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This invention relates to improvements in the 
manufacture of paper having elastomeric mate 
rials incorporated therein, and more particularly 
to the production of a strong, tough and pliable 
sheet of paper with a high initial tear strength, 
with a soft, leather-like feel and with good abra 
sion resistance. 
The invention includes an improved method of 

producing such paper and the improved paper 
resulting therefrom. 
The invention includes an improved method of 

incorporating elastomeric materials to the extent 
of about 20% to 50% in a sheet of paper by pre 
cip-itating emulsions of elastomeric materials in 
paper pulp which, instead of having ordinary 
beater consistencies of around 3 to 5% ?ber 

, solids, is diluted to a consistency of around 1% of 
?ber solids before the addition of the emulsions 
and the precipitation of the elastomeric mate 
rials therefrom; and in which the protective col 
loid materials are associated with the ?bers, 
rather than with the emulsion, before the emul 
sion is admixed with the paper‘ pulp‘ and. the 
elastomeric materials precipitated therefrom. 
The invention includes further improvements 

in the process of making such paper in which the 
protective colloid materials, and advantageously 
also part or all of the alum for precipitating the 
elastomeric materials from the emulsions, are in-. 
corporated in the pulp in the beater at ordinary 
beater consistencies prior to dilution of the pulp 
to a consistency of around 1 % and. the admixture 
of the emulsions of elastomeric materials there 
with. . 

The invention includes process steps whichare 
advantageously utilized in combination in’ pro 
ducing the improved and superior, tough, pliable 
sheet of paper with a high initial tear strength. 
The process of making paper having elasto 

meric materials incorporated therein by precipi 

10 

20 

25 

35 

40 
itating rubber latex or synthetic rubber latex or, , 
emulsions of elastomeric materials in paper stock 
is a known process. It is also well known that 

2 
a strong, tough, pliable sheet of paper may be 
made. 
One of the chief physical properties desired in 

this type of paper is known and referred to in the 
paper trade as initial tear or edge tear. The 
improved process of the present inventionresults 
in the production of a superior sheet of paper 
having high initial tear strength as well asa soft, 
leather-like feel and good abrasion resistance. 
Paper pulp or stock at ordinary beater con 

sistencies contains around 3 to 5% of ?ber solids 
in the ?ber-water suspension. 
While it is possible to obtain fair results by the 

use of such beater consistencies at the time of 
precipitation of the elastomeric material from 
the emulsions, we have discovered that paper 
with superior physical properties can be made by 
precipitating the rubber at a stock consistency of 
about 1 %. We have found that a consistency of 
about 1% appears to be an optimum condition 
for the precipitation. We have found that the 
maximum physical properties were obtained in 
the range of from 3A; of 1% to 11/2% consistency, 
with best results at 1%; and that precipitation 
at materially-higher or lower consistencies than 
these gave distinctly inferior properties to the 
paper. - 

We have also'found that it is important, for 
best results, to associate the protective colloid 
materials with the ?bers rather than with the 
emulsion before it is admixed with the ?bers. 
This is contrary to the present procedure and to 
the commonly accepted teaching of the art that 
it is the emulsion particles which should be asso 
ciated with the protective colloid materials before 
they are admixed with the paper stock. When 
the present practice is used, and the protective 
colloid materials areincorp'orated in the emul 
sion, an apparently uniform precipitation can be 
obtained without objectionable clotting of the 
?bers; "but the precipitation of'the elastomeric 

. material, though'it be in the form of a fine ?ock, 
- Will not be ?rmly and. completely attached to the 

the ordinary emulsions of this kind, whenpre- ' . 
'cip-itated directly with a coagulant such as alum, 
tend to come out in the stock as balls or agglom- ' 
crates of sticky material, whereas it is desirable 
that the rubber be precipitated in they form ofv a 
fine flock. If the elastomer comes out and forms 
balls or clots of ?bers it is notuniformly dis 
tributed on the ?bers even though the precipitate 
be ?nely divided and evenly distributed. The 
purpose of incorporating elastomeric materials in 
paper pulp and of producing paper having velas 
tomeric materials incorporated'thereinis .50 that . 

