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1. 
This invention is concerned with paper mak 

ing and more specifically with the fabrication 
of a flexible moisture-resistant paper particu 
larly adapted for use as insulating tape in the 
manufacture of non-metallic sheath cable, al 
though it has characteristics adapting it for 
widespread other uses, for instance, as backings 
for finishing papers in the sandpaper art. 
The requirement that insulation be kept as 

Substantially moisture free as possible has been 
a great hindrance to the use of paper-naturally 
moisture absorbent-as an insulating medium. 
Steps toward rendering the paper moisture-re 
sistant have been taken by immersing rolls of 
paper insulating tape in hot paraffin Wax. This 
treatment provides an acceptable moisture-re 
sistant surface on the paper but the fact re 
mains that the treatment is essentially a sur 
face treatment only. There is no uniform im 
pregnation of the sheet and the internal mois 
ture-resistance of tapes. So treated is far from 
acceptable. The external wax coating is often 
disrupted during winding of the tape about a 
cable by reason of the tension, distortion, or for 
other reasons, leaving insufficiently protected 
points on the surface of the sheet through which 
moisture gains access to the relatively unim 
pregnated internal body of the sheet. Further, 
whenever the tape is cut after dipping, a raw 
unimpregnated internal body edge is laid open 
and will attract and absorb moisture. This dif 
ficulty is especially encountered at cable ends 
where exposed internal body edges pick up mois 
ture which is spread along the cable by capillary 
action in the internal body of the paper insula.- : 
tion. 

It is a main object of this invention to pro 
vide a sheet of ordinary paper of the Wrapping 
paper type, as of unbleached sulfate fiber, which 
exhibits a uniform lack of moisture absorption 
throughout, and wherein Surface disruptions 
and cut edges do not affect the moisture-re 
sistant characteristics of the sheet. 
For the purposes of this application, a paper 

of suitable moisture resistance is one which, 
when cut in a 1/2 inch by 8 inch strip with 
open raw edges and completely submerged in 
tap water at 70 F. for a period of one hour, 
will gain in weight in an amount less than 60% 
of its air dry weight prior to submersion. Papers 
manufactured in accordance with this invention 
in commercial paper making operations have 
attained values averaging, in the above tests, 
gains of only about 43%. These percentages 
are to be contrasted with present-day Wax 
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dipped papers which exhibit gains averaging in 
excess of about 80% in the above test. 
The moisture resistance of papers of this in 

vention is obtained by incorporating in the paper 
making stock, prior to formation of a Web or 
sheet therefrom, particular moisture-resistance 
imparting materials, as distinguished from treat 
ing a formed paper sheet with these or other 
materials. By such incorporation, a sheet of far 
superior external-internal uniformity can be and 
is Secured. 
Addition of moisture and Water-resistance in 

parting ingredients to paper making Stock in 
the beater has been common, but Satisfactory 
moisture resistance of the type heretofore de 
scribed has never been secured. For instance, 
While Waxes have been incorporated into the 
beater, Small amounts only, insufficient to attain 
the moisture resistance characteristics attained 
in papers of this invention, have been retained; 
and even then, the wax material tends to bloom 
to the Surface during the drying operations Con 
comitant to usual paper making practice. Slip 
page difficulty in the paper making operaticns 
is also encountered. While Somewhat better re 
tention and less blooming is evidenced When the 
paper making stock is formed into hydrocellu 
lose by prolonged hydration, such parchmentiz 
ing of the paper is expensive, involving beating 
times running as high as 48 hours, and in parts 
qualities of transparency and grease proof re 
sistance which are needless So far as insulation 
is concerned. The papers of this invention re 
quire only ordinary beating times ranging from 
only two to four hours. Further, parchmentized 
papers do not have the flexibility of ordinary 
kraft papers and have slip qualities which ren 
der them exceedingly difficult to handle during 
cable winding. So far as applicant is aware, 
parchmentized papers have not been found ac 
ceptable in the cable insulation industry. 
The paper with which i am particularly con 

cerned is therefore a flexible, relatively porous, 
usually opaque, unbleached or Semi-bleached 
sulfate kraft paper having the general appear 
ance of ordinary kraft wrapping paper. Its 
porosity may be in tha range of 35 to 40 sec 
onds per 100 cc. (Gurley densometer), as dis 
tinguished from the entirely different range of 
porosity of parchmentized papers running from 
1500 to 2000 seconds per 100 cc. 
In accordance with this invention, a wax is 

