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This invention relates to the production of
sized paper filled with alkaline filler.

The principal object of the invention is to pro-
duce . sized paper filled with alkaline filler in

5 Which the sizing is applied to the paper web.

A further object is to avoid the readjustments
in the pa,permakmg process which are required
in certain sizing procedures where paper filled
with alkaline filler is sized in ‘the pulp mass or

10 brior to web formation.

Other objects and advantages of the invention
will become apparent during the course of the
fcllowing description.

It is a well known fact that the ordinary paper-

13 making procedure of sizing with rosin size in the

beater will not serve to size paper ﬁlled with

alkaline filler.

In my copending application Serial No. 262,030,

filed March 15, 1928, I disclose a method of siz-
20 ing paper filled with alkaline filler by the use
of a paraffin emulsion in the pulp mass.

I have also found that sized paper filled with
alkaline filler in which paraffin serves as the siz-
ing agent may be made by application of the

g5 baraffin to the paper web instead of in the pulp
mass, and it is this invention which forms the
subject matter of the present application.

The paper produced by my present process is
sized, that is, resistant to aqueous writing ink,

30 -and is not to be confused with waterproof or so-
called paraffin papers in which the paraffin is
present in sufficient quantity to impart a trans-
lucent or transparent appearance and a water re-
pellant effect. My paper is similar to, and by or-

g5 dinary oqbservation cannot be readily distin-
guished from, ordinary sized- papers - hitherto
made by other means, for example clay filted
paper sized with rosin size.

In ‘the practice of my invention, a fibrous mix

40 in which alkaline filler is present is fed to the
web-forming device of a paper machine, a web

is formed, and to this paraffin is applied. The .

point of application, the condition in which the

paraffin is applied, the method of applying the

45 paraffin, the concentration and amount of paraf-

fin to be applied, and other necessary or op-

tional details of my process are fully set forth
immediately below.

The paraffin may be applied at any conven-

50 ient point on the peper machine, either where

the web is still in wet condition, e. g. preferably

just after the press rolls, or at a point where the

water has been substantially removed from the

. .web, e. g. preferably just after the driers. Or the

55 paraffin may optionally be applied to the paper
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web subsequent to the paper machine by a sep-
arate process.

The paraffin may be applied to the web either
as an emulsion preferably aqueous, or. as a solu-
tion, preferably in an organic solvent such, for 5
example,. as petroleum ether or gasoline. An
agueous emulsion may be applied either to the
wet or the dry web, preferably to the wet web
which may then be dried as usual, but in the case
of application to the 'dry web of course special 14
provision must be made for subsequent removal
of the water present in the emulsion, e. g. by pas~

. sage of the web over driers or by festooning in

a hot atmosphere.

In the case of the use of a solution of paraffin 15
in which the solvent is substantially immiscible
with. water, it is not suitable to apply such a
solution to the wet web, but it should rather be
applied to the web after the web has been sub-
stantially deprived of its water, preferably after 20.
the regular driers. In some cases where a solu-
tion of paraflin is used it is found to be especially
convenient to apply this solution as an independ-
ent process subsequent to the paper machine
operation.. This may suitably be accomplished 25
on a coating or saturating machine in which
means is previded for subsequzsnt removal of the
solvent preferably by heat.

. In any case, the web, aiter the application of
the paraffin, should be subjected to heat suffi-
cient to cause the fluxing of the-parafiin so as to
distribute it uniformly throughout the web. For
instance, if paraffin’ of 122° F. melting point be
employed, the temperature of the sheet should
be raised at least to 122° F., and preferably con-
siderably higher. By using a tempecrature of
212° F. or somewhat above, any commercial par-
affin used can be suitably fluxed in the paper. If
the web- is not subjected to heat sufficient to

30

35

. cause the fluxing of the paraffin, particularly in 49

the case of the use of solutions of parafiin in or-
ganic solvents immiscible with water, the sizing
imparted will not be umform and the surface
may possess water repellent characteristics un-
desirable in certain cases. An alternative pro- 45
cedure, not so generally applicable but suitable in
special instances, is to apply the paraffin to a web
already containing sufficient heat to accomplish
the uniform distribution of fluxed parafiin
throughout the sheet. Such heat may suitably be 50
imparted to an already dry web, e. g such as
one coming off the driers of a paper machine,
by passing over hot rolls, e. g. extra driers, or
through a chamber suitably heated. .
In the case of the application of parafiin emul- 55
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sion to the wet web the necessary heating is sup-
plied of course by the subsequent passage over
the driers, but where a solution of paraffin is
used and this is applied after the final driers,
it is necessary to provide means both for the
evaporation of the solvent and the heating of
the web in-order to flux the paraffin. It is ob-
vious that if the boiling point of the solvent be
below that of the melting point of the paraffin,

"the solvent must be substantially completely re-

moved before the fluxing of the paraffin can en-
sue.

