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This invention relates to the production of 
sized papers having a finely divided filler com 
pOSed in large part or in whole of a calcium salt 
such as chalk or calcium carbonate. The im 
proved method may be employed for other pur 
poses, as well, where problems are encountered 
similar to those involved in the production of 

O 

Such papers. 
The difficulties involved in the sizing of chalk 

filled paper and the like by the use of the com 
mon sizing ingredients, such as rosin and alum, 
have long been recognized. Warious proposals 
have been made for overcoming these difficul 
ties but these have up to the present met with 
Only partial Success. The foaming of the stock 
and deleterious effect upon the paper produced 
has not been entirely eliminated. Some reduc 
tion of the objectionable foaming may be brought 
about by introducing the filler or the sizing in 
gredientS, or the precipitating agent. Such as 
alum, at a late stage i. e. just before the stock 
is delivered to the wire of the paper machine. 
This reduces to a minimum the time available 
for reaction between the acid ingredients of the 
size and the alkaline ingredients of the filler. At 
the Same time, however, the late introduction 
of one or more of these Substances or the late 
precipitation of the size prevents thorough in 
corporation or distribution of the substances 
throughout the stock and prevents proper set 
ting of the size so that the resulting sheet lacks 
homogeneity and other desirable characteristics. 

I have discovered that objectionable foaming 
may be eliminated by the exercise of appropriate 
precautions even though the sizing constituents 
and alkaline filler are both added at a Sufficiently 
early point to insure thorough intermixture With 

O 

45 

50 

55 

the paper stock and to allow ample time for the 
size to set, say 30 minutes or so. These precau 
tions involve the handling of the stock, after the 
reacting ingredients have been added, in such 
a way that the gas, Such as carbon dioxide, de 
veloped upon the reaction is retained in solu 
tion in the water of suspension. This may be ac 
complished in various, WayS. A sufficient quan 
tity of the gas should be retained to impart to 
the pulp suspension a pH value of less than 7.0 
and preferably below 6.6. An important consid 
eration is that the stock should not be agitated 
or handled under conditions permitting or fa 
cilitating the escape of any appreciable portion 
of the gas into the atmosphere. It Will be ap 
preciated that in operations in which carbon di 
oxide is generated as the result of a reaction 
between the acidic precipitant, such as alum, and 

(C1. 92-21) 
a carbonate filler, such as chalk, the pH of the 
mixture will be below 7.0 due to the presence 
of the acidic precipitant and it is the purpose of 
the invention in this case to maintain the pH 
below 7.0 by the retention of the major part of 
the generated carbon dioxide. 
Carbon dioxide is soluble in water to only a 

very limited extent, i. e. about 1.26 grams per 
liter at 30° C. and 760 m. m. of mercury pres 
Sure. When it is considered that the vapor or 
partial pressure of carbon dioxide in ordinary 
atmospheric air is only about 0.3 m. m. of mer 
cury it will be appreciated that the amount of 
this gas which remains in solution in water 
exposed to the atmosphere is very Small indeed. 
Now if we assume that a slush pulp as deliv 
ered to the slices at a consistency of 1% contains 
for each 60 parts of dry fiber, about 34 parts of 
chalk, two parts of resin size and four parts of 
alum, there will be generated about 0.6 part of 
carbon dioxide in the slush if sufficient time is 
allowed for reaction between the chalk and alum. 
The concentration of the carbon dioxide will then 
be around 0.06 gram per litre. This is equivalent 
to a vapor pressure of about 36 mm. of mercury. 
Since, as stated before, the vapor pressure of 
carbon dioxide in ordinary air is about 0.3 mm. 
of mercury it will be seen that there will be a 
considerable tendency for the carbon dioxide 
to escape from the slush into the atmosphere, due 
to the great partial pressure differential between 
the gas in solution and in the atmosphere. If 
the carbon dioxide is permitted to escape from 
the slush continuously during a reasonable Set 
ting period for the size, about 30 minutes, the 
partial pressure in the solution Will just about 
reach that in the atmosphere, so there will then 
be a very small amount of the gas left in Solu 
tion. The loss of the gas into the atmosphere 
will be accelerated, furthermore, by the agita 
tion of the pulp as it is exposed to the atmos 
phere. Vigorous agitation is normally required 
to bring about the proper intermixture of the 
various constituentS. 
Now, I have found that it is desirable to have 