incorporated into a rosin-sized paper making 
stock in quantities greater than that heretofore 
thought capable of being retained in the finished 
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sheet, is precipitated onto the fibers of the stock, 
and is held thereon and bonded thereto by in 
corporation into the paper making stock of rela 
tively small amounts of a Water-soluble resin 
of the wet-strengthening type, i. e., one which 
is convertible to water-insolubility during or 
after formation of a sheet from the stock, thus 
providing a rosin-wax-resin impregnated paper 
of high internal moisture resistance. Such 
water-soluble curable resins are available on the 
market, the most common being urea-formalde 
hyde and melamine resins. 
Production can be made in all weights of 

fourdrinier papers, for example 40 lb. to 180 lb. 
papers corresponding to caliper of .0038 inch to 
018 inch, and in colored shades including black 
and white. The paper can be manufactured on 
ordinary paper making machinery without the 
use of any auxiliary equipment, and regular ma 
chine speeds of operation are utilized. The rolls 
of paper are formed on the regular winder and 

: the particular freeness requirements of the type 
and weight of paper being manufactured may be 
varied in accordance with usual practice, as by 
varying the Jordan treatment. 
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water-soluble curable resin, for instance, 
urea-formaldehyde resin. . 

After thorough mixing of the urea-formald 
hyde resin throughout the stock, the beater may 
be dumped into the receiving chest and carried 
through the usual post-beater paper making Op 
erations. 
During these operations, the paper is subject 

ed to the normal drier temperatures ranging 
from 200° F. to 220 F., which will result in an 
insolubilizing of the urea-formaldehyde resin in 
such manner that the resin, in conjunction with 

of a 

... the rosin size, acts to keep the wax fully bound 
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Preferably, and where high surface repellency 

including large surface contact/angle is desirable, 
I utilize a high melting point (165 F.) micro 
crystalline paraffin wax, although papers hav 
ing microcrystalline or amorphous paffin Waxes 
of lower melting points (down to 122 F.) or 
petrolatum hydrocarbon waxes of the same or 
lower melting point (for instance 135 F. or down 
to 122° F.) incorporated therein in accordance 
with this invention have been found far Superior 
to Wax dipped papers. 
Unbleached or semi-bleached sulfate wood pulp 

is added to the beater engine in accordance with 
ordinary paper making practice and upon con 
plete fiber disintegration a rosin size is added, 
in an amount from 1 to 5%, preferably 2.5%, on 
the weight of the dry fiber, while the stock has 
an adjusted pH in the range of 6.8 to 7.5. In 
order to attain this pH range, I recommend that 
white water not be used in the beater due to 
the acid condition created by the hydrolysis of 
alum accumulations. 
A suitable rosin size is a plasticized paper size 

which comprises 80% by weight of roSin and 
20% by weight of a 135 M. P. microcrystalline 
paraffin wax. However, other preferably neu 
tral rosin sizes may be utilized Such as those 
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to the fibers preventing blooming of the wax to 
the surface. Although the wax functions as a 
lubricant in the paper to prevent any tendency 
toward brittleness, slippage on the paper mak 
ing rolls is not encountered, probably due to the 
anti-slip qualities of both the rosin and the resin. 
Where wet strength is of importance in ad 

dition to moisture resistance, the paper may be 
subjected to a flash heat such as 350 F. for a 
ten second contact. To secure best results the 
flash heat, as from infra red lamps, hot air or 
drier surface contact, is applied when the paper 
has less than 20% of moisture remaining. 
In the above outline of procedure it will be 

noted that the amount of wax is designated as 
from 2 to 5% and the amount of urea-formalde 
hyde resin is also from 2 to 5%. In general, I 
have found that best results are Secured when 
the resin-to-wax ratio is about one to one, fig 
ured on the total wax content whether added 
as part of the rosin size or in the wax emulsion. 
Accordingly, preferred quantities have been in 
dicated, in the case of a wax-containing rosin 
size, as 2.5% of wax and 3% of resin since the 
amount of wax in the wax containing rosin Size 
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containing from 0 to 20% by weight of amor 
phous paraffin wax of 122 to 124° M. P. or one 
having a high free rosin content, 
About 30 minutes before the end of the beat 

