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1. 

This invention relates to an improved method 
of making flexible, fibrous, moisture resistant 
Sheet material. 
The mentioned type of sheet material may be 

useful for many purposes, as for example, as in 
soles or mid-soles in shoes, as damping sheets for 
sound vibrations, as sheet gasket material for 
sealing or gasketing purposes in mechanical de 
vices, and for various other purposes wherein a 
flexible sheet is desired which will not become 
weakened or distorted in shape or otherwise de 
teriorate in the presence of moisture. 

Fibrous sheet material, to be useful for the 
mentioned purposes, must be strong enough to 
Offer Substantial resistance to tearing and to 
stretching while at the same time it should be 
quite flexible. Such sheet material has hereto 
fore been made by first producing a web formed 
of Suitable fibrous material and, preferably, Some 
Suitable binder material. Such a Web, herein 
after sometimes conveniently referred to as 
"paper,' then has been thoroughly impregnated 
With a mixture of animal glue, glycerine and 
water to give it sufficient strength for its in 
tended purpose. Then, to render the paper use 
ful in the presence of moisture, the web has again 
been processed to render the glue therein sub 
stantially, insoluble by treating it with formalde 
hyde, or with certain chromium compounds or 
with combinations of the two. 
The results of these prior practices, however, 

have been far from satisfactory. Such use of 
formaldehyde does not adequately insolubilize 
the glue; such use of chromium compounds sub 
stantially impairs the flexibility of the paper : 
While insolubilization of the glue is not as fully 
accomplished as desired; and When chromium 
compounds, either alone or in combination with 
formaldehyde, are used as in the past, the control 
of the process is difficult and the final results are 
not Satisfactory. 
The principal object of the present invention 

is the provision of an improved method of making 
flexible, fibrous sheet material which is useful in 
the presence of moisture and which possesses the 
desired strength and flexibility. 
According to the process of the present inven 

tion, in its broader aspects, a water Soluble acid 
chromate or dichromate is thoroughly mixed with 
paper pulp, then paper is made from the chro 
mated pulp after which the paper is saturated 
with a mixture of animal glue, glycerine and 
water. The glue, upon contact with the chro 
mate in the paper, is rapidly rendered substan 
tially insoluble while the glue-glycerine impreg 
nated paper remains adequately flexible. Pref 
erably, also, the surface of the impregnated web 
may be treated with formaldehyde to yield an 
even more complete insolubilization of the glue. 
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2 
In producing flexible fibrous sheet material ac 

Cording to a preferred manner of practicing this 
invention, a quantity of paper pulp is made by 
mixing suitable fibrous material with Water and, 
preferably, with suitable binder material to pro 
duce a more or less plastic, slimy batch of pulp. 
The fibrous material used may preferably be of 
cellulosic fibres, although fibres of asbestos or 
glass or a combination of various kinds of the 
mentioned fibres may be employed. The paper 
pulp, if desired, may also include granular or 
pulverulent material such as particles of cork, 
Wood flour or the like. 
An aqueous chromate Solution preferably is 

Separately prepared by dissolving a quantity of 
a Water Soluble acid chromate such as potassium 
dichromate in water, this solution preferably be 
ing a Saturated solution. Then the dichromate 
Solution is thoroughly mixed into the paper pulp 
batch, the relative quantities of the original batch 
and of the dichromate solution being mixed at 
this stage being such as to assure that the di 
chromate Solution will completely permeate the 
batch. It has been found that where potassium 
dichromate is the chromium compound used in 
the mentioned solution the preferred proportions 
to be admixed in forming the chromated batch 
are approximately 100 parts by weight of the dry 
fibres (and other Solid material if the latter is 
used) in the initially formed paper pulp batch to 
.2 part by Weight of the dry potassium dichro 
mate. 
The chromated paper pulp, batch is passed 

through conventional paper making machinery 
by which it is formed into a web of a desired 
thickness after which the web is subjected to 
Suitable drying means in accordance with con 
ventional paper making procedure. 
As a practical matter, the chromated paper 

Web preferably is elongate and substantially con 
tinuous in form, enabling it to be rolled con 
Veniently into a compact roll. The chromated 
paper may then be further treated, according to 
the process of this invention, either immediately 
upon emanating from the paper making machine 
or at Some later time by being drawn from a roll. 
In such further treatment, the chromated paper 
is thoroughly impregnated with a mixture prefer 
ably of from two to four parts by weight of gly 
cerine to One part of animal glue with sufficient 
Water to give the mixture a relatively thin con 
sistency. In order to impregnate the chromated 
paper, and aSSunning that the latter is in the form 
of an elongate web, the web, either as it emerges 
from the paper making machinery or as it is 
drawn from a roll, is passed, in a substantially 
horizontal attitude, through a long shallow bath 
of the mentioned glue-glycerine mixture. 
As the Web enters the bath it is inclined to 
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float, but as impregnation occurs it becomes sub 
merged. The conditions surrounding the im 
pregnation of the chromated paper with the glue 
glycerine mixture should preferably be such that 
the consistency of the mixture, the length of the 

2,649,872 . . . . . 

shallow bath, and the speed of travel of the web 
through the bath are all so deterrained or regul 
lated that before the web emerges.from-the bath. . 
it becomes completely submerged therein, there by indicating complete impregnation of the web. 
Upon emergence of the web from the bath, any 
excess of the glue-glycerine mixture may be re 
moved by any suitable conventional wiping or 
Squeezing means. . 
Upon the glue in the mentioned glue-glycerine 

mixture permeating the chromated paper and 
coming into intimate association with the chro 
mate therein, a reaction sets in between the chro 
'rnate and the glue whereby the latter is rapidly 
rendered substantially insoluble while, at the 
same tine, the paper remains substantially flexi 
ble. The thorough impregnation of the paper 
with the glycerine and glue also very substantially 
strengthens the paper. 

