Sept. 16, 1952 W. W. ROWE 2,610,935
CREPED PAPER PRODUCT AND PROCESS

Filed Feb. 24, 1949 2 SHEETS—SHEET 1

L Al
A
7 e

Ll AT

41'5; ‘
s
L
A5

dk

IR
o

Se ;2 _ o 4 Y

D

NONY,
42§§§:ﬁkm

2NN

J$pmiIe

Z ‘95

Fre. s

INVENTOR.
Wire1.an Wariace fowe,

Pl v (ou

ATTORNEYS.




Sept. 16, 1952 W. W. ROWE 2,610,935

CREPED PAPER PRODUCT AND PROCESS

Filed Feb. 24, 1949 2 SHEETS--SHEET 2
14b
14a
17 £0
16 18
= T £9—
/5 | -@J
—— w3
= =] :
yo/4 F
1 102 0.
E £ ]E 7
g
26
Wa?é'
Q 5 e
o)
Fre.z

INVENTOR.
Wieeiam Waecace /fows

BY%YW

ATTORNEYS.




Patented Sept. 16, 1952

2,610,935

UNITED ST‘ATES PATENT OfF‘FICTE

>’ CREPED PAPER PRODUCT AND PROCESS:

William Wallace Rowe, Cincinnati, Ohio, assignor
to.Cincinnati Industries, Inc., Lockland, Ohio;
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18‘Claiimsf (Cl. 154--33.05)

The prineipal: cbjects: of my invention are-the
provision - of- improved ereped paper materials
and methods of making. them. :

In. this connection:an:ebject of the: invention
is the-provision of a mede-of operation whereby
the absorptivity of paper.materials may be greatly
and usefully increased. This:inerease appears to
be:due ta an opening up of the-interior structure
of the. paper webs. referred: to hereinafter for
convenience. as “interfacial disruption.”

Another object of the:invention- is the:pro-
visien .of creped paper-products having the novel
characteristic of exhibiting: creping crinkles: on
one- side- only, sueh.products: being: hereinafter
referred to for convenience as “twe-sided-creped
products.”

These:and other objects of my invention, which
will be-setforth hereinafter or will be apparent
to one skilled.in the-art upon reading these speci-
fications; I.accomplish in those products and pro-
cedures: of which I shall now set forth exemplary
embodiments.. Reference is:made. to the-accom=
panying-drawings in.which: )

Figure-1 is-& photographic reproduction of a
creped paper produet in accordance with my in-
vention, showing the side thereof which:was lo-
cated away: fronr. the creping eylinder.

Figure 2-is-a similar -reproduction of:a crepe
paper product showing the-side: thereof which
lay. against the creping-cylinders during the crep-
ing-operation..

Figure 3-is & diagrammatic. representation on
an exaggerated scale of one type of creping action
which normally -occurs:when webs:are creped by
means of ‘a positive-adhesive..

Figure 4.is-a similar diagrammatic representa-
tion of another type of ereping action which nor-

mally cectirs: when webs are creped-by:- means of-

o positive adhesive. :

wigure 5.is.a-similar diagrammatic representa-
tion of an action believed to occur in the practice
of-the present: invention.

Figure: 6 is- a diagrammatic plan. view: of a
dotble creping apparatus: with: which my inven-
tion"may: be carried on. .

Figure 7 is a diagrammatic elevational view of
a: creping  cylinder-and means for: coating and
treating. the web to be-creped.. :

Pigure. 8 is-a- diagrammatic elevational repre-

sentation of a creping cylinder with means for-

coating and combining webs.

My. invention relates to- creping. processes. in
which a.weh of paper is caused to adhere to the
creping surface by means of a positive -adhesive
substance.

Preferably, the substance is thermo--.
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plastic in.character and hence subject to.contrel
at the.creping: point. through.temperature. Crep-
ing by means of positive. adhesives is.taughf in
my reissue patent No. Re..17,633.. The teachings
of the present invention.are particularly: valuable
in the. manufacture. of paper. webs which. are
stretchable in. all directions:. Such.webs.may be
those made by the.general process. and.on. the
apparatus of - tHe Xemp Patents: 2,071,347,
2,008,182 and 2,008,181, or may be.those-made by
the. procedure and. apparatus of the copending
application. of Paul W. Dorst,. Serial No. 686,899,
filed July 29, 1946, now. Patent No. 2,494,334,
issued January 10, 1950.. For the. purpese. of
setting forth an exemplary. embodiment, I.shall
describe my invention.in connection  with the
procedure and apparatus. of theKemp patents.

