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This invention relates to the manufacture of
paper and more particularly to paper containing
alkaline filler. :

The principal object of this invention is to pro-

.§ vide a novel method of using starch in paper
made with alkaline filler.

An important object is to provide a method of
using starch which will measurably avoid decom-
position of the starch in the papermaking process.

A further object is to provide a method of using
starch wherein the maximum viscous properties
of the starch are retained.

Other objects and advantages of this invention
will become apparent during the course of the
15 following description. ) .

-Starch has been used for many years as a con-

stituent of paper mixes to impart stiffening, a

firmer feel, and the like qualities to baper made

therewith; and where in the claims I use the ex-

g0 Pression “desirable starch-imparted character-

istics” 1 refer to qualities such as those just men-
tioned. o

As I kave disclosed in my copending applica-
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tion Seiial No. 202,453, filed June 29, 1927, now .

¢s Patent No. 1,831,928, issued November 17, 1931,
starch is also particularly valuable in certain
cases where alkaline fillers are used in paper-
making, for substantially eliminating the foam-
forming tendency from otherwise foam-forming

g0 mixes. In the above referred to application the
use of starch in conjunction with alum is also
recommended. : ‘ ’

Where starch has beent employed heretofore as

a constituent of . paper mixes it has been the.

5 Customary practice to mix it in a compounding
and/or treating device, such as & beater or the
like, with -an aqueous suspension of fibrous ma-
terial and such other material as may be employed
in papermaking such as filler, size, for example

40 ‘Tosin size, size precipitant, for example alum, tint-
ing and thelike. This mix usually has a dry solid
content of approximately 5%, more or less. The
mix after subjection to sufficient treatment in the
beater; is then ordinarily discharged into a con-

45 tainer commonly called a “beater chest”, addi-
tional water usually being added. 'Thereafter
the mix may be transferred from the beater
chest to a suitable refining engine, usually a
Jordan, at a dry solid content which may be ap-

50 proximately in the neighborhood of 4%. In com-
mon practice the mix is at this point usually
diluted somewhat by the addition of water, and
the diluted mix after jordaning is ordinarily con-
ducted from the Jordan to another container

68 commonly known as a “machine chest”. From

(CL 92—21)

the machine chest the mix is transferred to a
point near the web forming end of a paper ma-
chine where it is largely diluted with water, this
point commonly being referred to as the mixing
box, water being here added ordinarily in such 4
an amount as to provide a dry content from ap- -
proximately 12 to 1% or slightly higher, but
usually not in excess of 112%. The mix in such
highly dilute condition is then passed through
riflers or the like if desired and thereafter
through screens and through the headbox of the
paper machine on to the machine wire, or into a

- vatf, depending upon whether a Fourdrinier or a

cylinder machine is employed; and during this
passage additional amounts of water are usually
added in the form a spray or otherwise.

. This exact procedure is not always followed
but in some instances is modified in accordance
with the type of paper being made. For example,
in the manufacture of certain types of paper the
beating process is almost if not entirely dispensed .
with, the ingredients being merely mixed to-
gether prior to jordaning. In some instances the
step of refining or jordaning may be partially if
not wholly dispensed with. Moreover in some
cases the arrangement of steps is different; for
example, the jordaning may take place subse-
quent to the machine chest, the.stock passing
directly from the Jordan to the mixing box.
Sometimes also the arrangement of the chests or
the number of the chests used is varied. In
general, however, it can be stated that in the
papermaking process, regardless of the variations
which may ‘occur, the ingredients are normally
mixed and/or treated in a relatively concentrated
condition, and maintained therein for a substan-.
tial length of time, and then. the mix is subse-
quently diluted preparatory to delivery to a web- .
forming device and it remains in this dilute condi-
tion only a relatively brief period of time.

Under the conditions above outlined which
have been customary when starch has been pre-
viously used in paper mixes, certain disadvan-
tages have inhered in its use. For example starch -
is a putrescible material. - It is subject to attack
by molds and the like, and in the course of its
passage through the beater, chests, and Jordan,
up to the point of dilution, the length of time is:
such that the starch remains sufficiently long in
the system for these deteriorating agencies to act 5
thereon to a considerable extent. . The deteriora-
tion seems to be particularly pronounced in cer-
tain instances where the system is alkaline as
would be the case where alkaline filler is em-
ployed, particularly where it is added In the
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The putrescent condition is aggravated
if there be present in the mix other putrescible
materials such as old paper stock (reworked old
papers), particularly if such contain reworked
coated papers containing casein. If in addition
there be other elements which prolong the con-
tinuance of contact of the starch with the other
ingredients of the mix such as is customary in
modern papermaking equipment, this tendency
toward decomposition is much more manifest.
An example of such elements which maintain the
other ingredients of the mix in contact with the
starch for longer times is where recovery systems
are used in the white water cycle. Sedimenta-
tion systems are common for use on the excess
white water, and in such instances the recovered
stock, which in this case would contain starch, is
returned to the papermaking operation, com-
monly to the beater. Another type of recovery
system commonly used and which illustrates the
point satisfactorily is the filtration type which

- normally mixes the excess white water from the

machine with the so-called “sweetener” stock
usually taken from the beater or machine chest,
and returns the material filtered from the excess
white water together with the sweetener stock
back into one or the other chests. This filtration
cycle, as is apparent, returns part of the starch

which would ordinarily escape with the white

waters back into the papermaking operation and

‘thus prolongs the contact of the starch with the

other constituents of the mix and promotes its
decomposition.