ing cycle, there is added to the beater from about 
2 to 5% dry weight, preferably 2.5%, based on 
the dry weight of the fiber, of a microcrystal- . 
line paraffin wax of melting point 165 in an acid 
unstable aqueous emulsion. I have found it con 
venient to utilize an emulsion of about 10% wax 

stration secured by diluting with water at 100° E. 
After the desired freeness has been attained, 

usually about 20 minutes before the end of the 
beater cycle, the rosin and wax are precipitat 
ed on the fibers by acidifying the stock, for ex 
ample by addition of Sufficient paper maker's 
alum, for instance one containing approximately 
17% alumina, 
to lower the pH to from 4 to 4.4, preferably 4.2. 
There is then added to the beater from 2 to 

5% dry weight, preferably 3%, based on the dry 
weight of the fiber, of an aqueous solution of the 
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or of other precipitating agent, 

s 

increases the total amount of wax incorporat 
ed, bringing it up to a ratio of approximately 
1 to 1 with the resin. In the case of the above 
mentioned rosin size, containing 20% of Wax, 
2.5% of the size, previously mentioned as a pre 
ferred amount, comprises 2% of actual rosin 
and 0.5% of wax. This amount of wax in the 
rosin size plus the 2.5% of wax additionally in 
corporated in the form of an aqueous wax emul 
sion provide a total of 3% of wax. While Su 
perior results are secured when microcrystal 
line paraffin wax of 165 M. P. is used, adequate 
results having a moisture resistance of not more 
than 60% gain are Secured when amorphous or 
crystalline hydrocarbon waxes of melting point 
range from 165° down to 122 F., suitably emulsi 
fied or otherwise dispersed in aqueous solution, 
are substituted. 
Where a melamine or other water-soluble wet 

strengthening resin convertible to water-insolu 
bility is utilized instead of urea-formaldehyde 
resin, the same proportions may be observed. 
Addition of the rosin, wax and resin may be 

made at usual beater temperature, e.g. 80-90° F. 
In the case of neutral water-soluble curable 

resins of the wet-strengthening type, for instance 
certain of the urea-formaldehyde resins, the resin 
may be added to the paper making stock prior to 
addition of the acidifying precipitant. In fact 
the rosin, wax and neutral resin may be added 
simultaneously by mixing an emulsion of the wax 
and an aqueous Solution of the neutral resin into 
a liquid rosin size, for example one of the Bewoid 
type, with gentle heat. Such a mixture has how 
ever limited stability and it should be added to 
the paper making stock as soon as possible after 
preparation, usually towards the end of the beater 



. 
cycle and just prior to acidifying the stock. The 
proportions may be similar to those observed in 
connection with the separate addition heretofore 
described. On the whole, however, end products 
produced with pre-precipitant addition of the 
resin have not been as uniform and homogeneous 
as those prepared by the preferred process here 
inbefore described; spottiness, which may not be 
of Consequence in Some papers, is likely to be 
encountered. Since melamine resins are acidic, 
they are not adapted for pre-precipitant addi 
tion. 

Papers formed in accordance with this inven 
tion do not show deterioration upon storage and 
in fact the water-repellency and wet strength 
characteristics exhibit a tendency to improve 
upon aging. Likewise the paper is non-toxic, 
durable, and does not grow rancid in storage. 
While I have described the invention with ref 

erence to its application to the production of un 
bleached or semi-bleached sulfate kraft flexible 
paper, it will be understood that if sufficient modi 
fications of the fiber treatment are made, in ac 
cordance with conventional paper making modi 
fications, a more rigid or rigid sheet may be made 
for the purpose of producing a base stock for 
making cartons, fiber cans, and containers. 
In general I have found that particular care 

should be taken in formation of the sheets to pre 
vent the presence of "voids' which might act 
as water pores. Too free sheets should therefore 
not be attempted. 
Because of high wet tensile strength, papers 

of this invention are very suitable for use as wet 
pack Wrapping, either in sheet or bag form. 

claim: - 

1. A method of making a moisture resistant 
paper which includes the steps of adding to the 
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paper making stock prior to the formation of a 
web therefrom, about 1 to 5% of rosin size based 
on the dry weight of the pulp and about 2 to 5% 
of paraffin wax based on the dry weight of the 
pulp, said wax being in the form of an acid 
unstable aqueous emulsion, precipitating the wax 
and rosin on to the fibers by acidifying the stock 
with alum subsequent to the incorporation of 
wax and rosin, bonding the precipitated wax to 
the fibers by means of water soluble, curable 
ureaformaldehyde resin in an amount comprising 
about 2 to 5% of the dry weight of the pulp, said 
resin being added to the acidified stock in the 
form of an aqueous solution, forming the stock 
into a web and curing the resin, said paper being 
characterized by substantially reduced water ab 
sorbency, low slippage and high flexibility. 

