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4 Clalms

ThlS invention relates to combined cloth and
paper products, and a method for the prepara-
tion thereof.

It is often desirable for some purposes to have

8 a material with a smooth paper surface and °

which also has a high resistance to tear and
puncture. FPor this purpose it is common prac-
tice to combine by means of an adhesive a sheet
of cloth with a sheet of paper, to form a product
having the desirable propertics of both materials.

In such a product the bond between the paper
and cloth must be very firm. It is important
that the combining adhesive used should give a
tough film of very high bonding strength. It
is also important that a firm bond be obtained
notwithstanding the unfavorable bonding con-
ditions prevailing such as, for example, the un-
even and irregular contact of the paper surface
with the rough and uneven surface of the cloth.
These conditions make difficult the obtaining of
a satisfactory bonding operation and product.
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It is a well known fact in the case of paper -

and cloth combinations that the firmer and more
brittle the bond between the cloth and the paper
the less the tear resistance of the combination
becomes. As high tear resistance is one of the
desirable characteristics of a product of this type,
it is highly desirable that the adhesive used
should be a bond of high strength, and also be
sufficiently tough and flexible so that the tear
strength is satisfactory.

In addition to the above enumerated factors,
it is also desirable that the adhesive be of such
composition that it does not cause shrinkage
of the cloth during the process of combining it
with the paper. Cloth shrinkage causes the pa~
per of the finished combined sheet to warp or
wrinkle and alsc decreases the yield of the
product. »

Up to the present time, animal glue has been
the only adhesive used for this purpose but it
has long been appreciated that it is not satis-
factory in all respects. |, .

Many unsuccessful . attempts have been made
to use starch and dextrine adhesives for this
purpose. Dextrine adhesives, although perfect-
ly satisfactory for paper to paper combinations,
do not give a bonding film of sufficient strength
for this cloth and paper combination. The bond-
ing strength of the cooked starches and modi-
fied starches is superior to that of the more
highly soluble dextrines, but because of the neces-
sity of using large proportions of water with
them (the purpose is to reduce the starch vis-
@8 cosity sufficiently to permit easy application),
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their use gives rise to shrinkage and drying prob-
lems in the final paper-cloth product.

The -usual procedure in combining cloth and
paper is to apply the adhesive to the paper by
means of rotating rolls, after which it is brought
in contact with the cloth sheet. The combined
sheets are then passed over heated drums or -
through a heated drying tunnel or both, to dry
the adhesive and form the bond.

Ome of the objects of this invention is to pro-
vide a new and improved process of combining
cloth and paper. A further cbject is to provide:
new and improved combinations of cloth and
paper. Other objects will appear hereinafter.

We have found the prior difficulties may be
avoided by a process utilizing in the bonding
operation a major proportion of the starch in
an ungelatinized and non-adhesive form, car-
ried in a state of permanent suspension by means
of a gelatinized starch or starch derivative hy-
drosol sufficiently viscous to prevent settling
out of the ungelatinized starch, yet sufficiently
liquid to allow the mixture to be picked up and
applied to the paper by means of roivating rolls.
By this means we are able to apply in a mini-
mum volume of material a high concentration of
starch with a relatively low proportion of water.

It will be apparent that the composition as
applied to the paper will be of a relatively non-
adhesive nature because it.is substantially com-
posed of ungelatinized starch, which in this
state has no agglutinant properties. It is, there-
fore, necessary that the potential adhesive com-
position be subjected to a heating step after it
has been applied to the paper and. the cloth
brought into contact, in order to gelatinize the
ungelatinized starch component of the adhesive
composition and thus form an effective bond.

This process solves the problem of excessive
shrinkage of the cloth because only minimum
proportions of moisture are present in the po-.
tential bonding agent as applied and the process
does not involve as a primary feature the drying
of the sheet but rather the conversion in situ
of the inert starch which takes up water rapidly.
‘Also the desirable bonding strength is cbtained
because of the fact that the potential bonding
agent upon conversion in our process dries to a -
tougher and less brittle film than do dextrines.
Also the mixture having a relatively low pres-
sure of water results in a bonding film which-
does not tend to shrink away from the imbedded
cloth fibers on drying.

