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‘This invention relates to the manufacture
of paper and more particularly to an im-
proved sized paper containing a cdrbonate
filler and to a method of making the same.

5 The principal object of this invention is
to provide a sized paper made with a car-
bonate filler in such manner that the sizing
effect of the sizing agent or agents employed
which has been wholly or in part deteriorated

1o due to the effect of the carbonate filler is sub-

" stantially completely restored. -

An important object of this invention is to

rovide a simple and efficient process of malk-
mg an improved sized paper wherein rosin

15 size and alum are employed in the beater for
sizing the paper mix and wherein a car-
bonate filler is added to the mix in the beater,
and wherein an additional amount of alum
is added to the paper mix at a later point

. 2o in the process,. '

: Another object of this invention is to pro-

vide a process of making sized paper wherein

a sizing restoring agent is added to a pre-
viously sized paper mix containing a car-
bonate filler at such a point in the process
that the time -and intimacy of contact be-
tween the sizing restoring agent and the con-
stituents of the mix is materially limited.
A further object of this invention is to pro-
20 vide a process of making sized paper which
differs from present paper making procedure
wherein rosin size, alum, and a filler are added
to fibrous material in the beater only in the
- addition of a subsequent quantity of alum
33 to the previously prepared mix at a point to
be later indicated subsequent to the primary
beating step but prior to the passing of the
mix onto a web-forming device of a paper
machine. ©
Other objects and ddvantages of this in-
vention will become apparen: during the
course of the following description.
.As will be apparent to those skilled in the
art, it is customary to employ substantially
45 the following procedure in modern paper

40
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making practice : Fibrous materials together
with filler, size, such as rosin size, size precipi-
tant, such as alum, and coloring maiter if de-
sired, are ordinarily mixed in a beater or the
like at a dry solid content of approximately
5 per cent. or slightly higher, and are subject-
ed to a heating treatment in the beater, the
amount of such treatment depending upon the
type of paper which isto be made. The paper
mix is then ordinarily discharged from the
beater and introdlucedy into a container com-
monly called a “beater chest,” additional
water usually being added. . Thereafter the
mix is pumped from the beater chest to a suit-
able refining engine, usually a jordan, at a dry
solid content of approximately 4 per cent. In
common practice the mix is usually diluted
somewhat by the addition of water, and the
diluted mix is ordinarily conducted from the
jordan to another container commonly known
as a “machine chest.”
chest the mix is pumped to a point near the
web-forming end of the paper machine where
it is largely diluted with water, water being
added ordinarily in such an amount as to pro-
vide a dry content of from approximately 15
to 1 per cent. or slightlyhigher,but practically

" never in excess of 1 and 14 per cent. The mix

in such highly dilute condition is then passed
through rifflers or the like if desired and there-
after through screens and through the head
box of the paper machine onto the machine
wire or into the vat depending upon whether
a Fourdrinier or a cylinder machine is em-
ployed, and during tliis passage additional
amounts of water are usually added in the
form of sprays or otherwise. This exact pro-
cedure is not always followed but in some in-
stances is modified in accordance with the type
of paper being made.
manufacture of certain types of paper, the
beating process is almost or entirely dis-

pensed with, the ingredients of the stock be-

ing merely mixed prior to jordaning. In

some instances the step of refining or jordan-
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'ing may be partially or wholly dispensed

‘with. Moreover, the arrangement of the

chests in respect to the mechanical treating
apparatus is not in all cases precisely as de-
scribed above.

The time consumed from the point of
mixing the ingredients in relatively concen-
trated state up to the point where the stock is

- to be diluted for delivery to the web-forming
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end. of the machine is relatively long in com-
parison with the time during which the stock
exists in dilute condition prior to its delivery
to the web-forming end of the paper machine.
The length of time during which the mix re-
mains in a relatively concentrated condition
may vary, of course, according to conditions,
but it may be any where from as little as 15 or
more minutes, as in certain extreme cases, up
to a matter of a numnber of hours. On the
other hand, the time during which the mix

exists in a dilute stage prior to its delivery to,

the web-forming end of the machine is in

" some cases a matter of only a few seconds and
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ordinarily:not over a minute. Kven under
extreme conditions the time would never be in
excess of 5 minutes.

