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This invention relates to a method of sizing 
paper and more particularly to a method of 
sizing paper filled with alkaline filler. 
The principal object of this invention is 

5 to provide a method of sizing paper filled 
with alkaline filler wherein sizing previously 
incorporated with fibrous material is added 
to the paper mix at the wet end of the paper 
machine. 
A further object is to provide a method of 

sizing paper filled with alkaline filler wherein 
sizing is precipitated on fibrous material and 
such sized fibrous material is incorporated 
into a mix containing alkaline filler at the 

15 wet end of the paper machine. 
A further object is to provide a method 

O 

for sizing paper filled with alkaline filler. wherein the sizing is precipitated on fibre 
in the absence of any substantial quantity of 20 alkaline filler. 
Other objects, and advantages of this in 

vention will become apparent during the 
course of the following description. 

In my copending application Serial No. 
25 304,175, filed September 5, 1928, I disclose 

a method by which sized paper filled with 
an alkaline filler may be made by introducing 
into a mix containing fibrous material and 
an alkaline filler, previously precipitated 

30 sizing such as rosin size precipitated by 
alum, accompanied if desired by an excess 
of the size precipitant such as alum, under 
conditions favoring the minimizing of the 
time and/or intimacy of contact of the pre 

85 cipitated sizing with the constituents of the 
mix, preferably at the wet end of the paper machine. 
One adaptation of my method therein dis 

closed is that of precipitating size with a size 
40 precipitant in the presence of fibrous ma 

terial and adding this sized fibrous material 
to a mixture of fibre and an alkaline filler 
under conditions favoring the minimizing 
of the time and/or intimacy of contact of 

45 the sized fibre with the constituents of the 
mix, preferably at the wet end of the paper 
machine. This adaptation of my process, 
while disclosed in my copending application, 
is not claimed therein. In the present ap 
plication I claim this hitherto unclaimed 

Application filed March 31, 1930. Serial No. 440,645. 
adaptation; I also make further disclosure 
as to the practice of my invention and make 
claim to such novel features as are contained 
therein. 
As I have disclosed in various of my co 

pending applications, I have found that in 
the manufacture of paper filled with an alka 
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line filler, certain effects in fibrous mixes in 
which an alkaline filler is present, such as 
the effect of acidity, the effect produced by 
sizing such as rosin size precipitated by alum, 
the effect produced by a precipitate of mate 
rial such as sodium silicate precipitated by 
alum, or the like, are greatly deteriorated if 
not completely destroyed by the action of 
the alkaline filler under the conditions or dinarily obtaining in paper manufacture, 
that is, conditions under which the various 
ingredients of the fibrous mix are in contact 
for a relatively long period of time and at a 
relatively high concentration. I have dis 
covered, however, that if the conditions be so 
adjusted that the time of contact of the alka 
line filler with the other constituents of the 
mix be greatly reduced and particularly if 
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the intimacy of contact of the alkaline filler 
with the other constituents of the mix be 
greatly reduced, this deteriorating or de 
structive effect is substantially if not com 
pletely prevented. I have also devised a 
practical method for making use of this dis 
covery whereby the various desired effects 
mentioned above and their like may be ob 
tained in the manufacture of paper filled with 
an alkaline filler by the procedure of adding 
various ingredients to the paper mix under 
conditions favoring the minimizing of the 
time and/or intimacy of contact of these con- . 
stituents with the paper mix. . 90 
Addition of these materials to the mix may 

