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The present invention relates to a process and-

devices for the longitudinal créping of webs of
sheet material, more particularly paper.
‘The process consists in that the web is passed

5 round part of the periphery of a body of revolu-
tion having a curved axis, and on this path is
pressed against the body of revolution by .pres-
sure means specially provided for that purpose.

Such a body of revolution has the property

10 that, during its rotation about the curved axis,

its meridian lines alternately shorten and length-

en again, in other words, the body itself being re-
silient becomes alternately narrower and wider
again to an extent which is greater, the smaller

" 15 the radius of curvature of its axis and the greater

its diameter. If now a web of sheet material is
applied by pressure to such a body of revolution

- sufficiently firmly during its rotation, the web will

be obliged to participate in the variation in width,
20 due to the friction between it and the surface of

: the body.

According to the pomts on the periphery of the

. body of revolution at which the web is intro-

duced and removed, greater or lesser creping will

oy take place. The maximum creping is produced

when the web is introduced at the widest part of

the body, as it were at the top of its back or con-

vex part, and-is removed at the opposite or con-
cave part.

30.. The progess is 1llustrated diagrammatically in
" Figures 1 to 4 of the accompanying-drawings by
gezns of. examples of devices of the simplest

n
In Figures 1 and 2, which show in elevation
. and plan an arrangement according to the in-
vention, & denotes a rotatable roller, in the pres-
ent case of uniform diameter, having its axis b
curved for example according to-the arc of &
_circle.

" g0 over the guide rollers ¢ and e is now forced to

_ bass round the curved roller @, and on running in

the direction of the arrow it is contracted in ac-

cordance with the shortening of the meridian line
from f to g. The body or roller'a may be deé-

scribed as having a statlonary curved axis b as a -

reference line.

So that the web-will not run together in coarse .

creases, but will receive the desired fine and regu-
larly distributed crepe creases, it is applied ac-

50 cording to the invention with a powerful pres-
sure against the surface of the roller, which latter

it desired may have its own drive. The light ten-

. sion such as is produced for instance when guid-

ing a paper web over the guiding or tensioning -

rollers of a paper-making machine, is not suffi-

The web ¢ which is supplied and removed .

(Cl 154—30)

clent. Therefore, the known stretching devices
comprising rollers with curved axes, such as are
employed in the textile art for the stretching of
fabrics also cannot be utilized for the longitudi-
nal creping of webs of sheet material, for instance
by allowing the web to run through them in the
opposite direction. '

The construction of the body of revolution it- -

self is optional within wide limits. It may be
stated generally that the body may consist for
example of rubber, either of solid rubber or of
hollow rubber, with or without the application of
internal pressure after the manner of a motor car
tire. Instead, however, it may be composed of a
large number of thin discs of metal or other
suitable material positioned at an angle relatively
to each other. Furthermore, a construction
comprising a combination of the aforesaid fea-

10

tures may be employed The curved axis Is es- .

sential.

If the body of revolution is formed of individ-
ual discs; it is- obvious that, the number of the
dises employed will determine the 'degree of fine-

ness of the creping. The greater is the number .

of individual elements into which the “movable”
surface of the body of revolution is divided, the
finer will be the effect. The finest and most uni-
form effect will occur when detectable individual
elements are no longer present at all in the sur-
face of the body of revolution, that is to say,
. when the surface consists of a uniform deform—
able material, for example rubber.
_ The simplest case of such a body of revolution
is provided when a rubber tube is drawn over a
" plurality of rotatable hub members arranged at
an angle relatively to each other, and is prefer-
ably secured at both ends in end dises or the like.
During the rotation of this curved roller, the
‘distance between any two corresponding periph-
eral points on the end discs varies once per rev-
olution between a maximum value and & mini-
mum value, and the resilien{ tube participates in
this variation in: its individual meridian lines.
The position of the entry and exit point of the
‘web within the surface region of the body of rev-
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olution determines the intensity of the creping .

effect. -
Figure 5 of the drawings represents a section
. through such a simple body of revolution consist-

"ing of internal discs .and a flexible tube. A is & :

bent axle consisting for example of spring steel, i
one of the bearing bushes placed thereon in a

sufficient number, B one of the internal discs ro«

system of discs. Flg'ure 5 represents an imagl-

tating thereon and ! a rubber tube drawn over the
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nary condition in which the rubber tube is situ-

ated before the axle A has been bent. In this.

condition, the cross-section of the rubber tube is
perfectly symmetrical in all directions,

Figure 6 now shows the body of revolution in
its actual, i. e. bent condition. The curvature is
assumed to be in a horizontal plane in a direction
such that the left-hand side of the cross-section
shown is stretched while the right-hand side
is compressed. Since the material of the resil-
ient mantle has the tendency not to alter its vol-
ume the result is that all the cross-sectional ele~
ments on the left-hand side become smaller,
while those on the right-hand side become larger.