In this procedure and.apparatus,. the. paper
web is caused to-adhere to-the surface of.a.-first
creping cylinder from.which it. is removed. and
contracted by the action of a knife.or dector
disposed substantially helically on the surface of
said- eylinder-and at a.substantial angle to.the
longitudinal axis of the. uncreped web. As it
leaves the knife, the paper is reversed. i. e. furned
upside down, and is carried away.from the crep-
ing eylinder generally.in the direction -of the axis
of that eylinder, to a second creping cylinder
oriented usually at-right-angles to the first. It
is caused to adhere to the second creping cylinder,
usually- by the same coating: of adhesive,.and.-is
removed from its surface and.further: gathered
by. another -substantially. helical knife, disposed
in such a-way as toproduce creping crinkles
oppositely. disposed to the first-creping crinkles.
Both sets of creping cringles are .disposed aslant
to the longitudinal-axis of the gathered -web, and
gince the sets of creping crinkles cross.each other,
the web is so gathered as.to-be universally stretch-
able. :

"The use of a positive creping adhesive generally
results in.the formation. of‘ very- fine oreping
crinkles even.in. heavy: webs. by reason.of: the
comparatively great force required.to remove the
paper-from the creping eylinder and the uniform-
ity- of its adhesion thereto, as compared with
water creped.products which are:characterized
by relatively. very. coarse crinkles.and frequent
“skips” where.the paper appears to-have broken
away from the-cylinder for: substantial distances
in.advaneing of.the knife..

In creping. with positive. adhesive substances
existing .as.coatings. of substantial thickness on
the surface of a web, it-has been noted that the
coating substance must be sufficiently. viscous and
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have sufficient body to transmit the creping force
toc the web. Otherwise the web may simply slide
off over the knife without creping. With thinner
coatings of adhesive, the requirements for vis-
cosity and body become less. In creping, the knife
erowds the web back upon itself and forms creping
crinkles which are in the nature of minute folds
in the paper web as such.

This action, and hitherto the only action ob-
tained by the art in the creping opserations em-
ploying positive adhesive substances, is believed
to be that illustrateq diagrammatically in Figures
3 and 4, where | represents a creping surface, such
as the surface of a creping cylinder, to which &
web of paper 2 is caused to adhere by means of
a layer 3 of positive adhesive substance. The
thickness of this layer has been exaggerated for
clarity. The paper web is removed from the
creping surface | by a-doctor or knife 4, the
leading edge of which forms with the surface of
the cylinder a creping V of desired angularity.

The knife 4, being stationary in space while
the cylinder | in Figure 3 turns in a counter-
clockwise direction, serves as an abutment in the
path of both the layer of adhesive and the paper
web, exerting force on them in a direction oppo-
site the travel of the web as produced by the
cylinder. In a water-creping operation, where
the web clings to the surface of the cylinder be-
cause of atmospheric pressure and due to the
water seal, it is believed that the web breaks away
from the surface of the cylinder in areas ahead
of the knife, thus starting folds which are com-
pleted by the movement of the paper against the
knife. Where the paper is bound to the surface
of the cylinder by a thermoplastic, positive ad-
hesive, a scmewhat similar action may oecur, de-
pending upon the condition and thickness of the
adhesive which may come away from the surface
of the cylinder as at § in Figure 4, or from the
paper, or may part within itself in any case start-
ing a fold 6 in the paper ahead of the knife, which
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fold collapses against the knife to form a crinkle. -
If the adhesive ‘is plastic in nature while ad-

herent to the paper and cylinder, the knife 4, as
illustrated in Figure 3, produces a displacement
of the adhesive in the nature of a thickening
thereof as indicated at Se¢. This in {urn permits
the paper layer to move upwardly as at 8a slightly

ahead of the knife, thus starting a fold which is -

completed as the paper -moves against the knife.
The adhesive, somewhat thickened in the valleys
of the crinkles as viewed from the adhesive coat-
ed side of the web, leaves the surface of the cylin-

der with the web excepting for a thin resident :

film. The paper web 2, however, is bodily folded
into creping crinkles diagrammatically indicated
at' 7. In all of these instances, crinkles of sub-
stantially the same depth and appearance are
visible on both sides of the web if the adhesive is
removed, as by éxtraction with a solvent.

The teachings of this application are essential-
ly directed to a different type of action obtained
as hereinafter more fully taught in detail. I

have discovered that it is possible to contract a ©

web with the same apparatus, specifically or
generally, but with an entirely new type of con-
tracting action which is diagrammatically illus-
trated in Figure 5. The creping cylinder is again
indicated at | and the knife or doctor at 4. For
clarity the paper web 8 has been illustrated as &
thick web, bound to the surface of the cylinder
by a very thin layer 9 of positive adhesive sub-
stance. In the diagrammatic illustration, this
layer is of such character that it does not become

[

4
distorted as at S in Figure 3 so as to acquire sur-
face rugosities sufficiently large to be followed by
the paper web, i. e. to permit the paper web
bodily to buckle just ahead of the knife to form
an incipient fold. On the other hand, the ad-
hesive has sufficient strength and cohesion that
it will neither separate from the paper or the
cylinder, nor split within itself as in Figure 4.
The adhesive 9 binds the paper web 8 to the
surface of the cylinder ! so strongly that the
strength of the bond is inherently greater than
the resistance of the paper to internal disruption.

