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This invention relates to the manufacture of
paper, and more particularly to the manufacture

- of sized and unsized papers, of filled or coated
character, such as are particularly useful as

6 printing papers, or so-called book papers, and

coated papers.

One of the principal objects of tﬁe invention -

is to provide a prepared starch-finely divided

mineral material for use as a filler material, or

10 in a coating color suspension, in the manufacture
of paper.

Another object of the invention is to provide

such a material for use in a rosin sized paper,

Still another object Is to -provide such en-

18 veloped filler or mineral material' which is of

predetermined controlled cluster size.
Another object of the invention is to provide
a paper having such enveloped finely divided
mineral material of controlled cluster size -dis-
- 80 iributed in and/or upon the sheet, and the method
of producing the same.

Another object of -the invention is to provide

such & paper which will be particularly free from
“dusting” and “picking” on the printing machine
and the method of producing such paper.

- Another object of the invention is to provide -

a superior sized paper. filled with a mineral ma-
terial which is alkaline in reaction, and the
method of producing the same. o
Still another object is to provide a method,
in the manufacture of paper, which comprises
the preparation and utilization, of a starch siz-
ing material, with mineral filler or coating ma-
terial, which gives more economical and superior
results in its utilization in the paper making
process, and produces a paper of superior char-
acteristics as to uniformity of cluster size and
distribution of the filler material throughout the
sheet, its comparative freedom from dusting and
picking on the printing machine, its comparative
freedom from odor and its superior color. -
~ "As is well known. it has been a practice for
many years to size paper to secure certain de-
sired characteristics in the finished sheet. In
some instances, the sizing material has been
added to the fibrous furnish before it is fed on
to the forming wire, so that the sizing is ac-
complished as a paper sheet is formed; while
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in other instances the formed sheet is sized, as.
for example in so-called -“tub sizing” in which-

v
the formed sheet is passed through a bath of
the size solution or suspension. A number of
materials have been used for sizing, so-called
rosin size being one of the best known.. To some

88 extent starch has also been used in sizing; but
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in §tich cases, especially for printing papers, it
has been .found that an-unduly large percentage
of starch needs to be used to prevent -dusting
and picking of the papers upon printing, which

of course has mitigated against such use be-

cause of the extra expense involved. Starch has .

been suggested to some extent as desirable to
be used in connection with mineral filler mate-
rial which is alkaline in reaction, such as.cal-
cium carbonate. Another difficulty has been ex-
perienced in the utilization of starch in filled
papers in that there is ordinarily an uneven dis-
tribution of filler particles occasioned by the
formation of fAller clusters of uncontrolled char-
acter when flocculating agents are added to the
sheets. These varying flller clusters produce a
“wild” formation and result in non-uniformity,
with variations in the degree of ‘opacity and ink
receptivity of different parts of the paper. Floc-
culation is ordinarily .ecessary with a starch
size, when used as zoove referred to, to prevent
such excess of the high losses of finely divided
filler through the forming wire, and such floccu-
lation to avoid the operating difficulties and ex-
pense results in the serious disadvantages in for-
mation referred to. ‘ ‘

In the manufacture of coated papers, casein
is used almost universally as a binder or ad-
hesive constituent of the suspension of finely
divided mineral which forms the coating,—this
suspension being normally referred to as & sus-
pension of “coating color”.. Casein however is
a comparatively expensive constituent of the
paper. - In addition casein as commercially avail-
able to the paper mill {5 not at all a uniform
product and this occasions consideraple diffi-
culty in manufacture, as it is well known that
very slight changes in constituent characteris-

- tics, concentrations, relative concentrations, ete.
will produce marked variations in resulting prod-
ucts and that apparently insignificant changes in
the paper making processes and constituents may
cause such wide variations as make the differ-
ence between a commercially salable product and
one which is not. Another objection to casein
is that when once put into solution by means
of suitable additive solvents, it cannot be kept
for any considerable length of time but soon
decomposes; and in addition it possesses an ob-
jectionable odor which makes paper containing
it quite undesirable, if not entirely. useless, for
wrapping products, such as food products, the
taste of which is materially affected by the casein
odors. In addition casein solutions possess a
dark yellowish brown:color which must be offset
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by the uée of expensive fillers of unusually 'hi'gh

white color where the final white color of the,

paper is of importance.
Despite these objectionable features casein has

~been used heretofore, at least for a number of

years, to the practical exclusion of all other forms
of sizing and adhesive materials in the prepara-
tion of so-called coated papers such as the coated
papers which are used to such a large extent
in the present day magazines for color picture
reproduction. Starches have been generally con-
sidered substantially useless as an adhesive in
making a coating color suspension.

