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This invention relates to the art of making to hoth, of the plies.. The two plies, after coat-~
cardboard, paper board, and the like, and is found ing, are brought together, with coated surfaces
in a method whereby sheets of such material may in contact, between a pair of rolls, 8, 8. 'The pass
be produced that are impervious to moisture between the rolls 8, 8 is of such width ag to bring

§ laden air in higher degree than can otherwise be the coated Plies together along g, progressive line B

attained, of contact, without appreciable compression. A
The accompanying drawing is diagrammatic second palr of rolls {0, {1 is provided spaced at
and it serves to show in side elevation the in- an Interval from the pair 8, 8, and between this
strumentalities by ‘which the method ‘is per- second pair of rolls the united plies come after

10 formed. Fig, 1 shows apparstus in the use of they have advanced through the intervening in- 16
which the method is performed more simply; terval. The pass between rolls 10, {1 is of less -
Fig. IT shows apparatus for performing the meth- width than that between rolls 8, 8, and is of such
od with refinement in detail. width as to compress the advancing msterial and

It is common practice to make multiple-ply  consolidate it into the finisheqd product.

15 paper and cardboard by facing two component The adhesive that I employ may be one of the 1g
sheets with thermoplastic adhesive in liquid state moisture-proof adhesives commonly employed for
and bringing the coated sheets together, coated such purpose. It is, in my practical procedure,
face to coated face, under bressure; and, in the g resin-containing adhesive. Adhesiveness is, to
practice of this invention, the procedure so gen-. be sure, its characteristic: but, primarily, and

20 erally characterized is Iollowed. The invention, essentially—with the success I contemplate in 20

- however, is based on the perception that in par- view-—it must be a substance adequate to afford
ticular circumstances or conditions of operation a dam, g bractically impervious wall, against
lie causes and reasons, why the procedure as com- benetration by moisture, The material that I
monly pursued is relatively ineffective to pro- employ may, typically, be g resin modified by o

28 duce an article that is truly resistant to mois- baraffin, in & compound that, after Hquefaction 26
ture-laden air; and consists in such departure by heat, stiffens at 65° to g0° C.
from and such addition to the usual procedure, in The paper or pressboard as it advances between:
respect to details, as to afford the desired superior rolls 3, & and 5, 6 is at room temperature; such
product. an adhesive as I have indicated may be applied

3 g have perceived that the effectiveness of the when at a temperature of 110° C.; the adhesive $0

adhesive as a screen and dam, preventive of the 7 is in the roll-passes §—& and §—8 spread upon

Dassage of moisture-laden air, Is in the usual the baper or pressbhoard in g coating or coatings

practice seriously reduced and impaired by its that are heavier than such coatings ordinarily

benetration into and its Impregnation of the sub- are. In consequence of contact with the relg-

stance of the sheet of board or paper to which tively cold baper and in consequence of the heav- 38

it has been applied. For, Proportionately as it iness of the coating, the edhesive, though it gains

disseminates into the interstices of the fibre, it firm anchorage, is not completely absorbed in the
tends to lose continuity, and minute gaps or pin- porous substance, but continues as an uninter-
holes or pores tend to open through the impreg- rupted film upon the surface of the supporting

nated surface or surfaces: and I have further web of paper or board. 1In the roll-pass §— the 40

percelved of the usual practice that, in conse- surface of the film or films is still relatively hot

quence of the pressure applied to unite the plies, and fluid; and in this pass the parts of the ulti-
plastic adhesive is squeezed out frowa bétween the mate product are integrated. Particularly when

45 Progressively meeting surfaces; and, consequently,” both plies bear coating Allms of the adhesive, the
the remaining materia] is not sufficiently effec- two films merge in roll-pass 8—9 in g single in-" 45
‘tive as a preventive of moisture penetration, tercalated film. The coating films are, on their

The first feature of the method of my inven- meeting faces relatively hot and fluid, and be-
tion is that the uniting of the plies is g two- tween these rolls 8, 8 the films meet along a pro-
step procedure, instead of the Usuial one-step pro-  gressive line of contact and merge, .