Under these circumstances, as the paper web
8 is moved against the knife 4, several actions ap-
pear to occur. First, the adhesive layer 9 (ez-
cepting for a thin film normally resident on the
cylinder) is substantially smoothly, uniformly
and continuously removed from the cylinder by
the knife, and greatly retards, and may entirely
prevent the formation of erinkles on the under
side of the paper. Second, the upper surface of
the paper tends to form into creping crinkles.
These actions are mutually inconsistent, as will
be evident. Hence a third action occurs to make
the other two possible. This is an actual disrup-
tion of the interior structure of the paper. The
surface of the web which lies away from the
cylinder is displaced upwardly as at 10 in the
formation of an incipient fold or ereping crinkle.
But since the lower surface of the web is bhound
to the surface of the cylinder [ so strongly that
it cannot move away from the ereping surface
until actually scraped therefrom by the knife 4,
the formation of the displacement of the upper
surface of the paper, indicated at 19, implies and
produces an actual thickening of the paper web,
and hence an internal or interfacial disruption
thereof. Both sides of the web are of course con-
fracted. The contraction of the upper portion
resides in creping crinkles of normal form and
appearance. The under surface of the paper web
is scraped from the surface of the cylinder | with
a crowding together of its fibers, but with a com-
plete or substantial absence of creping crinkles.
The result is a web creped or crinkled as to its
upper surface layers, but smooth, substantially
smooth, or exhibiting creping crinkles to a very
much less extent on its under surface, accom-
panied by an interfacial disruption or rearrange-

‘ment of the fibers making up the web in order to

permit this differential activity to go on. The in-
ternal or interfacial disruption of the paper web
can easily be seen in section under the microscope
at 50x or greater, for ordinary kraft wrapping
papers, and is further evidenced by the marked
increase in absorptivity of the product, as here-
inafter set forth.

By carrying on the type of creping operation
illustrated in Figure 5 with very thick and heavy
papers, the internal disruption of the web be-
comes clearly apparent to the naked eye at cut
edges thereof. The upper surface of the web
is formed into relatively heavy and coarse cren-
ing crinkles, while the under side of the web
is smooth or substantially so. The interfacial
disruption in such thick and heavy webs is some-
times so great that the treated web may readily
be separated into two layers, one a thin layer of
smooth character which was the side of the web
lying next the creping cylinder, and the other
2 heavier layer having the creping crinkles on
its upper surface and presenting the appearance
at its lower or disrupted surface of a very sub-
stantial opening up of the fibrous structure.
With thinner webs, such as those ordinarily em-
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ployed: in- the manufacture of creped: preducts,
the same sort of condition prevails, although
with such thinner webs- the interfacial disrup-
tion is not apparent-to the eye, and such prod-
uets present-the novel appearance of being creped
normally upon one side and uncreped upon the
other. o

The new-products-have -a number-of novel and
valuable characteristics,” For- example it has
hitherfo been known that ordinary creping will
increase the absorptivity of a paper to a slight
degree, since the bare act of folding the paper
into creping crinkles opens it up slightly and dis-
turbs to some extent the relationship of any siz-
ing in the paper to the fibers which make up the
web. My new products, however, exhibit an as-
tonishing increase in absorptivity, which is-due
to the interfacial disruption I have described:

By way of example, a hard sized, sixty~pound
kraft paper, creped by means of asphalt as the
positive creping-adhesive after the manner illus-
trated diagrammatically in Figure 3, and being a
“one-sided” product in that the creping-crinkles

are substantially the same on both sides of the.

web, has by reason of its lack of interfacial dis-
ruption, a relatively low absorptivity. When
such g paper, after extraction of the asphalt, is
treated with:a dispersion of a synthetic rubber
such as neoprene containing 36% solids; it will

absorb only about 209 of the rubber sclids, based’

on' the weight of the web. The same paper
creped. as' diagrammatically illustrated in Fig-
ure 5, so as to be “two-sided” in that it has
creping -crinkles upon one face and an alisence
or substantially absence of them on the other,
when ftreated with the same rubbery dispersion
will absorb about 35% of the rubber solids based
on its weight. This surprising increase in ab-
sorptivity holds good for all other substances
capable of being absorbed into s fibrous web,
such as solutions of saturants, normally liquid
saturating media, and thermoplastic substances
which can be brought to saturating censistencies
under. heat. Valuable products may he made

from my treated papers which were hitherto not 4

possible in the art. The resilience and tear
strengths of papers may thus be very greatly
increased by saturating them with latez and dis-
persions of rubbers, both natural and: artificial,

and rubbery and resinous substances derived from- !

solutions.

In my U S. Patent No. 2,343,920 I have taught
the manufacture of molded products from lam-
inated mold charges of universally stretchable
papers saturated with or otherwise associated
with incompletely polymerized synthetic resins,
or thermoplastic synthetic resins, such -mold
charges having- the property of flowing in a
closed moeld under- heat and pressure without
losing their laminated character.
ing the paper webs in accordance with the teach-
ings of this:invention, their absorptivity may-be
very -greatly increased, so that larger quantities
of resinous  substances may be associated. with

them by saturation. It will be evident also that

since the process of this invention very greatly
increases the absorptivity of hard sized, dense and
strong papers; these papers which are ordinarily
much less expensive, may be substituted for the
more expensive, special, “open,” unsized webs
hitherto employed in resin molding operations,
and in rubber. saturating operations..