By means of the present invention, however,
starch' can bhe used with completely satisfactory

. results as the adhesive material for a coating

color suspension; and can also be used as an
entirely satisfactory sizing material for either &
filled or unfilled sheet, with hitherto unattained
results.

In the practicing of this invention the starch is
intimately admixed with the finely divided min-
eral material, in water, to produce an intimate
and substantially homogeneous intermixture of
the starch and mineral particles, and the suspen-
sion is then heated to a temperature sufficlent to
cause the starch granules to burst open while in
this intimate and close juxtaposition to the min-

“-eral particles, and in so doing the bursting mate-
30 rial released from the starch granules will inti-
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mately envelop the mineral particles contiguous
to them, and the mineral particles will be inti-
mately surrounded and wet by a starch film. The
result is a suspension of the starch fllm sur-
rounded mineral particles which will not be broken
by the agitation to which it is subsequently sub-

jected in the paper making sizing and coating

processes.

As illustrative of a procedure which Is satis-
factory for the practicing of this invention, two
parts of cold water may be added to one part of
starch in a vessel preferably equipped with high
speed stirring or other agitating device and pro-
vided with steam coils or other heating means
suitable for heating up the water suspension of
materials in the vessel. “The slurry in the vessel
is stirred and three to four parts of finely divided

- mineral filler material are added during the stir-
ring, and until the mineral material and the starch

slurry are intimately and thoroughly admixed.
The mixture is then heated unttl the starch gran-
ules burst and on so doing the starch material
within the granules will’ mtimately envelop the
mineral filler particles contiguous to them and

surround the several particles with a wet starch

fllim. Very satisfactory results will be secured if
the mixture or suspension is heated to 185° F., by
means of steam coils, and maintained at that
temperature while being agitated for about fifteen
minutes. During this heating and agitation the
starch granules will burst and the resulting wet
film coating of the mineral particles will result,
The material within the vessel is then allowed to
cool and jell. The jell can then be broken, as by
means of a high speed stirrer or other suitable
devices and its viscosity thus reduced without
destroying the homogeneous distribution of the
filler particles, within their several starch films,
throughout the mass. Also, the jell having been

broken the mass can be diluted to any degree’

desired without appreciably affecting the condi-
tion of the mineral-starch film particles. ¥From
experience in practicing this invention the mass
can be diluted almost infinitely without causing
any apparent variation in the condition of the
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particles, and certainly it can be diluted at will
within any range of dilution needed for utiliza-
tion in the paper making and coating process.

In addition to breaking the jell down by means
of stirrers, the same result can be accomplished
by centrifugal pumping of the jelled mass, or by
grinding it in a pebble mill, or the like. -

The starch fillmed mineral particles are present
in an extremely fine state of subdivision, and are
held in that condition, and in & state of extremely
uniform distribution. And when added to a paper
forming stock or furnish will maintain that uni-
form distribution and produce an unusually uni-
form distribution of filler throughout the paper
sheet. - Where an extreme state of subdivision,
such as can be secured under this invention, is
detrimental because of the resulting filler losses
when a comparatively large proportion of the
filller suspension material is carried through the
screen into the effluent system, this difficulty can
be readily overcome by the addition of suitable
amounts of flocculating agent. The flocculating
agent can be added in desired or controlled
amounts to give desired or controlled degree of
flocculation, and the resulting flocculation will
produce substantially uniform results in building
up the finely divided filler-starch filmed particles
into clusters or sizes which will also be of quite
uniform character. As a result the size of the
clusters thus formed may be readily controlled
over a wide range, from practically colloidal size
up to quite coarse, readily settling avgregates or
clusters.
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The material thus prepared is not only usable -

for making filled paper but is especially adaptable
for use as a coating color suspension for making
coated paper, such as the coated book paper re-
ferred to above. Also, of course, the relative per-
centage of starch and mineral material, produced,