In the first place, the effect of this variation
is that the radius of the body of revolution be-
comes smaller on the left and larger on the right.
Hence, for the same angular velocity of the roller,
the peripheral speed affecting the web also varies
in the sense that it increases from the left to the
right. This results in distortion of the web.

‘This however does not exhaust the deformation
of the roller, since relative movement of the ele-
mentary parts of the mantle does not take place
in the radial direction alone, but also in the tan-
gential direction.

In order to make this latter deformation bet-
ter understood, it has been imagined thai the
rubber tube of Figure 6 has been cut open along
the line B—C and shown “developed” in Figure
7. Figure 7 is not, of course, a true development
but must be imagined as being produced by de-
veloping the straight roller of Figure 5 and then
distorting the development to correspond with the
curved roller of Figure 6. The two undulatory
sides of the development indicate the lengthening
and shortening of the meridian lines. At m—m
the meridian line is a minimum and at n—n it is
g maximum. The meridians themselves are de-
noted by o and are distributed over the developed
peripheral surface of the roller, so that at the
ends of the roller, which correspond to the undu-
latory boundary lines m—n—m of the figure,
they are spaced apart equally, The consequence
of the tangential deformation of the rubber cross-
sections is now that the meridians undergo rel-
ative displacements towards the centre of the
roller so that they tend to approach the line
n—mn, while they tend to move away from the line
m—m. ‘There is thus produced over the entire
effective surface of the body of revolution a dis-
tortion which, although it does no damage to the
intended creping effect in the transverse direction
of the web, results however, in an unintended and
disadvantageous irregular stretching or compres-
sional effect in the longitudinal direction.

Experiments have shown that this subsidiary
effect may be so great that paper effectively
creped by the new method tears in the trans-
verse direction, or that paper previously creped
in the transverse direction loses its transverse
creping again in the course of the longitudinal
creping. The disadvantageous subsidiary effect
may be minimized by treating according to the
new process paper which has been particularly
creped in the transverse direction, the transverse
creping then being reduced to the desired degree
by the longitudinal creping.

The undesirable subsidiary effect may also be
prevented or reduced or rendered harmless ac-
cording to a feature of the invention by the ap-
plication of means whereby the changes in cross-
section of the deformable material are either
limited as far as possible or are rendered as in-
effective as possible.

These means are very numerous and varied.
They may be applied either in the case in which
the deformable mantle of the body of revolution
is made of one piece or'in the case of a mantle -
composed of a plurality of individual parts.

In the first case, the tangential cross-sectional
variation may be limited for example by the fol-
lowing means:—

By providing thé deformable mantle with in-
wardly directed flanges or the like, which are con- 10
nected with individual, 1nterna] discs, rings or
the like.

By providing the inner face of the mantle with
slots, grooves -or the like which engage corre- ]
spondingly formed discs, rings or the like. 15

By the application of pins, screws or the like
which project to a greater or lesser depth into the
deformable mantle, if desired are passed through
the mantle from outside, and are held in dISCS,
rings or the like. - 20

By insertion of wires, bands, cords, fabiics or
the like, which prevent or limit any extensmn in
the tangential direction without impeding the
desired deformation in the direction of the me-
ridian lines. 25

In the second case, the resoultion of the de-
formable mantle may be effected for example as
follows:—

By resolution of the mantle into individual
rings, secured in the tangential direction by 30
means of flanges, slots, grooves, pins or the like.

By resolution of the mantle into strips parallel
to the axis and guided in grooves or otherwise, so
that they cannot move relatively to each other
in the tangential direction. 35

By resolution of the mantle in the form of a
helix.

All these methods of resolution produce a more
or less considerable clearance within the effective
surface of the body of revolution, and such clear- 40
ance either prevents the occurrence of undesired
deformations or renders its effect” harmless by
subdividing such effect into a large number of
small separate deformations.

So that the resulting clearances will not have 45
any detrimental effect, for example by nipping
the web, they may be arranged in such manner
that the individual parts of the surface project

(5]

. into or over each other after the manner of teeth.