Vet again, the practice of my invention enables
me to produce creped paper products which are

By contract--
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highly contracted and have high degrses of 75,

stretchability, especially universally- stretchable
webs as hereinafter set forth; which are crinkled
on-one side only and hence-are especially valuable
in the production of -embossed products like arti-
ficial leathers, in uses where coating substances
must be-uniformly and:econemically applied to
one side-of the creped paper webs, and in uses
where -contracted -paper webs must be uniformly
cemented against other surfaces, with a mini-
mum of adhesive coating.

In Figure 1; I have shown a photographic rep-
resentation at 12 -of a universally stretchable
creped paper-product made in accordance with
my invention, the view being of that side of the
product which lay away from the creping drums
during the creping operation.

Figure 2 shows at 13 the .opposite face -of the
same product; It will' thus be seen that this
product- is- characterized by -creping crinkles-on
one surface,; and on the:other by a complete vis-
ual absence of ‘creping crinkles.

I'shall now describe-a preferred mode-of man-
ufacture of ‘my tovel creped paper products.

Referring to Figure 6; I have shown diagram-
matically 5 double creping machine of the-Eemp
type: " A web of paper-i4, which is coated on
its under-surface with adhesive, is. pressed by
means-of“a pressure-roll 1§ against the surface
of @ first-creping drum - 18, provided with a di-
agonal knife 17. Through the-operation of this
apparatus, the-paper- is-contracted both width-
wise and lengthwise by the formation therein of
diagonal creping crinkles or gatherings. The
paper so treated, as at: 14a is-conducted to a sec-
ond’ creping -cylinder - 18-and" pressed against its
surface by -a pressure roll 9. A diagonal knife
or doctor 26 -removes: the paper from this cylin-
der, imparting to it diagonal creping crinkles
extending oppositely to those imparted by the
first- ¥nife: The doubly contracted and univer-
sally stretchable web-is indicated in Figure § ab
18b:

Tn accordance with this invention the creping
adhesive employed may be-applied to the web {4
or to the-creping surface in any suitable way as
by spraying, doctoring or the like. I-prefer to em-
ploy-an applicator roll 2| turning in the pan 22 of
tHe adhesive substance. I-may employ a doector
or metering device to gauge the film of ‘dispersions
picked up by the roll 21. A smoothing element
25, such asa small diameter roll turning opposite-
ly to the travel of the paper web may be employed
if-desired.

In the light of the discussion above of the ac-
tion illustrated in Figure 5, it will be evident that
various factors-have a bearing upon the obtaining
of the effects inherent in my novel products. The
resistance of the web to interfacial disruption is
one of these, inasmuch as it-is easier to obtain a
two-sided” product- with' a web - which is more
readily disruptable, and in general with thicker
webs as compared with thinner webs. As to the
case with which the fibrous structure of a web
may be disturbed, various factors are also in-
volved. THe nature of the fibers in the sheet is
one.. The. degree of “openness” of the sheet, ifs
density, whether. or not it has been calendered,
are others. The amount of internal sizing may
be important, and borderline conditions can be
found which wil] produce & two-sided effect with
a slack sized paper but will produce a one-sided
creping effect-with.a hard sized paper, otherwise
the same. However the teachings of this inven-
tion are applicable to paper webs in general; and
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two-sided creping may be practiced with most
types of paper wehs.

Irrespective, however, of the initial character of
the paper chosen, the operator has substantial
control over its resistance to disruption, since it
is readily possible for him fo soften the paper
temporarily as by wetting. The amount of water
introduced into the paper and resident in it at the
creping point oridinarily controls, though in some
instances the softening effect will be progressive,
so that wetting the paper for a greater or less
time prior to creping will affect the strength of
the paper. The use of wetting agents in the wa-
ter will frequently assist in the softening of
papers. .

As has been indicated, the nature and disposi-
tion of the creping adhesive is of importance.
The adhesive must be employed in g layer such
that the creping knife or doctor cannot displace
it as illustrated in Figure 3 to the extent of per-
mitting the paper web to form, bodily, an incip-
ient fold or creping crinkle ahead of the knife.

Putting this another way, the adhesive must
not tend to be displaced ahead of the knife in
such fashion that its upper surface will form info
corrugations or ridges large enough to be followed
bodily by the paper. With usual adhesives this
implies either a thin layer, or a discontinuous
layer, or both. 'The conditions of creping can he
widely varied, as will presently be seen, and ex-
treme thinness and discontinuity are not neces-
sary limitations. Nevertheless, it will not be
found possible to accomplish “one-sided” creping
with so heavy a layer of plastic adhesive that the
action of the creping knife on the adhesive alone
would be to form crinkles or corrugations in its
upper surface suitable for imparting similar con-
figurations to the paper web.