-may be varied to give the desired characteristics

to the paper in which it is used. The character
of the starch:used has some appreciable effect,
root starches such as tapioca and potato starch
giving better sizing effects than do the cereal
starches. The material as. thus prepared has
most extraordinary characteristics when com-

pared with mixtures of mineral material and .

starch as prepared in other ways, or when com-
pared with boiled starch alone. When mineral
filler material is added to boiled starch in quan-
tities large enough to give the necessary color and

.opacity, it has been found that either a thick vis-

cous paste results, so thick that it will not permit
of proper flow or of proper application and
spreading on the paper by usual devices such as
are used in applying coating color to paper, or a

-flocculation of the mineral material will occur

entirely defeating the desired purpose of use of
the starch as a binding agent. Where a thin
mixture was used with a view to avoiding the
above difficulties opacity suffered quite materially,
and whatever resultant coat remained upon the
paper as a coat adhered but poorly, and in the
case of filler the filler particles were bound very
poorly to the paper, with the result that what is
known as “dusting” and “picking” were present
to an inordinately large degree.

It is not definitely understood just why starch-
mineral suspension prepared as above described
has these very extraordinary and unusual char-
acteristics. In fact, there is little if any definite
Information as to the nature of a starch jelly,
and as to what changes take place when a Jell is
formed and when it is broken down. Further-
more the structure of jells in genéral is a con-
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troversial one in sclence; but despite this lack
of accurate information from the purely scien-
tific point of view, it has been found that when

the starch granules are caused to burst when

thus intimately admixed with the fihely divided
mineral particles the. result is to produce the

mineral particle-starch film product which has.

the unusual and extraordinary characteristics
herein referred to. '

As an example of processing to produce a coat-
ing color suspension, satisfactory - results have
been secured with the following relative propor-
tions and procedure~120 grams of taploca

.starch is first mixed cold with 200 ml. of water.

This cold suspension is then mixed with . 400
grams of finely divided mineral material, such
as calcium carbonate, in 1300 ml. of water. The
mixture is then heated to 90° centigrade and
kept at that temperature for about: thirty min-
utes. Tt should then be ground in a suitable way,
as in a rod mill or pebble mill for about twenty

minutes. This will give a fluid coating color sus-’
pension which has little or no tendency to jell'on .

standing. -Aging this coating color at room tem-
peratures for twenty hours or even more
further improve the sizing or adhesive characters
thereof. While alkaline material has found quite
limited use heretofore in the paper industry, its
usage having been confined so far as apolicant is
aware to only one or two companies, up unt'l
quite recently, applicant’s own experience in con-
nection with the use of such an alkaline filler
material as is made from caustictzing hich mag-
nesium lime, over a long period. has shown there
are dificulties incidént to the use of such .an
alkaline material in a paver where one or more

. of the Ingredients which go to make up the paner
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in its manufacture are acid in character and
therefore of such character as to react with the
alkaline matérial such as ealelum carbonate A
filler-starch film material of the character pro-
duced by this invention comvletely avolds these

difficutties which have heretnfore been attendant:
_uvon the use of alkaline filler materials as the

material produced accordine to this mvention.
in any dilutions and under any conditions of use
which have thus far heen encountered. is of sneh
character that the obiectionahle reaction between
the acid materials. such as alum and the alka-
line mineral material is avoided. As a resnlit
the control of time of contact as between the acid
and alkalihe material - which has heretnfore been
exercised in the commercial overations with
which anpplicant is assoeciated is entirelv unnenres-

‘sary. Infack, whereas it has been the nsunl nracr-

tice to introduce the alum at the riffies. and inst
before the diluted stock-filler susnension gnes
on to the forming wire, in order to cut down the
reaction period. with filler-starch suspensions

made according to this invention all of the In--

gredients can be introduced into the beater and

- the question of time is of no operating conse~
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quence. ' Not only that but through the intro-
duction of the alum into the beaters floccula-
tion is more definitely controlled and conse-

" quently losses through the wire into the effluent
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system are decreased. .