in certain cases take place when the mix is in 
the concentrated stage providing the time 
which the mix remains in the concentrated 
stage is very brief. For example, if I intro- 95 
duce my material subsequent to the passage 
of the mix from the machine chest, i. e. the 
final chest prior to the paper machine, and 
prior to the point of dilution at the mixing 
box, whether or not a refining engine such 100 
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for example as a jordan be interposed be. 
tween the machine chest and the paper ma 
chine, the material added will then be in con 
tact for only a brief period of time with the 
ingredients of the mix, and as I have stated 
this procedure is in certain cases fairly satis 
factory. However, inasmuch as intimacy of 
contact also plays a very important rôle in 
the deterioration or the destruction of the 
effects I wish to obtain, I prefer to add the 
materials to the fibrous mix at or subsequent 
to the point of dilution of the mix, that is, 
at or subsequent to the point where the mix 
is largely diluted preparatory to delivery to 
the web-forming device, or in other words at 
the wet end of the paper machine. 
The material, the addition of which in the 

manufacture of paper filled with alkaline 
filler under the conditions just set forth, forms the subject matter of the present in 
vention, is as stated above, sizing associated 
with fibrous material, the sizing being pres 
ent usually in the form of size precipitated in 
the presence of fibrous material by a size pre 
cipitant, an excess of size precipitant nor.: 
mally being used. 
. A convenient method of carrying out my 
invention involves the employment of two independent systems of mixing and/or treat 
ing apparatus. The first system may con 
sist advantageously of the usual mixing 
and/or treating machinery incident to paper 
‘manufacture such as a beater, various chests, and a refining engine such as a jordan, which 
finally deliver the fibrous mix to the mixing 
box of the paper machine. Into the beater 
of this system may be fed in the usual man 
ner part of the total fibrous material which 
is to be used in making the paper and which 
may include machine broke both wet and 
dry, and any other fibrous material contain 
ing alkaline filler if desired, and then the 
alkaline filler itself (that is, the filler pre 
viously unassociated with fibre). Alum may 
or may not be used at this point as desired. 
This mix is given sufficient treatment in the 
beater, thendumped into a chest. it may 
then be conducted through a jordan to an 
other chest and then into the mixing box of 
the paper machine, or the jordaning may be 
done subsequent to the final chest and the 
jordan deliver directly into the mixing box. 
he mix up to this point may be in a substan 

tially unsized condition. If apparatus be 
used in connection with the paper machine 
for the recovery of the solids in the excess 
white water, such as sedimentation or filtra 
tion apparatus, the settlings from such a 
sedimentation apparatus Inay be convenient 
ly returned to any prior point in the process 
such as the beater or the chests, or if a filtra tion apparatus be employed using “sweet 
ener' stock, that is, fibrous mix for use as a 

65 
filter mat, such sweetener stock may be drawn 
from one of the chests and after use for 
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filtering the excess white water be suitably 
returned to one of the chests. Wet wastes 
from the paper machine other than those 
mentioned, for example the contents of the 
couch pit, may be delivered as customary 
into one of the chests. 
The second system may conveniently con 

sist of a beater, a chest, and a jordan engine, 
which finally delivers a sized fibrous mix to 
the mixing box of the paper machine. Into 
the beater of this system is fed the remainder 
of the total fibrous material (not fed into the 
beater of the first system) which is to be used 
in making the paper. This fibrous material 
should contain no or substantially no alka 
line filler, or at least an amount so small that 
it may be rendered substantially completely 
chemically inert, as by the size precipitant 
used. This fibrous material may consist of 
any suitable papermaking fibrous stock, but 
obviously should contain substantially no 
machine broke from a machine utilizing 
alkaline filler, nor any waste paper in which 
alkaline filler has been employed. This 
furnish may preferably consist of new fibrous 
material, that is, fibre which has not already 
been previously made into paper such as 
sulphite, soda, or sulphate pulp, or the like, 
or it may contain reworked stock such as old papers in which there is substantially, no 
alkaline filler content. To this fibrous ma 
terial is added size, for example rosin size, 
and size precipitant, for example alum. 
After sufficient treatment in the beater the 
sized fibrous mix is dumped into a chest if desired, then put through a jordan engine, 
and from the jordan engine the mix may be 
delivered to the mixing box of the paper ma 
chine where it meets the fibrous mix con 
taining alkaline filler prepared as in the first 
system above. These two fibrous mixes now 
combined into one are delivered on to the 
web-forming device of the paper machine 
and sized paper filled with alkaline filler 
results therefrom. w 
It might be anticipated that if a relatively 

small portion of sized fibrous mix were mixed with a relatively large portion of substantial 
ly unsized fibrous mix, and paper made there 
from, the resulting paper would not be uni 
formly sized, owing to the fact that only a 
relatively few of the fibres had sizing actu 
ally deposited upon them. 