Again, the adhesive must not be such as will
permit the under surface of the web to become
free of the surface of the cylinder sufficiently
ahead of the knife to permit the knife to form
erinkles or folds in the under side of the web as
the web is contracted. Thus an adhesive in a
hard or brittle condition such that it tends to split
away from the cylinder or split within its body
well in advance of the knife is not suitable. It
goes without saying that an adhesive which has so
little cohesion and adhesion that the creping doe-
tor or knife can scrape the paper from the surface
of the cylinder without contracting it at all, can-
not be used.

The adhesive in the thickness and condition
employed must be so strong and cohesive under
the circumstances of creping as to bind the paper
to the creping surface with a force greater than
the resistance of the paper web to internal disrup-
tion. The web must be equally contracted as to
both of its faces, and while the upper surface of
the paper will form info creping crinkles accom-
panied by internal disruption of the web, the
inner or lower surface of the paper must remain
firmly bound to the surface of the cylinder with-
cut moving away from that surface, to the very
point where it is contacted and gathered by the
creping knife by crowding its fibers together, and
without the production of the rugosities ordinari-
1y recognized as creping crinkles.

Thus the nature and disposition of the adhesive
should be such that the paper is prevented from
bodily separating from the -cylinder either
through release of the adhesive bond or through
displacement of the adhesive ahead of the knife,
and beyond this the requirement foy the adhesive
is that its bond and cohesiveness should be great-
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er than the resistance of the particular paper web
to internal disruption.

The cohesion and consistency of most adhesives
can be controlled in various ways as by solvents or
by the use of heat or temperature control if the
adhesives are thermoplastic. I have indicated
above that the resistance of the paper web to
internal disruption can also be widely controlled.
Thus the invention may be practiced with a great
variety of adhesives.

The choice of adhesives is wide, for most strong
adhesives in thin layers will have or can be made
to have a sufficient internal strength and such
adhesives include in general bitumens, resins,
natural and artificial, glues and rubhery sub-
stances, and mixtures of them. Since the ad-
hesives are employed in thin layers, it is de-
sirable that the same adhesive be used for affix-
ing the web to the second creping cylinder as
was used in affixing it to the first, and without
the addition of a further adhesive increment.
Thus the adhesive is preferably one which can be
reactivated at the second creping cylinder, and
since this is most readily done by controlling the
temperature of the second cylinder, my prefer-
ence is for a thermoplastic adhesive. Rubber as

.such is not classed by me as a thermoplastic or

thermosensitive adhesive. It is principally, if
not entirely, pressure sensitive only to itself for
creping purposes when dry, and this is
true whether the rubber be derived from latex or
other dispersion, or from a solution. Conse-
quently, while pure rubber may be employed to
adhere a web to a first creping cylinder, it will
not adequately cause it to adhere to a second
creping cylinder unless additionzal dissolved or
dispersed rubber be employed.

Many adhesives in which rubber is combined
with resinous or bituminous substances are,
however, suitable for my purpose.

In general, the coatings of adhesive employed
by me are thin, and this may present a problem
of application. Because a small quanity of
the adhesive is employed, it must be kept as a
superficial coating on the web, since to the ex-
tent that it is drawn into the web by capillarity
it will be ineffective in affixing the web to the
creping cylinder and will strengthen the web
against interfacial disruption. It is quite pos-
sible to bring a thermoplastic adhesive hy heat
or by dispersion to a consistency at which it may
be sprayed in a thin enough layer on the surfaca
of a web of paper, and discontinuities in a coat-
ing thus produced are not disadvantageous pro-
viding they are fine and uniform. However,
spraying equipment is costly and liable to spo-
radic variations in use. If the viscosity for ap-
plication is attained thrcugh the use of organic
solvents, there is an added factor of expense, and
of equipment if solvent recovery is attempted.
An attempt to cut back an adhesive with solvent
to a low enough viscosity to permit roller coating
in a thin layer as required by my invention may
result in the solution attaining a saturating vis-
cosity which will leave the adhesive within the
web rather than on its surface.

In the practice of my invention, the easiest;
way to obtain a coating of suitable adhesive of
sufficient thinness and evenness of distribution
is to employ water dispersions or srtificial la-
tices of the desired adhesives. There are a large
number of such dispersions which may be em-
ployed. In general, they ccmprise dispersions
of any of the natural or synthetic resins which
either are continuously thermoplastic, or if
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thermosettmg are thermoplastic. in the particu-
lar stage of polymerlzatmn in. which: they are
used or dispersions of bituminous. materials, ot
dlspersmns of resins with natural or artificial
rubbers, or mixtures of any of these substances.
Excellent results, By way of a. non-llmltatlve ex-~
ample, are obtalned by -me When using a dxspel-
sion of a- polymerlzed wood. rasin..