In the making of a coating color suspension
good results can be secured with the following
relative proportions and procedure,—100 grams
of dry alkaline filler and 200 ml. of water are

‘mixed with a suspension of 15 grams of tapioca

flour starch in 50 ml. of water. This suspension
is then heated to 90° centigrade and maintained

will-

at that temperature for some fifteen to twenty
minutes. The jell is then thinned by suitable

mechanical processing and water added to give
a suspension of the proper viscosity and con-

taining the desired amount of solids. When di- -

luted to viscosity approximating that of the ordl-
nary coating color suspension containing casein

‘and the usual amount of solids, the resulting
. color contains approximately 28% of . solids.
Such a color suspension when applied to the.

paper and supercalendered gave unusually fine
results on the standard “pick” test. As an al-

ternative the mineral-starch film suspension after

being thinned by suitable mechanical processes

may have added to it 5 grams of casefn dissolved.

in 25 ml, of water containing 6 grams of Na:COs.

As an illustration of procedure in manufactur-
ing book paper of very low sizing content, the
following procedure has been found satisfac-

tory,—a suitable amount of alkaline filler (de-!

pending on the amount of filler desired to be
contained in the finished paper sheet) is cooked
with 10% starch at a suitable temperature, the
cooked ‘mixture being circulated through a cen-
trifugal pump to prevent jelling.
found that a temperature of 802 C. is usually ade-

- quate for causing rupture of the starch granules;

but temperature in excess of that may be used.
450 pounds of dry welght of this material is add-
ed to a 3000 pound beater.
be added at the beater if desired; or no additional
alkaline filler need be added except what is added
in the form of broke, and the balance of filler
for the sheet may be added to the wire side of

the sheet during the formation thereof, as set’

out in U. 8. Patent to William Edison Bair No.
1,875,208 which belongs to the assignee of the
present ‘application. An amount of alum desired

-to give the necessary flocculating effect, and to

thus control the amount passing through the
wire into the efluent system, may be added in
the rifles. Where a carbonate filler is used the
alum can still be added in the beater in such
proportion as desired.  Increasing the percent
of alum, with the proportions above referred to,
from 1 to 2% would result in such coarser ag-
glomerates of the filler-starch film particles as
to cut down the efluent losses in half. The ag-
glomerates. so produced while coarser are of
cluster sizes substantially uniform, so far as
practical results are concerned, and are uni-
formly distributed in the sheet. And as the size

. of the agglomerates or clusters may be controlled

at will by the addition of alum or other floccu-

lating agent, a sheet may be formed containing

the filler material from very fine, almost col-

It has been’

Alksline filler can
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loidal size, particles to comparatively quite large '

clusters.

As an illustration of a rosin sized paper, such-
as & book paper, manufactured through the util~’

ization of the present invention the following pro-

GO

. portions and procedure are satisfactory,—to a

paper furnish containing approximately 50%

soda and 50% sulfite pulps, 2% rosin size and

49% alum were added in the beater in the usual’

manner. After the sizing reaction was com-
pleted in the beater, the desired additional quan-
tity of filler-starch film suspension was added.
A satisfactory filler starch suspension to be used
is the one made from alkaline material as set
out immediately above. This was mixed for a
short time and the beater dropped. All of the
alum can be added in the beater or if desired
additional alum can be added before delivery to
the machine, e

-
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As compared with the efforts at starch sizing,
as heretofore practiced, such as in so-called soft
sized sheets, the sizing can be effected by the
practicing of the present invention with very
large savings in the amount of starch,~-from
33 to 50% less than when the starch is boiled
separately and then added to the filler as in such
instances of use of starch. as have heretofore
been practiced. And a lower viscosity mixture
is obtained by the practicing of the present in-
vention than can be obtained by adding the
equivalent in sizing of separately boiled starch.
Furthermore, when diluted to very low consist-
encles,—for example to 5% of solids—, the sus~
pension of the present invention does not floc-
culate and settle nearly as readily as a Ssus-
pension made with starch boiled separately. The
mineral-starch. film suspension gives a . water
suspension which is unusually slow settling com-
pared with flller in suspension alone. A starch
alkaline material as prepared according to this
invention may be mixed directly with & solution
of casein; and may be sized with rosin and alum
with practically no loss in sizing efficiency or
excessive use of alum. Also parafiin may be
incorporated in these suspensions to improve the
finish of the paper, and to impart increased ink
resistance.