2. A method of making a moisture resistant 
paper which includes the steps of adding to the 
paper making stock prior to the formation of a 
web therefrom, about 1 to 5% of rosin size based 
on the dry weight of the pulp and about 2 to 5% 
of paraffin wax based on the dry weight of the 
pulp, said wax being in the form of an acid un 
stable aqueous emulsion, precipitating the wax 
and rosin on to the fibers by acidifying the stock 
with alum subsequent to the incorporation of said 
wax and rosin, bonding the precipitated wax to 
the fibers by means of water soluble, curable urea 
formaldehyde resin in an amount comprising 
about 2 to 5% of the dry weight of the pulp, 
said resin being added to the acidified stock in 
the form of an aqueous solution, said wax and said 
resin being in a ratio of about 1 to 1, forming the 
stock into a web and curing the resin, said paper 
being characterized by substantially reduced wa 
ter absorbency, low slippage and high flexibility. 

3. A method of making a moisture resistant 
y 
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paper which includes the steps of adding to the 
paper making stock prior to the formation of a 
web therefrom, about 1 to 5% of rosin size based 
on the dry weight of the pulp and about 2 to 5% 
of paraffin wax based on the dry weight of the 
pulp, said wax having a melting point of about 
122° to 165° F., and being in the form of an acid 
unstable aqueous emulsion, precipitating the Wax 
and rosin on to the fibers by acidifying the stock 
with alum subsequent to the incorporation of said 
wax and rosin, bonding the precipitated wax to 
the fibers by means of water soluble, curable 
ureaformaldehyde resin in an amount compris 
ing about 2 to 5% of the dry weight of the pulp, 
said resin being added to the acidified stock in 
the form of an aqueous solution, forming the 
stock into a web and curing the resin, said paper 
being characterized by substantially reduced wa 
ter absorbency, low slippage and high flexibility. 

4. The method of making a moisture resistant 
paper which includes the steps of adding to paper 
making stock prior to the formation of a web 
therefrom about 1 to 5% rosin size based on the 
dry weight of the pulp and about 2 to 5% of 
paraffin wax based on the dry weight of the pulp, 
said wax being in the form of an acid unstable 
aqueous emulsion, precipitating the wax and rosin 
on to the fibers by acidifying the stock with alum 
subsequent to the incorporation of said wax and 
rosin, bonding the precipitated wax to the fibers 
by means of a water Soluble, curable thermo 
Setting resin Selected from the group consisting 
of ureaformaldehyde resin and melamine resin in 
an amount comprising about 2% to 5% of the 
dry weight of the pulp, said resin being added 
to the acidified stock in the form of an aqueous 
Solution, forming the stock into a web and cur 
ing the resin, said paper being characterized by 
substantially reduced water absorbency, low slip 
page and high flexibility. 

5. A method of making a moisture resistant 
paper which includes the steps of adding to the 
paper making stock prior to the formation of 
a web therefrom, about 2% of rosin based on the 
dry weight of the pulp and about 3% of paraffin 
wax based on the dry weight of the pulp, said wax 
having a melting point of about 122° to 165° F. 
and being in the form of an acid unstable aqueous 
emulsion, precipitating the Wax and roSin on to 
the fibers by acidifying the stock with alum sub 
sequent to the incorporation of said wax and 
rosin, bonding the precipitated wax to the fibers 
by means of water soluble, curable ureaformal 
dehyde resin in an amount comprising about 3% 
of the dry weight of the pulp, said resin being 
added to the acidified stock in the form of an 
aqueous solution, forming the stock into a web 
and curing the resin, said paper being character 
ized by substantially reduced water absorbency, 
low slippage and high flexibility. 

CHESTER, H, CHILD. 
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