50 

?bers and a product of inferior physicalprop 
erties is produced. ' ‘ ~ ~- ~- g 

The amount of- latex or~elastomeric emulsion 
used in making thenew paper can be varied to 
give paper containing from about 20% to about 
50%. An amount of about 30% in the paper is 
advantageous. , Above 30% only slight additional 
strength or toughness is attained, but improved 
resistance to penetration is obtained,.which is 
advantageous for certainuses. Below 20% the 
strength and toughness drop off rapidly. Such 
an amount of latex or elastomeric emulsion cor 
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responds to from about 25% to about 100% of 
elastomeric material based on the dry weight of 
the ?bers of the pulp to which the latex or emul 
sion is added to give paper containing from about 
20% to about 50% of elastomeric material. 
The improved process of the'present ‘invention 

will be further illustrated by the following speci?c 
example: 
Example 1.--100 lbs. of unbleached kraft pulp 

were beaten to 700 cc. freeness (Canadian) in 
an ordinary paper mill beater. This was done 
at ordinary paper-making consistency. (3 :to "5%) . 
The stock was then emptied to a chest and di 
luted to 1% consistency and the'following chem 
icals were added as colloid protectives: 1 lb. oxalic 
acid dissolved in 21/; gallons of water; 1 lb. so 
dium hydroxide dissolved in 2% gallons of water; 
2 lbs. sodium silicate syrup (special brand) dis- I 
solved in 21/2 gallons of .water; .75 lb. alpha pro 
tein dissolved in 25 cc.’s of ammonium hydrox 
ide in 2V2 gallons of water; '7 .2 lbs.»of ammonium 
hydroxide (28.9%). These chemicals were thor 
oughly mixed with the ?ber water suspension 
and then the elastomeric emulsion was added. 
In this case 1154 lbs. of 27.8% solids synthetic 
(acrylonitrile-butadiene) rubber latex were used. 

After the rubber emulsion was thoroughly 
mixed, alum was vadded to coagulate the rubber. 
The alum was added as a 2% solution andabout 
13 lbs. was necessary for complete coagulation. 
The preferred method was ‘to add it in steps of 2 
lbs. at a time, allowing 5 minutes between addi 
tions. Thorough mixing was obtained after and 
during addition. As soon as the precipitation 
was complete, the stock was ready to run on the 
paper machine. 

In the above example the pulp was diluted 
from ordinary paper making consistency’to about 
1% consistency before the incorporation of the 
protective-colloids therein. ‘We have ‘found, how 
ever, that the protective colloid materials can 
advantageously ‘be added to the stock in the 
beater at ordinary beater consistencies (e. g., 
around 3 to 5%) and ‘that the dilution to 1% 
consistency can then be made and followed by 
the addition of the emulsion and precipitation 
by alum. This procedure is more advantageous 
for mill operation, while the paper produced is 
nevertheless paper of the desired improved physi 
cal properties. 
As an illustration of the improved im'tial tear 

strength of the paper obtained when the latex 
or elastomeric emulsion was precipitated at a 
consistency of 1%, according to the above exam 
ple, we give ‘below the results obtained with such .5 
precipitates in comparison with theresults ob 
tained when the latex or elastomeric emulsion 
was precipitated at 4% consistency. 
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It is evident from the above data that the 

initial tear is very much superior when the latex 
or elastomeric emulsion is precipitated in the 
paper pulp at 1% consistency than it is at 4% 
consistency. 

vThe theory and exact mechanism of the e?ect 
of consistency on the precipitation of elastomerio 
materials from emulsions in paper stock, as above 
illustrated, and the reason for the improved re 
sults obtained at the optimum consistency of 
around 1'%, is ‘not ‘yet clearly understood; but 
‘the marked improvement in results has been dem 
onstrated. Microscopic studies of the ?bers in 
dioate'that .at the :optimum consistency of about 

1 1% the precipitated elastomeric particles are 
evenly distributed and ?rmly attached to the 
?bers. Elastomeric materials precipitated ma 
terially outside of the optimum consistency range 