In many instances the water supplied to the
bester and also the water employed for dilu-
tion at the jordan as well as for the final dilu-
tion of the mix before delivering to the web-
forming end of the paper machine consists in
whole-oriin part of “white water” by which
term is meant to be included all effluents from
the web-forming end of the paper machine.
It will be apparent therefore that this water
functions cyclically in the process and that
there may be reintroduced into the earlier
stages of the process part of the material
which was derived from the web-forming
stage of the process, such material being re-
turned through the medium of the “white
water.”

Moreover in modern paper making practice
there is a tendency to reclaim the ingredients

‘contained in the white water, sometimes mere-

ly from that portion of it which is in excess
of that which can be or is to be used cyclically
in the process, or sometimes from a portion or
from all of that which is to be used cyclically,
or both, by subjecting the white water to some
suitable procedure, as filtration, such for in-
stance as “deckering” or actual passage
through a filtering machine, or sedimentation
or the like, thereby passing out the substanti-
ally purified aqueous effluent to waste, or for
further use in the pulp or paper making proc-
ess, with the simultaneous return of the re-
covered material to the paper making process.
In some installations this recovered material
may be returned to the beater, while in others
it may be returned to the beater chest, ma-
chine chest, or other point in the process if de-
sired. ‘

It will therefore be apparent that inde-
pendent of the exact type of apparatus and
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procedure employed, the following opera-
tions are normally employed in the paper
making process; the mixing of the ingredi-
ents in relatively concentrated form; their
contact in such concentrated form for a rel-
atively long period of time; their subsequent
dilution to a concentration suitable for de-
livery to the web-forming end of the paper
machine; their remaining in such dilute con-
dition a relatively short period of time; and
the recontacting of the mixture of the in-
gredients prior to its delivery to the web-
forming end of the paper machine with the
cyclically returned white water and/or ma-

-terial vecovered therefrom. Under these con-

ditions, where carbonate fillers have been em-
ployed in the paper making process, it has
beeri found in some cases that the sizing ef-
fect has been appreciably affected, or more
commonly that the sizing effect has been
completely destroyed.

Although the practical sizing results of
the use of alum and rosin size in ordinary pa-
per making practice have been known for a
long period of time, nevertheless there is as
yet no unanimity of opinion as to the exact
chemistry of the sizing process. Some work-
ers in this field assert that the sizing is due
purely to the adsorption of the rosin from
the sizing material by the cellulose fibre and
the fixing of it thereon by the oppositely
charged aluminum compound. Others main-
tain that a precipitate of aluminum resinate
is responsible for the sizing, and still others
hold that the free rosin in the size is the
major or entire sizing factor. Inasmuch as
there is no generally accepted view as to the
chemistry of sizing, it is difficult to explain
chemically the exact effect of carbonate fillers
on rosin sizing. However, whatever may be
the reason which theory may assign for this
effect, the actual results obtained in some
cases where carbonate fillers have been em-
ployed are as described in the preceding
paragraph.

As a result of careful experiment, I have
discovered that a mix made from fibrous ma-

_terial, size, such as rosin size, a size precipi-,

tant, such as alum, and carbonate filler, which
under ordinary conditions would produce a
paper in which the sizing was damaged if
not altogether destroyed, will have its sizing
effect restored and thus produced a sized
paper, providing certain materials are added
to the mix later in the paper making opera-
tion, at or subsequent to the point where the
mix is largely diluted as described above
prior to its delivery to the web-forming end

of the paper machine. Thus the material ,

constituting the sizing, the effect of which
has heen deteriorated or destroyed, acts as a
potential sizing agent which is made effec-
tual through the addition of a restoring
agent. Thus where I use the expression “po-
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tential sizing agent” I mean sizing which has
been deteriorated or destroyed by the action
of carbonate filler. It is to be noted that in
may process the action of the precipitating
agent, that is.the size precipitant mentioned
above, is to throw down the soluble size

whereas the restoring agent subsequently’

added acts to restore the efficacy of the pre-
viously precipitated sizing, the éffect of
which has already been deteriorated or de-
stroyed. .

I have also discovered that this restoring
action is relatively sensitive and of relatively.
brief duration and if the attempt is made to
effect the restoration in the mix when. it is

relatively concentrated, and particularly

when the relatively concentrated mix is sub-
Jected to agitation as is normal in the stock
chests in paper making, that the restorative
action is again destroyed. I have further dis-

covered that if after applying the restorative

action the mix is subjected to a minimum de-

. gree of intimate contact and a minimum of

25

30

35

40

45

50

55

60

85

-

time of contact, such as is the case when the
mix is in dilute form prior to its delivery to
the web-forming end of the paper machine,
then the restorative action is practically not
affected or only slightly affected according
as the intimacy and/or time of contact may
be lesser or greater. Also I have found that
agitation in the dilute state has a very much
less injurious effect than in the concéntrated.

