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APPARATUS

FOR THE LONGITUDINAL

CREPING OF WEBS OF PAPER OR
OTHER SHEET MATERIAL

Rudolf Haas, Berlin-Zehlendorf, Germany: vested
in the Alien Property Custodian

Application filed December 31, 1940

This inventlon relates to apparatus for the
longitudinal creping of webs of paper or other
sheet material.

The continuous longitudinal creping of webs
of paper and other sheet material has hereto-
fore been carrled out by enclosing the web with-
in two surfaces and by applylng creping tools
moving forward on one or both sides of the web
along an oblique inwardly directed line, whereby
the web will be gradualy shoved together.

Practically, this procedure is accomplished 1n
the following manner. The web is carried
through a rotating cylinder which, for instance,
consists of a grate and a ribbon moving with said
cylinder, said ribbon being of a width correspond-
ing to the width of the web at its place of en-
trance into the ereping apparatus, while the ¢rep-
ing tools are working through the slots of the
grate to grip the web, inward and outward mo-
tion of said tools being controlled by fixed cams
provided in the interior of said cylinder.

This process, although it has been used with
some success in the manufacture of creped paper,
is connected with certain disadvantages, which
are avolded by my present invention,

However, when using this process, the creping
tools, which are working through the slots of the
grate by gripping the web on either side thereof
and shoving it together, can only be prevented
against damaging the surface of the ribbon mov-
ing with the web, if a moderate pressure is applied
to the ribbon. In consequence of this, the web
will tend to form only relatlvely coarse longl-
tudinal creases, unless {t is subjected to creping
in very molst condition. However, creping in
moist condition is not permissible, beeause the
web must be shifted relatively to the ribbon mov-
ing with the cylinder, such shifting belug con-
nected with the danger, that In case of an ex-
cessively molst web the surface and filbrous struc-
ture of the latter will be liable to be damaged.
With the known process, accordingly, there cah
be attained only a longitudinal creping which is
of considerably greater coarseness than the trans-
verse creping as a rule preceding the former.
This 1s not desirable for many purposes of appli-
cation.

In order to prevent damage to the ribbon mov-
ing with the cylinder, it had also been tried to
cover up the creping tools which exert a pres-
sure on the ribbon by the margins of the web at
the place of éntrance into the creping apparatus,
thus avoiding any direct contact between the
ribbon and the ¢reping tools. This, however, re-
sults In the disadvantage that a part of the width
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of the web does not participate in the process
of longitudinal creping, so that there will be
undesirable losses of paper or the like at the
marging of the web, These losses are especlally
of Importance in case of creping webs of bitu-
minous paper, because the margins of the web
which are soaked with the bitumen cannot be
subsequently supplied to the paper machine or
dressing plant.

Moreover, such covering up of the creping tools
by the margins of the web in case of transit
from one to another width will require a change
of the position of the place of entrance of the
ribbon which rotates with the cylinder, and in
addition proper readjusting of the position of the
ribbon. Such readjusting, however, Is connected
with a waste of time and labor. There will be
similar dificulties at the place of exit, a vary-
ing width and thickness of the web also neces-
sttating a varylng width of the creped web at
the place of exit.

By my present invention, now, I have devised
an improved apparatus for the longitudinal crep-
ing of webs of paper and the like. My new ap-
paratus Is distinguished not only by its simplicity
in a technical respect, but also avoids the afore-
mentioned disadvantages inherent to known ap-
paratus or processes of this kind.

My inventlon consists essentially therein, that
the web of paper or the like to be creped is pressed
apgainst the periphery of the grooved cylinder by
means of a fixed mantle tapering in the direc-
tion of motion of the web, and that the ereping
tools are arranged to move inwardly along or
underneath the longitudinal edges of said mantle.

Accordingly, my invention is not limited to
the replacing of the heretofore used ribbon mov-
ing with the cylinder by a fixed mantle. In ad-
dition to this, according to my Invention this
fixed mantle is of proper conformation tapering
in the direction of motion of the web, and fur-
thermore the creping tools are guided during
their inward motion along or underneath the
longitudinal edges of said mantle.