The evaporation of the solvent is suitably ac-
complished by the application to the paper web
of heat or reduced pressure or both, and the
fluxing of the paraffin is accomplished by the
application of heat, suitably by passing the web,
preferably after substantially all the solvent has
been evaporated, over a drier or heated roll, or
by passing through calenders, or in contact with
a roll thereof, sufficiently hot to accomplish the
desired result. A similar result may be obtained
by passing the web through a heated chamber.

The paraffin may be applied to the web by
any of the various known methods for applying
liquids to a paper web, such as by passing the
web through a trough or vat containing the
emulsion or solution, by applying the emulsion
or solution by a brush for example a rotary brush,
or by a contact roll, or by a supply box on one
of the press rolls, or by spraying or the like.
The method of application employed in any given
instance is that which is best adapted for use
at the particular point at which the paraffin is
applied;, and should be chosen with regard to
the particular conditions to be met in any given
case, all of which will be apparent to one skilled
in the art. For example I have found that the
application by a roll is a convenient method for
the emulsion, and by a trough for the solution.

The concentration of the emulsions or solu-
tions used depends to a certain extent upon the
method of employing them and the point of
application. For application by a roll, the emul-
sions or solutions can be in general more concen-

trated, but for immersion or spraying it is more

suitable to have the gmulsions or solutions rela-
tively dilute. An example of a suitable emulsion
concentration is 10 per cent. paraffin by weight,
and of a solution, 5 per cent. paraffin by weight.
I do not however limit myself to these concen-
trations as they may be widely varied according
to circumstances as indicated above and still pro-
duce satisfactory results.

The amount of paraffin required for sizing va-
ries somewhat, as will be apparent, with the
grade of paper made, its fibrous constituents, the
percentage of filler, and the like, but in general
the amount used will vary from somewhat under
one per cent. up to several per cent. or more,
calculated as weight of paraffin on the weight of
the paper. Two per cent. paraffin will usually
impart a satisfactory degree of sizing and at any
event this is a convenient percentage to try in
the first place when tentatively adjusting the
amount of paraffin to be applied. As the par-
affin is preferably applied continuously to the
web, suitable means for supplying the paraffin
to the applying device, e. g. a pump, should be
employed, and the amount of paraffin applied
should preferably vary regularly with the pa-

per machine speed, and be adjustable to the va-.

rious grades and weights of paper run.
By this method of applying a paraffin emul-
sion or solution to the paper web I have been

2,020,328

able to make satisfactorily sized alkaline filled
papers. In certain cases I have found that by
the application to the web by suitable means of

a small quantity of molten or very finely com-
minuted paraffin, preferably to the substantially
dry web, it is possible to accomplish a some-
what similar result, but owing to the relatively
poor distribution of the paraffin through the
sheet obtained by such method, I consider the
application of paraffin in the emulsion or solu- jg
tion form to be much the more preferable pro-
cedure. Of course it is not possible to practice
my invention by the passage of the paper web
through a bath of molten paraffin such as used
in the manufacture of paraffin paper on ac-
count of the very large amount of parafiin there-
by taken up by the web. Thus where the expres-
sion “sized paper” or size filled “paper” is em-
ployed in the claims, it is to be construed as ex-
cluding from its scope paper which is saturated gg
or substantially saturated with the thermoplastic
gizing agent in question. And where in the
claims I speak of “applying” thermoplastic ma-
terial, as to a fibrous web, or “distributing” it
therein, either as such or in liquid association, I g5
mean that the quantity thereof so applied or dis-
tributed shall be insufficient to result in the pro-
duction of paper saturated or substantially satu-
rated with the thermoplastic material in ques-
tion.

It is possible to employ my sizing method for
supplying additional sizing effect to a web con-
taining alkaline filler, which web is already par-
tially sized by other methods, and such use of
my process falls within the scope of my inven- gs
tion.

In cases where the paraffin emulsion used is
of the breakable type, in which the emulsion may
be broken by a suitable precipitant thereby re-
leasing or precipitating the paraffin, it is some- 4,
times desirable to employ such a precipitant in
conjunction with the paraffin emulsion, prefer-
ably by application to the web of a’'solution of
such precipitant subsequent to the application
thereto of the paraffin emulsion. An example 45
of such an instance would be where paraffin
emulsified with a soap, for example rosin size,
is precipitable by a suitable precipitant such, for
example, as alum. An emulsion of paraffin made
with 20 per cent, rosin size on the weight of the 5z
paraffin is suitable although this may be va-
ried within wide limits. Where a paraffin emul-
sion of the substantially non-breakable type, such
as is described in my copending application Se-
rial No. 304,169, filed September 5, 1928, or one 55
made with a substantially water insoluble emul-
sifying agent, such as is described in my co-
pending application Serial No. 304,176, filed Sep-
tember 5, 1928, is employed, such procedure is
unnecessary. It should be noted that a substan-
tially non-breakable emulsion may be used with-
out any special consideration, but in using the
substantially water insoluble emulsifier type, due
regard must be given to the extra filler content
thereby imparted to the paper. 65

A similar precipitating action may be employed
if desired in the case where solutions of par-
affin are used, employing as a precipitating agent,
for example, a second liquid miscible with the
original paraffin solvent, but in which paraffin is 7g
substantially insoluble. An example of this is
the use of acetone to precipitate paraffin from
its solution in gasoline. .