The radial variations of the cross-sectionsal ele- gg
mentg of the deformable mantle in most cases
can only be prevented to a slight extent or not at
all. In some points, they will even be increased
more or less by the prevention of the tangential
deformation. However, they also may be ren- b
dered harmless to a considerable extent according
to a feature of the invention by making the thick-
ness of the deformable mantle so small in com-
parison with the diameter of the body of revolu-

- tion that theé residual influence of the variation 60

in diameter remains within narrow limits. If for
example the radial variation of the cross-section

of the mantle is  209% and the thickness of the
mantle is 30 mm., the effect of the radial varia-
tion on the peripheral speed of the paper web may 65
be reduced to 2%, if the radius of the roller is
made 10X 30=300 mm., that is to say, the diam-
eter is made 600 mm.

Figures 8 to 14 show dlagrammatxca,lly a few
particularly simple and characteristic construe- 70
tional examples of the invention, it being pointed
out that any other construction, provided it cor-
responds to the meaning of the invention, must
be included in the scope of protection.

Figure 8 shows a section of a portion of the 76
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periphery of a roller body sectioned parallel to
the axis, which is imagined to be straight. pisa
mantle for example of rubber. It is provided with
inwardly projecting flanges ¢ which are secured
to the discs r of inextensible material.

Figure 9 shows a partial cross-section of a body

.of ‘revolution, the deformable mantle s of which

is provided with slots ¢ into which project the
star-shaped internal discs #. These internal discs

may be simply pushed into the mantle s or may
be secured firmly to it, for example they may be

vulcanized in. If desired, the outer surface of
the roller may be discontinuous, as indicated at
E.

Figures 10 and 11 show in partial cross-section
and longitudinal section a body of revolution, of
which the deformable mantle’ is connected by

. pins w to the hub parts z, so that only the unds-

sired tangential deformations of the mantle are
prevented, while the meridianal deformations can

be freely effective due to the mutual angular-

setting of the hub parts z. :
In Figure 12 is shown the -whole of a roller,

partly in longitudinal section. Its deformable -

mantle 7 is secured on the right and left in end
discs 2z and in thé interior is supported on the

" discs al. In the case of this mantle, the tangen-

50

0

tial deformations are prevented by providing it
withs insertions b! which may consist of rings,

" cords or the like and Wh~ch extend around the
-roiler, but which, on the contrary, in the axial

direction, do not offer any obstruction to the
meridianal deformations occurring when the roll-
er is curved.

The three insertions drawn one above the other
show that it is possible for example to produce
the whole of the deformable mantle by the wind-
ing on of a fabric which is inextensible in the
peripheral direction, while being yieldable in the
axial direction. Such fabrics are often used for
example for sanitary purposes although only in
small widths.

Figure 13 shows by way of example the resolu- -

tion of the deformable mantle into individual
rings ¢! which are secured in the internal discs
el in such a manner as to impede the tangential
freedom of movement while ensuring the meridi-
anal freedom of movement. - |

Finally, Figure 14 indicates the resolution of
the mantle into individual profile strips parallel
to the axis. These strips f! are arrested in the
tangential direction by the tooth-shaped pro-
jections ¢! on the internal discs. When the roller
is curved, its effective thickness D varies. Since
this thickness is small. however, relatively to the
external radius R of the roller. this radial varia-
tion remains within supportable limits.

The slots between the individual strips /1 may
be straight, undulatory or of any other shape so
that meshing or overlapping takes place. .

“The pressing of the web to be treated on the

‘periphery of the body of revolution may be.

effected in various ways. Figure 3 shows for ex-
ample a case where the curved roller a is sur-
rounded by a stationary counterpart % having
preferably a smooth inner surface a,ng/ adapted to

exert a pressing effect on the resulting creases of

the web.

Furthermore, the guiding of the web relatively
to the roller may be effected by means of a band
of resilient material, for example rubber, felt,
fabric or the like, moving with it and guided in

known manner by guiding and tensioning rollers.

This band may be provided with or Without; its
owndrive

Instead of a continuous band, it is also possible
to employ a plurality of cords, wires or the like
which vary their mutual spacing on their passage
around the curved roller. In the case of the
guide rollers (d and e) of Figures 1 and 2, if de-
sired they may also be guided by grooves ma-.
chined in the rollers.

If the band or the cords or the like carrying
the web possess their own drive, it is possible to
dispense with a separate drive for the curved- 10
roller.

Finally, the curved roller itself may also be
stationary, provided merely the arrangement is
so confrived .that the band or system of cords
carrying the web describes on the periphery of 13
the roller paths corresponding to a variation in
the length of the meridian I'ne of the roller. In
this special case, the roller may also be merely
provided in part, as shown in Figure 4. Also if
the body of revolution does not itself rotate, ac- 20

“t

* curacy in the shape of the body may be dispsnsed

with, provided only the ‘axis of the body is curved

" in the meaning of the invention.

