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APPARA US FOR FLUDTREATMENT OF 
ARTIFICA, FLAMENTS AND THREADS 

Henry Crewdson, Chester County, Pa., assignor 
to American Wiscose Corporation, Wilmington, 
Del., a corporation of Delaware 
Application May 10, 1944, Serial No. 534,970 

(C. 68-205) 12 Claims. 

This invention relates particularly to appa 
ratus for the treatment of threads, filaments, 
yarns and the like by means of fluids, especially 
liquids, and its object is particularly to provide 
for a simple, compact and efficient arrangement 
for subjecting the strands while passing through 
a helical path to a plurality of treating liquids 
in successive zones along the path of travel of 
the threads, while preventing commingling of 
different liquids applied in adjacent Zones. 

In general, the invention contemplates the pas 
Sage of the thread through a helical path about 
a thread-advancing device comprising a rotating 
cylindrical thread-carrying member having a 
plurality of separate annular fuid-permeable 
zones, a stationary partitioning means within 
the member for dividing the Space therein into 
a plurality of separate chambers communicating 
with corresponding zones of the member, and a 
plurality of fluid-conveying conduits disposed 
outside the member in close proximity to the 
fluid-permeable zones thereof and opposite the 
respective chambers provided therein by the par 
titioning means. This general arrangement and 
the ancillary specific structure and advantages 
will be apparent from the drawing and the de 
scription thereof hereinafter. 

In the drawing, which is illustrative of the in 
vention 

Figure 1 is a side elevation with parts in Sec 
tion on line I-I of Figure 3 and with other parts 
somewhat diagrammatically shown; 

Figure 2 is a side elevation, with parts cut away 
of the main fluid-treating member of Figure 1; 

Figure 3 is an end elevation of the embodiment 
shown in Figure ; 

Figure 4 is a transverse cross-section taken on 
the line IV-V of Figure ; 

Figure 5 illustrates another embodiment of the 
invention and is a section on line V-W of Figure 
6; and 

Figure 6 is a transverse cross-section taken on 
the line WI-VI of Figure 5. 
With reference to Figures 1 to 4, the fluid 

treating device of the invention comprises a 
thread-advancing device comprising the rotat 
able cylindrical member 2 with which there is 
associated a wrap-displacing means in the form 
cf a cylindrical member 3 which is rotatable upon 
an axis somewhat inclined with respect to that 
of member 2, so that a thread or strand passing 
thereabout is advanced in a generally helical 
path about the device. The thread-advancing 
device may be driven by the pulley 4 and pinion 
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Support 7 which may also provide the bearings 
permitting rotation of the cylindrical members 
2 and 3. The members 2 and 3 are provided at 
one end with external annular gears 8 and 9 re 
spectively which mesh with pinion 5. The ratio 
between the teeth of gears 8 and 9 is substan 
tially equal to the ratio between the diameters 
of cylindrical members 2 and 3 respectively, SO 
that the peripheral linear speed of the strand 
upon the device is substantially the same 
throughout its extent, regardless of whether it 
is in contact with the member 3 or the member 2. 
Any suitable means, such as the inwardly ex 
tending guide (), may be provided to prevent axial 
motion of the cylindrical members 2 and 3. If 
desired, gear 9 may be omitted and cylindrical 
member 3 may be rotatably mounted for idling. 
As appears more particularly in Figure 2, the 

cylindrical member 2 is provided with a plurality 
of fluid-permeable Zones which lie between the 
dividing bands f. As shown, the permeability 
may be provided by the axially extending slots 
2, but any other sort of perforation may be pro 
vided instead. Alternatively, Spacedi annular seca 
tions of porous ceramic material may be pro 
vided. - 

Within the cylindrical member 2, there is pro 
vided a stationary partitioning means compris 
ing a plurality of approximately centrally perfos 
rated plates 3, 3a, 3b, 3c, 3d, 3e and 3f, 
the central perforations decreasing in diameter 
in the order Stated. Each of the central open 
ings in these plates receives one end of a respec 
tive individual of a plurality of concentric pipes 
f4, 4a, 4b, 4c, 4d, 4e, and 4f. End plate 
f3 receives the open end of pipe f4 which is con 
centric with, and of greater diameter than, any 
of the others. A final plate 5 without a central 
opening is provided to close the last chamber 
Within the member 2. The assemblage of par 
titions may be held by a plurality of tie bolts 6, 
spacer sleeves 7 (which may be separate from 
or integral with the plates 3 et al. and 5 re 
spectively), being provided to set the plates at 
proper distances apart. 
There is associated with each of the chambers 

thus provided by the partitioning means, a sep 
tum which may form one wall of its respective 
chamber, such as septum 8 between the plates 
3 and 3a, and each such septum extends en 

tirely across its chamber between the adjacent 
walls of the partitioning means bounding the 
chamber and serves to control the drainage of 
any liquid introduced therein, so that it is di 