* show under the microscope more spotty distribu 
tion and poor adhesion to the ?bers. At the 
optimum consistency the water in the slurry be 
comes completely clear, indicating that the elas 
tomeric material has been ?nely attached to the 
?bers; whilemateriallyoutside the optimum con 
sistency range the water of the slurry tends to 
remainrturbid, apparently because the elasto— 
meric precipitate is not completely attached to 
the'?bers, in which case the retention of the 
elast-omeric precipitate in the sheet is dependent 
to a considerable degree on the ?ltering action 
as thensheet is being formed. In the optimum 
range, where ‘the elastomeric material is ?rmly 
held by the ?bers, apparently by some physical 
phenomenon, the retention of the elastomeric 
particles is much more positive than that ob 
tained by simple ?ltering action. 
While we do not desire to limit ourselves by 

any theoretical explanation of the mechanism 
or mechanics of the precipitation process, we 
have been led to believe that when the consis~ 
tencies are materially below %, of 1%, the emul 
sion solids will precipitate mostly or to a con 
siderable extent in the water; while with con 
sistencies of about 1% we are led to believe that 
the area of total ?ber exposed will be such as 
to allow the emulsion solids to cover each ?ber 
evenly and that when this condition exists each 
individual ?ber adds to the ?nal strength of 
the sheet. As the consistencies rise above the 
optimum we are led to believe that the pre 
cipitated rubber present does not get on the 
?bers evenly and coats only part of the ?ber sur 
face present, e. g., around ‘l0 to 70%, with re~ 
sulting lowering of the strength of the sheet 
formed. It may be that the optimum consistency 
of about 1% issuch that the ?bers are so spaced 
apart as to promote uniform and e?ective pre 
cipitation of the emulsion solids on .or in such 

Basis Initial Tear Hand .. 
Precipitating Weight Gauge in Tensile, Percent Factor Tear 
consistency 3,000 Inches p. s. i. Stretch (Tensile X Evalua 

sq. ft. Stretch) tion 

1.0% __________ __ 162 16. 5/1, 000 2, 155 15. 4 33, 000 .Good. 
4.0% __________ -_ 190 21/1, 000 1, 474 6.0 8, 850 P001‘. 

The initial tear factor (the tensile strength 
multiplied by the per cent stretch) has been 
devised as a numerical measure of the property 
measured when an initial tear is made by hand. 
It has been found that this so-called initial tear 
factor, within certain limits, gives a quite satis 
factory valuation of the property being evalu 
ated when a sheet of paper is torn from a 
trimmed edge by’ hand. ~ 

70 

intimate contact with the ?bers as to give a re 
sulting stock with the‘?bers so oriented therein 
and so intimately coated with the ?ne precipi 
tated elastomer particles as to give the improved 
properties which we'have observed are obtained 
in such cases. . 

The process describedin the above example 
requires effective and thorough agitation during 

75 precipitation and a slow or stepwise addition of 
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the alum.. While the improved paper of high 
initial tear strength can be produced in this way, 
we have foundthat the process can be further 
improved ‘and simpli?ed and paper of the desired 
superior properties obtained by adding bothrthe 
protective colloid materials and the alum for 
partial precipitation to the beater while the stock 
isat beater consistency of around 3 to 5%. The 
amount of alum thus added is advantageously 
about one-half to four-?fths of the alum required 
for precipitation. This alum is added to the 
beater after the addition of the protective colloid 
materials and after these have beenvwell mixed‘ 
with the stock. This alum can be added as‘ a 
10% solution all at one step. We refer to this 
as the pre-alum addition. 
After the pre-alum is well mixed and distrib 

10 

duce the improved paper ‘with high initial tear 
by adding all of the alumrequired for precipita 
tion of the latex to ‘the stock at beater consist 
ency (Ii-5%), following the‘ addition of the pro 
tective colloid materials and before the stock is 
diluted to 1 % consistency prior to the addition of 
the rubber latex. In this modi?cation and em 
bodiment of the process the alum can be added 
dry and need not be dissolved in water before 
the addition to the protected stock. And we have 
found that this modi?ed process is in certain re 
spects a more simpli?ed process and one better 

‘ adapted to practical mill scale operation, and is 

15 

uted throughout the stock, the protected stock is I 
dumped from the beater to a chest and diluted ' 
to 1 % consistency and the emulsion is, then added 
and allowed to mix for about 15 minutes. 
pending on the quantity of the pre-alum used, 
the elastomeric material is more or less precipi 
tated during this mixing period. An advan 
tageous method of procedure is to add suiiicient 
pre-alum to precipitate about 80 to 90% of the 
emulsion solids. The remaining 10 to 20% is 
then precipitated by further addition of alum 
added slowly as a 1 % solution. ~ 
The process carried out with the addition of 