It is possible of course to apply an emulsio
of paraffin to the web as it is in the process of 75
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formation on the web forming device, preferably
after the fibres have been substantially posi-
tioned, and whereas I consider such a method to

fall within the scope of my invention, I do not

however consider it a preferable procedure in
the case of paper made on a Fourdriniér ma-
chine ow:ng to the fact that if the emulsion is
added to the web forming device at an early stage
of the web forming process, part of the emulsion
gets into the machine white water cycle which
is undesirable especially with saponaceous paraf-
fin emulsions; on the other hand, if the emulsion
be applied at a later point on the web forming
device it is apt to adversely affect the uniformity
of formation of the sheet. Hence I prefer to
treat the paper web after formation. However,

where in the claims I speak of applying material

to the “fibrous web”, unless the web is specifi~
cally qualified as “dry”, I mean of course that
the word web should include not only the already
formed web but also the web in process of forma-
tion as it exists at any point on the web-forming

- device.

I have found that at times it is desirable to
apply the paraffin to both sides of the web in-
stead of only to one side. In certain cases, par-

ticularly where emulsions are used, this assists in .

uniformly distributing the emulsion, particularly
where the emulsion is applied by means of rolls.
Thus two rolls instead of a single roll would be
used.

‘When I speak of paraffin or the like “in liquid

association” I mean paraffin or the like either in

emulsion form or in solution in a solvent.

When I employ .the term “paraffin” herein, I
mean paraffin wax, which is solid at ordinary or
room temperature. I do not mean to restrict
myself only. to the paraffin hydrocarbons, but
mean to include in this term all the hydrocarbons
of a waXxy nature substantially unsaponifiable
and inert to acidic and alkaline materials under
ordinary conditions of temperature and pressure,
whether derived from petroleum; shale, lignite,
earthh wax, or other natural or artificial sources.

I do not, however, mean to include in this term

material which at ordinary temperatures is of a

- tacky or a pitchy nature, such as bitumen or

50

80

85

18

asphalt.

In regard to the paraffin used it is to be under-
stood that either low or high melting point mate-
rial can be employed. The so-called fully refined
prarafiin is entirely satisfactory since it does not
impart objectionable color to white paper. How-

- ever, for purposes of economy, it is often desir-

able to use a less pure material such for exam-
ple as the material which is commonly known to
the trade as semi-refined paraffin scale, contain-
ing approximately one-two per cent. of oil and
water as impurities, which material gives satis-
factory results. Other even more impure paraf-
fin may be used, especially if the color (white-
ness) requirements of the finished paper are not
too exacting, or if papers, other than white, are
to be made. i

In place of paraffin, I may use gny other ther-
moplastic material such as resins, waxes, gums
and the like, all of which are substantially water
insoluble, and where I refer to such material I
mean that such material is substantially water
insoluble. If white or light colored papers are to
be made, the lighter colored thermoplastic mate-
rials should be employed. Although I prefer the
use of substantially inert thermoplastic mate-
rials, I may also use in certain cases thermoplas-
tic materials which- are not substantially inert,

1
5

‘completely in the nonsaponified condition.

3

for example thermoplastic materials which are
partially or wholly saponifiable, such as beeswax
for example. In the'latter cases such material in
the broke from my sized paper fllled with alkaline
filler when reintroduced into the beater tends to 3
react with the alkaline filler to cause foam, which

" however may be controlled by suitable means.