50 cedure. Referring to Fig. I of the drawing, two - The second palr of rolls 10, f is spaced at an 80
blies of paper or thin cardhoard | and 2 (one interval of a few feet (an interval relateq ob-
may, for example, be a ply of paper, and the other viously to the speed of operation) from, rolis 8,
of hoard) are between rolls 3, 4 and 5, 8 coated 8—an interval sufficient to 'allow the radiation
with a thermoplastic substance 1. The coating of heat to bring the combined flim of adhesive

56 is thus applied certainly to one, and preferably between the Dplies to approximate the temperature 55
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* hesive, its viscosity at

2

of stiffening, Under the pressure exerted by rolls
10 and | { the now semi-hardened adhesive will not
be squeezed out from between the plies, but the
multiple-ply article will be compressed and con-
solidated. A multiple-ply sheet is formed in
which is included an: intercalated continuous
film of a material that resists and prevents pen~
etration by moisture-laden air.

The moisture-proof adhesive is applied to the
sheet in a heavier layer than heretofore prac-
ticed; and the temperature of the adhesive is
kept sufficiently low to prevent undue absorption
by the fibers, but suficiently high to keep it in &
fluid condition, so that the two coated surfaces
when brought together flow into each other
without the need of being subjected to pressure.
This is effected by passing the two sheets initial-
ly between the two rolls 8, 9, whose distance is-
equal to the combined thickness of the two sheets
and the two coatings.

The adhesives which I have been using con-
geal at a temperature that varies from 65° to
80° C.: and, since the sheets to which the ad-
hesive is applied are of room temperature, it
takes only a few seconds before the coatings lose
their fluidity. At the moment congealing sets
in, and while the adhesive is still in & plastic con-
dition, the plied board is, between rolls 10, (i,
subjected to a second and slightly heavier pres-
sure, which unites the two coatings more firmly,
densifies their structure, and closes up any pin-
holes that may have been formed during the -
coating operation.

The effectiveness of this procedure is best il1-
lustrated by a comparative test of the amount
of moisture that passes through a ply-board
made by the known procedure and one made in
accordance with the present invention. A card-
board made under the most favorable conditions
by the old process lets pass from 95 to 105 milli-
grams of moisture per 1000 square centimeter-
hour, whereas a board made with the same ad-
hesive by my two pressure system lets pass only
10 milligrams per 1000 square centimeter-
hour, when tested in a chamber which was main-
tained at 35° C. and 100% moisture.

Excellence of result requires, necessarily, oper-
ation under optimum conditions, and these con-
ditions have to be set up empirically, since there
is variation in particular cases. In order to ob-
tain a continuous film of sufficient thickmess to
give maximum protection against passage of
moisture-laden air, and at the same time properly
to unite two sheets of paper or board, the follow-
ing factors have to be brought into harmony,
namely: temperature of the moisture-proof ad-
the time of coating, its

" congealing point, the speed at which the sheet

60

65

70

magterial is coated, the porosity of the sheet ma-
terial, the time interval between plying the ma-
terial and the application of the final pressure.
A slight change of any one of these factors ne-
cessitates a correction of the other ones. Those
familiar with the behavior of colloids in general, -
and of resinous materials, adhesives and mols-
ture-proof materials in particular, will be able
to determine such optimum conditions, in order
to accomplish the ends described.

wWithotat departing from the practice of the
method in its essence, it still remains possible -
by heat applied (in relatively low degree) to
rolls 10 and {1, or to one of them, to vary the
denseness and compactness of the finished article.

Turning to Fig. II of the drawing, & sheet of
paper Iaisi_mpregnatedwithasubstanceorcoma

2,081,085

pound (in fluid condition) that is impervious to
moisture-laden air. The sheet may be of ab-
sorbent or of non-absorbent nature, according
to the type and quality desired of the finished
product, and according to the character of the
moisture-proof substance used. The operation
of impregnation is diagrammatically indicated.
The sheet passes through a bath {4 of the im-
pregnating substance in fluid condition, and as
it rises: from the bath it passes between strip-
ping rolls 15 and 16; thence, with a proper bur-
den of the impregnating substance, it advances
to the pass between rolis 8 and 9. This impregna-

tion is, it will be perceived, a thorough one, S0
that no appreciable voids can remain within
the impregnated sheet. And the stripping rolls
15, 16 are so set that the sheet {3 is but the car-
rier of & continuous film of the impregnating sub-
stance.

