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APPARATUSFOR PADDING ABSORBENT 
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England, assignors to Morton Sundour Fabrics 
Limited, Carlisle, England 
Application October 5, 1948, Serial No. 52,942 

In Great Britain July 25, 1947. 
9 Claims, 

This invention relates, to an apparatus for car 
rying outpadding, dyeing, impregnating or like 
treatment with a treating liquor (hereinafter and 
in the claims referred to simply as padding) on 
cloth, yarn, or other textile, paper, or like absorb 
ent materials in continuous length. The term 
"textile materials' is intended to embrace various 
materials, as used in the textile industry, for ex 
ample, Cotton, Wool, rayon, nylon, and other na 
tural or artificial materials, and fabrics, felt, 
sheets, Webs or yarns, made from glass or syn 
thetic. plastic materials. The term "textile' is 
not intended to restrict the scope of the inven 
tion to Woven material. Such materials are all 
hereinafter and in the claims embraced. Within 
the term "materials.' 

In the conventional form of textile padding 
mangle the material in the form of cloth passes 
through the liquor, contained in a vessel, becom 
ing. Saturated with the liquor, and then passes 
through a nip to squeeze out the excess liquor 
not required for the operation. The extent to 
which the excess.liquor is squeezed out can, with 
in limits, be adjusted by the pressure between the 
nip rollers. 
In Some cases a double nip is provided consist 

ing of three rollers arranged so that the cloth 
first passes between the first and second rollers 
and Subsequently between the second and third 
rollers. 

It is fundamental to the operation of such pad 
ding mangles" that the cloth should, in its pas 
Sage through the liquor, absorb more liquor than 
is ultimately needed, the excess being squeezed 
out by the nip or nips. When the liquor contains 
particles that have an affinity for the cloth or the 
particles are of such a size that the cloth acts as 
a partial filter, it is evident, that the liquor 
Squeezed from the nips and returning to the vessel 
Will be deficient in particles as compared with the 
fresh liquor, and the effect will be a gradual de 
Crease in the concentration of particles, in the 
vessel. If the Squeezed liquor flows down the in 
coming cloth the danger arises of streaks due to 
the further absorption of liquor on certain parts 
of the cloth in rivulet form and thereby provid 
ing an excess of particles in that zone. 

It will be clear that if the liquor squeezed from 
the nips can be diverted and collected in another 
vessel, this effect will be largely overcome, the 
Only diluting effect then being the extent to which 
the particles tend to adhere to the cloth during its 
passage through the vessel in excess of the correct 
quantity relative to the volume of liquor absorbed. 
However, in most. cases, such an arrangement 
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would be wasteful as it is usual for the liquorex 
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pressed from the nips still to contain a substan 
tial amount of the particles and these Would be 
wasted or would require expensive treatment to 
restore them to the desired density. 
In accordance with the present invention. We' 

provide a method of padding absorbent material 
in continuous-length with a treating liquor, come 
prising passing the material through a liquor bath 
which is fed with freshliquor-at substantially the 
same rate as it is taken up from the bath' by the 
material, and maintaining only as much liquor in 
the bath as would be taken up by thematerial in 
a very short time of passage through the bath, 
for example, thirty seconds, 
The effect of this' diminution in the bath size 

is that within a very short time of starting the 
ultimate dilution has taken place and a condition 
of 'stability has been reached in which the rate of, 
for example, particle absorption by cloth is exact 
ly balanced by the rate of input of the particles 
through the fresh liquor supply. Any variation 
therefore takes place solely in the first few yards 
of the process and if objectionable can be overs 
come by the use of an end cloth. 
In further accordance with the invention we 

provide apparatus for padding absorbent mate 
rial in continuous length, comprising a bath 
through which thematerialisadapted to pass, 
preferably prior to removal of excess liquortheres' 
from, means forfeeding freshliquor to saidbath 
Continuously or at frequent intervals and means 
for maintaining the volume of liquor in said bath 
at not more than that which would be taken up. 
by the material in a very short time of passage, 
through the bath, for example, thirty seconds. 
Preferably provision is made to introduce the 

fresh liquor into. the bath along its width and 
not only at either, or both ends. If the fresh. 
liquor is...introduced at one-point...only, parts of 
the liquor remote from the point of supply, will 
receive partially diluted liquor to replace that re 
moved. by, the material and consequently. Will be 
further diluted, causing uneven application to the 
material. 