As will be apparent from the above, the sizing
agents I employ are substantially insoluble in
water, and thus where I speak of solvents I nat- 19
urally mean to confine myself to solvents other
than water, although of course as for example
with certain water miscible solvents, the use of

‘which I describe herein, there may be present at

times in the solvent used & certain amount of 15
water, which water however does not substan-
tially act in the present instance as a solvent.
In connection with the word “solvent”, I also
mean to restrict the word to material which has
a sufficiently high vapor pressure, that is to say 2o
sufficiently low boiling point, so thal it may be
substantia}ly removed from the web for example.
by at least one of the herein described procedures
at a temperature which will not be sufficiently
hizgh to substantially injure the web. 25
When I use the word “saponifiable” herein,
when referring to thermoplastic material such
for example as resins or the like, I mean that the
material so designated belongs to that class of
materials which is capable of being saponified. I 30
do not mean that the material so designated is in .
the saponified condition. The term “res'n siz-
ing” (i. e, ordinary rosin size) as customarily em-
ployed in the art, means rosin soap in which the
rosin exists in partially or wholly saponified con- 35
dition. I exclude from the scope of the term
“thermoplastic material” “resin” or “saponifiable
resin” or the like as used herein, such resins
when they are in the partially or wholly saponi-
fied condition, such. for example as rosin would 49
be in rosin soap, and include rosin or other resins
in the scope of such terms only when such resins
aré substantially completely in the nonsaponified
condition. And where I speak of thermoplastic
masterial, as resin- or saponifiable resin, “in liquid 45
association”, or in a “solvent” I mean to restrict
myself to the case in which the material to be
employed as thermoplastic material is present in
liquid association or in a solvent substantially
56
By the term “alkaline filler” I mean substan-
tially water insoluble filler which when agitated
in contact with freshly boiled distilled water, say
for an hour, will impart a pH value to such
water greater than 7.0, that is, which will be 55
on the alkaline side of the neutral point. Among
fillers in this group may be mentioned calcium
carbonate, of which lime mud from the caus-
ticizing process is one form; calcium carbonate
magnesium basic carbonate employed in the 60
paper disclosed in my United States Patent No.
1,595,416, issued August 10, 1926; calcium car-
bonate magnesium hydroxide disclosed in my
United States Patent No. 1,415,391, issued May 9,
1922: and- other substantially water insoluble 85
norinal or basic carbonates of alkaline earth -
metals, (which expression is herein intended to
include magnesium), or compounds, double salts,
or other physically associated mixtures of these
with one or more other acid soluble materials of 70
a substantially water insoluble nature. By the
term “alkaline filler” I also intend to include
fibrous material and/or other material such as
paper coating constituents or the like containing
one or more compounds of‘the character referred 73
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to, such as “old papers” or similar papers,
“broke”, or the like.

‘When I use the word “paper” herein, I use it
in the broad sense to include products of manu-~
facture of all types and of all weights and thick-
nesses, which contain as an essential constituent
a considerable amount of prepared fibre and
which are capable of being produced on a Four-
drinier, cylinder, or other forming, felting, shap-
ing or molding machine.

Where I speak of “substantially removing the
liquid content of said web”, it is apparent of
course that I do not mean to include in said liquid
content to be removed from said web such ther-
moplastic sizing agent as may happen to be
present at such t:me in liquid condition.

While I have described in detail the preferred
embodiment of my invention, it is to be under-
stood that the details of procedure, the propor-

~tions of ingredients, and the arrangement of

steps may be widely varied without departing
from the spirit of the invention or the scope of
the subjoined claims.

I claim:

1. That step in & method of manufa.cturmg
sized paper fllled with alkaline filler comprising
applying to a fibrous web containing alkaline
filler substantially water insoluble thermoplastic
sizing material selected from the group consist-

“ing of substantially water insoluble substantially

unsaponiflable thermoplastic material, and a so-
lution of substantially water insoluble saponifi-
able thermoplastic material in a solvent, said siz-
ing material applied to said web being sufficient
in amount to impart sizing effect to said paper.
2. The step in a method of manufacturing
sized paper filled with alkaline filler comprising
applying substantially water insoluble siz ng ma-
terial which comprises substantially water insol-

-uble substantially unsaponifiable thermoplastic

material to a fibrous web containing alkaline
filler, said sizing material applied to said web
being sufficient in amount to impart smng effect
to said paper.

3. The steps in a method of manufacturing
sized paper filled with alkaline filler comprising
applying substantially water insoluble sizing ma-
terial which comprises substantially water insol-
uble substantially unsaponifiable thermoplastic

"material to a fibrous web containing alkaline

filler, and subsequently applying heat to said
web, said sizing material applied to said web
being sufficient in amount to 1mpart sizing effect
to said paper.

4. The method of manufacturing sized paper
filled with alkaline filler comprising forming a
web containing alkaline filler and sizing, and ap-
plying additional sizing thereto which is sub-
stantially water insoluble and comprises substan-

‘tially water insoluble substantially unsaponifi-

able thermoplastic material, said thermoplastic
material applied to said web being sufficient in
amount to impart sizing effect to said paper.

5. The step in a method of manufacturing
sized paper filled with alkaline filler comprising
applying substantially water insoluble sizing ma-

terial which comprises paraffin to a fibrous web-

contain'ng alkaline filler, said sizing material ap-
plied to said web being sufficient in amount to
impart sizing effect to said paper.