I have discovered by experiment, however, 
that such is not the case, but that a satisfac 
torily uniform sizing (as indicated by flota 
tion on aqueous ink) may be obtained in a 
sheet in which sizing is deposited even on 
only a relatively minor portion of the fibrous 
material. It is thus seen that the addition 
of a sized fibrous mix to a substantially un 
sized fibrous mix will produce a satisfactorily 
sized sheet. 
The proportion to be used of sized fibre 

coming from the second system to substan 
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tially unsized fibre delivered from the first 
system is dependent upon the individual cir 
cumstances in any given case. I have found 
it possible to use as little as 5 per cent. of 
sized fibre and 95 per cent. unsized fibre and 
still obtain satisfactory results. Moreover 
I do not limit myself to the 5 per cent. as the 
minimum, as in certain cases it may be desir 
able to use even less than 5 per cent. of sized fibre. 
However where circumstances permit, I 

prefer to use as large a percentage of sized 
fibre in proportion to the unsized fibre as is 
feasible. This is advantageous especially 
from the standpoint of foaming. For exam 
ple the amount of sizing to be used in making 
the sized fibre mix must necessarily be sufi 
cient to provide sizing for the entire sheet, 
in the case where the remainder of the fibre is 
substantially unsized. Thus for example if 2 
per cent. of sizing, for example rosin size pre 
cipitated by alum, were desired to be used 
on the weight of the combined fibrous mixes 
from systems one and two, if only 5 per cent. 
of the fibre were to be sized, this fibre would 
have to be sized with the amount of sizing 
sufficient for the combined mix, or 2 per cent. 
on the combined mix. Thus this 5 per cent. 
of fibre would have to be sized with 40 per 
cent of its weight of sizing. As is well known 
in the art, sizing fibre with high percentages 
of sizing, even far less than 40 per cent. by 
weight of the fibre, causes a very considerable 
amount of foam in the whole process of stock 
preparation, and later on the paper machine 
providing paper with such a high percent 
age of sizing is being made. For this reason 
I prefer to utilize a much higher percentage 
of sized fibre in the paper, for example, 20 
per cent. or even more in certain cases, and 
in some instances I find it desirable to have 
the sized fibre constitute the major part of 
the combined mix. If 20 per cent. of the 
total fibre be used for the sized fibre and 2 
per cent. of sizing on the weight of the com 
bined furnish be desired, this would mean 
that the 20 per cent. portion of the fibre 
would be sized with 10 per cent. of sizing by 
weight, and hence would foam very much less 
in the stock preparation than would fibre 
sized with 40 per cent. by weight of sizing. 
However, even with 10 percent. of sizing on 
the weight of this portion of fibre, foaming is 
apt to occur, and hence it is preferable in 
order to minimize foaming to give this por 
tion of fibre appropriate mechanical treat 
ment in the beater prior to the addition of 
the size. Then the beater roll may be lifted 
if desired, size such as rosin size added and 
circulated in the beater long enough to secure 
complete mixing and then size precipitant 
such as alum added, or of course, the order 
may be reversed if desired. I prefer to add 
size precipitant in excess, such as is the nor 
mal custom in sizing fibre. 