Such substances or mlxtures of substances may
be dispersed in water in Ways known. in the-art.
I have found. that sueh: dlspersmns have & num-
ber -of important advantages: in creping.. ‘The
quantity of solids in. the dlspersmn as. compared.
with the quantity of. the water Vehmle can- be.
very carefully controlled, as- by suane dllutlon,
s0 that the film of: solids apphed . the webr-can
be controlled with great uniformity-and. 2eCULacy.
The dispersions ‘are: of relatively. low. viseosity;:in.
relation to the quantity of solids they centzin,.
so that they are very easily handled in. coar,’cmvDr
apparatus such as-has:been. deseribed-abeve.,

Although the dispersions-are.non-tacky: in: the.
dispersed. form, when they are applied- to- the
webs of paper, the agueous-vehicle is-rapidly-ab-
sorbed by the webs, breaking the emulsion: and:
depositing the: adhesive solids- on. the- suxface:of:
the web. The. nature of the- dispersions:is: such:

that the partieles: of adhesive they contain tend: -

to- filter- out upon the surface of z web: as: the
aqueous vehicle is absorbed therein, so as to-form-
an almost entirely superficial film-or: coating of
the  solids on the web. Onee: the: emulsion- is
broken, it does not tend-to-reform; and the pres~
ence of water in the:web does not- prevent: the
activation of the adhesive-solids:by temperature-
control.. The agueous-vehicle af: the-dispersions:
is useful in wetting and hence softening the-web-
and in interfacially weakening. the-web; particu-
larly on that: side to. which- the: adtesive-is; ap~
plied. If the quantity of water in. the- agqueous
vehicle is not sufficient to strike thraugh:the web-
and moistenn all parts of: it, additional: wetting
canr Pe accomplished easily from:the: opposite-
side  of; the web to lcumfr about as thomuvh soft--
enihg.

The use- of dispersions ena,bles me ter form:
exceedingly thin coatings:of: adliesiversubstancss
of great strength, whiclky. coatings! ave whoelly:
superficial. It can be: demonstratedy with: dis-
persions that when all’ otirer: condifidns: remain.
the same the différences between:one-sided; and:-
two-sided creping cam bemerely a-matiber of: tire:
quantity of solids applied: per unit: of area of: the:
web, " Thus if one-sided creping iss accomplished:
with a dispersion containing « high quantity of
solids. and hence forming: a: comparatively - tifel
layer of adhesive: on: the' surface of: the: web;.
two-sided creping may be obtzined under iden-
tical conditions by simply- sufficiently” diluting
the same dispersion’ gs gpplied: The: specific’
thinness of the coating which will:produece: two-
sided’ ereping or a-substantial interfacial distup=-
tion of the web will vary to- assubstantial’extent:
with the  thickness of the' webi- the degree: of
softening thereof’ as by water, and’the  natural
resistance of the web to internal disruption:

Because of the interplay of the factors de-
scribed above, it is not- possible to-give specific
directions for. all’ papers  and for ail adhiesives:
By way of a single, non-limitative example; T
consistently obtain two-=sided- creping with or=
dinary 30-pound kraft wrapping paper,. using a
dispersion of polymerized wood  rosin, and ap-
plying it in such fashion as to produce-a.coating

oi ’about one and one-half pounds of solids per -

10

15

20

25

30

35

40

45

50

55

60

65

75

2,610,935

10
thousand. square feet of the web surface. Since
the desired thickness of coating will.vary with
the nature of the adhesive, the nature of the
web being treated, and the. degree of softemng
to which. it has. been subjected, specific ranges
of thickness of the adhesive are not controlhng
I have Secured. one-sided creping with Iayers
of adhesive ranging. from apprommately one-
tenth to three or more. pounds. per thousand
square. feet. of ‘the web surface, the .general op-
erating. range. prefem'ed by me lying between
approximately one-half’ and two pounds per
thousand square feet for most- webs and most
adhesives.. Given- an adhesive which ' can. act
to prevent. the web from. separatmg from. the
cylindér ahéad. of the creping: kmfe, so as to
hump: up- bedily into anlplent creping crinkles,

‘the. question theh. becomes. one. of attaining a.

bond. which- is stronger than the resistance of
the. paper web. to. internal’ dlsruptlon This may
be accomphehed either by increasing the internal
cohesion. of & particular adhesive as by tem-
perature. control and. the like diseussed above, by
selecting. an- adhesive having. greater internal
cohesion, by weakening. the web to a greater
extent as. discussed above, or by selecting. a web-
having less: resistanee. to internal disruption.

Referring to- Figure 7,. I have shown 4 web
23 being. withdrawn from. a. supply. roll 24" and,
by means.of suitable. idler rolls earried across
a. coating roll. 21 turning in. ‘the pan 22 of
dispersion, and-beihg. treated: by the smoothing
bar or. roll 25. As already irdicated, as soen
as. the: aqueous vehiele. of the dispersion strikes’
into the:web,-the-emulsion breaks and the solids’
are. deposited upon the web. suirface, the agueous
vehicle. serving to. soften. the web. The web is
then. pressed. against the siirface of thHe ciéping
drum- 18 by the pressure roll 15. If additional
wetting of the web i§ desired,. this. may be ae-
complished- as: at. 28 by flowing water into the
pinch. between: the pressure rolll i5 and the
creping roll 16.. The. temperature of the créping’
roll 16 will be controlled to activate the ad-
hesive solids. and produce a strong adhesion of
the web 28 to the. surface of the cylinder.