Preferably, the bath is...so, arranged that the. 
Squeezed. Out.or, otherwise removed excess-liquor; 
does; not travel back across the incoming cloth: 
Or material in rivulets. - 

In further accordance: with the present inven 
tion. We...provide. apparatus. for padding absorbent. 
material in continuous: lengths with a treating, 
liquor characterised by the fact that a bath of 
said liquor is formed between two co-operating. 
rollers defining, a nip through which thematerial 
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passes. Preferably the bath is formed at that 
side of the nip where the material enters the 
same whereby the nip automatically Squeezes ex 
cess liquor from the material. 
Some embodiments of the apparatus in accord 

ance with the invention will now be described 
simply by way of example with reference to the 
accompanying drawings, in which 

Fig. 1 is a diagrammatic vertical Section show 
ing the hitherto conventional Single nip padding 
apparatus. 

Fig. 2 is a diagrammatic plan view showing one 
end of padding apparatus in accordance with the 
invention, Fig. 2a, being a corresponding end ele 
Vation but showing the part 4 in dotted lines for 
ClearneSS. 

Figs, 3 and 4 are views Similar to Fig. 2 but of 
modifications, Figs. 3a and 4a being correspond 
ing respective end elevations but with the parts 
4 and 4b shown in dotted lines for clearness. 
FigS. 5, 6 and 7 are diagrammatic vertical 

transverse sectional elevations of three other 
modifications. 

Fig. 8 is a perspective view of a further modi 
fication. 

Fig. 9 is a diagram partly in section illustrat 
ing a means for controlling the Supply of treating 
liquor. 
In the various figures like references indicate 

like parts. 
In Fig.1 which shows the hitherto conventional 

arrangement, there are two main or nip rollers 
l?, 2 urged together as indicated by the arrows 
to form a nip at 28. The material, for example, 
cloth, is indicated at 1 and passes over guide 
roller's 25 through treating liquor, such as dye 
Stuff, in a bath vessel 26 and then up through 
the nip at 28. As indicated at 27 the liquor 
Squeezed out at the nip 28 runs back over the 
cloth and drops again into the bath. w 

In Figs. 2 and 2d the axes of the two nip rollers 
, 2 are in the same horizontal plane and the 

bath 3 of liquor is formed in the V-shaped space 
On the upper side of the nip, the ends of this 
Space being closed as described below. 

Each of the rollers at each end is formed with 
a flange ?a, 2d. each defining an annular groove 

b, 2b, and a soft rubber endless belt 4 is borne 
in guide pulleys 5 and passes vertically down in 
line with the bath. So as to fill the space between 
the two roller grooves and thereby seal the bath 
3 at each end. The belt 4 is of considerably 

greater height than width and is also made a 
little wider and thicker than the space defined 
by the two grooves, so that the rubber is squeezed 
Sidewise against the walls of the grooves and 
against the roller ends. Small variations between 
the centres of the rollers arising from adjust 
ments of the degree of nip will not, owing to the 
elasticity of the belt, prejudice the seal. The 
cloth 7 passes vertically through the bath as 
Shown, 
The dye or other treating liquor is supplied 

through pipes 6 on each side of the bath and 
extending the full width of the nip, and each 
pipe is provided with perforations along its length 
So that the liquor is supplied evenly throughout 
the length of the nip, that is, the Width of the 
bath. 
At least One of the rollers of the nip is rubber 

covered, but if very thick cloths have to be proc 
eSSed both rollers must be rubber covered or its 
equivalent So that a satisfactory seal is provided 
at the cloth Selvedge. 
The means for adjusting the Supply of fresh 
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4 
liquor may be by manual control or alternatively 
by automatic means as illustrated in Fig. 9, in 
which an outer tube 37 dips in the liquor bath 3 
and carries an inner tube 29 in which the liquor 
rises and falls and supports a float 38. The top 
of the tube 29 carries a closure 30 mounting an 
electrode 3 connected through leads 32 and a 
resistance 33 to a relay 34 adapted to actuate a 
liquor-feed valve 35. 
Tube 29 is electrically conductive but closure 

30 is of electrically insulating material, while 
float 38 is also electrically conductive. Thus when 
float 38 contacts electrode 3, the circuit is com 
pleted and the feed valve 35 is closed, while when 
float 38 drops the circuit is broken and the relay 
acts to open the feed valve. A warning light 36 
may be associated with the feed valve. 
In a modification the belt may be arranged to 

move in a vertical plane containing the nip, as 
indicated in chain dot lines at 4ac, instead of as 
above described in a vertical plane at right angles 
to the bowl axes. 
In another embodiment as in FigS. 3 and 3a. 

the ends of the bath 3 may each be Sealed by a 
Somewhat softer rubber ring 4a (shown in hori 
zontal mid section) which fits completely around 
the groove in one of the rollers and may be Se 
cured therein or may be loose. In the region 
of the nip the ring 4a fills the space between the 
two opposite grooves in the manner described 
above. In this case the rubber or other material 
should be somewhat Softer to allow Some distor 
tion owing to the difference in Speed between the 
periphery of the ring and the periphery of the 
groove in the other bowl. 

In a further embodiment as in FigS. 4 and 4d, 
the Sealing is effected by mounting at the ends of 
each roller a ring 4b of enlarged section of rela 
tively soft rubber or the like, for example Sponge 
rubber with the outer surface thereof sealed by a 
covering of thin rubber. The rings are Secured 
to the respective rollers and the peripheries of 
the two rings at each end squash each other but 
they are prevented from turning into the nip 
proper by a guard plate 8 located just above the 
ll. 
Alternatively, pneumatic tubular rings may be 

used for example of square section. 
If the axis of one roller is arranged lower than 

another, it has been found that even with the 
line joining the axes of the two rollers forming an 
angle of Say 45° with the horizontal, it is still pos 
sible to retain at the nip a Substantially static 
bath of liquor Sufficient for the purposes of the 
invention. 

It will be appreciated that any convenient num 
ber of nips in succession may be arranged. 
For giving double impregnation to the fabric, 

three rollers , 2, 2a, may be arranged, as in 
Fig. 5, with the axes of the first and last in the 
Same Vertical plane and the axis of the middle 
roller f2 staggered relative to the other two, the 
lines joining the axis of the middle roller with 
those of the other two rollers being at 45° to the 
horizontal. The cloth it passes downwardly to 
the first nip bath 3 and then around a guide 
roller 9 at 90° and enters the lower nip bath i3a. 
Iliquor-feeding pipes 6 are provided at each nip 
bath above and below the cloth. 
In Some cases it may be necessary to locate 

tWO adjacent rollers With their axes in the same 
Vertical plane, thus rendering it impossible to 
maintain a static bath. In such case, however, 
referring to Fig. 6, a shallow trough 20 may be 
provided to act as a bath vessel and through 
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which the cloth ?ilisguided on a guide coller 21, 
the 'cloth contacting the under surface gfdthe 
coller in the liquor. . . . . . . . . . . . . . . . . . . 
The side of the trough adjacent the snip is 

sprovided with a lip I:2t which lies against the 
illower roller in like manner to: a doctor:blade. 
The cloth passes up over this lip, and then into 

: the nip at 3. In this, arrangement the cloth 
carriers forward or entrains. Some of the liquor 
into the nip; and a liquor:bath is thus formed at 
...the nip; as this is formed only when, the clothis 
trunning there is no tendency for the bath sto 
form outside the selvedge of the cloth, arid SWhen 

: the machine stops the liquor immediately flows 
back into the bath vessel. The liquor level is 
Smaintained as aforesaid in the Wessel by ::feed 
i pipes. 6...feeding along the length thereof. 

Obviously any, number of arrangements of the 
Eforegoing types can bearranged in Series to pro 
avide multiplenips. . . - 

In Fig. 7 are shown three rollers ill, 2, f2a. 
iforming between them:two nip; baths of the type 
shown in Fig.6, one:being formed by each of the 
Etroughs 20,20a. This arrangementithus forms a 
duplication of the{Fig.6 arrangement forming a 
two-nip mangle. . . . . . . . 

In a further embodiment, in-which the axes of 
the two bowls are in the same horizontal plane, 
as shown in Fig. 8, an endless rubber blanket 22 
is passed round each of the rollers, each blanket 
being tensioned by a jockey or guide roller 24. 
Said, jockey rollers are smaller: in diameter than 
the rollers, and the axis of each is arranged. Sub 
stantially in the same plane as the axis of the 
associated roller. 
trough or nip between the blankets 22 and the 
inter-blanket trough is -sealed at each side by 
raised tires 23 provided at both edges; of each 
blanket and formed either of soft sponge rubber 
or of air-inflated rubber. Each type is Squeezed 
hard against the co-operating tyre. On the other 
blanket and in this way forms the requisite Seal. 
The distance between the two jockey rollers can 
be adjusted to vary the width of the trough of 
liquor. 
We claim: 
1. Apparatus for padding absorbent material 

in continuous length with a treating liquor Com 
prising two parallel rollers cooperating to form 
a nip through which the material is adapted to 
be passed and at least one resilient endleSS ele 
ment at each end of the pair of rollers and mov 
able with the peripheries of the rollers in Sealing 
engagement therewith so as to form a Seal at 
the ends of the nip during rotation of said rollers, 
said rollers and endless element forming a bath 
for the treating liquor on One Side of the nip 
through which the material passes into the bath 
spaced from the rollers until Said material 
reaches the nip of the rollers to treat both sides 
of the material simultaneously in the passage of 
the material through the treating liquor. 

2. Apparatus for padding absorbent material 
in continuous length with a treating liquor COm 
prising two parallel rollers, said rollers cooperat 
ing to form a nip through which the material is 
adapted to be passed and forming a Space be 
tween said two cooperating rollers on the intake 
side to said nip to receive a bath of treating 
liquor, means for feeding fresh liquor to said 
bath, means for maintaining the volume of fresh 
liquor in said bath at a predetermined amount, 
at least one resilient endless element at each end 
of the pair of rollers, said elements being mov 
able with the peripheries of the rollers and in 

The liquor is fed into the 
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6 
Sealing engagement thereWith so :as to formiga 
'Seal at the ends: of the bath during rotation gof 
isaid trollers, and means for feeding thematerial 
to the rollers; out of contact thereWith untilisaid 
material reaches the nip of the rollers So, as to 
treat both sides of the material simultaneously. 
3. Apparatus for padding absorbent ::material 

in continuou:length. Witha, (treating liquor Com 
prising two parallel rollers, said rollers'.cooperat 
Jing to form,anip through; which the materialis 
3 adapted to be passed and forming a space be 
tWeenisaid two.cooperating; rollersion the intake 
• Side to said nip to receive a bath of treating 
liquior, at least one feed:conduit, extending par 
allel to the nip for feeding freshliquor to the 
£bath substantially throughout the width: thereof, 
imeans for automatically controlling the supply 
"of treating liquor to said bath whereby the vol 
-ume of liquor in said hath is maintained at:a 
predetermined amount, at least 'One'resilient end 
less element at each end of the pairs of irollers, 
said elements being movable with :the periph 
-eries of the roller's While remaining in t'sealirag 
'engagement: therewith, so as to form a sealiáit 
the ends of the bath during rotation of Said 
"rollers, and means for feeding the material to 
...the rollers out of contact “therewith until said 
timaterial reaches the nip of the rollers-so as to 
treat both sides of i-the-material simultaneously. 
"...4. Apparatus for padding absorbent material 
in continuous length with a treating liquor: com 
prising two cooperating rollers, the axes of said 
rollers being parallel-and-disposed in- a horizon 
Ital plane, said rollers cooperating to form a iiip 
'through which the material is adapted to pass, 
means for guiding said material:to the nip from 
above in a vertical plane at an angle Sibstan 
tially, equal to 90° with-respect to the horizontal 
plane: defined by the axes of said rollers, said 
rollers in: a space above-the nip forming a bath 
for a treating liquor formed between said two 
cooperating horizontal rollers above said nip, 
means for feeding fresh liquor into Said bath on 
both sides of said vertical plane throughout the 
width of the nip, means for maintaining the 
volume of fresh liquor in said bath at a predeter 
mined amount, and at least One resilient endleSS 
element at each end of the pair of rollers, Said 
elements being movable in cooperation with the 
peripheries of the rollers while remaining in 
sealing engagement thereWith SO as to form a Seal 
at the ends of the bath during rotation of the 
rollers, said material being fed through said bath 
to said nip and out of contact with the rollers 
until said material reaches said nip So as to 
simultaneously treat both sides of Said material. 

5. Apparatus for padding absorbent material 
in continuous length with a treating liquor com 
prising three cooperating rollers having iden 
tical diameters, the axes of the first and third 
rollers being in the same vertical plane and the 
axis of the second roller being in a vertical plane 
parallel to said vertical plane of said first and 
third rollers, said second roller being so ar 
ranged intermediate said first and third rollers 
that the plane containing the axes of the first 
and second rollers is perpendicular to the plane 
containing the axes of the second and third 
rollers, said first and second rollers cooperating 
to define a first nip therebetween and said Sec 
Ond and third rollers cooperating to define a 
second nip therebetween, the entry side of each 
of said nips between the respective cooperating 
rollers forming baths through which baths said 
material is adapted to be passed successively, 
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means for feeding fresh liquor into each of Said 
baths throughout the widths thereof, means for 
maintaining the volume of liquor in each of said 
baths at a predetermined amount, at least one 
resilient endless element at each end of the first 
and second, and second and third rollers respec 
tively, said elements being movable in COOpera 
tion with the peripheries of the respective coop 
erating rollers while remaining in Sealing en 
gagement therewith so as to form a seal at the 
ends of the respective baths during rotation of 
the corresponding rollers, and means for guid 
ing the material to said successive first and Sec 
Ond nips at an angle substantially equal to 90° 
with respect to the planes defined by the axes of 
said first and Second, and said second and third 
rollers respectively whereby said material is fed 
through said baths to said nips and out of con 
tact with said rollers until Said material reaches 
said nips so as to simultaneously treat both sides 
of Said material. 

6. Apparatus for padding absorbent material 
in continuous length with a treating liquor com 
prising two nip rollers disposed side by side, two 
guide rollers parallel to and spaced from said 
nip rollers and laterally spaced from one an 
other, two endless resilient blankets, one of said 
blankets passing around one of said nip rollers 
and Said guide rollers and the other of Said blank 
etS passing around the other of said nip rollers 
and guide rollers respectively, said blankets co 
operating to form a nip between said two nip 
rollers and defining a V-shaped area, immedi 
ately above Said nip to receive a bath of treat 
ing liquid in said V-shaped area, directly above 
Said nip, means for supplying fresh liquor into 
Said bath throughout the width thereof, means 
for maintaining the volume of liquor in said 
bath at a predetermined amount, resilient tires 
along the edges of each of said blankets, said 
tires located along the edges of one blanket 
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8 
cooperating in sealing engagement with the re 
spective tires located along the edge of the other 
blanket to form a Seal for the ends of the bath, 
and means for feeding the material to the nip 
and Out of contact with said blankets until 
Said material reaches the nip So as to treat 
both sides of the material Simultaneously. 

7. Apparatus according to claim 1, in which 
each roller is provided with a groove at each 
end thereof and the resilient element is in the 
form of a single rubber belt rotating in the ad 
jacent grooves of the two rollers at the nip 
thereof. 

8. Apparatus according to claim 1, in which 
a resilient element in the form of a rubber band 
is provided on each end of each roller So that 
tWO adjacent bands cooperate to contact each 
other at the nip of the rollers. 

9. Apparatus according to claim 1, in which a 
guide roller is provided for each roller and a re 
silient element in the form of a rubber band is 
provided on each end of each of said parallel 
rollers and passing over the respective guide 
roller So that two adjacent bands cooperate to 
contact each other at the nip of the parallel 
rollerS. 

ROBERT S. E. HANNAY. 
WILLIAM KILBY. 
RONALD HARRY EDMEAD. 
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