3 
It will be apparent that a portion of the 

sizing will be introduced into the earlier part 
of the first system, i.e. the alkaline filler sys 
tem, by the ordinary course of events in the 
papermaking operation. For instance wet 
and dry broke from the paper machine con 
taining sizing, is normally introduced into 
the beater of the first system. As explained 
above, such sizing as is introduced at this 
point will be deteriorated if not completely 
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75 destroyed by the action of the alkaline filler. 
Likewise the sizing containing material re 
covered from the white water is normally in 
troduced into the first system in the concen 
trated stage and remains there for a consider 
able time; also any trim from the paper ma 
chine wire in addition to the other contents 
of the couch pit, particularly the concen 
trated paper web resulting from a wet end 
break, all sizing-containing material, will 
normally be introduced either continuously 
or intermittently usually to one of the stock 
chests; and the sizing therein thus will be 
subjected to deterioration or destruction by 
the alkaline filler. 
However inasmuch as ordinarily 80 to 90 

per cent. or more of the mix fed to the web 
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forming device is made into paper immediate 
ly, at least about 80 per cent. of the sizing 
being incorporated into the paper will not be 
subject to attack by the alkaline filler. There 
fore it may be stated that the percentage of 
the sizing which may thus be returned to the 
unsized part of the system would at a maxi 
mum not be over approximately 20 per cent. 
and in many cases the percentage would be 
much less. Now for example if 2 per cent. 
sizing based on the combined furnish of the 
two systems is used, 20 per cent. of this or 
approximately 0.4 per cent. sizing might be 
introduced into the earlier part of the first 
system. This sizing will be deteriorated even 
to the point of destruction by the action of 
alkaline filler. However as disclosed in my 
copending application Serial No. 304,168 filed 
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September 5, 1928, deteriorated or destroved 
sizing may be restored in a fibrous mix which 
contains an alkaline filler by the addition of 
a restoring agent, such as acidic material for 
example alum, at the wet end of the paper 
machine. The fibrous mix of the first system 
when it reaches the mixing box may thus 
contain a certain amount, say for instance in 
the case cited 0.4 per cent., of deteriorated 
or destroyed sizing. When this fibrous mix 
from the first system is combined with the 
sized fibrous mix from the second system con 
taining preferably an excess of alum, this 
excess of alum acts to restore the deteriorated 
or destroyed sizing present in the first mix, 
and thus this restored sizing functions to im 
part sizing in the paper produced. The paper 
therefore in such case will be sized chiefly 
from the undeteriorated sizing from the sec 
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ond system, but in minor degree from the re 
stored sizing of the first system. 
There are several variations of my inven 

tion which may be employed satisfactorily. 
One of these is to dispense with the use of a 
jordan in the second system, by merely beat 
ing and sizing the fibrous mix, delivering it 
first to a chest and from there directly to the 
mixing box of the paper machine. This of 
course introduces uniordaned fibre into the 
paper, but under some conditions this is en 
tirely satisfactory, while under other condi 
tions it may be compensated for by a more 
complete jordaning of the fibrous mix of the 
first system. 
Another variation may be used in the case 

where the jordan is placed subsequent to the 
machine chest in the first system. In this case 
the beaten sized mix from the second system 
may be introduced just prior to the jordan of 
the first system and mixed at that point with 
the first system fibrous mix, the combined mix 
jordaned and then delivered directly from 
the jordan to the mixing box of the paper 
machine. While this is not my preferable 
procedure because of the greater attack of the 
alkaline filler on the excess precipitant and 
the sizing in the sized fibrous mix, in certain 
instances where no unjordaned stock is de 
sired in the paper, this may be employed to 
advantage. 
A third variation which may be convenient 

ly used is to employ a large or even the major 
portion of the fibrous material in the second 
swstem to give sized fibre, and employ in the 
first system the remainder of the fibrous ma 
terial, which may if desired be previously 
worked fibrous material such as reworked 
old paper stock and/or reworked broke. This 
latter will be the fibrous material with which 
to mix the alkaline filler. For example in a 
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furnish which would ordinarily contain sul 
phite pulp, soda pulp, old paper stock, broke, 
and alkalne filler, the sulphite and soda 
pulps may be used in the second system, and 
the remainder in the first system. The re 