in solution in the pulp suspension about as much 
carbon dioxide as is normally generated under 
the conditions mentioned, i.e. about 0.06 gram per 
litre. This will impart to the slush a pH value 
of about 6.6 or lower so that it is distinctly on the 
acid side. Objectionable foaming is Substantial 
ly eliminated when the pulp is in this state. It 
is undesirable to allow the pH value of the slush 
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to rise above about 6.8 as it paSSes Onto the 
wire or wet end of a paper machine and it is dis- 5. 

  



10 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

2 
tinctly bad to allow it to rise above 7.0 at this 
point. 
The retention of a Suitable quantity of gas in 

solution may be effected in various ways. The 
simplest procedure is to close to the atmosphere 
the equipment through which the pulp is passed 
and particularly those vessels in which the stock 
is agitated in the course of delivery to the paper 
machine following the addition of the alum and 
chalk or equivalent ingredients. By closing the 
vessels, and particularly by maintaining the flow 
of stock through the System in such a way that 
little or no gas space is provided at the tops of 
the Wessels, it becomes a relatively simple matter 
to so increase the partial pressure of the carbon 
dioxide in any gas accumulated above the stock 
that it will equal the partial pressure of 36 m. m. 
normally generated within the stock. A small 
amount of carbon dioxide may escape from the 
slush at the beginning of the operation but after 
the partial pressure of the carbon dioxide in the 
various vessels has been brought to the point in 
dicated, the further escape of free carbon dioxide 
Will be prevented. If desired, the escape of the 
gas at the OutSet may be eliminated by introduc 
ing into the vessels a Sufficient quantity of car 
bon dioxide from some putside source to create 
the desired partial pressure condition. In fact 
if it should be desired to cause a greater amount 
of carbon dioxide to enter and remain in solu 
tion, than is normally generated by the reaction 
between the alum and chalk, an additional 
amount may be forced into the slush and main 
tained by an appropriate increase in the partial 
pressure of the gas in the vapor space. Other 
methods or means might be employed for pre 
venting the escape of the generated carbon di 
oxide or similar gas from the pulp. For example, 
the upper surface of the mass in any of the mix 
ing or storage tanks might be blanketed with 
foam of Suitable character to avoid exposure of 
the mass to the atmosphere. Any convenient 
arrangement might be provided for maintaining 
an atmosphere With carbon dioxide under a par 
tial pressure of from 40 to 50 mm. or more above 
the surface of the slush. 

Having now explained in a general way the 
improved method of preventing the development 
of deleterious foam in pulp containing chalk or 
the like and the usual sizing ingredients, a de 
tailed description of Suitable apparatus for the . 
conduct of the process Will be given in conjunc 
tion with the accompanying drawing, which ill 
lustrates Schematically that portion of paper 
making equipment that is most suitably modified 
for the purposes of the invention. 

Referring now to the drawing, there is shown 
diagrammatically a beater chest 0 arranged to 
deliver stock to a Jordan f. It will be under 
stood that these are of any conventional con 
struction and are arranged in the usual way in 
relation to other equipment required in the prep 
aration of pulp for delivery to the wire of a 
paper machine. From the Jordan the pulp 
may be passed through a pipe 2 to a reservoir 
3 forming the inlet to a mixing chamber 4. 
The reservoir 3 is preferably connected into the 
mixing chamber at a point near the top of the 
latter and extends upWardly on the outside to a 
point above the top of the chamber. The reser 
voir should normally be kept filled up to the 
level of a discharge pipe 5 by means of which 
Surplus stock is returned to the beater chest. 