If. the web is carried to. a second creping
cylinder, a:reactivation of the adhesive is simi-
larly: accomplished on: the second. cylinder. -

Aqueous dispersions are also highly useful in.
plying materials. together either before or after
creping,. In: Figure. 8 I have shown a weB. 27
being- withdrawn from. a supply roll. 28, coated
as at.-29: with- an. agueous. dispersion of suitable
adhesive; and: pressed- by the pressure- roll- 15
against-the surface of-the. creping cylinder i6.
A seeond-web 39, withdrawn- from a-supply rolk
31 is coated as at 32 with-an-aqueous dispersion:
and, carried- beneath the- creping cylinder I8
on: & plurality: of idler rolls, is-combined. with
the web 271 against the surface of the cylinder
16 by the pressure-roll- I5: It will be noted-that
here Both webs ‘are: softened by the aqueous-ve=--
hicle of the: dispersions-employed;: the webs-wilk-
be: solidly combined and- cemented: together: by
the- adhesive’ applied: to the second:web..

By miethods. hereinabove set forth, T~ have.-
sueceeded in producing single’ and 'dousle’cteped: .
papers bearing upon that surface. whie 2
against-the crepinig: cylinderor: eydinders: &7 thi

and which 1s 50 thin as to give the appearance'
of 3 product whlch 1acks any coatmg of adheswei;
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substance, while the fineness and evenness of
the creping crinkles or gatherings is such as
can only be produced with a positive creping
adhesive, and with such an adhesive, only in
the event the web or webs were thoroughly
softened by wetting at the time of creping.
My novel products have a wide range of
utility. In general they are of high value when-
ever g universally stretchable web is desired
without the appearance at one external surface
of the roughness characteristic of creping
crinkles. Hitherto, in the making of artificial
leathers by way of example, from coated, double~
diagonally crepe papers it has been desirable to
emboss the product so perfectly that any ap-
pearance of creping crinkles (as distinguished
from the embossed design) is destroyed by
pressure. This meant the taking of tedious
and expensive precautions in the manu-

facture of the embossing dies, which, with al- o

lowance for the thickness of the paper web had
to be made to mate exactly so as to subject all
parts of the web to the same heavy pressure.
With my new products this precaution is no
Jonger necessary. 'The products, when coated on
the smooth side, have no visual appearance of
creping crinkles to begin with nor do creping
crinkles become apparent when the product is
stretched. Hence the provision of an embossed
product in which the embossed design appears
free from the extraneous design of creping
crinkles is not dependent upon the exertion of
high and uniform pressure on all paris of the
web. The embossing dies do not have to be
made so as to be capable of exerting such pres-
sure. A light impression or a heavy impression
may be made, depending upon the effect de-
sired; and in no instance will there be apparent
upon the surface anything but the embossed
design. Herein and in the claims which follow
the terms “emulsion” and “dispersion” are used
interchangeably and without distinction to in-
dicate a suspension of one normally incom-
patible substance in another.

Modifications may be made in my product
and procedure without departing from the spirit
of the invention. Having described my inven-
tion in certain exemplary embodiments what I
claim as new and desire to secure by Letters
Patent is:

1. A process of creping paper which comprises
treating a paper web with a water dispersion of
thermoplastic adhesive, causing the adhesive to
come out of the dispersed phase and activating
the said adhesive for creping purposes by apply~
ing heat and pressure thereto to develop suffi-
cient tackiness to bind the web to a creping sur-
face, the said dispersion being applied to the
paper web while the web is in a substantially
dry and absorptive condition, in which process
the breaking of the dispersion is produced by the
absorption of the water vehicle thereof by the
paper web and in which the said water vehicle
serves to soften the paper web, at least at that

surface against which the said adhesive is applied. -

2. The process claimed in claim 1 wherein the
paper web is additionally softened prior to crep-
ing by the application thereto of water on the
opposite side.

3. In a process of creping paper in accordance

with the process of claim 1 the steps of treating
a pair of paper webs with dispersions of thermo-
plastic adhesive applied to one side of each web
under conditions in which such webs can absorb
the water vehicles of such dispersions and be-
come softened thereby, leading such webs to-
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gether so that one such coating of thermoplastic
adhesive will serve to laminate them, leading the
webs together against a creping surface with the
other of said adhesive applications between sald
surfaces and the webs, and creping the webs to-
gether while said webs are so softened.

4. The process of claim 1 wherein the adhesive
is applied in a layer containing no more than
about 2 pounds solids per 1,000 square feet.