5 carried by the shaft 6 mounted in a suitable 55 rected into the pipe opening out into that cham 
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ber, such as the pipe it for septum 8. The other 
septa are indicated by reference characters 8d., 
Í8b, í8c, í8d, !8e, and í8f. Preferably such septa 
are of arcuate shape as shown in Figure 4, With 
the lowermost point of the arc approximately 
tangent to the pipe associated therewith. These 
septa, may be made integral with one of the ad 
jacent plates; for example, 8f may be made in 
tegral with plate 5, 8e with 3 f and so on. 
The pipes 4 et al. communicate at their other 

ends with a group of adjacent chambers 9a, 9b, 
9c, 9d, i 9e, and í 9f. These chambers 9 et 

al. are supported by tie rods 20 on the Support 2. 
As shown, each of the chambers 9 et al. com 
municates with storage receptacles 22 et al., by 
means of pipes 23 et al. and vent pipes 24 et al. 
Furthermore, as shown, a set of vacuum pumps 
25 et al. may be associated with the chambers 9 
et al. to reduce the pressure in the chambers 9 
et al., pipes f4 et al., and the chambers within 
the fluid-treating device 2. 
Pumps 26 et al. communicating with the re 

spective storage receptacle 22 et al. communicate 
also with the respective fluid-permeable zones of 
the member 2 by means of the fluid-conveying 
conduits 27 et al. Each of these conduits may be 
provided with a spray head 28 et al. which may 
be adapted to follow the contour of the cylindri 
cal member 2 without substantially making 
contact with the filamentary material thereabout. 
These heads 28 et al. may extend about the 
cylindrical member 2, so that they correspond 
approximately to the entire arc subtended by 
the corresponding septa in the partitioning 
means within the cylindrical member 2, but, as 
shown in Figure 4, this is not necessary. Before 
recirculation of the liquids they may be fortified, 
refreshed or replenished in the receptacles 22 et 
al., or in advance of the pumps 26 et al. While 
the arrangement shown provides for recirculation 
of the several liquids, this may be omitted as to 
the liquids supplied to any one or more, or even 
to all of the treatment Zones. 
While the axis of the treating member 2 of 

Figures 1 to 4 is illustrated as being substantially 
horizontal, it is apparent that such axis could be 
arranged at any inclination to the horizontal and 
even substantially vertical, such inclination be 
ing made in a clockwise direction as viewed in 
Figure 1. Figures 5 and 6 illustrate a somewhat 
modified form that is useful when a substantially 
vertical arrangement is desired. As shown in 
those figures, the interior stationary partitioning 
means within the cylindrical member 2" con 
prises an uppermost closed partition 15' and cone 
shaped partitions 3' therebelow, each having a 
central opening communicating with an individ 
ual of a plurality of concentric pipes 4'. The 
septa 8' may be arranged as in the embodiment 
of Figures 1 to 4, but there is no need for their 
being tangent to the pipes associated with the 
given chamber within the member 2'. The pates 
3' are sloped to direct the flow of any liquid into 
the associated pipes f4. The septa, 8' do hoW 
ever Serve the purpose, as in the embodiment of 
Figures 1 to 4, of cutting off the vacuum from 
that portion of the periphery of the cylindrical 
member 2' which is opposed to the associated 
cylindrical wrap-displacing member 3' of the 
thread-advancing device. The fluid-conveying 
conduits 27' preferably terminate in heads 28 
disposed toward the upper portion of the re 
Spective fluid-treating Zones. 
. The cylindrical member 2 or 2” may be pro 
vided with a liquid- or fluid-permeable fabric 5 atively few moving parts. 
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3, such as of felt or woven fabric, though this is 
not essential in all cases, particularly when the 
thread-advancing action is so controlled that ad 
jacent convolutions of thread in the helix are 
extremely close together. The circulation of the 
fluids or liquids may be performed so that the 
flow follows the direction of the arrows shown 
in Figure 1. However, this action may be re 
versed so that a fluid or liquid may be directed 
from the inside of the cylindrical member 2 or 2' 
outwardly to suitable fluid-conveying conduits 
arranged opposite the Zones for receiving the 
fluid or liquid coming therethrough. In such a 
case, the thread-advancing device shown in Fig 
lure 1. Should preferably be inverted and the 
liquid-conveying conduits placed beneath the 
cylindrical member 2 to receive the liquid dis 
charged therefrom 