6. The steps in a method of manufacturing

sized paper filled with alkaline filler comprising,
applying substantially water insoluble sizing ma-:

terial which comprises paraffin to a fibrous web

. ¢entaining alkaline filler, and subsequently ap-

2,020,328

plying heat to said web, said sizing material ap-
plied to said web being sufficient in amount to
impart sizing effect to said paper. -

7. The step in a method of manufacturing sized -
paper filled with alkaline filler comprising apply- 5
ing substantially water insoluble sizing material
which comprises paraffin in liquid association to
a fibrous web containing alkaline filler, said siz-
ing material applied to said web being sufficient
in amount to impart sizing effect to said paper. 79.

8. The steps in a method of manufacturing
sized paper filled with alkaline flller comprising
applying substantially water insoluble sizing ma-
terial which comprises paraffin in liquid associa-
tion to a flbrous web containing alkaline filler, 15
and subsequently applying heat to said web, said
sizing madterial applied to said web being suffi-.
cient in amount to impart sizing effect to said
paper,

9. The .steps in a method of manufacturing 2o
sized paper filled with alkaline filler comprising
applying substantially water insoluble sizing ma-
terial which comprises paraffin in liquid asso-
ciation to a fibrous web containing alkaline filler,
substantially removing the liquid content of said 25
web, and applying heat to said web, said sizing
material applied to said web being sufficient in
amount to .impart sizing effect to said paper.

10. The step in a method of manufacturing
sized paper filled with alkaline filler comprising 30
applying substantially water insoluble sizing ma-~
terial which comprises substantially water insol-
uble substantially unsaponifiable resin to a
fibrous web containing alkaline flller, said resin
applied to said web being sufficient in amount 35

" to impart sizing effect to said paper.

11. The steps in a method of manufacturing
sized paper filled with alkaline filler comprising
applying substantially water insoluhle sizing ma-
terial which comprises substantially water insol- 4.
uble substantially unsaponifiable resin to a '
fibrous web containing alkaline filler, and sub-
sequently ‘applying heat to said web, said resin
applied to said web being sufficient in amount
to impart sizing effect to said paper. 45

12. The steps in a method of manufa,cturmg .
sized paper filled with alkaline filler comprising
applying substantially water insoluble sizing
material which comprises substantially water in-
soluble substantially. unsaponifiable resin to a 5¢.
fibrous web containing alkaline filler, substan-
tially removing the liquid content of the web, and

. applying heat to said web, said resin applied to

said web being sufficient in amount to impart
sizing effect to said paper. 55 -

13. The step in a method of manufacturing
sized paper filled with alkaline filler comprising
applying substantially water insoluble sizing
material which comprises substantially water
insoluble substantially” unsaponifiable resin in 60 .
liquid association to a fibrous web containing
alkaline filler, said resin applied to said web be-
ing sufficient in amount to impart sizing effect to
said paper.

14. The steps in a method of manufacturing 65 .
sized paper filled with alkaline filler comprising
applying substantially water insoluble sizing ma~
terial which comprises substantially water insol-
uble substantially unsaponifiable resin in liquid
association to a fibrous web containing alkaline 70 -
filler, and subsequently applying heat to said web,
said resin applied to said web being sufficient in
amount to impart sizing effect-to said paper.

15. The steps in a method of manufdcturing
sized paper filled with alkaline filler comprising 75 -
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applying substantially water insoluble sizing ma-
terial which comprises substantially water in-
soluble substantially unsaponifiable resin in lig-
uid association to a fibrous web containing alka-
line filler, substantially removing the liquid con-
tent of said web, and applying heat to said web,
said resin applied to said web being sufficient in
amount to impart sizing effect to said paper.

16. The step in a method of manufacturing
sized. paper filled with alkaline filler comprising
applying substantially water insoluble sizing ma-
terial which comprises substantially water insol-
uble thermoplastic material dissolved in a solvent
to a fibrous web containing alkaline filler, said
sizing material applied to said web being sufficient
in amount to impart sizing effect to said paper.

17. The step in a method of manufacturing
sized paper filled with alkaline filler comprising
distributing substantially water insoluble sizing
material which comprises substantially water in-
soluble thermoplastic material in a fibrous web
containing alkaline filler by means of a vehicle
comprising a solvent in which said thermoplastic
material is coluble, said sizing material distributed
in said web being sufficient in amount to impart
sizing effect to said paper.. .

18. The steps in a method of manufacturing
sized paper filled with alkaline filler comprising
applying a solution of substantially water insol-
uble sizing material which comprises substan-
tially water insoluble thermoplastic material in
a solvent to a fibrous web containing alkaline
filler, and subsequently applying heat to said web,
said sizing material applied to said web being
sufficient in amount to impart sizing effect to

19. The steps in a method of manufacturing
sized paper filled with alkaline filler comprising

applying substantially water insoluble sizing ma~ -

terial which comprises substantially water insol-
uble thermoplastic material dissolved in a solvent
to a fibrous web containing alkaline filler, and
subsequently substantially removing said solvent
from said web, said sizing material applied to
said web being sufficient in amount to impart
sizing effect to said paper.