5. The process of claim 1 wherein the adhesive
is applied in a layer containing no more than
about 2 pounds solids per 1,000 square feet, and
wherein the creping operation results in inter-
facial disruption of the web by forming unequal
gatherings in opposite sides thereof.

6. The process claimed in claim 3 including the
step of applying additional water to said webs
on the sides opposite the application of sald dis-
persions.

7. A process for the purpose described compris-
ing applying a water emulsion of a thermoplastic
adhesive to 2 web under conditions in which said
web absorbs-the water vehicle of said emulsion
and breaks said emulsion, using the coating of

< thermoplastic solid on the surface of said web

to bind it to a creping surface and creping sald
web while it is still wet with said vehicle, after-
ward reactivating said thermoplastic solid by heat
and causing it to adhere said web to another
surface.

8. A universally stretchable, double-diagonally
creped paper product comprising a single thick-
ness sheet having on one side rugosities char-
acteristic of creping crinkles, the opposite side
being devoid of such rugosities to the extent of
having the general appearance of plain, uncreped
paper. .

9. A universally stretchable creped paper pro-
duct comprising a single thickness sheet having
one side smooth and free of the appearance of
ereping crinkles,

10. A universally stretchable creped paper
product comprising a single thickness sheet hav-
ing one side smooth and free of the appearance
of creping crinkles, said smooth side having the
property of being stretchable to the extent of the
resilient stretchability in the product, without
loss of its said smoothness.

11. A universally stretchable creped paper pro-
duct comprising a single thickness sheet having
one side smooth and free of the appearance of
creping crinkles, said smooth side having the
property of being stretchable to the extent of
the resident stretchability of the product, with-
out loss of its said smoothness, and bearing a
surface coating of creping adhesive, which coat-
ing contains no more than substantially one to
two pounds solids per thousand square feet.

12. A process of creping webs with the inter-
position of adhesive material between the web
to be creped and the creping surface, which com-
prises binding paper to a creping surface by
means of a positive adhesive substance and re-
moving it therefrom with a creping knife, em-
ploying for the purpose a layer of adhesive such
as will not permit separation of the weh bodily
from the cylinder ahead of the creping knife so
as to form incipient crinkles therein, and pro-
portioning the cohesive strength of the adhesive
to the resistance of the paper to internal dis-
ruption, so as to provide a bond which is greater
than the said resistance.

13. A single thickness web of paper contracted
in area by creping, characterized by creping
rugosities on one surface which are not matched
by conjoint rugosities on the opposing surface
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and further characterized by voids in the internal
structure of the web.
14. A single thickness creped paper web char-
acterized by localized inequalities in the cross

sectional thickness of the creped web, said in-

equalities resulting from interfacial disruption of
the web, said web having creping rugosities on
one surface only.

15. A process of producing a single thickness,
universally stretchable creped paper product
having a substantially smooth side, which com-
prises binding a paper web to a creping cylinder
by means of a positive adhesive and removing

it therefrom with a creping knife, including the .

steps of treating the web with a water dispersion
of thermoplastic adhesive, causing the adhesive to

come out of the dispersed phase and activating -

the adhesive for creping purposes by applying
heat and pressure thereto to bind the web to
the creping surface, and proportioning the co-
hesive strength of the adhesive to the resistance
of the paper web to interfacial disruption so as
to provide a bond between the web and the crep-
ing cylinder which is greater than the resistance
of the web to interfacial disruption, the cohesive
strength of the adhesive also being such as will
not permit separation of the web bodily from
the cylinder ahead of the creping knife so as
to form incipient crinkles in the adhesively coated
surface of the web.

16. A stretchable creped paper product com-
prising a single thickness paper sheet opposite
sides of which are equally contracted areawise,
one of sald sides being characterized by readily
visible and substantially uniform creping rugosi-
ties throughout, and the other of said sides being
relatively smooth and relatively free of the same
rugosities, the different physical characteristics
of the contraction of the opposite sides of said
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sheet of paper resulting in a disruption of the
internal structure thereof and the opening up
of the sheet whereby it is made more absorptive.

17. A process of producing a single thickness,
universally stretchable creped paper product hav-
ing a crinkled side and a substantially smooth
side, which comprises binding a paper web to a
creping cylinder by means of a thin layer of posi-
tive adhesive and removing it therefrom with a
creping knife, while proportioning the cohesive
strength of the thin layer of adhesive to the re-
sistance of the paper web to interfacial disruption
so as to provide a bond between the web and the
creping cylinder which is greater than the re-
sistance of the web to interfacial disruption, the
cohesive strength of the adhesive being such as
will inhibit separation of the web bodily from
the cylinder ahead of the creping knife whereby
to inhibit the formation of visible creping crinkles
in the adhesive surface of the web.

18. The process of claim 17 in which the crep-
ing adhesive is a substance derived from a water
dispersion of rubbery and resinous materials and
in which the water vehicle is absorbed by the
paper web to soften it during creping.

WILLIAM WALLACE ROWE.
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