If desired, heat may be supplied by any suit 
able means internally of the end compartment 
3 or 3' respectively to effect drying of the 
threads as they pass thereabout. The cylindrical 
member 2 or 2 may have a gradually decreasing 
diameter in the direction of travel of the helix (as 
shown) to compensate for any shrinkage that 
may occur during drying of the particular threads 
handled, Such as regenerated cellulose from 
Viscose. Alternatively hot air or other gas having 
a controlled humidity may be passed through one 
of the fluid-treatment sections of the treatment 
device. 

In operation of the device, the strand to be 
treated is passed over the inner end of the thread 
advancing device (that is, toward the end carry 
ing gears 8 and 9), and the helix thereof passes 
in succession through the several fluid-treating 
2Ones and is finally removed, whether or not it 
has been dried about the end compartment 3 or 
3', to proceed to the next stage of operation, 
which may be a collecting, a drying, a twisting, or 
any other stage of operation. The strand pro 
ceeding to the treatment device of the present 
invention may be received directly from the 
thread-coagulating or thread-stretching stage of 
any conventional artificial filament spinning ma 
chine, and in such embodiment the strand may be 
Subjected to such after-treatments as may be 
Suitable for the particular material of which it is 
formed. For example, in the case of regenerated 
cellulose from viscose which proceeds to the de 
vice immediately after stretching, the conven 
tional treatment with desulfurizing, washing, 
bleaching, sizing and other liquids may be per 
formed in rapid succession on a single treatment 
device. 
The device of the present invention may also 

be supplied with strands, yarns, filaments and the 
like of natural origin as well as artificial, and it 
may be used to perform a wide variety of opera 
tions, such as mercerization, Saponification of cel 
lulose ester strands, softening, conditioning, 
steaming, sizing, coating, lubricating, drying, and 
the like. The device is useful for treating fila 
ments, threads, yarns, cords, and other strands 
of any materia. Whatsoever, whether intended 
for a strictly textile or an industrial-use, such as 
cellulose, cellulose derivatives, Synthetic resins, 
e.g. nylon, vinyl resins, proteins, e. g. casein, and 
strands consisting of or comprising metallic filla 
ments or siliceous flaments, e. g. Of glass a S 
bestos or other related Spinnable minerals. 
The invention has numerous advantages over 

devices which have heretofore been used for simi 
lar purposes. In the first place, it comprises rel 

By providing sta 
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tionary partitioning means within the rotating 
cylindrical member, it is possible to accomplish 
a great number of liquid treatment steps On a 
single thread-advancing device and still maintain 
the several liquids separate. In addition, the 
septa within the cylindrical member block off 
the effect of the vacuum from a portion of the 
periphery of the cylindrical member 2 which 
faces the wrap-displacing member 3, thereby in 
creasing the efficiency and preventing any pos 
sibility of undue tension on the strands as a re 
sult of the vacuum pulling them against the cylin 
drical member 2 at those intervals of time when 
they must be removed therefrom to proceed about 
the member 3. Besides preventing intermingling 
of adjacent treating fluids or liquids, the present 
invention is accompanied with the advantage 
that there is no possibility of any dripping of liq 
uids or splashing thereof in the vicinity of the 
thread-treating apparatus. 
In the claims, the term "strand' is intended to 

be generic to the various strips of indefinite 
length to which the invention is applicable, 
whether such strip is a single continuous filla 
ment, a multiple-filament bundle twisted or un 
twisted, a spun yarn composed of staple fibers 
twisted together, a plied yarn, such as a cord, and 
the like. 

It is to be understood that variations and modi 
fications of my invention may be made without 
departing from the spirit and scope thereof, as 
defined in the appended claims. 