This tapering conformation of the fixed mantle
and the guiding of the creping tools along or
underneath the Jongitudinal edges of sald mantle,
which edges form a closed space for the margins
of the web to he creped, will permit to arrange
the creping tools in such a manner, that they will
come Into action onto the web in lateral direction
and that, in spite of this, there will be avolded
in the first place a direct or indirect contact be-
tween said tcols and the web, and in the second

‘place, any pressure exerted by sald tools against
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said mantle which keeps the web in depressed
condition. In consequence of thls, satd mantle
can be pressed with such a force against the
rotating cylinder that sufficlently fine longitu-
dinal creases willl be formed on the web, with-
out, however, requiring an excessive moistening of
the latter for increasing its ability of being
formed. In this way the aforementioned dlsad-
vantages connected with such moistening are suc-
cessTully avoided, -

The actlon of the creping tools onto the web
in direction from the margin of the latter has
the furither advantage of avoiding any losses of
paper, as the longitudinal creping s caused 1o
extend as far as to the edges of the web.

For the same reason by my inventlon also the
necessity of providing any kind of readjustment
at the place of entrance of the paper during
transit from one to another width of the web will
be dispensed with, More particularly, according
to my invention any width of the web—within
the maximum width defilned by the size of the
creping apparatus—will come at the proper time
into the range of action of the creping tools at the
point of intersection with the path of motion
of the latter.

An especial further advantage of the appara-
tus forming part of my bresent inventlion con-
sists therein that there is a considerably greater
liberty with regard to the selection of the mate-
rial for the mantle and the means for pressing
the same against the web, as compared with the
use of a rotating web.

In order to explain this advantage, attention
may be called to the course of the process of
creping, This process commences at the mar-
gins of the web where it is creased and simul-
taneously therewith upset at the place of the
creases. The length of the crease thus pro-
duced and therewith the size of the creping wili
be the smaller, the greater the pressure is at a
given rigidity of the paper, this pressure belng
exerted by the surface acting onto the rotating
cylinder, or In other words, the smaller the gap
available for the paper during being upset be-
tween the mantle and the cylinder. If now a
certaln number of creases has been formed, the
paper mass accumulated in these ereases will
then also be more and more upset In dlrection

of its helght, thus enlarging the original distance

between the mantle and the cylinder. Accord-
ingly, the creases now adjoining the Iormer
creases will be of greater size, because the space

avallable for these creases had been increased.
From this explanation it may be seen that a fine -

and uniform longitudinal creping can only be
attained, If the pressure, with which the mantle
is pressed against the rotating cylinder durlng
the course of the operation of creping, is exerted

in such & manner that immediately in the rear

of the contihuously increasing width and thick-
ness of the bead the distance between mantle and
cylinder is not essentially greater than if had
been at the margin of the web at the beginning
of the operation of creping.

This part of the operation of creping is repre-
sented diagrammatically In Fig. 1 of the draw-
ings. In Flig. 1 g designates a part of the cross-
section of a rotating cylinder forming part of a
creping apparatus, This cylinder Is provided
with grooves b which serve not only to move
the web ¢ with the cylinder, but also to move
the creping tools d. The mantle, which does not
participate 1n the rotation of the cylinder, is In-
dicated at e. 'The operation of creping beginning
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from the margin of the web is supposed to have
already proeeeded so far that a greater number
of crepe creases has been formed, which taken
together will result in a beaded or thickened
part f of the web. This beaded or thickened
part of the web will cause the mantle € to he
lifted somewhat from the cylinder a, which proc-
ess cannot be avoided without applying imper-
missibly large meehanieal forces. The place
where at a time the new crepe creases adjoining
the former creases are formed is at g. It 1s of
importance that at this place, as Fig. 1 shows,
the distance between the mantle e and the cylin-
der @ wili not become excessive and, accordingly,
care must be taken to maintain at every place of
the mantle e the proper distance between the
latter and the eylinder a. This 1s accomplished
according to my invention by giving the mantle ¢
8 proper conformation and especially by properly
constructing the device which presses the mantle
against the cylinder, this device being indicated
in Fig. 1 by arrows h, i and k. In case of a rotat-
ing ribbon this condition can be fulfilled In known
processes only by making the ribbon of yielding
material, for instance rubber, and by using only
a small pressure for the above stated reasons.
This small pressure 1s all the more hecessary in
view of the fact that In case of a rotating ribbon
the place of the bead will be steadily moving from
the outside towards the inside which will cause a
permanent change of the shape of the ribbon.