~ In the pass between rolls 8 and 9 the sheets of
paper or thin cardboard | and 2 are brought
progressively to surface contact with the im-
pregnated sheet (3. The two sheets | and 2
may or may not, preliminarily, have been coated
in the manner already described. In case they
have been so coated, the coating material may
be the same as the material with which the sheet
13 is impregnated; or, if not, it will be an ad-
hesive compatible with such impregnating ma-
terial. And, gencrally speaking, the material
with which the sheet 13 is impregnated, has
the characteristics already indicated to be pos-
sessed by the material 7, and it may, indeed, be
precisely such material. ' ,

Between the rolls 8 and 9 the components are
united, without squeezing and without exudation,
as in the case already described. The material
advancing from roll-pass 8—3 to roll-pass 10—l
gives up heat; the content of impregnating and
coating material comes approximately to the
temperature at which it sets; and then, between
rolls 10 and t1, the components are consolidated.
And from the roll-pass the finished sheet ad-
vances. .

The advantage of using a centre sheet impreg-
nated with the moisture-proof material (the par-
ticular procedure illustrated in Fig. II) is that
it offers a simple means to apply the mcisture-
impervious material in a thicker layer, without
the danger that the fluid material may run away,
or be squeezed out when passing through the
rollers. The board thus produced has greater
stifftness, and can endure rougher treatment. If,

for example, it be employed to form cartons for

breakfast food, it will under creasing and bend-
ing operations be
And cracking must for such use be prevented,
for through cracks moisture will find paths of
penetration. '

In following the specific procedure described in
connection with Fig. IL, not only do I ohtain &
layer of the moisture-impervious material of al-
ways the same thickness; but, since the fibers of
the paper exercise a capillary attraction towards
the material with which it is impregnated, the
viscous moisture-impervious material is kept in
position as if it were solid. As a consequence,
the temperature of the impregnated material
ean be kept somewhat higher than otherwise
would be possible, and this in turn insures a
more perfect union with the two sheets between
which. it is intercalated. By varying the thick-
ness of the centre sheet, and by employing in
its preparation paper that is more or less absorb-
ent, I have a simple means for regulating the

stronger to resist cracking.
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thickness of the moisture-resisting layer and calated between the plies, allowing the united
therewith the degree to which the cardboard be- article to cool to the temperature of stiffening
comes impervious to moisture-laden ajr. Inboth of the iIntercalated material, and, finally, at such
cases there will be found in the finished article, temperature, subjecting the article to consolidat-
between the plies, a layer of the impervious adhe- ing pressure. ‘ 5
sive; and this layer or film, regardless of such 2. The method herein ‘described of forming q
absorption as may have taken place, will still be multiple-ply sheet of moisture-repellant card-
& continuous layer of the adhesive alone and of oard, paper-poard, and the like, which: consists

formed. Two sheets of baper, or of equivalent combonents, whereby union is effected without
board, are by rolling brought along a progressive compression, allowing the unitedq article to cool
line into contact upon an interposed continuous’ o the point of stiffening of the film material,
body of adhesive while that body of adhesive is and, finally, at such temperature, subjecting the
still in fluid condition, This Initial contact is article to consolidating pressure, : 20
effected without compression. Cooling ensues; . 3, The method herein described of forming g
and then, as the temperature Is approached at Inultiple-ply sheet of molsture-repellant card-
which the adhesive sets, the materia] is rolled  hoard, baper board, and the like, which consists
under pressure. The Interposed body of adhesive jn impregnating g sheet of paper with g thermo-
may be borne by a separate sheet; or it may have plastie moisure-proof adhestye In heated and 25

I claim as my invention: : bregnated sheet, while still the impregnating ma- 30
1. The method herein described of forming g terial is in fluid condition, and two sheets of
multiple-ply sheet of moisture-repellant card- paper coated with thermoplastic adhesive in
board, paper-board, and the like, which consists ‘heated and Superficlally fluid condition, the two
In spreading superficially upon two plies of pa- sheets being applied to the first upon its oppo- -
per uninterrupted films of heated thermoplastic site sides and with their coatings meeting the 35
moisture-proof adhesive, bringing the two plies  surfaces of the first, whereby union is effected -
together, without pressure, film to film, along a  without compression, allowing the so united ma-
progressive line of contact and while the sub- terial to cool, and at a temperature approximat.-
stance of the films still continueg Superficially  ing that at which the adhesive sets rolling the
in hot and fluid condition, thereby effecting the material under pressure, C 40
merging of the films intg g single film inter- CARL G. DREYMANN,