20. The steps in a method of manufacturing
sized paper filled with alkaline filler comprising
applying a solution of substantially water insol-

uble sizing material which comprises substan-

tially water insoluble thermoplastic material in
a, solvent to a fibrous web containing alkaline
filler, and substantially removing said solvent
from the web by the application of reduced pres-
sure to said web, said sizing material applied to
said web being sufficient in amount to impart
sizing-effect to said paper. '

21. The steps in a method of manufacturing
sized paper filled with alkaline filler comprising
applying a solution of substantially water insol-
uble sizing material which comprises substan-
tially water inscluble thermoplastic material in
a solvent to a fibrous web containing alkaline
fille¥; substantially removing said solvent from
said web, and applying heat to said substantially
solvent-free web sufficient to cause the substan-
tial fluxing of the‘a thermoplastic material, said
sizing material applied to said web being suffi-
cient in amount to impart sizing effect to said
paper, ) : o

22. The steps in a method of manufacturing

sized paper filled with alkaline filler comprising

applying 8 sclution of substantially water insolu-

ble sizing material which comprises substantially -
water insoluble thermoplastic material in a sol--

5

vent to a substantially dry fibrous web contain-
ing alkaline filler, and substantially removing said
solvent from said web by the application of re-
duced pressure and heat, said sizing maferial
applied to said web being sufficient in amount to &
impart sizing effect to said paper.

23. The step in a method of manufacturing
sized paper filled with alkaline filler comprising
applying substantially water insoluble sizing ma-
terial which comprises paraffin dissolved in a 10

. solvent to a fibrous web containing alkaline filler,

said sizing material applied to said web being
sufficient in amount to impart sizing effect to
said paper. . :

24. The steps in a method of manufacturing 15
sized paper filled with alkaline filler compris-
ing applying a solution of substantially water
insoluble sizing material which comprises paraffin
in a solvent to a fibrous web containing alkaline

_filler, and subsequently substantially removing 20

said solvent content of said web, said sizing ma-
terial applied to said web beihg sufficient in
amount to impart sizing effect to said paper.

925, The steps in a method of manufacturing
sized paper filled with alkaline filler comprising 25
applying a solution of substantially water insolu-
ble sizing material which comprises paraffin in a
solvent to & fibrous web containing alkaline filler,
and substantially removing said -solvent from
said web by the application of reduced pressure, 30
said sizing material applied to said web being
sufficient in amount to impart sizing effect to
said paper. - -

26. The steps in a method of manufacturing
sized paper filled with alkaline filler comprising 35
applying a solution of substantially water insolu-
ble sizing material which comprises paraffin in a
solvent to a fibrous web, containing alkaline filler,
substantially removing said solvent/from said web,
and applying heat to said substantially selvent- 40
free web sufficient to cause the substantial flux-
ing of the paraffin, said sizing material applied
to said web being sufficient in amount fo impart
sizing effect to said paper. :

97 The steps in a method of manufacturing 45
sized paper filled with alkaline filler compris-
ing applying a solution of .substantially water in-
soluble sizing material which comprises parafin
in a solvent to & substaritially dry fibrous web’
containing alkaline filler, and substantially re- 50 .
moving said solvent from said web by the appli-
cation of reduced pressure and heat, said sizing
material applied to said web being. sufficient in
amount to impart sizing effect to said paper.

28. The steps in a method of manufacturing 5
sized paper filled with alkaline filler comprising
applying a solution of substantially water insolu-
ble sizing material which comprises paraffin in
a solvent to a substantially dry fibrous web con-
taining alkaline filler, substantially removing said go
solvent from said web, and applying heat to said
substantially solvent-free web sufficient to_ cause
the substantial fluxing of the paraffin, said siz-
ing material applied to said web being sufficient
in-amount to impart sizing effect to said paper. g5

99. The step in a method of manufacturing
sized paper filled with alkaline filler comprising
applying substantially water insoluble sizing ma-
terial which comprises substantially water insol-
uble resin dissolved in a. solvent to a fibrous web 70
containing alkaline filler, said resin applied to
said web being sufficient in amount i_:o.imparb
sizing effect to said paper. ’ .

30. The steps in a method of manufacturing
sized paper filled with alkaline filler comprising 75
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applying a solution of substantially water insolu-
ble sizing material which comprises substantially
water insoluble resin in a solvent to a fibrous web
containing alkaline filler, and subsequently ap-
plying heat to said web, said resin applied to saild
web being sufficient in amount to impart sizing
effect to said paper.