On the other hand, in case of using the fixed
mantle according to my invention, the two beads
which are produced at increasing width in direc~
tion from the right towards the left during the
operation of creping, wlll always remain at the
same place with respect to the mantle. Accord-
ingly, besides elastical materlials also hard me-
talilc materials and, therefore, materials with an
especlally smooth surface may be used, If care
is taken that the conformation of the mantle Is
in conformity with the bead produced under-~
neath the web when moving underneath the
mantle.

The latter condition can be fulfilled elther by
making the mantle from thin sheet metal, in
which case the mantle will adjust itself to the
form required by the paper during a short time
of operation of the creping apparatus, or also
by shaping the mantle from the start In such a
manner that the marginal surfaces are at a
greater distance from the cylinder than the in-
termediate surface, and that these marginal sur-
faces forming so-to-say a step are of Increasing
width {n the direction of motion of the web, until
they flnally merge into each other at the end of
the mantle.

Furthermore, the pressure with which the
meantle is pressed against the cylinder may be
different at every place In accordance with the
requirements of the process of creping at a time
be carried out. For instance, there may be used
a greater number of springs arranged Inde-
pendenfly from each other about distances h,
i and k, as Indicated in Fig. 1, which springs may
be tensioned at every place as desired. Prefer-
ably, the mantle {s pressed against the web with
8 greater pressure at the margins of the latter
than at the middie parts which have not yet been
subjected to the process of creping. By properly
adjusting this pressure it will be possible to re-
duce to a minimum the amount of power required
for the rotation of the cylinder for every desired
fineness of the crepe creases at a time to be pro-
duced on the web.
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It will thus be evident that, when using a fixed
and tapering mantle, the conditions warranting
a proper and sufficlently uniform longitudinai
creping may be fulfilled much more easlly than
when using a rotating ribbon. This advantage,
It is true, may be attalned at the expense of a
somewhat greater power for the operation of
the apparatus, as the motion of the web relatively
to the mantle In order to overcome the sliding
friction against the latter takes place as a whole
along a greater path than with a rotating ribbon,
in which latter case this motion corresponds only
to the length of the creping. The requirement
of greater power, however, can be eficlentiy com-
pensated by selecting a proper material for the
mantle, especially one that results in greater
smoothness of Its surface and therewith in re-
duced friction between the mantle and the web,

The use of a fixed tapering mantle for press-
ing the web to be creped against the rotating
cylinder is further connected with the consider-
able advantage of improving the construction by
making the creping tools representing the lateral
closure of the space avallable for the web of a
very small helght with a view of avolding any
tilting forces acting onto sald tools. In ‘this
manner it 1s no more necessary to pass the crep-
ing tools from the Inside through the grate of
the cylinder. Accordingly, the creping tools can
be made of a shape independent from the helght
of the bars of sald grate, this height being qulte
considerable in view of the bending forces act-
ing thereon, especially In case of a web of great
width. In view of this it will furthermore be
possible to more easlly attend to the creping tools
which slidingly reciprocate on the outside of the
cylinder.

In the further figures of the drawings I have
diagrammatically represented an example of an
apparatus constructed according to the principles
of my present invention and, In addition, some
detalls of the construction.