Even though Figure 2 shows that a consider-
able alteration in width is possible upon the pas- 23
sage of the web through a single roller system, a
plurality of units may of ccurse be disposed in
series for increasing the effect.

Since the creping process according to the in-
vention is continuous, it may be included directly 30
in the running of a paper-making machine or any
other continuously operating apparatus, for ex-
ample a. reeling apparatus, a cross-cutter, a cal- -
ender or the like.. Thus, the preliminary passage
of the web on to a separate re-reeling -apparatus, °3
for example may be obviated.

. Particular advantages are afforded in this di-
rection when it is a matter of producing longitu-
dinally and transversely creped paper, because it
is hereby possible to add the new creping process 40
in one and the same working operation to the
known creping- process acting at right angles

" thereto by meags of creping cylinders and

doctors.

The new process and the new device may also 45
be employed for creping metal foil.. :

Having thus described the invention, what is
claimed as new and desired to be secured by
Letters Patent is: °

1, A process for the longitudinal creping of a 50
web of sheet material, particularly paper, which
comprises passing the web over a body having a
curved surface which corresponds to part at least
of the curved surface of g roller having a station-
ary curved axis as a reference line and in a di- 55
rection from the convex toward the concave part
of sald surface, and pressing the web against
said surface while passing it over the same.

2. A'devlice for the longitudinal creping of webs :
of sheet material, particularly paper, compris- 60
ing, in combination, a body having a curved sur- .
face which corresponds to part at least of the {

" surface of a roller with a stationary curved axis

as a reference line, means for passing the web
over said surface in a direction from the convex 65
toward the concave part thereof, and a pressure’
means. which presses the web against the said
body.

‘3. A device for the longitudinal creping of webs
of sheet material, particularly paper, compris- 70
ing, in combination, a resilient roller over which
the web is passed, said roller having a curved
stationary axis as a reference line on which it is
adapted to rotate, means for causing the web to
travel over the surface of said roller in a direc- 78
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tion from the convex toward the concave part

‘thereof, and a pressure means which presses the

web against the roller,
4. A device for the longitudinal creping of

webs of sheet material, particularly paper, com-

prising, in combination, a curved roller in the
form of a plurality of discs mounted for rotation
on a common curved stationary axis as a ref-

erence line, means for causing the web to travel
in a direction from the convex toward the con-

cave part of the roller, and a pressure means
which presses the web against the roller.

5. A device for the longitudinal creping of webs
of sheet material, particularly paper, comprising,
in combination, a roller including a series of
juxtaposed independent discs mounted for rota-
tion on a common curved stationary axis as a
reference line, an envelope of resilient material
covering said discs and forming the roller sur-
face, and a pressure means which presses the web
against the roller, )

6. A device for the longitudinal creping of webs
of sheet material, particularly paper, comprising,
in combination, a roller including a series .of
juxtaposed independent discs mounted for ro-
tation on a common curved stationary axis as a
reference line, an envelope of resilient material
covering said discs and forming the roller sur-
face, said envelope being fixed to the discs at a
plurality of points to prevent tangential deforma-
tions of the roller surface, and a pressure means
which presses the web against the roller.

7. A device for the longitudinal creping of webs
of sheet material, particularly paper, comprising,

2,141,433

in combination, a roller Including a series of jux-
taposed independent discs mounted for rotation
on & common curved stationary axis as a refer-
ence line, an envelope of resilient material cov-
ering sald discs and forming said roller surface,
said envelope consisting of a series of rings fixed
to the discs at numerous points to prevent tan-
gential deformations of the roller surface, and
a pressure means which presses the web against
the roller.

8. A device for the longitudinal creping of webs
of sheet material, particularly paper, compris-
ing, in combination, a roller having a series of
juxtaposed independent discs mounted for ro-
tation on’'a common curved stationary axis as
a reference line, an envelope of resilient material

covering said discs and forming the roller sur-

face, said envelope consisting of a series of strips
held in the circumference of the discs to avoid
tangential deformation of the roller surface, and

20

a pressure means which presses the web against

the roller. .

9. A device for the longitudinal creping of
sheets of material, particularly paper, compris-
ing, in combination, a roller having a series of

25

juxtaposed independent discs mounted for rota- .

tion on a common curved stationary axis as a
reference line, an envelope of resilient material
covering said discs- and forming the roller sur-
face, said surface being provided with longitudinal

grooves, and a pressure means which presses the

web against the roller. .
RUDOLF HAAS.
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