Based on these discoveries, I have devised
a method whereby they may be applied prac-
tically to paper mill operation and sized
carbonate filled papers be reliably produced
thereby. I have found in general that acidic
material and/or salts of trivalent metals, as
ferric iron or aluminum, act as restorative

agents. For instance, I have found that it

is possible to restore the sizing effect to a
mix containing carbonate filler in which the
sizing effect has been destroyed, by addition
of an acid such as sulphuric acid (H,SO,).
I have also found that it is possible fo
use acid salts such as sodium bisulphate
(NaHSO,). However, the best agents I have
so far found are the salts of the trivalent
metals, as ferric iron or aluminum, and of
these aluminum has by my tests to date
proven to be the better. Ferric iron may be
used in papers other than white, but for white
papers, aluminum is the most suitable ma-

“terial, and even for colored papers, its rela-

more economical, :

Of the aluminum salts available the chlo-
ride, sulphate, or the like, or the double salts
which are the true alums, may be used, but
because of economy, the ordinary sulphate
of aluminum normally known as “alum?” is
most suitable. I have found that any of the
ordinary types of alum are satisfactory,
whether acid, neutral, or basic.' I have also
found that whereas the acidic materials men-

tively greater effectiveness may render it

tioned in the preceding.paragraph can be
used and although some of them are consid-
erably cheaper than alum, the effectiveness
of alum seems to be sufficiently greater in
proportion to the above mentioned materials,
that it becomes economical to use alum in-
stead of these relatively cheaper materials.
Because of the uncertainty as to the chem-
istry of the sizing reaetion as indicated above,
it is not quite clear just why this restoring

-.action of the acidic or aluminous materials

takes place.. If this deteriorating effect be
due to the gradual transformation of the
alum-rosin compound into an alkaline earth
metal resinate, then the addition of the re-
storative material may cause a reversal of
this reaction. However, it is to be .clearly
understood that whatever be-the theory un-
derlying the restorative action, my invention
is not limited or controlled by an theory,
and is entirely independent thereof, because
the facts of the case are, regardless of theory,
that such materials do cause a restorative
action to the sizing in carbonate filled papers,
thereby producing sized carbonate filled pa-
pers, which without these restorative agents
would have their sizing damaged, if not com-
pletely destroyed. .- -

. The preferred method which I employ con-
sists substantially in adding a subsequent

portion of alum, preferably continuously, in-

the paper making process, as near as feasible
to the point of web formation on the paper
machine, namely at or following the point
at which the paper mix is largely diluted as
indicated above. '
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In the preferred practice of my‘invention .

add to the beater or other similar or mixing

or. compounding or disintegrating: or treat-
ing machine, all the fibrous materials, except-

ing those falling within the definition of car- -
bonate filler- hereinafter set forth, such as -

“broke” or the like, and such fibrous material

as is in the stock recovered from the white -

water in the paper'making process, and then
add rosin size and alum. A fter the rosin size-
alum compound has been formed on the fibre,
I may then add the fibrous materials com-
ing under the definition of carbonate filler
hereinafter set forth and the carbonate filler
itself. ‘' Tt ispossible to add all'the fibrous con-
stituents and/or the carbonate filler itself in
the beater prior to the addition of the alum

to the size in the beater, but my experiments |

have indicated that better results are obtain-
able when the rosin size-alum compound is
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formed on the fibre in the absence of any car- -

bonate filler. ) )

Moreover, in furnishing the beater I prefer
to employ fresh water or white water which
has been clarified so.that the alum-rosin pri-
cipitate may be completely formed on the
fibre before the addition of carbonate filler
in any form to the mix..
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In regard to the mixing of ingredients of
fibre (free from carbonate filler), alum and
rosin size in the beater, I do not restrict my-
self to any given order of the addition of
these ingredients as I may use any order of
mixing as is suitable in paper making prac-
tice.. Furthermore I may add the ingredients
in one or more parts or steps at any point
prior to the addition of the carbonate filler.
For example, as is sometimes customary in

the paper making practice in the case of hard -

water, I may add part of the alum first to
the fibre and water to render harmless to the
rosin size the injurious ingredients in the
hard water and then I may add the rosin size
followed subsequently by the remainder of
the alum.. :