paper stock (deinked and/or 
bleached if desired) and the reworked broke 
without subjecting them to any beating op 
eration, may be defibred separately if desired 
and mixed in a suitable container with the 
alkaline filler. If sweetener stock is used in the excess white water recovery system, this 
mix may be suitably employed as the syveet 
ener stock and after so functioning, the sweet 
ener stock may be returned to this mix. This 
fibrous mix which is from the first system may 
then be lead to the mixing box of the paper 
machine where it meets the sized fibre mix of 
the second system previously jordaned. As 
will be noted the first system mix, containing 
alkaline filler added as such (i. e. previously 

65 

unassociated with fibre), and the wastes from 
the paper machine containing alkaline filler, 
requires little if any further mechanical treat 
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ment after defibring, because it has been 
beaten and jordaned in its original manufac 
ture, and hence can be employed directly with 
the sized mix of the second system at the mix 
ing box of the paper machine if desired, with 
out further beating and/or jordaning. In 
certain cases, as will be seen, this results in 

70 

great economy of power, as it permits the 
utilization of the reworked old stock without 
beating or jordaning. It also is advantageous 
in that the beating and jordaning appara 
tus ordinarily utilized in connection with a 
paper machine may be employed for the mix 
ing and treating of the second system mix, 
i. e. the sized mix, and no other beating or 
jordaning equipment need be used for han 
dling the first system mix, but only some sort. 
of a mixing device in connection with a chest 
if desired. 
My invention may be used as described 

above, or in connection with the inventions 
disclosed in one or more of my copending 
applications in which one or more materials 
are added at the wet end of the paper machine 
such for example as an alkaline filler, size, 
size precipitant, acidic material such as alum, 
Sodium silicate, precipitated sodium silicate, 
starch, wet wastes returned from the paper 
machine, and the like. 
A combined method which is particularly 

Satisfactory is one in which alkaline filler is 
added to the fibrous mix of the first system at 
the wet end of the paper machine instead of 
(or in conjunction with) addition in the 
beater. It is added conveniently at approxi 
mately the same time as the sized fibre is 
added. - 
A restoring agent, for the deteriorated 

size which may be present in the first system 
mix, may be added at the wet end of the 
paper machine. In such case an excess of size 
precipitant in the second system mix may be 
dispensed with if desired. 
Where previously precipitated sodium sili 

cate is employed, it may suitably be prepared 
as such by precipitating this material pref 
erably in conjunction with the size on the 
fibrous material of the second system. 

In the practice of my invention, it is de 
sirable to have suitable stock controlling de 
vices so that weight variations in the paper 
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will be reduced to a minimum. It is also de 
sirable to have a device provided whereby 
in the case of a wet end break the flow of 
the sized fibrous mix to the mixing box may 
be temporarily interrupted in order that an 
undue amount of sized fibre will not accu 
mulate in the couch pit. When the web is 
again ready to be fed into the driers the flow 
of the sized fibre may be immediately turned 
O). - 

It is not essential in the practice of my in 
vention to return all or any of the wet ma 
chine wastes or the dry broke to the beater or 
other point of the first system. They may 
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if desired be utilized otherwise, as in the 
furnish of another paper machine. In such 
case the first system fibrous mix may con 
tain substantially no sizing, the sizing being 
supplied wholly by the second system fibrous 

IX. 