The step in our process, of converting a, non-
adhesive substance to an effective bonding agent 86
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by heat, is an important phase in the combining
process. This step can be practiced in several
different ways depending upon the several manu-
facturing factors involved.

One method of operation is to apply the a.bove
described potential adhesive composition to the
paper by means of rolls and then immediately
pass the coated side of the paper over a steam
jet or through a steam chamber in such a man-

ner that the potential bonding agent comes in -

contact with an atmosphere of wet steam. The
rate of passage through the atmosphere of wet
steam is regtilated so that when the sheet emerges
the ungelatinized starch component of the ap-
plied coating will have been converted to a com-
pletely gelatinized state, and assumed decided
agglutinant characteristics. The paper sheet is
then immediately brought in contact with the
cloth under ordinary pressure. The combined
sheet is then completely dried by passing over
heated rolls and/or through a drying tunnel.

A second method of operation is to apply the
described inert starch composition to the paper
sheet by means of rolls and then immediately
bring the coated paper surface into contact with
the cloth sheet and pass the two sheets while in
contact around a heated cylinder at such a rate
as to convert the ungelatinized starch component
of the potential adhesive to a gelatinized state
in situ, and thus give it agglutinant character-
istics. The combined sheet is then completely
dried by passing it over heated rolls or through
a drying tunnel or both.

Because of the heating conditions mvolved it
is necessary for the most satisfactory results
to use for the ungelatinized starch component
of the adhesive composition, only such starches
as gelatinize readily at relatively low tempera-
tures. Such starches as tapioca and potato have
this property as a natural characteristic.
a condition is not usually present in the forma-
tion of a bond between two paper surfaces, be-
cause the closed structure of both surfaces in
such a case would confine the steam and mois-
ture, result in higher temperatures at the bond-
ing zone and create a situation favorable for the
gelatinization of any type of starch applied in
such zone. In the case of paper and cloth com-
binations, however, the relatively open structure
of the cloth allows the steam and moisture to
escape from the adhesive composition so rapidly
that the ungelatinized starch component may not

‘be completely gelatinized unless starches suitable

for gelatinization at the temperatures prevailing
at the bonding zone are used or unless sufficient
heat is applied at the bonding zone to cause con-
version irrespective of gelatinization tempera-
ture. The gelatinization temperature of the
starch may be modified and lowered to a degree
sufficient to permit conversion at relatively low
temperatures by the addition of an agent to the
potential adhesive such as urea, that acts to
lower the gelatinization temperature of the inert
starch. The action of such a modifying agent

-on a starch, such as corn starch, having a rela-

tively high gelatinization temperature, permits
its use as the equivalent of a relatively low tem-

- perature gelatinizing starch such .as tapioca or

potato. It is, of course, possible to use relative-

1y high temperature gelatinizing starches with-
. of corn starch are cooked wiith seventy-five (75)

out modification provided sufficient heat is ap-
plied at the bonding surface such as by the di-
rect application of heat, for example, with steam,
as in the first method described herein.

We have found that for certain purposes it
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may be desirable to use as addition agents cer-
tain materials such as clay, chalk, tale, and sim-
ilar fillers. Also certain materials such as urea,
glycerine, or latex may be utilized to render the
final adhesive film more plastic or flexible.

For purpose of illustration, we set forth below
several examples of the potential adhesive com-
positions of a type suitable for use in our process.

Example I

Twenty (20) parts of pregelatinized tapioca
starch, such as is made by the well known hot
roll process, is blended with one hundred and
fifty (150) parts of raw ungelatinized tapioca
starch. The above blend is then mixed with
three hundred (300) parts of cold water and
agitated until a smooth fluid paste free from
lumps is obtained. The adhesive composition is
then ready for use in the manner described
above.