both the protective colloid materials and the pre 
alum to the beater before dilution is illustrated 
by the following example: 
Example 2.-—100 lbs. of unbleached kraft pulp 

were beaten to 700 cc. freeness (Canadian) in an 
ordinary paper mill beater at 4% consistency. 
The following chemicals were then‘added: 1 lb. 
oxalic acid in 21/2 gallons of water; 1 lb. sodium 
hydroxide in 21/2 gallons of water; 2 lbs. sodium 
silicate syrup (special brand) inv 21/2 gallons of 
water; .75 lb. alpha protein dissolved in 25_cc.’s 
of ammonium hydroxide in 2% gallons of water; 
7.2 lbs. of ammonium hydroxide (28-29%); and 
10 lbs. alum dissolved in su?icient water to make 
a 10% solution. After 10 minutes’ mixing, the . 
stock was dropped from the beater to a chest and 
diluted to 1% consistency, then 154 lbs. of 27.8% 
solids synthetic rubber latex were added. After 
15'minutes’ mixing, 3 lbs. of alum were added 

, slowly but continuously as'a 1% solution. This 
completely precipitated the rubber latex and the 
stock was run over the paper machine, giving 
paper with superior physical properties. ' 
,Where alum is added following the addition of 

the emulsion of elastomeric- materials, as in the 
processes above described and illustrated'by the 
foregoing examples, it is important to insure 
rapid and thorough agitation. While this prob; 
lem is minimized by the addition of most'of the" 
alum prior to the addition of the emulsion, it is 
still necessary'to have rapid and thorough agita 
tion "during the addition of the small ?nal por 
tion of alum, after the addition of the emulsion, 
to complete the precipitation. In the practical 
carrying out of the process, theagitating'equip 
ment provided in chests may not produce suf? 
ciently rapid and thorough agitation, since the 
normal. operation of paper mill vchests does not 
require such agitation. The provision of supple'-. ' 
mentallequipment to produce suchagitation in 
volves added expense and more power for its‘ op 
eration than the usual lower speed 
equipment. 
We have found, however, that our improved 

process can be carried out advantageously to pro 

agitating ~ 
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our preferred and more practical and advan 
tageous process. 
In this improved process, in which all of the 

alum is added for complete precipitation of the 
emulsion, prior to dilution and addition of the 
emulsion, it is important that the quantity of 
alum required be determined by preliminary test, 
particularly as the necessary quantity of alum is 
somewhat ?exible and varies with other factors 
which in?uence it. Thus the time, the temper 
ature, and the degree of agitation all‘have in~ 
?uence on the quantity of alum required, all 
other factors being constant. This necessary 
quantity can be readily predetermined by test, 
using the pH of the stock as a measure of the 
amount of alum'req'uired, under the combination 
of other conditions existing, and maintaining the 
pH within narrow limits in carrying out the 
process. ~ , 

The range of pH in which most satisfactory re 
sults have been obtained in both laboratory and 
commercial runs‘ has been from about 5.0 to about‘ 
6.5, although this range vdoes not appear to be a 
limiting range. We have further found that 
when the necessary quantity of alum has been 
predetermined by test, and the' corresponding pH 
determined, it isv important to control the pH 
within approximate -*_—0.2. ' 

The rate of precipitation, and the time re 
quired for complete precipitation, when all of the 
alum is added before dilution and‘ before the 
addition of the rubber ‘latex, vare important for 
best results. 
tends to cause the rubber to come out in large 
particles which are not ?rmly attached to the 
?bers so that a sheet of inferior strength is pro~ 
‘duced. Too slow a rate of precipitation tends 
to slow up production and to increase cost and to 
form rubber particles which though small in size 
are not strongly attached tothe ?bers, with re 
sulting poor retention of the rubber and poor 
strength of the paper. We have found that the 
most desirable range of time for complete pre 
cipitation is from ?fteen minutes to forty-?ve 
minutes, although special conditions may allow 
for a shorter or longer time. The rate of precipi 
tation is also effected by other factors, such as 
the temperature, the degree or rate of agitation, 
the kind of protective colloidvmaterial used, and 
the quantity of protective colloid material used. 
However, these variables, while varying in ‘differ 
ent plants, and under different conditions, will org 
dinarily be more or less standardized so that a 
preliminary test, under such standardized condi 
tions, will enable the amount of alum required, 
and the corresponding pH of the stock (1%), to 
be predetermined so that the rate of precipitation 
can be controlled byfcontrollin'g the pH of the 
stock, within rather narrow limits when’ the 
amountof alum and the'c'orresponding pH have 
beenso predetermined. The effect on the rate of 
precipitation by'any of :thei‘other factors can be 