31. The steps in a method of manufacturing
sized paper filled with alkaline filler comprising
applying a solution of substantially water insolu-
ble sizing material which comprises substantially
water insoluble resin in a solvent ‘o a fibrous web
containing alkaline filler, and subsequently sub-
stantially removing said solvent content of the
web, said resin applied to said web being suffi-
cient in amount to impart sizing effect to sald
paper.

32. The steps in a method of manufacturing
sized paper filled with alkaline filler comprising
applying a solution of substantially water insolu-
ble sizing material which comprises substantially
water insoluble resin in a solvent to a fibrous web

contalning alkaline filler, and substantially re- -

moving said solvent from said web by the appli-
cation of reduced pressure, said resin applied to
said web being sufficient in amount to impart siz-
ing effect to said paper.

33. The steps in a method of manufacturing
sized paper filled with alkaline filler comprising
applying a solution of substantially water insolu-
ble sizing material which comprises substan‘ially
water insoluble resin in a solvent to a fibrous web
containing alkaline filler, substantially removing
said solvent from sald web, and applying heat to
said substantially solvent-free web sufficient to
cause the substantial fluxing of the resin, said
resin applied to said web being sufficient in amount
to impart sizing effect to said paper. -

34, The steps in a method of manufacturing
sized paper filled with alkaline filler comprising
applying a solution of substantially water insolu-
ble sizing material which comprises substantially
water insoluble resin in a solvent to a substan-
tially dry fibrous web containing alkaline filler,
and substantially removing said solvent from said
web by the application of reduced pressure and
heat, said resin applied to sald web being suffi-
clent in amount to impart sizing effect to said
paper.

35. The steps in a method of manufacturing
sized paper filled with alkaline filler comprising
applying a solution of substantially water insolu-
ble sizing material which comprises substantially
water insoluble resin in a solvent to a substan-
tially dry fibrous web containing alkaline filler,
substantially removing sald solvent from said
web, and applying heat to said substantially sol-
vent-free web, sufficient to cause the substantial
fluxing of the resin, said resin applied to said web
being sufficient in amount to impart sizing effeqt
to said paper.

36.. The step in a method of manufacturing
sized paper filled with alkaline filler comprising
applying substantially water insoluble sizing ma-
terial which comprises substantially water insolu-
ble saponifiable resin dissolved in a solvent to a
fibrous web containing alkaline filler, said resin
applied to said web being sufficient in amount to
impart sizing effect to said paper. ‘

37. The steps in a method of manufacturing
sized paper ‘filled with alkaline filler comprising
applying a solution of substantially water insolu-
ble sizing material which comprises substantially
water insoluble saponifiable resin in a solvent to

a fibrous web containing alkaline filler, and sub-
sequently applying heat to said web.

38. The steps in a method of manufacturing
sized paper filled with alkaline filler comprising
applying a solution of substantially water insolu- g
ble sizing material which comprises substantially
water insoluble saponifiable resin in a solvent to
a fibrous web containing alkaline filler, and sub-
sequently substantially removing said solvent
content ‘of said web, said resin applied to said 19
web being sufficient in amount to impart sizing .
effect to said paper.

39. The steps in a method of manufacturing
sized paper filled with alkaline filler comprising
applying a solution of substantially water insolu~ 15
ble sizing material which comprises substan-
tially water insoluble saponifiable resin in a sol-
vent to a flbrous web containing alkaline filler,
and substantially removing said solvent from said
web by the application of reduced pressure, said 29
resin applied to said web being sufficient in
amount to impart sizing effect to said paper.

40. The steps in a method of manufacturing
sized paper filled with alkaline filler comprising
applying a solution of substantially water insolu- o5
ble sizing material which comprises substantially
water insoluble saponifiable resin in a solvent to
a fibrous web containing alkaline filler, substan-

‘tially removing said solvent from said web, and

applying heat to said substantially solvent-free 3¢
web sufficient to cause the substantial fluxing of
the saponifiable resin, said resin applied to said
web being sufficient in amount to impart sizing
effect to said paper.

41. The steps in a method of manufacturing ss
sized paper fllled with alkaline filler comprising
applying a solution of substantially water insolu-
ble sizing material which comprises substantially
water insoluble saponifiable resin in a solvent to
a substantially dry fibrous web containing alka-~ 4¢
line filler, and substantially removing said sol-
vent from said web by the application of reduced
pressure and heat, said resin applied to said web
being sufficlent in amount to impart sizing effect
to said paper. 45

42. The steps in a method of manufacturing
sized paper filled with alkaline filler comprising
applying a solution of substantially water insolu-
ble sizing material which comprises substantially
water insoluble saponifiable resin in a solvent to 50
2 substantially dry fibrous web containing alka-
line filler, substantially removing said solvent
from sald web, and applying heat to said sub-
stantially solvent-free web, sufficient to cause the
substantial fluxing of the saponifiable resin, said g5
resin applied to said web being sufficient in
amount to impart sizing effect to said paper.