After the excess of the glue-glycerine mixture 
has been wiped or pressed from the web and the 
atter is dried, the Web inay beformed into a roll 
from which it may later be drawn for use for 
any of the mentioned purposes for which it may 
be suitabie. 
The "accompanying drawing is a representation 

of sheet material resulting from the practice of 
the hereinbefore described process. It shows the 
sheet in cross-section in greatly enlarged form 
from which it may be seen that the sheet.com - 3: 
prises fibrous material dextending throughout 
the sheet. The interstices in the fibrous nate 
rial may or may not, as desired, be occupied by 
particles of granular and/or pulverulent material 
“b. The sheet is permeated by chromate which 
is represented by dots d associated with the fibrous 
"and granulair and/or pulverulent raterial. The 
sheet material also includes substantially 
throughout its body the mentioned glue-glycerine 
mixture which cannot be conveniently shown in 
"the drawing, but its presence therein is indicated 
generally by the reference character c. 
The glue greatly strengthens the paper, and 

as the glue is substantially insolubilized, the 
spaper is highly rhoisture resistant. Also, when 
'the-sheet material is made according to the pres 
sent invention, it is: Substantially flexible. 

Although the lethod hereinbefore described 

15 

20 

25 

30 

yields sheet material in which the glue is Suff 
ciently insolubilized for many purposes, never 
theless, for Soine; other purgOSesias, for examin ple, 
for use as gasketing iaiterial, the in pregnated 
sheet material preferably should be further 
treated by the application of formaldehyde-there 
to. This more . completely insolubilizes the glue 
in the sheet.material thus making it more suit 
able for use in the presence of extreme. moisture 
conditions. - - 

Preferably, but not necessarily, the finished 
sheet.material, in roll form, is seasoned by allow 
ing it to stand for approximately sixteen to twen 
ty-four hours at approximately normal room tem 
perature and humidity. 
A process according to the present invention 

may also by practiced by using dichromates other 
than potassium dichromate. Among such other 
compounds are, for example, sodium dichromate 
and ammonium dichromate. In thus substituting 
other dichromate compounds for potassium di 
chromate in the described process, the number of 

4. 
parts of the substituted dichromate compound to 
be used per 100 parts by. Weight of the dry paper 
pulp material should preferably be ira the same 
proportion to .2 as the molecular weight of the 
substitute compound is to the molecular weight 
of potassium dichromate. 
Although it is preferred to prepare the dichro 

mate solution separately as hereinbefore de 
scribed, the present invention, nevertheless, also 
scornprehends forming the initial paper batch by 
mixing the dry dichromate with the dry pulp ma 
terial and then mixing sufficient water therewith 
to yield a batch of the desired consistency in 
which the dichromate is substantially dissolved 
and thoroughly permeates the batch. 
What claim is: 
i. A process of making sheet raaterial Which 

comprises converting into web form a wet batch 
of paper pulp comprising pufip material and dis 
solved dichromate, and impregnating the Web 
with animal glue. 
2. The process according to claim 1, wherein 

the dichromate used is potassium dichromate. 
3. The process according to claim 1, wherein 

the dichromate used is sodium dichromate. 
4. The process according to claim i, wherein 

the dichromate used is ammonium dichromate. 
'5. A process of making flexible, fibrous, sheet 

material which comprises.mixing an aqueous Solu 
tion of dichromate into a wet batch of fibrous 
pulp material, converting the chromated batch to 
sheet form, and impregnating the "sheet with 
animal glue. 

6. A process of making flexible, fibrous, sheet 
material which comprises mixing a quantity of 
paper pulp material with water to form an initial 
batch, separately dissolving a quantity of water 
soluble dichroniate material which is approxi 
mately 0.2% by weight as compared to the dry 
pulp material used in forming Said initial batch, 
intermixing the latter solution with said initial 
batch, converting the resultant chronated batch 
to sheet form, and impregnating tire. Sheet Witti 
animal gue. 

IEANDER. H. HIL.I.S. 

: Beferences rCited in the file of this patent 
UNITED STATES PATENTS 

50 Number Naire late 
.124.314 Ayer ----------... arm. --, w Mar. 5, 1872 
210,655 Ball --------------- Dec. 10, 1878 
721558 GOeSSmann ------ Feb. 24, 1903 

1477,576 McFarlane.--------- Dec. 18, 1923 
55 1735,429 Frost -------------- Nov. 12, 1929 

1929,432 Isaacs -------- - - - - - Oct. 10, 1933 
1944,886 CiOeSSmann” ------- Jan. 30, 1934 
2005,397 Schur -------------- June 18, 1935 
2:106:1:64 Bowlby ------------ Jan. 25, 1938 

60 2,433;849 Lathrop et al. ------- Jan. ;6, 1948 
JFOREIGN PATENTS 

:Number : Country Date 
12,299 Great Britain.-------------of 1891 

65 24,503 Great Britain ------ Oct. 20, 1894 
; of 893 - 

237,292 Great Britain ------ Aug. 26, 1926 
392,693 Great-Britain ------ May 25, 1933 
41,234 . Great Britain ------. Sept. 24, 1934 

f0 595,683 Great Britain ------ Dec. 12, 1947 
207,212 Switzerland.----------Jan. 2, 1940 

OCHER REEERENCES 

'Sweat: Paper Industry and Paper World, Au 
75 gust, 1945, pages'fl.1712, and 718. 

  