Furthermore fillers of types other than car-
bonate fillers may be also added in the beater
if it be desired to employ them in conjunc-
tion with the carbonate fillers in the paper, as
well as coloring materials, and other sub-
stances which may normally be added in the
paper making process. Moreover, if it is de-
sired, starch may be added to the mix in the
beater or other point in the process, attention
being directed to my copending application
Serial No. 202,453 of June 29th, 1927. The
mix’ in the beater is then giveun the usual
treatment, passed through the beater chest,
jordan and machine chest. All waters used
subsequent to the precipitation of the rosin-
alum compound in the beater may be either
fresh water or whité water, as desired.

The mix still in relatively concentrated
form is now at the point where it is ready for
dilution preparatory to delivery to the web-
forming end of the paper machine. Here the
white water from the paper machine may be
used as diluting water. At this point or sub-
sequent thereto, alum is added preferably
continuously, preferably in solution, the pre-
caution being talken that adequate mixing of
the alum, the white water and other water
if used, and the relatively concentrated mix
coming from the machine chest be assured.
A separate mixing box may be provided if
desired but under ordinary machine practice
this is unnecessary as there is usually ade-
quate provision made in paper manutactur-

‘ing to insure thorough mixing of the rela-

tively concentrated mix with the diluting
water. Ihave found in practice that it is also
satisfactory to add alum at a subsequent point
in the process, for example, just prior to
the passage of the diluted mix to the screens,
the screens effecting very thorough mixing
in this case. If,however,the alum is actually
added at the head box of the machine subse-
quent to the screens, then care should be taken
that adequate distribution and mixing of the
ingredients is insured by proper bafiling or
the like.

An illustrative furnish which may advan-

-Restoring agent, e. g. alum (AL (S0,) . 18H0) -
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tageously be used in practicing my invention
is as follows:

Materials added in beater

Pounds
Fibrous furnish, e. g. sulphite and soda pulps..———- 1700
Size, e. g. rosin size 60
Rize precipitant, e, g. alum (Al (80,)3.18H0) e 90

Carbonate filler, €. g. calcium carbonate magnesium

hydroxide_ 300

Material added to miz proportionately and
continuously on dilution ‘

Pounds

7%

. Another illustrative furnish is as follows:

Materials added in the beater

Pounds

Fibrous furnish, e. g. sulphite and soda pulpS— -~ 1530

Size, e. g. rosin size -—— 60

Size precipitant, e, g. alum (AL (S0,)318F0) o 90
“roke” containing ecarbonate filler, e. g. caleium

carbonate maguesium hydroxide oo 170
Carbonate filler, e. g, culcium carbonate magnesium

hydroxide._ . ——c— 300

Material to be added proportionately and
continuously on dilution

Restoring agent, c. g. alum (Ala(804)2.18H;0) - oeemem

In the above formules, the weights of size
and carbonate filler refer to the bone dry
basis, the weights of all other ingredients be-
ing given on the air dry basis.

1 either of the above furnishes starch may
be used as set forth above. It may be con-
veniently added to the beater subsequent to
the addition of the carbonate filler, or other-
wise if desired. Suitable coloring matter
may be added if desired.

The illustrative furnishes given above
produce a satisfactorily sized paper, and as
will be apparent the sizing can be increased
or decreased by varying the amounts of siz-
ing ingredients used. % do not restrict my-
self to any given quantities of size and alum
in the beaters, nor to any given quantity of
alum to be used after dilution, as I have found
that these quantities may be very widely
varied and still give satisfactory results.

The resultant papers made by my process
may be used for such purposes as those to
which sized filled papers are normally put
including that as a raw stock for further con-

‘version, as for example, for coating.

As is set forth above, the primary object of
my invention is to restore the sizing in the
paper mix containing carbonate filler by the
addition of a restoring agent such as alum.
Under conditions ordinarily obtaining in pa-
per mixes, this restoring agent would react
chemically with the carbonate filler and thus
be destroyed. However, I am able to obtain
the desired effect of this restoring agent in the
paper mix and thus obtain sizing by adjusting
conditions under which the restoring agent
is added so as to substantially prevent it from
reacting chemically with the carbonate filler.
There is therefore substantially no conversion
of the carbonate filler into a neutral com-
pound by reaction with the restoring agent,
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and the carbonate filler continues to exist in
the mix.  Whereas I have not limited myself
to any definite amount of carbonate filler nor
any definite amount of restoring agent used,
the illustrative furnishes given herein indi:

stitutes a substantial percentage of the total

furnish and consequently of the paper pro--

duced, and that it is present in the furnish in
an amount greatly in excess of the stoichi-
ometrical equivalent .of the restoring agent
added. Thus it will be noted that even were
conditions such that reaction between the re-
storing agent and the carbonate filler could
‘take place and go to completion, which is sub-
stantially not the case 1n my invention, the
final result would not be & neutralization of
the mix but rather a using up of the restoring
agent and the mix would remain on the alka-
line side owing to the excess carbonate filler

15
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resent. It isthus apparent that my process;

in which a paper is produced containing a
substantial quantity of carbonate filler, is

cedure wherein alum or the like is'added to a
paper mix for the purpose of substantially
neutralizing the same so thdt the final paper
" will contain substantially no alkaline con-

25

stituents. . - . : :
“While I have described herein the use of
rosin size as & size and alum as a size pre-
cipitant to produce a sizing effect, and have
- shown a method for the restoration of this

" gizing effect after it hassuffered deterioration
.35 or destruction, it is to be understood that sizes
" other than rosin size may be employed for
sizing. = Such sizes are those which have been
-derived by treatment with an alkaline sub-
stance or the like from material originally of
acid characteristics or of a partially or com-
pletely. saponifiable nature, and which are
used in econjunction with a size precipitant as
alum.  Examples of such sizes are soaps, for
instance the o{)eates, and partially or wholly
saponified waxes, for instance saponified bees-

30

. which is suitable, although not as effective, is
. godium bisulphate.. The material constitut-
ing the sizing formed from such sizes and size

so precipitant as alum is affected by carbonate
lers similarly to the material constituting

the sizing formed from rosin size and alum,
butby my method of restoring thesizing effect,

the deterioration or destruction of the sizing

88 effect when such sizes are used is counteracted.
It is to be understood, therefore, that the use
of any such size and size precipitant to im-

art sizing to a paper in which my method.

1s-used for the restoration of the sizing falls
60 within the scope of my invention.

Although there have been- proposals for'

sizing paper containing carbonate filler with
the use of rosin (see, for example, Losh’s
British Patent No. 2,664 of 1859, and Cap-
6% paza’s British Patent No. 5,776 of 1899) the

.cate that normally the carbonate filler con--

wholly unrelated to any papermaking pro-

“whole.

wax. A size precipitant, other than alum,

method which I employ is wholly different
from those disclosed in the above referred to
patents as will be apparent or from any
other method which has to my knowledge yet
been proposed. .

By the term “carbonate fller” as employed:
herein is mieant the substantislly water in-
soluble normal or basic carbonates of ‘alka-
line earth metals (which expressicn is here-
in intended to include magnesium), or com-
pounds, or double salts, or physically asso-
ciated mixtures of these with one or more

5

b (1]

(]

other acid soluble materials of a substantial- . .-

ly whter insoluble nature, these fillers
whether simple or:complex as above, bein
characterized by the fact that, when agitate

‘in contact with freshly beiled distilled water

in concentrated- suspension for say an hour,
they impart to the water a pH value which is
on the alkaline side of the neutral point, and
also by the fact that they give off carbon di- .
oxide gas when brought into contact with an

aqueous mineral acid, e. g., hydrochloric acid. -

‘Examples of such fillers are caleium car-

bonate, of which lime mud from the caus-
ticizing process is ome formj; calcium car-
bonate magnesium basic carbonate employed
in the paper disclosed in my U. S. Patent %To.
1,695,416 of August 10, 1926; and calcium
carbonate magnesium hydroxide, disclosed
in my U. 8. Patent No. 1,415,391 of May 9,

referred to not only in their chemically pure
form but also in commercial form contain-.
ing such impurities as may occur in such
commercial products; and 4lso when present
with other material, so that they constitute
only a part, either major or minor, of the-
It should be stated that any given-
filler of the type referred to is not necessarily
of uniform- particle size; nor are the aver-
a%e particle sizes of the fillers necessarily.
slike, as some of the fillers of the type re-
ferred to have relatively coarse grain par-
ticles, whereas others are much more finely
divided, and some are so finely divided that
they may be said to approac
colloidal conditiqn. - '

Moreover, by the term
I mean to include not only the case where

80
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1922, As will be apparent, these fillers are .-

108
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or be in the

“carbonate filler”, =

15

the carbonate filler”is added -as such in the -

paper making proeess, but also the-case where .
1t may be added wholly or in part incorpo- .

rated with fibrous-material and/or other .:

material such as paper coating constituents
or the like. ‘Such a case would be where paper.
made with carbonsate filler, either as a
or coating constituent, or both, is reused in
the paper making process. Such papers may
be those known to the trade as “oldp papers”’
or “pld waste papers” or “waste papers”
in any form, or returned trimmings or dam- .
aged paper or the like, or they may be the
“broke”, that is, the partially made, the im-
perfect, or the waste paper which accom-
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panies the paper making, finishing, storing,
packing, shipping, or the like operations in
a paper mill, and which is reworked either
in the same or some other mill. Such papers
are sometimes reworked by themselves and
added in broken down or in pulp form in the
paper making process, being treatéd or cooked
in some cases with or without chemicals and
washed if desired, this reworking meaning to
include the.process of deinking if such is
practiced or of bleaching or of both deink-
ing and bleaching, or sometimes they are
added directly in the paper making process
and broken down to pulp form therein. Tn

any event they are a source of carbonate filler

in the paper to be made, and are included in
the term “carbonate filler” as used herein.

When I use the word “paper” herein, 1
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 amonnt of pre-
pared fibre and which are capable of be-
ing produced on a Fourdrinier, cylinder, or
other forming, felting, shaping or molding
machine.

Although the expression “wet end of the
paper machine” may at times be used to con-
vey various meanings, where I use the expres-
sion in the claims I intend it to include those
instrumentalities provided in paper manufac-
ture by which and/or in which the relatively
concentrated mix is diluted, and treated, con-
veyed.or fed up to the point of web forma-
tion, such as the mixing box, regulating
and proportioning devices, rifflers, troughs,
screens, machine head boxes, inlets, and the
like, including also instrumentalities used
in the white water cycle, but' I do not in-
tend to include in this definition the web-
forming device itself, that is, the moving
wire in the case of a Fourdrinier machine
or the cylinder mold in the case of a cylin-
der machine.

Although I have described in detail sev-
eral illustrative furnishes I do not intend
to be limited thereby, as my invention may
be practiced with a broad variety of formule,
using various materials customarily employed
for various grades of paper in any sunitable
proportions. Moreover, various changes in
procedure, ingredients, and arrangement of
steps may be resorted to in the practice of
my invention without departing from the
spirit of my invention or the scope of the
subjoined claims.

I claim: ,

1. The method of manufacturing a sized
paper filled with carbonate filler comprising
adding to a previously sized paper mix con-
taining carbonate filler a sizing restoring
material under conditions favoring the mini-
mizing of the time of contact of the con-
stituents of the mix, and thereafter making
paper therefrom.
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9, The method of mannfacturing a sized
paper filled with carbonate filler comprising
adding to a previously sized paper mix con-
taining carbonate filler a salt of a trivalent
metal under conditions favoring the mini-
mizing of the time of contact of the constitu-
ents of the mix, and thereafter making paper
therefrom.

3. The method of manufacturing a sized
paper filled with carbonate filler comprising
adding to a previously sized paper mix con-
taining carbonate filler a salt of aluminum
under conditions favoring the minimizing
of the time of contact of the constituents of
the mix, and thereafter making paper there-
from.

4. The method of manufacturing a sized
paper filled with carbonate filler comprising
adding to a previouslv sized paper mix con-
taining carbonate filler alum under condi-
tions favoring the minimizing of the time
of contact of the constituents of the mix, and
thereafter making paper therefrom.

5. The method of manufacturing a sized
paper filled with carbonate filler comprising
adding to a previously sized paper mix con-
taining carbonate filler alum nnder condi-
tions favoring the minimizing of the intimacy
and time of contact of the constituents of the
paper mix, and thereafter making paper
therefrom.

6. The step in a method of manufacturing
a sized paper filled with carbonate filler
comprising adding to a previously sized pa-
per mix containing carbonate filler alum at
a point in the process subsequent to that at
which the paper mix exists in relatively con-
centrated form.

