the material carrier 33. The groove 
36 is a means for deflecting the process mixture in a 
manner now described. The pressure ring 32 cooper 
ates with the cylindrical parts 31, 33 which act as a 
guide assembly for the liquid mixture and is preferably 
an elastic member pressed into the open top of the 
bucket 21 against the collar 34 of the material carrier 
33. 

In FIG. 4, the reference numeral 21 refers to the 
upper rim of the bucket 21, the reference numeral 32 
to the pressure ring and the reference numeral 33 to 
the material carrier, the latter being centred in the 
bucket 21 (FIG. 3), as has already been mentioned. 
The numeral 29 refers to the central core of the flow 
guide assembly 28 (FIG. 3) and the numeral 30 to one 
of the flow guide vanes. Finally, the numeral 37 refer 
to one of four partitions in the liquid deflection cham 
ber 38 (FIG. 3) within the flow guide element 26. 
The embodiment illustrated in FIG. 3 is especially 

useful for dying or other tests on flat sample lengths 
which are placed on the outer surface of the perforated 
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4 
material carrier 33 for processing. To carry out the test, 
the equipment is prepared in the manner already de 
scribed and the pump assembly 22 and the pressure 
tube 31 are inserted in the bucket 21 holding the pro 
cessing liquid. Then the material carrier 33 with a sam 
ple length and the pressure ring 32 are introduced in 
the bucket, which latter may be sealed with a lid 39. 
When the drive unit (which is not shown here) is 

started the pump assembly 22 rotates and conveys pro 
cessing liquid in the direction of the arrows through the 
deflection chamber 38 in the flow guide element 26 
through passages 31' in the pressure tube 31 towards 
the outer annular gap 35'. The liquid passes through 
the sample placed upon the material carrier 33 and 
through the holes in the carrier towards the inner annu 
lar gap 35. Due to the fact that the pressure tube 31 
sealingly bears on its support at the lower end and the 
processing liquid derived from the deflection chamber 
38 can pass through ducts 34a in the lower collar 34' 
of the material carrier 33 only into the outer annular 
gap 35", and further due to the fact that the outer annu 
lar gap is terminated at its upper end by the collar 35 
and the pressure ring 32 and the processing liquid can 
therefore discharge only from the inner annular gap 35 
via the groove 36 in the pressure ring 32, there results 
a virtually uniform distribution of pressure over the en 
tire height or length of the annular gaps 35 and 35", so 
that the sample length placed upon the material carrier 
33 is practically everywhere exposed to uniform wet 
ting by the processing liquid. 
The processing liquid flows in arrow direction from 

the groove 36 of the pressure ring 32 back into the 
inner chamber 40 situated above the flow guide assem 
bly 28, in order to be recirculated by the pump element 
22 until the processing operation has been concluded. 

FIG. 5 illustrates an embodiment of the invention 
where a liquid conveying assembly in the shape of a 
pump unit 51 is employed which consists of parts 
23-30 shown in FIG. 3 and in which a processing inset 
52 is employed which is basically designed in the same 
way as the inset 5 of FIGS. 1 and 2. The difference is 
that the cylindrical wall 53 of the inset 52 extends down 
to the same length as the pressure tube 31 of FIG.3 and 
the same applies to the flow guide vanes 54 (FIG. 6) 
which are provided in order to obtain a liquid flow in 
the direction of the arrows on the left of FIG. 5, virtu 
ally parallel with the axis of the device. The spaces en 
closed by the guide vanes 54 correspond to those desig 
nated by the reference numeral 12 in FIG. 1. In all 
other respects, all that has been stated with regard to 
the construction and the operation of the various parts 
described in detail for any of the examples according 
to FIGS. 1 and 3 applies also with respect to the present 
embodiment. 
The bucket may be provided with a pressure lid to 

carry out the so-called HT-dying process. On such a lid, 
pressure or vacuum connections may be provided in 
known manner or pressure locks and/or dosing devices 
and valves may be provided integrally or fitted to the 
lid. In the embodiments according to FIGS. 1 and 5, 
this lid may also be used for mounting a displacement 
body 13 (FIG. 1), if such a device is employed, unless 
special provisions either on this body itself or on other 
parts of the assembly are preferred. 
From the above description of three embodiments of 

the invention it can be gathered that the equipment 
proposed by the invention enables the sample material 
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to be processed virtually without mechanical stress, 
providing optimum wetting conditions for the samples 
to be processed. In addition, the equipment offers the 
same facilities for influencing the mixture as any of the 
conventional devices for the treatment of textile sam 
ples. An important feature is the fact that neither exter 
nal pumping means nor shaft lead-in bushings which 
require sealing are needed for the propulsion of the 
processing liquid. 
What is claimed is: 
1. Apparatus for treating textile material with a liquid 

comprising: 
a. an upright container adapted to hold said liquid; 
b. a tubular member in said container having an up 

right axis, 
1. said member radially sealing a chamber therein, 
2. said member and said container radially bound 

ing an outer chamber therebetween, 
3. respective axially terminal portions of said 
chambers communicating with each other; 

c. pump means for sequentially moving said liquid in 
a closed circuit through said chambers in opposite 
axial directions; and 

d. an apertured carrier for said textile material to be 
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treated with said liquid, 
1. said carrier being arranged in one of said cham 
bers and dividing the same into two parts, each 
part including a respective one of said axially ter 
minal portions of said one chamber, 

2. said parts communicating with each other only 
through the apertures in said carrier. 

2. Apparatus according to claim 1, wherein said 
pump means include a magnetic drive member, an im 
peller, and a shaft drivingly connecting said drive mem 
ber to said impeller. 

3. Apparatus according to claim 1 wherein said car 
rier radially separates said parts from each other. 
4. Apparatus according to claim 3, wherein said car 

rier is a perforated tube coaxial with said tubular mem 
ber. 

5. Apparatus according to claim 4, wherein said one 
chamber is bounded radially by said tubular member 
and said container. 

6. Apparatus according to claim 5, wherein said 
pump means move said liquid under pressure into said 
one chamber and draw said liquid by suction from said 
other chamber. 
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