Suitable means, such as inlet pipes 6 and fl, 
are provided for the introduction of rosin and 
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alum and a chalk suspension, respectively, into 
the mixing chamber. The introduction of these 
constituents may be regulated in any suitable way 
to insure the production of an appropriate mix 
ture in the chamber. An agitator f8, driven in 
any convenient manner, as by means of a pulley 
9 connected with an appropriate source of 

power, serves to thoroughly mix the pulp, sizing 
ingredients, and filler. The top of the chamber 
may be provided with a suitable stuffing box to 
form a Seal around the agitator Shaft, particu 
larly if it is desired to maintain a slight pres 
sure within the chamber. As the materials are 
being agitated, they gradually move toward the 
bottom of the mixing chamber and are dis 
charged through a pipe 20 into the bottom of a 
machine chest 2. 
The machine chest differs from the conven 

tional type in that it is closed at the top to pre 
went the escape of generated carbon dioxide into 
the atmosphere. An agitator 22, driven in any 
convenient way, as by a belt connected with a 
pulley 23, is preferably provided to continue the 
stirring and intermixing of the various ingre 
dients. The shaft of this agitator may also be 
provided with a stuffng box at the top of the 
chest, if desired. At one side of the top of the 
machine chest a manhole, normally closed by a 
cover 24, may be provided to facilitate the clean 
ing and repair of the chest whenever this be 
comes necessary. It is desirable that the ma 
chine chest should have a capacity sufficient to 
allow the stock to remain in it for about 30 min 
utes or even longer. This will afford ample 
time for the setting of the Size. 
A pipe 25 connected to a suitable outlet open 

ing near the bottom of the machine chest serves 
to deliver the slush to a pump 26 by which it is 
forced through a pipe 27 into a head box 28. The 
mixture is delivered into a chamber 29 within the 
head box and is maintained at a suitable level, as 
indicated at 30. Excess pulp delivered into the 
chamber 29, is returned to the machine chest by 
means of a pipe 3 entering the chest, preferably 
at a point near the bottom. As indicated, the 
pipe 3 is inclined somewhat to the vertical down 
to a point slightly below the top of the machine. 
chest to avoid building up a hydraulic head in 
the chest. The inclination may be somewhat 
greater than shown, for this purpose. 
be desired to maintain a slight pressure within the 
chest this might be accomplished by so arranging 
the chamber 4 and the head box with its return 
connection 3 as to introduce the material into 
the chest under the desired preSSure. 
box should be closed at its top, as indicated, so as 
to prevent the escape of carbon dioxide or other 
gas into the atmosphere. A baffle-plate 32 is pref 
erably provided at an intermediate point within 
the chamber 29 to prevent direct communication 
between the inlet and outlet of this chamber and 
the production of turbulence. The outlet i.; pro 
vided beneath a partition 33 which extends down 
from the top of the head box to a Suitable point 
above the bottom. The size of the opening So 
provided may be conveniently adjusted to regulate 
the flow of pulp by means of a gate 34 made ad 
justable in any convenient way, as by attach 
ment to the rods indicated. 
Water for the further dilution of the pulp is 

introduced into the head box through a pipe 35 
that discharges through the bottom of the box 
into a chamber 36. For this purpose white water 
drained from the pulp at the paper machine may 

Should it 
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tending upwardly to an appropriate point above 
the bottom of the head box serves to regulate the 
level of the water in the chamber 29 and thus 
maintain a desired head. Excess water is dis 
charged over the partition into the chamber 38, 
from which it is withdrawn by means of a pipe 
39 and disposed of in any convenient way, prefer 
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ably for recirculation through the system. Balf 
fle-plate 60, extending upwardly from the bottom 
of the head box, prevents the direct delivery of 
water from the pipe 35 to the outlet of the chan 
ber 36 and the creation of turbulence. A regu 
lated amount of water is delivered from the cham 
ber 36 into the intermediate mixing compartment 
of the head box through an opening at the bot 
tom of a partition 4 controlled by a gate 42, ad 
justable in any convenient way. A baffle-plate 
43 is preferably provided to avoid the production 
of turbulence within the mixing compartment as 
the pulp is delivered from the chamber 29 and 
the Water from the chamber 36. The rate of in 
troduction of the pulp and water is so regulated 
as to maintain the mixture at a suitable level, as 
indicated at 48. By appropriate adjustment of 
the gates 38 and 42, it is possible to maintain this 
level and also the proper ratio between the pulp 
and water to provide the desired consistency. It 
will be understood that these controls might, if 
desired, be automatically effected by the provi 
Sion of a consistency regulator at a suitable point 
in the System. 
From the bottom of the mixing compartment 

of the head box the mixture is delivered through 
a pipe 45 to an enclosed mixing chamber 46 pro 
vided with an agitator 4 driven in any convenient 
way, as by means of a pulley 38. In passing 
through the mixing chamber 46, the water and 
pulp are thoroughly intermixed so that a suspen 
Sion of uniform consistency is discharged through 
a pipe 89 to a rifle box 50. The arrangement of 
the mixing chamber and rifle box in relation to 
the head box is such that a natural flow is pro 
vided to and through the rifflers. A baffle 5, hav 
ing aSSociated thereWith a gate 52, serves to con 
veniently control the flow of the mixture through 
the rifle box and to maintain a liquid level, as 
indicated at 53, at the head of the rifle box. 
At the discharge end of the rifle box the pulp 

is delivered by means of a pipe 58 to a screen 55. 
The latter is completely enclosed by a chamber 
56 so as to prevent the escape of carbon dioxide 
into the atmosphere. It will be understood that 
in this way the partial pressure of the carbon 
dioxide in the vapor space above the liquid level 
in the screen may be maintained at such a point 
that there will be no tendency for the carbon 
dioxide in the pulp to escape. The screen may 
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otherwise be of conventional design and may be 
arranged to discharge the screened pulp through 
an opening 5 into a flow box 58 of a paper ma 
chine. A baffle 59 may conveniently be provided 
to regulate the flow of the pulp to the wire or 
apron 66 of the machine as the wire passes around 
the breast roll 6. From this point on the oper 
ation may be conducted in the usual way to form 
a continuous web of paper, although, if desired, 
the gas may be retained as much as possible in the 
white water drained from the pulp at the paper 
machine by exercising similar precautions in the 
handling of this water. Furthermore the entire 
wet end of the paper machine might be enclosed 
and an atmosphere rich in carbon dioxide or the 
like maintained around the Web as it is formed. 
This, however, is not actually necessary since the 
time element involved is so brief that an appre 

3 
ciable amount of gas will not ordinarily escape 
in the formation of the web. It will be found that 
no deleterious foaming will take place, as the 
result of the handling of the pulp in the manner 
indicated without modifying the paper machine 
itself. 
The foregoing equipment may conveniently be 

S0 arranged and operated that the pulp substan 
tially fills the mixing chamber and machine chest 
so that very little space is available for the ac 
cumulation of air or gas. The gas space above 
the pulp in the head-box, rifle-box and screen 
may also be reduced to a minimum to limit the 
escape of gas from the stock. However, this is 
not altogether essential since, as has been pre 
viously stated, the escape of carbon dioxide from 
the pulp mixture may readily be inhibited by 
introducing an atmosphere rich in carbon dioxide 
into the upper portions of each of the enclosed 
devices mentioned, from the mixing chamber 4 
to the wet end of the paper machine. For this 
purpose a Suitable inlet pipe may be provided at 
the top of the mixing chamber, machine chest, 
head-box, rifle-box, and screen, and these inlets 
may be connected to any suitable source of car 
bon dioxide or gas rich in carbon dioxide as, for 
example, flue gas or lime kiln gas. If this ex 
pedient is employed the gas space above the stock 
in each vessel may be as large as desired since 
the partial pressure of the carbon dioxide or 
similar gas in this gas space may be readily 
maintained above that of the gas in solution so 
that none will escape. In lieu of introducing 
carbon dioxide from a separate Source sufficient 
acid may be added to the pulp to insure the gen 
erating of an ample quantity of the gas. If it is 
desired to retain as much gas as possible in Solu 
tion in the White water the Save-alls and the like 
may, in addition to being enclosed, be provided 
With inlets for the introduction of a gas rich in 
carbon dioxide or whatever gas is to be retained. 

In lieu of providing the screen 5 at the point, 
indicated beyond the rifle box, the screening 
might be effected after the Jordaning of the pulp 
and prior to the introduction of the sizing in 
gredients or filler or both. If this is done it will 
be unnecessary to completely enclose the screen 
or to take any other precautions to maintain an 
atmosphere of carbon dioxide above the liquid in 
the screen. 

It will be apparent that the construction and 
arrangement of apparatus as described enables 
the thorough intermixture of the fibers, sizing 
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ingredients and filler and the allowance of ample , 
time for the setting of the size without the at 
tendant loss of carbon dioxide from Solution and 
hence without permitting the pH value of the 
suspension to rise above the point at which ob 
jectionable foaming begins to take place. 
While the preferred method of procedure and 60 

a preferred form of equipment have been de 
scribed in considerable detail, it will be under- . . . . 
stood that numerous variations may be made in 
the conduct of the process and in the construc 
tion and arrangement of the equipment without 
departing from the general Spirit and Scope of 
the invention. It has been indicated as desirable 
to introduce the filler at the mixing chamber. 
It might well be added at an earlier or later stage 
although if any considerable amount is added, 
say more than 10% of the weight of the dry 
fibre, it is best not to mix it with the pulp until 
after the latter is fully beaten. Furthermore it 

65 

70 

will not become uniformly distributed if added 
too late i. e. beyond the machine chest for exam 
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4 
ple, particularly if a large amount is used, such 
as 20 to 35%. Moreover, while the invention has 
been explained with particular reference to the 
foaming problems encountered in the use of 
chalk as a filler and alum as a size precipitant 
in paper, it will be understood that the invention 
is of broader application. It may, for example, 
be utilized in connection with other fillers in 
whole or in part and other sizing agents, the 
reaction between which gives rise to deleterious 
foaming in the course of producing paper. For 
example, a part or all of the rosin may be re 
placed by wax or rosin-wax or similar substances 
while the alum may be replaced in part by Sul 
furic acid or other acids. The pulp stock en 
ployed may be either sulfite, soda or kraft or a 
mixture of two or more of them or mixtures of 
these with other pulps according to the strength 
and character of paper desired. The invention 
may also be used to advantage under other con 
ditions, which make it desirable to maintain a 
low pH value in the pulp delivered to a paper 
machine. In lieu of completely enclosing the 
various mixing and storage chambers other 
means may be adopted for preventing the free 
movement of the gases away from the Surfaces of 
masses of pulp. The use of foam for this purpose 
has already been suggested herein. It will be 
apparent that the various covers need not be 
absolutely air tight. The rifle-box and head-box 
covers, particularly, need only be reasonably 
tight to prevent free movement of gases with 
the pressure substantially the same inside and 
out. Another possible variation is to place the 
head-box, rifflers, screens, and the wet end of the 
paper machine in an enclosed room having a suf 
ficiently high carbon dioxide content in its at 
mosphere to prevent escape of the gas from the 
pulp. The various controls for the system should 
then be located outside of the room. I do not 
desire to limit myself other than by the claims 
Which follow. 
What I claim is: 
1. A method of producing sized paper having 

sizing ingredients and a filler naturally reacting 
to produce carbon dioxide and objectionable 
foaming which includes the steps of mixing a pulp 
suspension, sizing ingredients including an acidic 
precipitant and filler out of communication with 
the outside atmosphere at a pH not above 7.0, 
permitting the filler and acidic precipitant to 
react to a limited extent and maintaining above 
the suspension in the course of mixing the same 
an atmosphere rich in the carbon dioxide gen 
erated by the reaction between the sizing in 
gredients and filler to thereby maintain -the 
mixture at a pH not above 7.0. 

2. A method of producing a filled and sized 
paper which includes the steps of thoroughly 
mixing in a closed vessel at a pH not above 7.0 a. 
pulp suspension, sizing ingredients including an 
acidic precipitant and a filler containing a finely 
divided calcium salt capable of reacting with Said 
sizing ingredients to produce carbon dioxide, per 
mitting the filler and sizing ingredients to react 
to a limited extent, and maintaining the mixture 
out of contact with the outside atmosphere un 
der conditions preventing the escape from Said 
mixture of substantial quantities of carbon di 
oxide substantially up to the point at which it 
is delivered to the wire of a paper machine to 
thereby maintain the mixture at a pH not 
above 7.0. 

3. A method of producing a filled and sized 
paper which includes the steps of thoroughly 
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mixing in a closed vessel a pH not above 7.0 
a pulp suspension, a fillér containing calcium 
carbonate, and sizing ingredients including alum, 
permitting the filler and sizing ingredients to 
react to a limited extent and maintaining the 
mixture out of contact with the Outside atmos 
phere under conditions preventing the eScape 
from said mixture of Substantial quantities of 
said gas substantially up to the point at which it 
is delivered to the wire of a paper machine to 
thereby maintain the mixture at a pH not 
above 7.0. 

4. A method of producing sized paper having 
sizing ingredients and a filler naturally reacting 
to produce carbon dioxide and objectionable 
foaming which includes the steps of intermixing 
a pulp suspension, sizing ingredients including an 
acidic precipitant and a filler, permitting the 
filler and acidic precipitant to react to a limited 
extent, and retaining in solution in the pulp Sus 
pension from which the paper is formed a Sufi 
cient portion of the carbon dioxide generated by 
the reaction between the acidic precipitant and 
filler to maintain a pH value of less than 6.8, 
substantially up to the point where the stock is 
delivered to the wire of a paper machine. 

5. A method of producing sized paper having 
sizing ingredients precipitated by an acidic pre 
cipitant and a filler naturally reacting to pro 
duce carbon dioxide and objectionable foaming 
which includes the steps of permitting the filler 
and acidic precipitant to react to a limited extent 
preventing the free movement of gases away from 
the outer surfaces of bodies of pulp containing 
the acidic precipitant and filler in the course of 
mixing the stock and delivering it to a paper 
machine, and maintaining the stock at a pH not 
above 7.0 in the course of Such mixing and 
delivery. 

6. A method of producing sized paper having 
sizing ingredients and a filler naturally reacting 
to produce carbon dioxide and objectionable 
foaming which includes the steps of mixing a pulp 
Suspension, sizing ingredients including an acidic 
precipitant and filler of the character specified 
at a pH not above 7.0 and passing the same 
through a series of vessels to a paper machine, 
permitting the filler and sizing ingredients to 
react to a limited extent and maintaining a sub 
stantially motionless atmosphere rich in the car 
bon dioxide being generated by the reaction be 
tween the filler and sizing ingredients above the 
surface of the stock in the course of mixing the 
same and passing it to the paper machine to there 
by maintain the mixture at a pH not above 7.0. 

7. A method of producing sized paper having 
sizing ingredients and a filler naturally reacting 
to produce carbon dioxide and objectionable 
foaming which includes the steps of mixing a pulp 
Suspension, non-gaseous sizing ingredients in 
cluding an acidic precipitant and a filler of the 
character specified at a pH not above 7.0 for a 
period of not substantially less than 30 minutes, 
and permitting the filler and sizing ingredients 
to react to a limited extent while maintaining 
the major portion of the carbon dioxide gener 
ated by the reaction between the sizing ingre 
dients and filler in solution in the pulp suspension 
from which the paper is formed to thereby main 
tain the mixture at a pH not above 7.0. 

8. A method of producing sized paper having 
sizing ingredients and a filler naturally reacting 
to produce carbon dioxide and objectionable 
foaming which includes the steps of mixing a 
pulp suspension, sizing ingredients including an 
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acidic precipitant and a filler of the character 
specified at a pH not above 7.0 for a period of not 
substantially less than 30 minutes, and permit 
ting the filler and sizing ingredients to react to 
a limited extent while maintaining most of the 
carbon dioxide generated by the reaction between 
the sizing ingredients and filler in solution in the 
pulp suspension from which the paper is formed 
to thereby maintain the mixture at a pH not 
above 7.0, and passing the stock out of contact 
with the outside atmosphere to the wet-end of a 
paper machine. 

9. A method of producing sized paper having 
sizing ingredients and a filler naturally reacting 
to produce carbon dioxide and objectionable 

pulp suspension, sizing ingredients including an 
acidic precipitant and filler of the character 
specified at a pH not above 7.0 in a closed vessel 
Substantially filled with the constituents being 
mixed and allowing the acidic precipitant and 
filler to react to a limited extent to generate car 
bon dioxide which is retained in the pulp sus 
pension by virtue of the substantial absence of 
gas space above it and thereby maintains the 
suspension at a pH not above 7.0. 

10. A method of producing sized paper having 
... sizing ingredients and a filler naturally reacting 
to produce carbon dioxide and objectionable 
foaming which includes the steps of mixing a 
pulp suspension, sizing ingredients including an 
acidic precipitant and filler of the character 
Specified at a pH not above 7.0 in a closed vessel 
substantially filled with the constituents being 
mixed and allowing the acidic precipitant and 
filler to react to a limited extent to generate car 
bon dioxide which is retained in the pulp sus 
pension by virtue of the substantial absence of 
gas Space above it and thereby maintains the 
suspension at a pH not above 7.0, introducing 
and withdrawing the constituents and mixture, 
respectively, at a rate allowing not substantially 
less than 30 minutes for the setting of the size, 
and passing the mixture out of contact with the 
outside atmosphere to the wet end of a paper 
machine. 

11. A method of producing sized paper having 
sizing ingredients and a filler naturally reacting 
to produce carbon dioxide and objectionable 
foaming which includes the steps of intermixing 
a pulp Suspension, non-gaseous sizing ingredi 

55 

ents including an acidic precipitant, and a filler 
at a pH not above 7.0, permitting the filler and 
sizing ingredients to react to a limited extent, 
and maintaining the major portion of the carbon 
dioxide generated by the reaction between the 
sizing ingredients and filler in solution in the 

S 
pulp suspension substantially until it is formed 
into a web of paper to thereby maintain the mix 
ture at a pH not above 7.0. 

12. A method of producing sized paper having 
sizing ingredients and a filler naturally reacting 
to produce carbon dioxide and objectionable 
foaming which includes the steps of mixing a 
pulp Suspension, sizing ingredients including an 
acidic precipitant, and filler in a closed vessel at 
a pH not above 7.0, permitting the filler and siz 
ing ingredients to react to a limited extent, and 
maintaining the mixture out of contact with the 
atmosphere and in the presence of the carbon di 
oxide produced under a vapor pressure a number 
of tirnes greater than in an average normal at 
mosphere up to the point at which it is delivered 
to the wire of a paper machine. 

13. A method of producing sized paper having 
sizing ingredients and a filler naturally reacting 
to produce carbon dioxide and objectionable 
foaming which includes the steps of mixing a 
pulp Suspension, sizing ingredients including an 
acidic precipitant, and filler out of communica 
tion with the outside atmosphere at a pH not 
above 7.0, permitting the filler and sizing ingre 
dients to react to a limited extent, and maintain 
ing the mixture out of contact with the atmos 
phere and in the presence of the carbon dioxide 
produced substantially up to the point at which 
it is delivered to the wire of a paper machine to 
thereby maintain the mixture at a pH not 
above 7.0. 

14. A method of producing a filled and sized 
paper which includes the steps of thoroughly mix 
ing in a closed vessel at a pH not above 7.0 a pulp 
Suspension, sizing ingredients including an acidic 
precipitant, and a filler containing a finely divid 
ed calcium salt capable of reacting with said siz 
ing ingredients to produce carbon dioxide, per 
mitting the filler and sizing ingredients to react 
to a limited extent to produce said carbon diox 
ide, and preventing the escape from said mixture 
of Substantial quantities of said carbon dioxide to 
thereby maintain the mixture at a pH not 
above 7.0. 

15. A method of producing a filled and sized 
paper which includes the steps of thoroughly 
mixing in a closed vessel at a pH not above 7.0 
a pulp suspension, a filler containing calcium car 
bonate, and sizing ingredients including alum, 
permitting the carbonate and alum to react to a 
limited extent to produce carbon dioxide, and 
preventing the escape from said mixture of sub 
stantial quantities of the carbon dioxide so gen 
erated to thereby maintain the mixture at a pH 
not above 7.0. 

FRANC's G. RAWLING. 
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