‘While the method and product herein described
constitute preferred embodiments of the inven-
tion, it is be understood that the invention is
not limited to this precise method and product,
and that changes may be made therein without
departing from the scope of the invention which
is ‘defined in the appended claims ’

What is claimed is:

1. The method of preparing a starch enveloped
mineral material for use as a filler or coating
material or the like in the manufacture of paper
which consists in mixing starch granules into
water to form a starch granule slurry, adding

“finely divided mineral material to said starch

slurry, stirring the starch slurry and added
mineral material to distribute the mineral par-
ticles- throughout the slurry and effect intimate
admixture of the particles and the starch gran-
ules in the slurry, heating said intimate admix-
ture to cause bursting of the &starch granules
and liberation of the starch contents thereof
immediately adjacent the mineral particles
whereby to cause such liberated starch material
in the slurry to form upon the mineral particles
an enveloping and protecting film and to effect
a suspension of such starch fiim enveloped par-

“ticles, cooling such suspension to cause it to jell,

and breaking down such jell by agitation to form
a homogeneous, flowable suspension of such film
enveloped mineral particles and without destroy-
ing said film enveloped condition.

2. The method of preparing a starch enveloped
mineral material for use as a filler or coating

" material or the like in the manufacture of paper
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which - consists in mixing starch granules into

water to form a slurry, adding approximately

two parts water and one part of root starch, add-

ing three to four parts of finely divided mineral .

materialtotheslurry,stirring the starch slurry and
added mineral material to distribute the mineral
particlesthroughoutthe slurry and effect intimate
admixture of the particles and the starch gran-

ules in the slurry, cooking said intimate admix- .

ture 80-90° C. -to cause bursting of the starch
granules and liberation of the starch contents
thereof immediately adjacent the mineral particles
whereby to cause such liberated starch material
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in the water to form upon the mineral particles
an enveloping and protecting film and to effect
a suspension of such starch film enveloped par-
ticles.

3. The method of preparing a starch enveloped .

mineral material for use as a filler or coating

material or the like in the manufacture of pa-

per which consists in mixing starch granules into
water to form a starch granule: slurry, adding
finely divided mineral material to said starch
slurry, stirring the starch slurry and added min-
eral material to distribute the mineral particles
throughout the slurry and effect intimate ad-
mixture of the particles and the starch granules
in the slurry, heating said intimate admixture
to cause bursting of the starch granules and lib-
eration of the starch contents thereof immedi-
ately adjacent the mineral particles whereby to
cause such liberated starch material in the slurry
to form upon the mineral particles an enveloping
and protecting film and to effect a suspension of
such finely divided starch film enveloped par-
ticles.

4. In the manufacture of paper, the method of
preparing a starch enveloped mineral material
for use as a filler or coating material or the like
in the manufacture of paper which consists in
mixing starch granules with water and agitating
to form a starch granule slurry, adding finely
diveded mineral material to said starch shurry
while agitating and continuing the agitation to
distribute the mineral particles throughout the
slurry and effect intimate admixture of the par-
ticles and the starch granules in the slurry, heat-
ing said intimate admixture to cause bursting of
the starch granules and liberation of the starch
contents thereof immediately adjacent the min-
eral particles whereby to cause such liberated
starch material in the water to form upon and
about the mineral particles an enveloping and
protecting film and to effect & suspension of

“such starch film enveloped particles.

5. The method of preparing a starch enveloped
mineral material for use as a filler or coating
material or the like in the manufacture of paper

which consists in mixing starch granules into wa-
_ter to form a slurry, adding finely divided min-

eral material to sald starch granule slurry, stir-
ring the starch slurry and added mineral mate~
rial to distribute the mineral particles through-
out the slurry and effect intimate admixture of
the particles and the starch granules in the
slurry, heating said intimate admixture to cause
bursting of the starch granules and liberation
of the starch contents thereof immediately ad-
jacent the mineral particles whereby to cause
such liberated starch material to forin upon the
mineral particles an enveloping and protecting
film and to effect a suspension of such starch
film enveloped particles, cooling such suspension
to cause it to jell, breaking down such jell by
high speed agitation to form a homogeneous,
flowable suspension of such film enveloped min-
eral particles and without destroying said film
enveloped condition, and diluting such flowable
suspension of film enveloped particles for use as a
filler material or the like in paper making.

6. The method of preparing a starch enveloped
mineral material for use as a filler or coating
material or the like in the manufacture of paper
which consists in mixing starch granules into
water to form a slurry, adding finely divided
carbonate mineral material to said starch
granule. slurry, -stirring the starch slurry and
added mineral material to distribute the minerai
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particles throughout the slurry and .effect inti-
mate admixture of the particles and the starch
granules in the slurry, heating said intimate ad-
mixture to cause bursting of the starch granules
and liberation of the starch contents thereof im-
mediately adiacent the mineral particles where-
by to cause such liberated starch material in the
slurry to form upon the mineral particles an
enveloping and protecting film and to effect a
suspension of such starch film enveloped par-
ticles. - ) -

7. The method of preparing a starch enveloped
mineral material for use as a filler or coating
material or the like in the manufacture of paper
which ' consists in mixing starch granules into
water to form a slurry, adding finely divided car-
bonate mineral material to-said starch granule
slurry, stirring the starch slurry and added min-
eral material to distribute the mineral particles

_throughout the slurry and effect intimate ad-

mixture of the particles and the starch granules-

in the slurry, heating sald intimate admixture
to cause bursting of the starch granules and lib-
eration of the starch contents thereof immedi-
‘ately. adjacent-the mineral particles whereby to
cause “such liberated starch material to form
upon -and sbout the mineral particles an en-
veloping and protecting film and to effect a sus-
pension of such starch film enveloped particles,
cooling such suspension to cause it to jell, and

_ breaking down- such jell by high speed agitation

4

-

to form a_homogeneous, flowable suspension of
. such film enveloped mineral particles and with-
out destroying said fllm enveloped condition.
8. The method of preparing a starch enveloped
mineral material for use as a filler or coating
material or the like in the manufacture of paper
which consists in mixing approximately onepartof
starch granules into two parts of water to form a

- starch granule slurry, adding three to four parts
of finely divided mineral material to said starch -

‘slurry, stirring the starch slurry and added min-
eral material to distribute the mineral particles
throughout the slurry and effect intimate ad-

‘veloped mineral particles

P

mixture of the particles and the starch granules
in the slurry, heating said intimate admixkture to

“ @ temperature of substantially 80-90° C. to cause

bursting of the starch granules and liberation of
the starch contents thereof immediately adjacent
the mineral particles whereby to cause such lib-

erated starch material in the slurry to form upon
the mineral particles an enveloping and protect-

ing film and to effect a suspension of such starca
film enveloped particles, cooling such suspension

- to cause it to jell, and breaking down such jell
by high speed agitation to form a homogeneous, '

flowable suspension of such fllm enveloped min-
eral particles and without destroying sald film en-
veloped condition. ' .

*9, The method of preparing a starch enveloped
mineral ‘material for use as a filler or coating

<
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material or the like in the manufacture of paper -

which consists ih mixing starch granules into
water to form a shury, adding finely divided-

mineral material to sald starch granule slurry,
stirring-the starch slurry and added mineral ma-
ferlal to distribute the mineral particles through-

out the slurry and effect intimate admixture of-

the particles and the starch granules in the
slurry, heating said intimate admixture. to cause

bursting of the starch granules and liberation of-

the starch contents thereof immediately adjacent
the mineral particles whereby to cause such lib-
erated starch material to form upon the mineral
particles an enveloping and protecting film and
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to effect a suspension of such starch film en- *

veloped particles, cooling said suspension to
cause it to jell, breaking down such jell by high
speed agitation to form a homogeneous, flowable
suspension of such film enveloped mineral par~

ticles and without destroying sald film enveloped
condition,
fiim enveloped_particles for use as & filler ma-
terial or the like in paper making, and adding &
flocculating material to the diluted flowable sus-
pension to cause agglomeration of said film en-
into clusters.

BAROLD T. RUFF.

diluting such flowable suspension of.
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