A too rapid rate of precipitation 



7: 
cetepenseiedieebyrnmpé 
to lbeadded'nto-determineithe properrate of pre—. 
cipitationr For example, under one condition , of 
agitation and temperature, a pilot 5.4 may cor 
respond to the. quantity of alum required to give, 
the proper rateof precipitation; while at another 
condition of agitation and temperature. the same: 
or‘ proper ratet'of precipitation may. be. achieved 
at a pH of 6.2,. ‘ 
when ihelquaeiiiretalunInuiredIor com: 

_ . assetswhen. 
to predetermine: thesnecessaryil quantity of_ alum - 

10 

with the emulsion before it is added-to the paper, 
are. shown by theiollowing data, which illus 
tratevv .the improved . initialtear strength obtained 
when all_the protective .colloid materials, were 
added to the;?ber slurry incomparison with the 
resultsobtainedwhen only half of the protective 
colloid materials were added to the latex orv 
elastomer emulsionbefore it was admixed‘ with 
the ‘?ber slurry. All the other chemicals were 
added ‘to’ theipulp as in the examples. In both 
cases the stock consistency was 1 %. 

Treatment 
Hand 
Tear 
Evalu 
ation - 

Initial Tea 
Factor 

(Tensile X 
Stretch) 

Basis Wt. . 
393% sq‘ Percent Gauge in ‘A Tensile, _ 

' ‘ Stretch Inches " p. s. 1. 

All 1protectives addedito ?ber 
is .. _ . 

urry ______________________ __ 

Half ofu'protectivcs' added to ' 
latex ___________ __Y ___________ __ 

162 

162, _ 

19/1, I000, 

.717. 5/1, 000 

1, 750 

1,980 

18.6 
7. 4 

32, 600 V 

14, 700, 

‘Good. 
Fair. 

plete precipitation-‘is thus-predetermined, by test” 
and the correspondingpH determined, the proc 
ess-can bethereafter-continued under the same 
conditions and-with closeregulation of the pH. 
This improved,v process; carried‘. out with , the, 

addition» of all , of the,» alum necessary for pre~ 
cipitationv to . the-beater before dilution, isillus: 
trated by the following example: . 
Examplei-p-BOO poundslof .pulp'were beaten to 

thedesiredfreenessin the; beater at 1.95% .con 
sistency. The following chemicals were then add- . 
ed: 3 pounds of oxalic acid as 162/3% solution in 
water; 3~pounds sodiumhydroxide dry ?ake; 18 
pounds sodium ; silicate syrup, (special brand) as 
received; 2%,poundS-alpha; protein dissolved in 
75 co, ammonium-,hydroxidedn 1'7 pounds of 
water; 
(28-29%.NH3); and-64.~5~pounds of alum, dry 
ground. Fiveminutesimixing time was allowed 
between each addition.- Ten, minutes was allowed 
following the addition of the alum for complete 
solution and; mixing. _ The, stock was then diluted 
to,1% consistency‘,anddropped;to achestwith 
648pounds of ;20%-_solid_ssynthetic rubber latex.’v 
The‘ latexwas poureddown theldrop line as the 
stock was going down; This vgives ‘rapid ; and, 
thorough mixinglof the latexwith the completely 
buffered stock“ Theprecipitation was completed-v 
in 20 minutes ,from; the-timeof addition of the 
rubber. The-pI-Iof?the bu?ered stock at 1% con— 
sistency ‘just betore; the ,latexwas added was 5.2. 

The. paper , producedfinlaccord with: the..-ab0ve examplewasireeefrom obieetionableparticles of 7 

rubber and had:the;snperior.;physical properties, I 
especially high’ initial or edge ,teanshown -byv_-E,x 
amples _l and 2. The ~following data are repre-. 
sentative 1,. of paper. made; in _, accord; with Exe 
ampleB; 
Basis weight (3000 sq. ft.) not wounds? 282: 
Gauge in inche'sa?uanee ____ __l______ee_ 21/1000 j 
Tensile, p. s._ i., 
Machinevdirection __ W H _ V 2500 

Across directional” _ _ 2010 
Per cent stretch. . 
Machine directionér ___________ __ 12.0 

Across-direction‘____‘_ ___7___‘_V___,__o__ 19.1 
Initial tear iactor (tensileXstretch), ~~ 
Machine‘ direction‘. _________ -1 __ 30,000 

Across; directness -. 3814.00 

added thereto, as, pqmpared tamedwheaimgprotéqtireemaiériaisgare-ruined. 