I claim: 
1. In a device for the treatment of strands with 

fluids, a thread-advancing device comprising a 
rotatable hollow cylindrical member for passing 
the strands thereabout in a generally helical path, 
said cylindrical member having a plurality of 
separate annular fluid-permeable zones, sta 
tionary partitioning means within the member 
dividing the space therein into a plurality of 
separate chambers communicating with corre 
sponding zones of the member, and a plurality 
of fiuid-conveying conduits disposed Outside the 
member and having discharge Openings arranged 
opposite a plurality of the chambers provided 
therein by the partitioning means. 

2. In a device for the treatment of strands 
with fluids, a thread-advancing device compris 
ing a rotatable hollow cylindrical member for 
passing the strands thereabout in a generally 
helical path, said cylindrical member having a 
plurality of separate annular fluid-permeable 
zones, stationary partitioning means within the 
member dividing the space therein into a plu 
rality of separate liquid-receiving chambers con 
municating, with corresponding Zones of the 
member, a plurality of fluid-conveying conduits 
disposed outside the member and having dis 
charge openings arranged in close proximity to 
the fluid-permeable zones thereof and opposite a 
plurality of the chambers provided therein by the 
partitioning means, and means for reducing the 
pressure in said chambers. s 

3. In a device for the treatment of strands 
with fluids, a thread-advancing device compris 
ing a rotatable hollow cylindrical member for 
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passing the strands thereabout in a generally 
helical path, said cylindrical member having a 
plurality of separate- annular-fluid-permeable 
zones, stationary partitioning means within the 

6 
fluid-conveying conduits disposed outside the 
member and having discharge openings arranged 
in close proximity to the fluid-permeable zones 
thereof and opposite a plurality of the chambers 
provided therein by the partitioning means, 
means for reducing the pressure in said chambers, 
and a septum associated with each of the cham 
bers having its ends substantially in contact with 
the internal surface of the cylindrical member 
along two lines spaced circumferentially of the 
member, said Septum extending entirely across 
the chamber between the adjacent walls of the 
partitioning means bounding the chamber, to re 
strict the application of reduced pressure to a 
predetermined portion of the respective perme 
able Zones at least a part of which portion is 
opposite to the discharge openings of the con 
duit outside the chamber. 

4. In a device for the treatment of strands 
With fluids, a thread-advancing device compris 
ing a rotatable hollow cylindrical member for 
passing the strands thereabout in a generally 
helical path, Said cylindrical member having a 
plurality of separate annular fluid-permeable 
Zones, stationary partitioning means within the 
member dividing the space therein into a plu 
rality of separate liquid-receiving chambers com 
municating with corresponding zones of the mem 
ber, a plurality of fluid-conveying conduits dis 
posed outside the member and having discharge 
openings arranged in close proximity to the fluid 
permeable zones opposite a plurality of the cham 
bers provided therein by the partitioning means, 
means for reducing the pressure in said chambers 
comprising a plurality of concentric pipes each 
communicating with a single one of said cham 
bers, and a septum associated with each of the 
chambers having its ends Substantially in con 
tact with the internal surface of the cylindrical 
member along two lines spaced circumferentially 
of the member, said Septum extending entirely 
across the chamber between the adjacent walls 
of the partitioning means bounding the chamber, 
to restrict the application of reduced pressure to 
a predetermined portion of the respective perme 
able Zones at least a part of which portion is op 
posite to the discharge openings of the conduit 
outside the chamber. 

5. In a device for the treatment of Strands with 
fluids, a thread-advancing device comprising a 
rotatable hollow cylindrical member for passing 
the strands thereabout in a generally helical 
path, said cylindrical member having a plurality 
of separate annular fluid-permeable Zones, sta 

, tionary partitioning means within the member 
dividing the Space therein into a plurality of 
separate liquid-receiving chambers communicat 
ing with corresponding Zones of the member, a 
plurality of fluid-conveying conduits disposed 

- outside the member and having discharge open 
ings arranged in close proximity to the fluid 
permeable zones opposite a plurality of the cham 
bers provided therein by the partitioning means, 
means for reducing the pressure in said chambers 
comprising a plurality of concentric pipes each 
communicating with a single one of said cham 
bers, and a septum associated with each of the 
chambers having its ends substantially in con 
tact with the internal surface of the cylindrical 
member along two lines spaced circumferentially 
of the member, said septum extending entirely 

member dividing the space therein into a plu-Nacross the chamber between the adjacent walls 
rality of separate generally axially spaced liq 
uid-receiving chambers communicating with cor 

of the partitioning means bounding the chamber, 
to restrict the application of reduced pressure 

responding zones of the member, a plurality of S to a predetermined portion of the respective per 
- ?-? 
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meable zones at least a part of which portion is 
opposite to the discharge openings of the conduit 
outside the chamber, each of said septa being ar 
ranged approximately tangent to a corresponding 
one of Said pipes. 