Fg. 1 {s an explanatory diagrammatic section
of the aforementioned procedure, Fig. 2 a longi-
tudinal section through the apparatus, Fig. 3 a
partial transverse section thereof, Pig. 4 shows
the tapering surface of the mantle developed
out in & plane and the path of motion of the
creping tools, Fig. 5 Is & transverse section
through an example of a construction of the
creping tools and of the gulde means therefor,
as well as of the part of the rotating cylinder
abpertaining thereto, Fig. 6 a longitudinal section
through the construction according to Fig. 5, Fig.
7 a plan-view of an example of a construction
of & plurality of successive creping tcols with
parts of the gulde means and the cylinder apper-
talning thereto, Fig. 8 a plan-view of the place
of exit of the web subsequent to the operation
of creping, Fig. 2 a longitudinal section through
a special construction of the apparatus at the
place of entrance of the web, Fig. 10 a plan-view
on Fig. 9 taken In direction of the web entering
the apparatus and Fig. 11 a longltudinal section
through a special construction of the apparatus
at the place of entrance of the web,

In all figures of the drawing, including Fig. 1
which had been explained in the foregolng, llke
reference characters Indicate llke parts of the
apparatus.

In Fig. 2, ¢ represents the rotating cylinder
which 1s shown partly in a side-view and partly
in a longitudinal section, sald cylinder being pro-
vided with grooves b on its periphery. ‘The crep-
ing tools d, which are describhed more fully fur-
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ther below, are mounted to reciprocate within
sald grooves in lateral directlon and participate
in the rotation of the cylinder due to the en-
gagement of sald tools with sald grooves. The
mantle e is Axed and does not participate in the
rotation of the cylinder, so that the web enter-
ing and leaving the apparatus at ! and m, re-
spectively, will be drawn through the apparatus
between the cylinder ¢ and the mantle e. In the
present case Tubber pads n are distributed over
the periphery of the mantle and adjusting
screws o serve for resillently pressing sald rub-
ber pads against the several places of the mantle
at a proper pressure necessary for every place of
the latter. However, the pressure with which
the mantie e 1s pressed agailnst the cylinder may
be produced also by any other means, for in-
stance by imparting a tension in tangential di-
rection to the mantle or by hydraulic means or
by a welght or the like,

In Fig. 3 the cylinder a provided with grooves
b over lts periphery, Is agaln shown partly in
gsection and partly In view. The lateral walls »
of the cylinder are mounted on the shaft ¢
which is rotated in the direction indicated by
arrow. Pixed guldes r extend from elther side
over the cylinder a, sald guides serving to proper-
ly guide the rotating creping tools d in lateral
directlon, in such a manner that the web will
be shoved together. The guldes r are prefer-
ably fixed to both bearing shields s of the ap-
paratus. In Fig, 3 the filxed tapering mantle e
as well as the gulde means I, m for the web are
supposed to be taken away for the sake of clear-
ness.

In Fig. 4 the surface of the mantle e is shown
a8 being developed out In a plane. This surface
in the most simple case is of the form of a
trapezium bounded by straight lines. The sur-
face of the mantle, however, may also be bound-
ed by curved instead of stralght lines. Sald sur-
face, moreover, 1s positioned within the space he-
tween the two guldes r. The creping tools d
which are indicated diagrammatically in this fig-
ure, move alongside the longitudinal edges of the
surface of the mantle ¢ as far ag to & point at
which they are in closest proximity to each other,
whereupon sald tools again return into their out-
ermost Initlal position. During the process of
creping said tools form & lateral closure of the
space avaflable for the motion of the web. The
latter may be of any desired width, while the
longitudinal creping will begin at the place where
the two edges of the web intersect the path of
motion of the creping tools, The web leaves the
apparatus at the point at which the mantle &
ceases to be in contact with the rotating cylinder.