20.5 pounds of : ammonium, hydroxidev 
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The improved resalie'nttaineqtbywthe ‘process’; 
in l-whichth‘e protective ,colloidrrlaterialsv are add?‘ ,_ 
ed to the ?ber ,suspensiombefore. the .emulsion1 isvi 

an the results 010,-. l. 
:75 

The states abal- latex“ ‘Had-s "the as... 
examples to produce paper containing about 30% 
of rubber was a latex of synthetic. rubber of ‘the 
butadiene acrylonitriletype known to the trade 
as “Hycar”- or “Xylos” rubber. Such a syn 
thetic rubber ‘latex givesa. resulting sheet of 7 
paper with high initial tear. The type of rubber 
latex to be used in carrying out the process of 
the invention, as well'as the amount,,can, how 
ever, be variedand- will depend on the various 
properties desired in the ?nished sheet. Syn 
thetic rubber latex. of the type indicated is also 
advantageous where greaseproofness or oilproof 
ness is ‘required such as for gaskets.‘ Other types 
of dispersions with elastomeric properties canbe 
used; such as butadiene-styrene, neoprene, poly 
vinyl chloride, vinyl copolymers, nylon, and 
natural rubber,» depending on- the particular 
properties desired in the composite. paper 
elastomer sheet. Improved elastomeric proper 
ties-maybeobtained ;by the addition of suitable 
plasticizers "with-the resin,» if so desired. 
The examples given have referred to un 

bleached kraft pulp. Our invention is not, how 
ever, limited to this pulp. Otherpulpssuitable 
for paper making are included. Some such pulps 
are-the various wood pulps (sul?te, krait, soda, 
semichemical, groundwood, etc), rag pulp, rope 
pulp, jute pulp, etc. 
pulps are included. The exact choice of pulp 
and whether or not it is bleached will depend-on‘ 
the properties desired .to ful?ll the?nal use re-. 
quirements of thepaper; 

Variations dcanybe made in theprocess from the 
formulas and procedures of the above examples, 
which are intended, to bev illustrative but not 
limiting; Thus, ,for example, other colloid ma-. 
terials thanhalpha protein-can be usedsuch as, 
for exampl_e,- hemoglobin,’ casein, starch, sodium 
alginate, etc., and these may be used in conjunc 
tion with or?as substitutes for the alpha protein. 
This invention includes in- its scope various 

modi?cationswell known among paper makers 
and ‘which modi?cations might add desired prop 
ertieS-for ‘various special uses. Examples ofsuch 
well known-modi?cations that might be useful 
are-sizing for water resistance with'rosin, syn 
thetic resin or wax, application of materials to 
produce wet strength;coloring,~?lling, calender 
ing,_embossing,.etc.; 

It Will .thus‘be seenthat ,thepresent invention 
provides imprpvedrroqesees for. the production 
ofa superior, tough, pliable paper sheet with high 
initialhtearstrength, It'will; also‘be seen that 
.iheinrentioniecludes Process steps and features . 

Bleached or unbleached‘ 
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which can advantageously be used in combination 
with each other. It will further be seen that the 
improved process of the invention results in the 
production of a new and superior sheet of paper 
which is strong, tough and pliable and which is 
characterized by high initial tear strength, a soft, 
leather-like feel and good abrasion resistance. 
We claim: 
1. In the method of making a tough, pliable 

sheet of paper with a high initial tearstrength, 
having about 20% to 50% of elastomeric ma 
terials incorporated therein, the step which com 
prises precipitating by the action of a dilute solu 
tion of alum the elastomeric material onto the 
?bers of a slurry of ?ber and water containing 
an emulsion of elastcmeric material and a pro 
tective colloid material, while said slurry has a 
?ber consistency of about 1%. 

2. The process according to claim 1 in which 
the protective colloid material is added to the 
?ber water slurry prior to the addition thereto 
of the emulsion of the elastomeric material. 