6. In a device for the treatment of Strands With 
fluids, a thread-advancing device comprising a 
rotatable hollow cylindrical member for passing 
the Strands thereabout in a generally helical 
path, said cylindrical member having a plurality 
of annular fluid-permeable Zones separated by 
intervening impermeable bands, stationary par 
titioning means within the member dividing the 
space therein into a plurality of Separate cham 
bers communicating With corresponding Zones of 
the members, said means comprising a plurality 
of axially spaced partitions aligned with the in 
permeable bands of the member and a plurality 
of concentric pipes each communicating With a 
distinct chamber, a plurality of fluid-conveying 
means disposed outside the member and having 
discharge openings arranged in close proXimity 
to the fluid-permeable Zones thereof and oppo 
site a plurality of the chambers provided there 
in by the partitioning means, and means for re 
ducing the pressure in the chambers. 

7. In a device for the treatment of Strands with 
fluids, a thread-advancing device comprising a 
rotatable hollow cylindrical member and means 
laterally spaced from the cylindrical member for 
axially displacing succeeding wraps of the Strand 
to cause it to travel thereabout in a generally 
helical path, said cylindrical member having a 
plurality of annular fluid-permeable Zones sepa 
rated by intervening impermeable bands, sta 
tionary partitioning means within the member 
dividing the space therein into a plurality of sep 
arate chambers communicating with correspond 
ing zones of the member, a plurality of fluid 
conveying means disposed outside the member 
and having discharge openings arranged in close 
proximity to the fiuid-permeable zones thereof 
and opposite a plurality of the chambers provided 
therein by the partitioning means, means for re 
ducing the pressure in said chambers, and a Sep - . 
tum associated with each of the chambers haW 
ing its ends substantially in contact with the in 
ternal Surface of the cylindrical member along 
two lines spaced circumferentially of the mem 
ber, said septum extending entirely acroSS the 
chamber between the adjacent walls of the parti 
tioning means bounding the chamber, to pre 
vent the application of reduced pressure to a pre 
determined portion of the arcuate path taken by 
the cylindrical member facing the wrap-displac 
ing means. 

8. In a device for the treatment of strands With 
fluids, a thread-advancing device comprising a 
rotatable hollow cylindrical member and means 
laterally spaced from the cylindrical member for 
axially displacing succeeding Wraps of the strand 
to cause it to travel thereabout in a generally 
helical path, said cylindrical member having a 
plurality of annular fluid-permeable Zones sepa 
rated by intervening impermeable bands, station 
ary partition means within the member dividing 
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the space therein into a plurality of separate ... 
chambers communicating with corresponding 
zones of the member, -said...means comprising a 
plurality of axially Spaced partitions aligned with 
the impermeable bands of the member and a plu 
rality of concentric pipes each communicating 
with a distinct chamber, means for reducing the 
pressure in said chambers, a septum associated 

8 
stantially in contact with the internal surface of 
the cylindrical member along two lines spaced 
circumferentially of the member, said septum ex 
tending entirely across the chamber between the 
adjacent walls of the partitioning means bound 
ing the chamber, to prevent the application of re 
duced pressure to a predetermined portion of the 
arcuate path taken by the cylindrical member 
facing the wrap-displacing means, a plurality of 
fluid-conveying means disposed outside the men 
ber and having discharge openings arranged in 
close proximity to the fluid-permeable zones 
thereof and opposite those portions of Said plu 
rality of chambers which communicate the re 
duced pressure to the permeable zones of the 
cylindrical member. - 