In this procedure the pregelatinized tapioca
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starch dissolves in the water to form e gelatl-

nized starch hydrosol which carries the ungelati-
nized raw tapioca starch in suspension and im-
parts sufficient viscosity to the mixture to enable
it to be picked up and applied to the paper by
means of rotating rolls.

Example 1

Twenty (20) parts of urea and twenty (20)
parts of slightly dextrinized tapioca or corn
starch are cooked with seventy-flve (75) parts of
water at substantially. 190° F. so as to form a
viscous hydrosol. In a separate container, 125
parts of raw ungelatinized tapioca starch is dis-

persed in one hundred fifteen (115) parts of cold °

water. The resultant raw starch dispersion is
then mixed with the above mentioned gelatinized
starch hydrosol to form a final mixture consist-
ing of raw ungelatinized tapioca starch suspended
in a gelatinized starch hydrosol medium. The
adhesive composition is then ready for.use in the
manner described above. ]

In this instance urea is used in the adhesive
formula as it functions as a plasticizer to give a
more flexible adhesive film. It also acts.to lower
the temperature at- which the ungelatinized
starch component will gelatinize during the heat-
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ing step of the combining operation and thus -

facilitates rendering the ungelatinized starch to
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a glutinous condition during this phase of the

process.
The use of a slightly dextrinized starch in this

example to form the hydrosol carrier medium of

the adhesive composition is not to any extent

detrimental to the strength of the adhesive ilm -

inasmuch as the proportion of dextrinized starch -

to the total amount of unmodified starch is so
small that the strength. of the adhesive film is
not noticeably adversely affected. The use of
slightly dextrinized or otherwise modified
starches in this manner is sometimes advanta-
geous as a means of obtaining adhesive composi-
tions of this type having more favorable viscosity

characteristics than would be obtained by the use.

G0

of a unmodified starch in preparing the hydrosol -

carrier medium of this type of adhesive composi-

tion.
. Example III

Forty (40) parts of urea and fiffeen (15) parts

parts of water at substantially 190° F. so as to
form a viscous hydrosol. In- a separate con-
tainer 125 parts of raw ungelatinized corn starch
is dispersed in 125 parts of cold water. The re-
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sultant corn starch dispersion is then mixed with
the above mentioned gelatinized starch hydrosol
to form a final mixture consisting of raw un-
gelatinized corn starch suspended in a gelatinized
starch hydrosol medium. The adhesive composi-
tion is then ready for use in the manner de-
scribed above. )
Corn starch is not as suitable for the un-
gelatinized starch component of this type of ad-
hesive as tapioca or potato starch due to its
inherently higher temperature of gelatinization
and its inferior agglutinant properties when ge-
latinized with small proportions of water. In the

above example a sufficient amount of urea is

used in the formula to lower the gelatinization
temperature and improve the agglutinant proper-

ties of the raw corn starch component to a suffi--

cient degree that the inherent unfavorable char-
acteristics of the corn starch are largely over-
come. ) ,

The above formulae are merely examples of
the various modifications of the type of ad-
hesive which we have found to be good practice
for this process. We therefore do not wish to

understood as limiting ourselves. to these par-

ticular examples. We prefer to operate with more

" than 40% but less than 75% of water in our ad-

hesive compositions for this process. In cases
where a filling effect between the meshes of the
cloth is desirable we have found that clay, yel-
low ochre, or similar inert materials may be
added to the adhesive composition without detri-

ment to the bonding strength providing the pro-.

portion of such material is kept below about
50% of the total dry material used.