3. The method according to claim 2 in which 
the precipitation of the emulsion in the slurry 
is effected by the stepwise addition of an alum 
solution containing about 2% of alum solids. 

4. The method according to claim 2 in which a 
portion of the alum necessary is incorporated in 
the ?ber Water slurry following the addition of 
the protective colloid materials and prior to the 
addition of the emulsion of elastomeric material, 
the remainder of the alum necessary for precipi 
tation being added following the addition of the 
emulsion of the elastomeric material, this last 
portion of the alum being added in dilute solution 
of about 2% solids concentration and in a step 
wise manner. 

5. The method according to claim 2 in which 
about four-?fths of the alum necessary is incor 
porated in the ?ber water slurry following the 
addition of the protective colloid materials and 
prior to the addition of the emulsion of elasto 
meric material, the remaining one-?fth of the 
alum necessary for precipitation being added fol 
lowing the addition of the emulsion of the elas 
torneric material, this last portion of the alum 
being added in dilute solution of about 2% solids 
concentration and in a stepwise manner. 

v6. The method according to claim 2 in which 
all of the alum necessary for precipitation is in 
corporated in the ?ber water slurry following the 
addition of the protective colloid materials and 
prior to the addition of the emulsion of the elas 
tomeric material. 

7. The method according to claim 2 in which 
'all of the alum necessary for precipitation is 
incorporated in the ?ber water slurry following 
the addition of the protective. colloid materials 
and prior to the addition of the emulsion of the 
elastomeric material, and in which a pH of from 
about 5.0 to 6.5 is maintained in the slurry when 
the emulsion of elastomeric material is added. 

8. rIjhe method according to claim 2 in which 
all of the alum necessary foriprecipitation is 
incorporated in the ?ber water slurry following 
the addition of the protective colloid materials 
and prior to the addition of the emulsion of the 
elastomeric material, and in which the quantity 
of alum incorporated in the ?ber water slurry is 
such as to effect precipitation of the elastomeric 
material from the emulsion in from 15 to '45 

ll) 

34) 

35 

40 

50 

55 

65 

70 

10 
minutes after the addition of the emulsion to the 
completely buffered ?ber water slurry. 

9. In the method of making a tough, pliable 
sheet of paper with a high initial tear strength 
having about 20% to 50% of elastomeric mate 
rials incorporated therein, the steps which com 
prise adding protective colloid materials to a pre 
pared paper stock at normal beater consistency 
(about 3-5%), diluting the stock to about 1% 
consistency, adding an emulsion of the elasto 
meric material to the diluted stock and precipi 
tating the emulsion in the slurry while it is at 
said diluted consistency by the action of a dilute 
solution of alum. 

10. The method according to claim. 9 in which 
at least part of the alum is added to the stock 
before dilution and before the addition of the 
emulsion of elastomeric material. 

11. The method according to claim 9 in which 
all of the alum necessary for precipitation is 
incorporated in the ?ber water slurry at normal 
beater consistency, and the slurry is subsequently 
diluted to about 1% consistency before addition 
of the elastomeric material. 

12. In the method of making a tough, pliable 
sheet of paper with a high initial tear strength 
having about 20% to 50% of elastomeric mate 
rials incorporated therein, the steps which com 
prise preparing a paper stock of from about 3 to 
5% consistency, adding protective colloid mate 
rials thereto, subsequently adding alum thereto, 
diluting the stock to a slurry of ?ber and water 
having a fiber consistency of about 1%, adding 
the emulsion of elastomeric material to said 
slurry and precipitating the emulsion therein 
while it is at said dilute consistency by the action 
of a dilute solution of alum. 

13. The method according to claim 12 in 
which alum is also added to the diluted slurry. 

14. The method according to claim 12 in 
which from one-half to four-?fths of the alum 
required for precipitation is added prior to the 
addition of the emulsion and in which a solution 
of about 2% alum is gradually added after the 
addition of the emulsion to complete the precipi 
tation. 

15. The method according to claim 12 in which 
I all of the alum necessary for precipitation is 
incorporated in the ?ber water slurry at normal 
beater consistency, and the slurry is subsequently 
diluted to about 1% consistency before addition 
of the elastomeric material. 

ANDREW LOY MOORE BIXLER. 
JACOB I. FISHER. 
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