Figs. 5 and 6 which are co-ordinated sections
In transverse and longltudinal direction, respec-
tively, show a simple form of construction of
the creping tools d. According to these flgures
the creping tools consist of a toothed plate di
with a plvot d2 attached thereto and & roller ds
carried by sald pivot. The roller dz moves bhe-
tween the rails r1 and r» which form part of the
guides 7. Sald two ralls r and rz are mounted
parallelly to and at a distance from each other,
this distance being equal to the diameters of said
roller dz. The teeth of sald plate d: do not need
to exactiy correspond to the proflle of the grooves
b on the periphery of the cylinder a, it being
suficlent if sald teeth engage with said grooves
only ag far as to a certain depth of the latter.

As may be seen from Fig. 4, the web ¢ to be
creped will be subjected to the operatlon of crep-



4 872,074

ing only along the converging part but not along
the diverging part of said guides r nor at the two
reversing points., The creping tools, accordingly,
may be constructed in such a manner that they
will closely adjoin each other to form a continu-
ous oblique line along which an uninterrupted
shoving action may be exerted onto the web to be
creped. This is represented In Fig. 7 in which a
designates the grooved rotating cylinder, r the
gulde with its two rails r1 and r2, e the fixed
tapering mantle and di, dz and d: the several
parts of the creping tools.

As gtated above, the web to be creped may be
of any desired width, when entering the appara-
tus, sce Fig. 4.

At the place of exit the conditions are different
and care should be taken that the width of the

web at this place must correspond to the width-

of the web in upset condition, that is to the width
which the web assumes in accordance with the
fineness of the creping, the width of the web at
the place of entrance and the thickness of the web.
Fig. 8 shows how these conditions may be met
with by my invention in a very simple manner,
The converging and again diverging creping tools
are shown at d, the fixed tapering mantle at ¢ and
the web at its point of exit at ¢. The place at
which the creping tools are nearest to each other
is at A—B. For the reasons stated in connection
with the description given for Fig. 7, the creped
web is preferably discharged from the apparatus
at some earller time, that is about at the lne
C—D. If the end of the mantle € is constructed
in the form of a movable fongue which may be

more or less lifted, the line C—D may be dis- g;

placed as desired to a narrower or wider place, so
that the web may be discharged from the creping
apparatus just at that polnt where it is in suffl-
ciently creped condition but not yet under exces-
slve pressure.

Experience has shown that the web underneath
the fixed mantle, even If the web had previously
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been creped in transverse direction and contains

a certain amount of moisture, may enter the ap-
paratus without any difficulty and will be properly
carried with the rotating cylinder. However, for
the sake of safety it is preferable tc slightly press
the entering web against the grooved cylinder, as
had been indicated In Pig. 2 by the fact that the
guide roller I for the web is in contact with the
surface of the cylinder a. A form of construc-
tion which is still more perfect, as far as positive
motion is concerned, is shown in Flgs. 9 and 10.
As shown in these Figures, alternately shorter
and longer ribbons 41 and i3 are wound around
the gulde roller { for the web, the longer ribbons
serving to firmly press the entering web for some
distance against the rotating cylinder a, this dis-
tance extending from the roller I as far as to the
narrower rollers ¢. ‘These latter rollers u are
positioned within the recessed portions of the
fixed maritle e, the tongues v between these re-
cessed portlons being, for instance, fixed to a com-
mon rod ® mounted in transverse direction. This
arrangement permits to press the web by means of
the ribbon Z2 and the roller u against the cylinder
a, until the web has arrived underneath the
tongues v.

The web ¢ entering the apparatus may further-
more be pressed into the grooves of the cylinder a
by means of a toothed roller ¥, as shown in Fig. 11.
In this way there may be effected & so-called
double creping consisting of combined transverse
and longitudinal corrugations producing a web
which is extensible in both directions. In order
to facilltate the pressing of the web into the
grooves of the cylinder a without exerting an ex-
cesslve pull, 1t is only necessary to introduce the
web into the apparatus by means of a suitable de-
vice, for instance the guilde roller 2, at such a
velocity that an excessive length of the web neces-
sary for the transverse creping will always be
available between this roller and the cylinder.
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