9. In a device for the treatment of strands with 
fluids, a thread-advancing device comprising a 
rotatable hollow cylindrical member for passing 
the strands thereabout in a generally helical 
path, Supporting means for the member arranged 
to extend from one end only of the member, said 
cylindrical member having a plurality of sepa 
rate annular fluid-permeable zones, partitioning 
means Within the member dividing the space 
therein into a plurality of Separate liquid-receiv 
ing chambers communicating With correspond 
ing ZOnes Of the member, separate conduits with 
in the member communicating with the several 
chambers and extending through that end only 
of the member from which the Supporting means 
extends, a plurality of fluid-conveying conduits 
di SpOSed OutSide the member and having dis 
charge openings arranged in close proximity to 
the fluid-permeable Zones thereof and opposite 
a plurality of the chambers provided therein by 
the partitioning means, means for reducing the 
pressure in said chambers, and a Septum asso 
ciated with each of the chambers having its ends 
Substantially in contact with the internal sur 
face of the cylindrical member along two lines 
spaced circumferentially of the member, said 
septum extending entirely across the chamber be 
tween the adjacent walls of the partitioning 
means bounding the chamber, to restrict the ap 
plication of reduced pressure to a predetermined 
portion of the respective permeable Zones at least 
a part of which portion is opposite to the dis 
charge openings of the conduit outside the 
chamber. 

10. In a device for the treatment of strands 
With fluids, a thread-advancing device compris 
ing a rotatable hollow cylindrical member and 
means laterally spaced from the cylindrical mem 
ber for axially displacing Succeeding wraps of the 
strand to cause it to travel thereabout in a gen 
erally helical path, Supporting means for the 
member arranged to extend from one end only 
of the member, said cylindrical member having 
a plurality of annular fluid-permeable zones sep-- 
arated by intervening impermeable bands, parti 
tioning means Within the member dividing the 
Space therein into a plurality of separate cham 
bers communicating with corresponding Zones 
of the member, separate conduits within the 
member communicating with the several cham 
bers and extending through that end only of th? 
member from which the supporting means ex 
tends, a plurality of fluid-conveying means dis 

t posed outside the member and having discharge 
openings arranged in close proximity to the fluid 
permeable zones thereof and opposite a plurality 
of the chambers provided therein by the parti 
tioning means, means for reducing the pressure 

with each of the chambers having its ends sub- 75 in said chambers, and a septum associated with 
???? 
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each of the chambers having its ends substan 
tially in contact with the internal surface of the 
cylindrical member along two lines spaced cir 
cumferentially of the member, said septum ex 
tending entirely across the chamber between the 
adjacent walls of the partitioning means bound 
ing the chamber, to prevent the application of re 
duced pressure to a predetermined portion of the 
arcuate path taken by the cylindrical member 
facing the wrap-displacing means. 

11. In a device for the treatment of strands 
with fluids, a thread-advancing device compris 
ing a rotatable hollow cylindrical member and 
means laterally spaced from the cylindrical mem 
ber for axially displacing succeeding wraps of 
the strand to cause it to travel thereabout in a 
generally helical path, supporting means for the 
member arranged to extend from one end only 
of the member, said cylindrical member having a 
plurality of annular fluid-permeable zones sepa 
rated by intervening impermeable bands, parti 
tioning means within the member dividing the 

O 
12. In a device for the treatment of strands 

With fluids, a thread-advancing device compris 
ing a rotatable hollow cylindrical member for 
passing the strands thereabout in a generally 
helical path, said cylindrical member having a 
plurality of separate annular fluid-permeable 
zones, partitioning means within the member 
dividing the space therein into a plurality of 
separate generally axially-spaced liquid-receiv 

20 

space therein into a plurality of separate cham 
bers communicating, with corresponding zones of 
the member, said means comprising a plurality of 
axially spaced partitions aligned with the im 
permeable bands of the member and a plurality of 
concentric pipes each communicating with a dis 
tinct chamber and extending through that end 
only of the member from which the supporting 
means extends, means for reducing the pressure 
in said chambers, a septum associated with each 
of the chambers having its ends substantially in 
contact with the internal surface of the cylindri. 

25 
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ing chambers communicating with correspond 
ing zones of the member, a plurality of fluid 
conveying conduits disposed outside the member 
and having discharge openings arranged in close 
proximity to the fluid-permeable zones thereof 
and opposite a plurality of the chambers pro 
vided therein by the partitioning means, means 
for reducing the pressure in said chambers, and 
a septum associated with each of the chambers 
having its ends substantially in contact with the 
internal surface of the cylindrical member along 
two lines spaced circumferentially of the mem 
ber, said septum extending entirely across the 
chamber between the adjacent Walls of the par 
titioning means bounding the chamber, to re 
strict the application of reduced pressure to a 
predetermined portion of the respective per 
meable zones at least a part of which portion 
is opposite to the discharge openings of the con 
duit outside the chamber. 
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