7. The step in a method of manufacturing
a sized paper filled with carbonate filler com-
prising adding to a previously sized paper
mix containing carbonate filler alum at a
point in the process where the concentration
of the solids 1s not over one and one half per
cent. on the dry basis.

8. The step in a method of manufacturing
a sized paper filled <with carbonate filler com-

-prising adding to a previously sized paper

mix containing carbonate filler alum at a

point in the paper making process not more

than five minutes prior to web formation.

9. The step in a method of manufacturing
a sized paper filled with carhonate filler com-
prising adding to a previously sized paper
mix containing carbonate filler alum at the
wet end of the paper machine. .

10. That step in a method of manufactur-
ing a sized paper filled with carbonate filler
comprising adding on aluminum salt at the
wet end of a paper machine to a paper mix
containing fibrous material, carbonate filler,
and a potential sizing agent.

11. That step in a method of manufactur-
ing a sized paper filled with carbonate filler
comprising adding alum at the wet end of a
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paper machine to a paper mix containing
fibrous material, carbonate filler, and a po-
tential sizing agent. )

12. The stepsin a method of manufacturing
a 'sized paper filled with carbonate filler com-
prising mixing fibre, size, size precipitant,
and carbonate filler, and sdding to such mix
a sizing restoring material at the wet end of
the paper machine. o

18. The steps in a method of manufactur-
ing a sized paper filled with carbonate filler
comprising mixing fibre, size, alum, and car-
bonate filler, and adding a subsequent quan-
tity of alum at the wet end of the paper ma-
chine. '

14. The steps in a method of manufactur-
ing a sized paper filled with carbonate filler
comprising mixing fibre, rosin size, alum, and
carbonate filler, and adding a subsequent
quantity of alum at the wet end of the paper
machine.

15. The steps in a method of manufactur-
ing a sized paper filled with carbonate filler
comprising mixing- fibre, rosin size, alum,
and carbonate filler in the beater, and addin
a subsequent quantity of alum at the wet en%
of the paper machine.

16. The steps in a method of manufactur-
ing a sized paper filled with carbonate filler
comprising precipitat:sg a size with alum in
the beater, and adding a subsequent quantity
of alum at the wet end of the paper machine.

17. That step in a process of sizing paper
coritaining carbonate filler comprising the
restoration of sizing in a paper mix by the ad-
dition of a sizing restoring material at thetwet
end of the paper machine,

18. That step in the process of sizing paper

containing carbonate filler comprising the
restoration of sizing by addition of alum at

the wet end of the paper machine.

19. The method of restoring the sizing to
a previously sized paper mix containing car-
bonate filler whose sizing has been deterior-
ated by the carbonate filler, comprising the
addition of alum to said mix at the wet end of
the paper machine.

20. The steps in a method of manufactur-
ing a sized paper filled with carbonate filler
comprising an alkaline earth metal carbonate
consisting of mixing fibre, size, alum, and an
alkaline earth metal carbonate, and adding a
subsequent quantity of alum at the wet end
of the paper machine.

21. The steps in a method of manufactur-
ing a sized paper filled with carbonate filler
comprising calcium carbonate consisting of
mixing fibre, size, alum, and calcium carbon-
ate, and adding a subsequent quantity of alum
at the wet end of the paper machine.

92. The steps in a method of manufactur-
ing a sized paper filled with carbonate filler
comprising calcium carbonate and magne-
sium compound consisting of mixing fibre,
size, alum, and calcium carbonate and mag-

nesium compound, and adding a subsequent
quantity of alum at the wet end of the paper
machine.

93. The method of manufacturing a sized
paper filled with carbonate filler comprising
caleium carbonate magnesium hydroxide
consisting of mixing fibre, size, alum, and cal-
cium carbonate magnesium hydroxide, add-

-

7

ing a subsequent quantity of alum at the wet -

end of the paper machine, and making paper
from the resulting mix.

24. The method of manufacturihg a sized

paper filled with carbonate filler comprising
adding to a previously sized paper mix con-
taining carbonate filler a sizing restoring ma-
terial under conditions favoring the minimiz-
ing of the intimacy and time of contact of the
constituents of the mix, and thereafter mak-
ing paper therefrom.
In testimony whereof I affix my signature.
HAROLD ROBERT RAFTON. .
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