The term “amylaceous” is used herein to cover
dextrines as well as starches. :

We claim:

1. A process for combining paper and com-
paratively open mesh fabric to form a laminated

- product having a bonding film between the indi-

vidual cloth fibers and the paper surface of rela-
tively great strength-and having low shrinkage
characteristics on drying, whereby the initidl
contact of the bonding film with the cloth fibers
and paper surface is maintained, comprising ap-
plying to the surface of a paper a suspension of
a relatively uniform layer of a non-adhesive un-

. gelatinized starch in s viscous gelatinized starch

carrier, bringing a loose fibered, open mesh
cloth into contact with sald paper surface and
imbedding the individual fibers of the said cloth
in said layer of ungelatinized starch, said unge-

- latinized starch being present in such major pro-

portion in said suspension as to form immediately
upon conversion a strong non-brittle tough ad-
hesive film around said imbedded cloth fibers,
said water belng present in an amount of not
greater than 75% of the bonding composition

‘and sufficient to allow complete gelatinization of

said ungelatinized starch upon the application of
heat, and in an amount not less than 40% of
the adhesive composition and sufficiently small
to be taken up and held by said ungelatinized
starch component upon conversion whereby the
adhesive film substantially free from shrinkage
on drying is formed and whereby contraction and

- expansion of said cloth and paper relatively to

each other are substantially eliminated, con-

verting said ungelatinized starch to a gelatinized
form by applying a degree of heat in excess of
the gelatinization temperature of said ungelati-
nized: starch, and causing said resulting in situ
gelatinized starch to set in contact with indi-
vidual fibers of said cloth and the said paper
into a continuous uniform and tough bonding
film,

2. A process for ‘making a laminated producé
of open mesh fabric and paper and having a
bonding film between of relatively great strength
and having low shrinkage characteristics on dry-
ing, whereby the initial contact of the bonding
film with the cloth flbers and paper surface is
maintained, comprising applying to the surface
of a-paper a suspension of a relatively uniform
layer of a non-adhesive ungelatinized starch in
a viscous gelatinized starch carrier contfaining
urea, bringing a loose fibered cloth into contact
with said paper surface and imbedding the in-
dividual fibers of the same in said layer of un-
gelatinized starch, said ungelatinized starch be-
ing present in such major proportion in said
suspension as to form immediately upon con-
version a strong non-brittle tough adhesive film

“around said imbedded cloth fibers, said water

being present in an amount of not greater than
75% of the bonding composition and sufficient to
allow complete gelatinization of said ungelati-
nized starch upon the application of heat, and in
an amount not less than 40% of the adhesive
composition and sufficiently small to be taken
up and held by said ungelatinized starch com-
ponent upon conversion whereby the adhesive
film substantially free from shrinkage on drying
is formed and whereby contraction and expan-
sion of said cloth and paper relatively to each

. other are substantially eliminated. converting said
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ungelatinized starch to a gelatinized form in the -

presence of urea by applying a degree of heat in
excess of the gelatinization temperature of said
ungelatinized starch, and causing said resulting
in situ gelatinized starch to set in contact with
the individual fibers of said cloth and the said
paper into a continuous uniform and tough bond-
ing film. _ :

3. A process as defined in claim 1 in which a
film plasticising agent is added to the suspension
containing the non-adhesive ungelatinized starch.

4. A process of laminating a fabric and paper
materials, which consists in applying to the

. paper a layer of a starch composition in which a

major proportion of the starch content is in an
ungelatinized form carried in a state of perma-

“nent suspension by means of an hydrosol medium

sufficiently viscous to prevent settling out of the
ungelatinized starch yet sufficiently liquid to
allow the mixture to be applied, heating the coat-
ed side of the paper before joining with the fabric
sufficiently to gelatinize the ungelatinized starch
whereby it becomes effective as a bonding agent,
bringing the fabric into contact with the starch
coated surface of said paper prior to setting of
said bonding agent, and permitting said bonding
agent to set about the individual fibers of the
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said fabric whereby a tough, évenly formed,

bonded cloth and paper product is obtained.
JORDAN V. BAUER.
DON M. HAWLEY.