On the other hand, additional sizing may 
if desired be incorporated into the first sys 
tem fibrous mix, but my preferable pro 
cedure is to supply no extra sizing as such to 
the first system but to supply substantially 
all of thesizing (with the exception of the 
restored sizing, if any) to the combined mix 
from the sized substantially alkaline filler 
free fibrous mix of the second system. 
As a size precipitant and/or restoring 

agentin place of alum, I may use with a meas 
ure of success an acidic material such as sul 
phuric acid (H2SO), an acid salt such as 
sodium bisulfate (NaHSO.), or other me tallic compounds such as zinc salts, iron salts, 
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or other compounds of aluminum. Of the 
aluminum salts available I may use the chlo 
ride or the like, but I prefer to use ordinary 
“alum.' - 

In place of rosin size I may use satisfac 
torily in the practice of my process any other 
size suitable for sizing paper. Examples 
of such sizes are soaps, such as the oleates, 
or any other size derived by treatment with 
an alkaline substance or the like from mate 
rial originally of acid characteristics or from 
other material which likewise is of a partial 
ly or completely saponifiable nature, such as 
saponified beeswax. Suitable emulsions may 
also be employed. - 
By the term “alkaline filler' I mean sub 

stantially water insoluble filler which when 
agitated in contact with freshly boiled dis 
tilled water, say for an hour, will impart a 
pH value to such water greater than 7.0, that 
is, which will be on the alkaline side of the 
neutral point. Among fillers included in 
this group may be mentioned calcium car 
bonate, of which lime mud from the caus 
ticizing process is one form; calcium car 
bonate magnesium basic carbonate employed 
in the paper disclosed in my U. S. Patent 
No. 1595.416, issued August 10, 1926; cal 
cium carbonate magnesium hydroxide dis 
closed in my U. S. Patent No. 1415,391, is 
sued May 9, 1922; and other substantially 
water insoluble normal or basic carbonates 
of alkaline earth metals (which expression 
is herein intended to include magnesium), or 
compounds, double salts, or physically asso 
ciated mixtures of these with one or more 
other acid soluble materials of a substantial 
ly water insoluble nature. 
By the term "wet end of the paper machine' 

is intended to be included those instrumen 
talities employed in paper manufacture by 
which and/or in which a relatively concen 
trated paper mix is diluted, and treated, con 

tion, such as the mixing box, regulating and 
proportioning devices, rifflers, troughs, 
screens, headboxes, inlets, and the like, in 
cluding also instrumentalities used in the 
white water cycle. 
When I use the term “rosin size' it is to be 

understood that I mean to include any ma 
iterial produced by the action of an emulsi 
fying agent, or solvent such as alkali general 
ly in aqueous solution, on rosin, or on natural 
or synthetic resin acid or acids, regardless 
of the exact composition of the product or the 
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varying composition which different samples 
may possess. 

- When I use the word “paper herein, I use 
it in the broad sense to include products of 
manufacture of all types and of all weights 
and thicknesses, which contain as an essen 
tial constituent a considerable amount of pre 
pared fibre, and which are capable of being 
produced on a Fourdrinier, cylinder, or other 
forming, felting, shaping or molding ma 
chine. 
While I have described in detail the pre 

ferred embodiment of my invention, it is to 
be understood that the details of procedure, 
the proportions of ingredients, and the ar 
rangement of steps may be widely varied 
without departing from the spirit of the in 
vention or the scope of the subjoined claims. 

I claim: 
1. The method of manufacturing sized 
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paper filled with alkaline filler which com prises sizing fibrous material, mixing the re 
sulting product with other fibrous material 
and alkaline filler under conditions favor 
ing the minimizing of the time of contact of 
the ingredients of the combined mix, passing 
the combined mix on to a web-forming de 
vice, and thereafter making paper there 
from. 

2. The method of manufacturing sized 
paper filled, with alkaline filler comprising caldium carbonate, which comprises sizing 
fibrous material, mixing the resulting prod 
uct with other fibrous material and calcium 
carbonate under conditions favoring the 
minimizing of the time of contact of the in 
gredients of the combined mix, passing the 
combined mix on to a web-forming device, 
and thereafter making paper therefrom. 

3. The method of manufacturing sized 
paper filled with alkaline filler comprising 
calcium carbonate and magnesium compound, 
which comprises sizing fibrous material, mix 
ing the resulting product with other fibrous 
material and calcium carbonate and mag 
nesium compound under conditions favoring 
the minimizing of the time of contact of the 
ingredients of the combined mix, passing the 
combined mix on to a web-forming device, 
and thereafter making paper therefrom. 

4. The method of manufacturing sized 
paper filled with alkaline filler comprising veyed or fed up to the point of web forma- alcium carbonate magnesium hydroxide, 
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which comprises sizing fibrous material, mix 
ing the resulting product with other fibrous 
material and calcium carbonate magnesium 
hydroxide under conditions favoring the 
minimizing of the time of contact of the in 
gredients of the combined mix, passing the 
combined mix on to a web-forming device, 
and thereafter making paper therefrom. 

5. The method of manufacturing sized 
paper filled with alkaline filler which com 
prises mixing size and size precipitant in the 
presence of fibrous material, mixing the re 
sulting product with other fibrous material 
and alkaline filler under conditions favoring 
the minimizing of the time of contact of the 
ingredients of the combined mix, passing the 
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combined mix on to a web-forming device, 
and thereafter making paper therefrom. 

6. The method of manufacturing sized 
paper filled with alkaline filler which com 
prises mixing rosin size and size precipitant 
in the presence of fibrous material, mixing 
the resulting product with other fibrous ma 
terial and alkaline filler under conditions 
favoring the minimizing of the time of con 
tact of the ingredients of the combined mix, 
passing the combined mix on to a web-form 
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65 ing the resulting product with other fibrous 

ing device, and thereafter making paper 
therefrom. 

7. The method of manufacturing sized 
paper filled with alkaline filler which com 
prises mixing size and alum in the presence 
of fibrous material mixing the resulting 
product with other fibrous material and alka 
line filler under conditions favoring the mini 
mizing of the time of contact of the ingredi 
ents of the combined mix, passing the com 
bined mix on to a web-forming device, and 
thereafter making paper therefrom. 

8. The method of manufacturing sized 
paper filled with alkaline filler which com 
prises mixing rosin size and alum in the pres 
ence of fibrous material, mixing the resulting 
product with other fibrous material and alka 
line filler under conditions favoring the mini 
mizing of the time of contact of the ingredi 
ents of the combined mix, passing the com 
bined mix on to a web-forming device, and 
thereafter making paper therefrom. 

9. The method of manufacturing sized 
paper filled with alkaline filler which com 
prises mixing rosin size, sodium silicate and 
a precipitant in the presence of fibrous mate 
rial, mixing the resulting product with other 
fibrous material and alkaline filler under con 
ditions favoring the minimizing of the time 
of contact of the ingredients of the combined 
mix, passing the combined mix on to a web forming device, and thereafter making paper 
therefrom. 

10. The method of manufacturing sized 
paper filled with alkaline filler which com 
prises mixing size and excess of size precipi 
tant in the presence of fibrous material, mix 
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material and alkaline filler under conditions 
favoring the minimizing of the time of con 
tact of the ingredients of the combined mix, 
passing the combined mix on to a web-form 
ing device, and thereafter making paper 
therefrom. 

11. The method of manufacturing sized 
paper filled with alkaline filler which com 
prises mixing size and size precipitant in the 
presence of fibrous material, mixing the re 
sulting product with other fibrous material 
and alkaline filler under conditions favoring 
the minimizing of the time and intimacy of 
contact of the ingredients of the combined 
mix, passing the combined mix on to a web forming device, and thereafter making paper 
therefrom. 
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12. The method of manufacturing sized 
paper filled with alkaline filler which com 
prises mixing size and size precipitant in the 
presence of fibrous material, mixing the re 
sulting product with other fibrous material 
and alkaline filler at the wet end of the paper 
machine, passing the combined mix on to a 
web-forming device, and thereafter making 
paper therefrom. 

13. The method of manufacturing sized 
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paper filled with alkaline filler which com 
prises mixing alkaline filler and a portion of 
fibrous material, sizing a separate portion of 
fibrous material, combining the alkaline 
filler fibrous mix with the sized fibrous mate 
rial at the wet end of the paper machine, 
passing the combined mix on to a web-form 
ing device, and thereafter making paper 
therefrom. 

14. The method of manufacturing sized 
paper filled with alkaline filler which com 
prises mixing alkaline filler, a portion of 
fibrous material, and returned material origi 
nating from a paper machine producing sized 
paper filled with alkaline filler, sizing a sepa 
rate portion of fibrous material, combining 
the first mix with the sized fibrous material 
at the wet end of the paper machine, pass 
ing said combined mix on to a web-forming 
device, and thereafter making paper there 
from. 

15. The step in the process of manufactur 
ing sized paper filled with alkaline filler com 
prising the addition of previously sized fibre 
to a paper mix containing alkaline filler at 
the wet end of the paper machine. 

16. The step in the process of manufactur 
ing sized paper filled with alkaline filler com 
prising the addition of previously sized fibre 
and acidic material to a paper mix contain 
ing alkaline filler at the wet end of the paper 
machine. 

17. The step in the process of manufactur 
ing sized paper filled with alkaline filler com 
prising the addition of previously sized fibre 
and alum to a paper mix containing alkaline 
filler at the wet end of the paper machine. 

18. The step in the process of manufactur 
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ing sized paper filled with alkaline filler com 
prising the addition of previously sized fibre 
containing substantially no alkaline filler to 
a paper mix containing alkaline filler at the 
wet end of the paper machine. 

19. The step in the process of manufactur 
ing sized paper filled with alkaline filler com 
prising adding acidified sized fibre contain 
ing substantially no alkaline filler to a paper 
mix containing alkaline filler at the wet end 
of the paper machine. 

20. The step in the process of manufactur 
ing sized paper filled with alkaline filler com 
prising adding sized fibre said fibre contain 
ing substantially no alkaline filler, and alum 
to a paper mix containing alkaline filler at 
the wet end of the paper machine. 

21. The method of manufacturing sized. 
paper filled with alkaline filler comprising 
separately preparing two fibrous mixes, one 
containing more sizing than the other, the 
other mix containing alkaline filler, combin 
ing said mixes at the wet end of the paper 
machine, passing the combined mix on to a 
web-forming device, and thereafter making paper therefrom. 

22. The method of manufacturing sized 
paper filled with alkaline filler comprising 
separately preparing two fibrous mixes, one 
sized and the other containing deteriorated 
sizing and alkaline filler, combining said 
fibrous mixes under conditions favoring the 
minimizing of the time of contact of said 
fibrous mixes and favoring the restoration of 
said deteriorated sizing, running the com 
bined mix on to a web-forming device, and 
thereafter making paper therefrom. 

23. The method of manufacturing sized 
paper filled with alkaline filler comprising 
separately preparing two fibrous mixes, one 
sized and the other substantially unsized and 
containing alkaline filler, combining said 
fibrous mixes under conditions favoring the 
minimizing of the time of contact of said 
fibrous mixes, running the combined mix on 
to a web-forming device, and thereafter mak ing paper therefrom. 

24. Sized paper filled with allkaline filler 
thereby characterized that the fibrous ma 
terial thereof contains two groups of fibres in 
substantially uniform mixture, the fibres of 
one group being substantially sized and the 
fibres of the other group being substantially unsized. 

25. Sized paper filled with alkaline filler 
thereby characterized that the fibrous ma 
terial thereof contains two groups of fibres 
in substantially uniform mixture, the fibres 
of one group being more highly sized than 
the fibres of the other group. 
In testimony whereof I affix my signature. 

HAROLD ROBERT RAFTON. 