43. Sized filled paper comprising fibrous ma-
terial and alkaline filler in substantially intimate
association, and substantially water insoluble 60
sizing comprising substantially water insoluble
:ubstantially unsaponifiable thermoplastic ma-

erial.

44. Sized filled paper comprising fibrous mate-
rial, alkaline filler, and substantially water in- 05
soluble sizing comprising substantially water in-
soluble substantially unsaponifiable wax. )

45. Sized filled paper comprising fibrous ma-
terial, alkaline filler, and substantially water in-
soluble sizing comprising substantially water in- 70
soluble substantially unsaponifiable resin.

46. Sized filled paper comprising fibrous mate-
rial,” alkaline filler, and substantially water in-
soluble sizing comprising substantially water in-

Soluble substantially unsaponifiable gum.
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47. Sized filled paper resulting from distribut-
ing substantially water insoluble sizing material

 which comprises substantially water insoluble
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thermoplastic material in a fibrous web contain-
ing alkaline filler by means of a vehicle compris-
ing a solvent in which said thermoplastic mate-
rial is soluble, and subsequently substantially
removing said solvent from said web, said sizing
material distributed in said web being sufficient
in amount to impart sizing effect to said paper.
48. Sized filled paper resulting from applying

to a fibrous web containing alkaline flller a solu-

tion of substantially water insoluble sizing mate-
rial comprising substantially water insoluble wax
in an organic solvent, and subsequently substan-
tially removing said solvent from said web, said
sizing material applied to said web being suffi-
cient in amount to impart sizing effect to said
paper.

49. Sized filled paper resulting from applying
to a fibrous web containing alkaline filler a solu-
tion of substantially water insoluble sizing ma-
terial comprising substantially water insoluble
resin in an organic solvent, and subsequently
substantially removing said solvent from said
web, said resin applied to said web being sufficient
in amount to impart sizing effect to said paper.

50. Sized filled paper resulting from applying
to & fibrous web containing alkaline filler a solu-
tion of substantially water insoluble sizing mate-
rial comprising substantially water insoluble
saponifiable resin in an organic solvent, and sub-
sequently substantially removing said solvent
from said web, said resin applied to said web
being sufficient in amount to impart sizing effect
to said paper.

51. Sized filled paper résulting from applying
to a fibrous web containing alkaline filler a solu-

7

tion of substantially water insoluble sizing mate-
rial comprising substantially water insoluble gum

in an organic solvent, and subsequently substan-
tially removing said solvent from said web, said
gum applied to said web being sufficient in &
amount to impart sizing effect to saild paper.

59. Sized filled paper comprising fibrous mate- .
rial and alkaline filler in substantially intimate
association, and substantially water insoluble siz-
ing comprising substantially water insoluble ther- 10
moplastic material, said thermoplastic material
being sufficient in amount to impart sizing effect
to said paper, said paper being substantially frée
from compound resulting from the use of precipi-
tant for said thermoplastic material. .15

53. Sized filled paper comprising fibrous mate-
rial, alkaline filler, and substantially water in--
soluble sizing comprising substantially water in-
soluble wax, said wax being sufficient in amount
to impart sizing effect to said paper, said paper 20
being substantially free from compound resulting
from the use of precipitant for sald wax.

54. Sized filled paper comprising fibrous mate- -
rial, alkaline filler, and substantially water in-
soluble sizing comprising substantially water in- 25 .
soluble resin; said resin being sufficient in amount
to impart sizing effect to said paper, said paper
being substantially free from compound resulting
from the use of a precipitant for said resin.

55. Sized filled paper comprising fibrous mate- 30
rial, alkaline filler, and substantially water in-
soluble sizing comprising substantially water in-
soluble gum, said gum being sufficient in amount
to impart sizing effect to said paper, sald paper
being substantially free from compound resulting 35
from the use of a precipitant for said gum.

HAROLD ROBERT RAFTON.
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above-numbered patent requiring correction as follows: Page 2, second column,
lice 18, for "size filled "paper"" read "sized tilled paper"; page 3, second column,
line 37, after "material”" insert a comma; page 6, second column, lice 2, claim
37, after "web" and before the period imser: the comma and words , said resin
applied to said web being sufficient in amount (o impart sizing effect to said
paper; and that the said Letters Patent should be read with these corrections
therein that the same may conform to the record of the case in the Patent Office.

Signed and sealed this 14th day of January, A.-D. 1936.

— P | . Leslie Frazer
(Seal) T L . Acting Commissioner of Patents:



