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Patented Nov. 21, 1950 2,530,407 

UNITED STATES PATENT OFFICE 
2,530,407 

PRESSURE ROLL FOR FORMING BONDED 
FBER WEBS 

y ohn. J. Smith, Springfield, Mass, assignor to 
Chicopee Manufacturing Corporation, a corpo 
ration of Massachusetts 

Application November 29, 1944, Serial No. 565,756 
12 Claims. 

This invention relates to apparatus for forming 
bonded fiber webs by the process of gelatinizing 
or parchmentizing sheets of unattached cellulose 
fibers; for example, carded cotton webs. 
Tough, water-resistant, bonded webs have been 

made from unwoven cotton webs by softening the 
fibers of the web by immersion in a parchmentiz 
ing solution. Such as Sulphuric acid and SubSe 
quently or simultaneously pressing the softened 
fibers together to bond them and thereafter wash 
ing out the acid. 
In one form of apparatus, a sheet formed of a 

carded cotton web or of a plurality of superposed 
webs is pressed between two rolls which are 
wetted with a solution of sulphuric acid. The 
acid softens the fibers as the web comes in con 
tact with the wet rolls and the pressure of the 
rolls bonds the fibers together in a sheet. The 
acid is washed out very quickly after the fibers 
are pressed together and a strong, non-woven 
bonded sheet results which can be washed and 
dried and used in many ways for cloth. 
In this process, the surfaces of the pressure 

rolls are continuously wetted with acid Solution 
and, in the former practice of the process, diffi 
culty has resulted from the webs sticking to the 
rolls. Many attempts have been made to pre 
vent this, for example, by roughening the Sur 
faces of the rolls, as by grinding, but none of 
these attempts which have come to my attention 
have solved the problem more than temporarily. 
The rolls are ordinarily made of elastic material 
such as soft rubber of suitable plastometer rating 
in order to assure proper pressure on the Web. A 
sulphuric acid solution of a concentration of 75% 
may be used in the process and, while Suitably 
compounded rubber rolls appear to resist action 
of the acid satisfactorily beneath the surface and 
thus maintain their over-all elasticity, the acid 
appears to attack the small projections of the 
roughened surface so that the roughened roll 
quickly loses its quality of preventing sticking. 
My invention prevents sticking of the fiber webs 

to the wet pressure rolls, and I accomplish this 
by a novel construction of the rolls, particularly 
at their surfaces. I provide each of the rolls with 
a composite and slightly irregular surface formed 
of alternating compressible portions or elements 
and incompressible portions or elements which 
collectively form a substantially continuous or 
regular surface (whether plane or cylindrical) 
when subjected to pressure but present minute 
variations from a true cylindrical surface when 
not subjected to pressure. The elements of One 
type move radially with respect to elements of the 
other type as the rolls are rotated, providing air 
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channels beneath the web and functioning as 
ejectors or strippers which automatically and 
positively remove the web from the rolls as it 
paSSes between them. 
This may be accomplished by various arrange 

ments, some of which are illustrated by way of 
examples in the accompanying drawings, in 
which; 

Fig. 1 is a diagrammatic end elevation of the 
Wet pressure rolls of an apparatus constructed 
in accordance with the invention; 

Fig. 2 is a diagrammatic plan view of a pair of 
rolls embodying one form of my invention; 

Fig. 3 is an enlarged end view of the pressure 
rolls shown in Fig. 2; 

Fig. 4 is an enlarged fragmentary view of a 
Wet pressure roll, partly in longitudinal section 
and partly in elevation; 

Fig. 5 is an enlarged longitudinal section of the 
portions of the rolls in contact at the nip, the 
Section being taken on the line 5-5 of Fig. 3; 

Fig. 6 is a view corresponding to Fig. 5, show 
ing Sections of the rolls as they appear just after 
leaving the nip, the Section being taken on line 
6-6 of Fig. 2; 

Fig. 7 is a view corresponding to Fig. 4 of a 
modified form of the invention; 

Fig. 8 is a section corresponding to Fig. 5 of the 
modified form; and 

Fig. 9 is a Section corresponding to Fig. 6 of 
the modified form. 

Referring to the drawings, a carded cotton web 
0 is fed between a pair of pressure rolls 2 and 

f4 which are mounted in any suitable bearings 
urged together by adjustable bearing springs 16. 
The rolls are geared together and positively 
driven in known manner. The rolls dip into pans 
8 which contain the parchmentizing solution, 
for example, sulphuric acid, continuously sup 
plied in any suitable manner, not shown. Wiping 
rolls 20 run in contact with the pressure rolls 
2 and f4 to remove excess acid and to regulate 
the amount of acid on the Surfaces of the rolls 
where they contact the web. The web is sat 
urated with the acid and squeezed between the 
rolls, then passes between the pans 8 and, if 
desired, between water sprays 22, thence under 
a roll 24 into a rinsing vat 26. The rinsed web 
passes out of the vat under a roll 28 for further 
rinsing, processing and drying. 
The structure described is known in the art, 

and its particular arrangement forms no part of 
my invention which is directed to the structure, 
surface configuration and relationship of the 
pressure rolls. 
The rolls may be formed of any suitable elas 
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tic material such as rubber, as previously de 
scribed. This may have a hardness and re 
silience comparable to that of rubbsr heels or 
automobile tire treads, or it may be softer, if 
desired. The rolls may take the form of a cylin 
drical rubber shell 30, suitably secured to a steel 
core 32 having bearing shafts 34. The shell 30 
is sufficiently thick to give the effect of a re 
silient roll; for example, in a roll having a di 
ameter of 12', the radial thickness of the shell 
3O may be 14''. As seen in Fig. 3, the rolls are 
pressed together with sufficient force in the 
bearing springs 6 to flatten the rolls at the nip 
to provide a planar zone of contact a-b which 
may be, for example, 1%' wide. The Web O is 
subjected to pressure during all the time it takes 
to pass through this Zone. 
The surface of the roll is formed with alter 

nate compressible and incompressible portions 
distributed over its entire circumference and 
along its entire operative length. These may 
be formed in a variety of ways. As indicated in 
Figs. 2 and 4, a narrow, shallow helical groove 40 
is cut in the surface of the roll, leaving a project 
ing helical land 42. The width of this land is 
approximately equal to width of the groove So 
that the land forms, in effect, a plurality of rings 
of elastic material extending radially from the 
surface of the roll and Separated by Spaces ap 
proximately equal to their width. The groove 
40 is almost, but not completely, filled by a fla 
ment 44 of inert, incompressible material Wound 
in the groove, preferably round and preferably 
Wound under tension. The flament is formed 
of any suitable material inert to the parchmentiz 
ing solution, for example, platinum, or a mate 
ria from the class known as plastics, Such as 
the vinylidene chloride polymer known by the 
trade name Saran. It will be observed that the 
outer surfaces of the rings or land 2 lie in a 
cylindrical surface and that the outermost line 
of the flament 44 determines a cylindrical Sur 
face. Preferably, these cylindrical Surfaces are 
of different but approximately equal diameters: 
for example, in a 12' roll, the diameter of the 
land may be 12,000', while the diameter of the 
cylinder determined by the filament may be 
1990'. 

Figs. 5 and 6 show the action of the rolls 2 
and 4 at the zone of contact with the web. As 
the material of the rolls comes together under 
pressure, the spiral land of each roll is con 
pressed radially by contact with the opposite roll. 
This causes the surface of the land to move 
radially inward until it is stopped where the 
surface of the incompressible flament comes into 
contact with the opposite roll, while the land, 
compressed radially, flows axially so that the in 
compressible filament now more nearly or Com 
pletely fills the groove. Any further pressure 
on the roll will flatten or compress the roll in 
its entirety by radial displacement inward of both 
the incompressible filament and the surface of 
the land, these two surfaces forming, in effect, 
a substantially continuous planar Surface in the 
zone of contact. The web O is compressed be 
tween these two substantially continuous plane 
Surfaces. 

Fig. 6 shows the condition of the rolls and the 
web upon leaving the zone of contact. As the 
material of the rolls separates, the pressure is 
released, the material again assumes a round 
form and the resilient land moves outward radial 
ly of the cylinder so that its outer surface is 
again slightly outside the cylinder determined by 
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the filament. This relative motion of the land 
and the flament forms air channels over the 
filament and positively ejects or disengages the 
Web from the surface of both rolls, so that the 
Web falls freely from the rolls into the rinsing 
Wat 26. 

I am aware that, technically, it is considered 
that Some forms of rubber are incompressible 
and that the apparent compression of rubber is 
due to flow of the rubber rather than compact 
ing of the molecules which would result in a 
change of total volume. It is immaterial to my 
invention whether the action is one of strict com 
preSSion or one of flow, and herein. I use the 
term compression to include both, the important 
consideration being that the land is compressed 
or changes dimension radially of the cylinder 
When preSSure is applied throughout the plane 
of contact of the two rolls, and that the land be 
restored to its original position and condition 
upon release of the pressure. Likewise, it is not 
essential that the filament be made of material 
which is absolutely incompressible, it being de 
sirable to have relatively low compressibility with 
respect to the compressibility of the lands, so that 

, the lands on one roll will not materially con 
press the filament on the opposite rol. This 
assists in effecting and maintaining...a plane zone 
of contact in the nip of the rolls. This com 
pressibility of the filament may be substantially 
Zero, by which is meant that within the range of 
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pressure employed, the filament does not appre 
cably change its diameter. 

It will be observed that the structure of Fig. 
4 functions as a plurality of resilient, compres 
sible members which move radially in and out 
with respect to a plurality of incompressible 
members and my invention contemplates achiev 
ing this structure in the surface of the roll by 
any suitable means. For example, the convolu 
tions of the filament and the convolutions of the 
land, individually considered, are, in effect, a plu 
rality of spaced rings and these can be con 
structed in any suitable manner. Also, the struc 
ture functions as a restlient roll having non 
resilient members imbedded in the resilient ma 
terial at and beneath its surface, and my inven 
tion contemplates achieving this result in any 
Suitable manner, as by molding incompressible 
members or elements in the rubber. 
As an example of an alternative form of con 

struction, I may simply wind the filament 44 of 
the inert material in a helix of suitable pitch, 
and under suitable tension, about a resilient roll 
30, as indicated in Fig. 7. Preferably, the tension 
under which the flament is wound and the pitch 
at which the helix is formed are such as to com 
press the resilient material of the roll immedi 
ately under the convolutions of the flament more 
than the material may be compressed between 
the convolutions so that the material betwee; 
the convolutions flows radially outward to pro 
vide the resilient members of the invention, and 
the filament, to a certain extent, imbeds itself in 
the resilient material or forms a compressed heli 
cal groove which holds the filament. In this 
case, the filament is equivalent to a plurality of 
Spaced rings stretched over the roll under suf 
ficient circumferential tension to imbed them 
Selves somewhat in the material of the roll. 
The action of the filament arranged in this 

manner is indicated in Figs. 8 and 9 and is simi 
lar to the action of the lands and flament in 
Figs. 5 and 6. In this case, the compressible 
members are the areas 46 of the exposed rubber 



between the convolutions of the flament, and 
the cylinder determined by the outermost line 
of the filament is of slightly larger, rather than 
Smaller, diameter than the cylinder determined 
by the surface of the resilient members. As the 
rolls are compressed by contact with each other, 
the convolutions of the filament are pressed 
deeper into the rolls and the material of the rolls 
flows out between the convolutions until it is 
stopped by contact with the opposite roll, and the 
flament and the rubber between its convolutions 
forms, in effect, a substantially continuous planar 
Surface, as indicated in Fig. 8. As the rolls sepa 
rate and the pressure is released, the resilient ma 
terial and the convolutions of the filament are 
restored to their original positions and condi 
tion, as indicated in Fig. 9, and the convolutions 
of the filament act as positive ejectors of the web 
to remove it from the Surface of the rolls. 

Preferably, in both forms of the invention 
shown in Figs. 4 and 7, the filaments are wound 
in helices of opposite pitch on the two rolls, as 
indicated in Fig. 2, so that they maintain their 
relationship and do not cross one another as the 
rolls run together. 

Rolls constructed as described have been found 
to produce strong, water-resistant sheets weigh 
ing less than one ounce per square yard from 
carded cotton webs, continuously and without 
sticking of the acid-saturated web to the wet rolls. 

I claim: 
1. In apparatus for forming bonded fiber webs, 

a pressure roll having an elastic compressible 
outer layer and a continuous filament of incom 
pressible material wound under tension in a heix : 
having spaced convolutions about the surface of 
the outer Jayer to compress said resilient mate 
rial beneath the convolutions of the helix, the 
resilient material between the convolutions be 
ing exposed between the convolutions and less 
compressed than the resilient material beneath 
the convolutions and forming a cylindrical Sur 
face approximately equal in diameter to the di 
ameter of the cylinder determined by the outer 
surface of the helix, but different from the di 
ameter of said determined cylinder. 

2. In apparatus for forming bonded fiber webs, 
a pressure roll having an elastic outer layer, the 
layer having an operating pressing surface in 
cluding both a plurality of radially compressible 
elastic members projecting from the surface of 
the roll in spaced distribution over said surface 
and radially incompressible members disposed 
between said compressible members and Substan 
tially but not completely filling the spaces there 
between. 

3. In apparatus for forming bonded fiber webs, 
a pressure roll formed of elastic material having 
one or more members of substantially incom 
pressible material distributed in spaced relation 
over the surface of the roll and disposed within 
the elastic material entirely beneath its surface, 
the members of incompressible material and the 
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between the rolls and to move the outer sur 
faces of the elements of high compressibility 
radially with respect to the surfaces of the ele 
ments of low compressibility, whereby the high . 
compressibility elements will move radially with 
respect to the low compressibility elements as 
the Surfaces of the rolls Separate from each 
other in rotating. 

5. In apparatus for making bonded fiber webs 
the combination of a pressure roll having a press 
ing surface, said pressing surface comprising 
interspaced elements of two kinds, the elements 
of the first kind being elastic and deformable 
radially of the roll and having their outer Sur 
faces normally disposed Substantially in a cy 
lindrical surface, the elements of the Second 
kind being Substantially incompressible radially 
of the roll and having their outer surfaces nor 
mally disposed substantially in the surface of 
a coaxial cylinder whose diameter is approxi 
mately equal to, but different from the diameter 
of the cylinder of the first elements, and means 
for exerting pressure radially of the roll to 
displace a portion of the outer surface of each 
elastic element radially of the roll into sub 
stantial alignment with the outer surfaces of 
the other elements, said elastic elements being 
adapted to return to their original form and 
position with respect to the other elements when 
the pressure is removed. 

6. In apparatus for making bonded fiber webs 
the combination of a pair of pressure rolls each 
having a pressing Surface, Said pressing surface 
comprising interspaced elements of two kinds, 
the elements of the first kind being elastic and 
deformable radially of the roll and having their 
outer surfaces normally disposed substantially 
in a cylindrical Surface, the elements of the 
Second kind being substantially incompressible 
radially of the roll and having their outer sur 
faces normally disposed substantially in the sur 
face of a coaxial cylinder whose diameter is 
approximately equal to, but different from the 
diameter cf the cylinder of the first elements, 
and means for rotating the rolls and means for 
urging the rolls toward each other to displace 
a portion of the outer surface of each elastic 
element radially of the roll into substantial 
alignment with the outer surfaces of the other 
elements, said elastic elements being adapted to 
return to their original form and position with 
respect to the other elements as the surfaces of 

() 

elastic material both being exposed at the Sur 
face of the roll. 

4. Apparatus for making bonded fiber webs 
comrrising in combination a pair of pressure 
rolls having elastic outer portions, the rolls being 
adapted to be rotated to feed a fiber web be 
tween them, the surface of each roll being com 
posed of interspaced flexible elements having 
relatively high and relatively low compressibility 
respectively radially of the roll, and means for 
urging the rolls together to deform the surfaces 

the rolls separate in turning. 
7. In apparatus for making bonded fiber webs 

the combination of a pressure roll having a 
pressing Surface, said pressing surface compris 
ing interspaced elements of two kinds, the ele 
ments of the first kind being elastic and of rela 
tively high compressibility radially of the roll 
and having their outer surfaces normally dis 
posed substantially in a cylindrical surface, the 
elements of the second kind being of relatively 
low compressibility radially of the roll and have 
ing their outer Surfaces normally disposed sub 
stantially in the Surface of a coaxial cylinder 
whose diameter is approximately equal to, but 
different from the diameter of the cylinder of 
the first elements, and means for exerting pres 
sure radially of the roll to displace a portion of 
the outer surface of each elastic element radially 
of the roll into Substantial alignment with the 
Outer surfaces of the other elements, said elastic 
elements being adapted to return to their original 
form and position with respect to the other ele 

into a substantially plane surface of contact 75 ments when the pressure is removed. 
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8. In apparatus for making bonded fiber webs 
the combination of a pressure roll having an 
elastic compressible outer layer, said outer layer 
having an operative pressing surface comprising 
interspaced elements of two kinds, the elements 
of the first kind being elastic and deformable 
radially of the roll and having their outer sur 
faces normally disposed substantially in a cylin 
drical surface, the elements of the Second being 
flexible and substantially incompressible ra 
dially of the roll and having their outer surfaces 
normally disposed in a cylinder whose diameter 
is approximately equal to but different from the 
diameter of the cylinder of the first elements 
and means for exerting pressure to flatten a 
sector of the compressible outer layer of the roll, 
the elastic elements being adapted Substantially 
to form a plane with the other elements under 
the influence of such pressure and to return to 
their original form and positions with respect to 
the other elements when the pressure is removed. 

9. In apparatus for forming bonded fiber webs, 
a pressure roll having an elastic compressible 
outer layer, the outer layer having an operative 
pressing surface including both a plurality of 
spaced rings of flexible incompressible material 
and elastic rings of compressible material inter 
posed between the incompressible rings. 

10. In apparatus for forming bonded fiber 
webs, a pressure roll having an elastic compres 
sible outer layer, the Outer layer having an oper 
ative pressing surface including both a plurality 
of spaced rings of flexible incompressible mate 
rial and elastic rings of compressible material 
interposed between the incompressible rings, the 
incompressible rings being under substantially 
uniform circumferential tension and compress 
ing the material of the elastic Outer layer be 
neath the rings. 
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11. In apparatus for forming bonded fiber 

webs a pressure roll having an elastic, compres 
sible Outer layer, said layer having an Outer 
pressing surface, formed by the combination of 
a radially compressible elastic helical land pro 
jecting from the body of the roll and a substan 
tially incompressible flexible flament wound in 
the groove between the convolutions of the land, 
the flament substantially filling the width of the 
groove. 

12. In apparatus for forming bonded fiber 
webs a pressure roll having an elastic, compres 
sible outer layer, said layer having an Outer 
pressing surface, formed by the combination of a 
radially compressible elastic helical land pro 
jecting from the body of the roll and a substan 
tially incompressible flexible flament wound in 
the groove between the convolutions of the land, 
the flament substantially filling the width of the 
groove and substantially but not completely fill 
ing the depth of the groove. 

OEN J. SMTB. 
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