As a result of the decomposition, not only is
the starch in part deteriorated or destroyed, but

. there is & considerable opinion that such decom-

position of the starch is very injurious in pro-
moting slime in the paper and also as being in
certain cases an agency which promotes the for-
mation of soft lumps on the paper machine, which
in turn greatly interfere with production and
reduce the quality of the paper made under such
conditions. '

Another disadvantage inherent in the method
heretofore employed in using starch is the fact
that even though the system were kept entirely

- sterile so that no growth of molds or micro-organ-
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isms could take place, nevertheless the constant

_agitation such as is present for example in the

papermaking operation as discussed above, has
a tendency to reduce the viscous quality of the
starch, which is considered to be an important
quality of starch for papermaking use. It will
be apparent therefore that the intimate contact
of the starch with the other ingredients of the
mix, brought about by the agitation it receives in
the papermaking apparatus, reduces the value
of the starch as a papermaking material, and this
lessening of the advantageous qualities of the
starch is more or less proportiona.l to the amount
of agitation it receives.

. I have discovered that the disadvantages in-
herent in the method of utilizing starch hitherto
employed, can be overcome to a very great extent
by minimizing the time and/or intimacy of con-
tact of the starch with the other constituents of
the paper mix and I have devised a method where-
by my discovery can be practically utilized in the
prapermaking operation.

Briefly, I add the starch to the mix at a point
late in the paper making process, for example,
subsequent to the passage of the mix through
the machine chest and preferably at the wet end
of the paper machine, whereby the time of con-
tact of the starch with the other constituents. of

19,528

the mix is greatly minimized. Moreover the addi-
tion of the starch in the dilute stage of the paper-
making process acts to decrease greatly the in-
timacy of contact of tke constituents of the mix
and thereby prevents deterioration of the viscous
quality of the starch by diminishing the frictional
action to which the starch is subjected.

Of course, in certain cases such as where the
refining engine is placed between the final stock
chest and the paper machine, the starch may be
added subsequent to the delivery of the stock from
this final chest. In this case the Jordan acts as
an efficient incorporating means for the starch
with the paper mix, and inasmuch as the time of
contact in the concentrated condition is only very
brief, the results are in certain cases wholly sat-
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isfactory. However, in most cases I have found -

it preferable to effect the mixing of the starch at
the wet end of the paper machine, usually at the
mixing box or at any point which may be con-
venient prior to the delivery of the mix onto the
web-forming device.

It will thus be apparent that my method of uti-
lizing starch in the papermaking process avoids
to a great extent the deteriorating influences for-
merly inherent in the method of adding starch
in the beater, removes the starch as a source of pu-
tresence from the earlier part of the papermaking
operation, tends to prevent in certain cases in a

‘considerable measure the formation of slime and

lumps in the papermaking process, and prevents
the - deterioration of the valuable viscous gual-
ity of the starch owing to the prevention of pro-
longed agitation of the starch in contact with
the other constituents of the mix.

As will be apparent this makes for the more
efficient use of the starch and lesser amounts than
formerly were required to give certain desired
properties to the paper mix or resulting paper
can now be used. It is thus apparent that my
process is very beneficial from the standpomt
of starch economy.

In those cases as indicated above where set-
tling or filtration cycles on the excess white wa-
ters return the material recovered from the ex-
cess white water to the earlier stage in the proc-
ess either in the beaters as is sometimes done with
settling systems or to the chests as is sometimes
done with filtration systems it will be apparent
that part of the starch in the furnish will be
returned to an earlier stage of the process. This,
as has been indicated above, is not theoretically
the most advantageous procedure. However,
owing to the fact that the starch originally in-
troduced is highly viscous owing to its undete-
riorated condition, as well as to the fact that a
lesser amount of starch may be employed than
formerly, less of the starch than was for-
merly the case will tend to be present in the
white water coming from the machine and thus
only a relatively small quantity will be reintro-
duced at an earlier stage in'the process. As
this quantity is small compared with the origi-
nal amount of starch employed, and especially
if it be reintroduced, as is preferable, in the lat-
ter part of the system such as in the machine
chest, no serious detriment will be incurred from
the presence of this minor quantity of starch
in the system prior to the passage of the mix
from the machine chest. - However, if it be fea-

‘sible, it is especially advantageous in this connec-

tion to employ the machine cycle disclosed in
my copending application Serial No. 438,644, filed
March 24, 1930, now Patent No. 1,892,471, issued
December 27, 1932, whereby substantially all of
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recovered material is returned to the papermak-

“ing operation just prior to or at the dilute stage.

My invention may be conveniently employed
in the manufacture either of sized or substan-
tially unsized papers. Moreover, it may be car-
ried out satisfactorily in connection with the proc-
esses disclosed in various of my copending ‘ap-~
plications, that is, the starch may be the only
material added at the wet end of the paper ma-
chine, or one or more of the following materials
may also be added at this point: alkaline filler,
alum, size, precipitated sizing, soditm silicate,
precipitated silicate, or the like.

A suitable furnish for use in carrying out my in-
vention is as follows: . ’

Substantially unsized paper

o ) Pounds
Sulphite pulp___._._________________ 350
Soda pulp______.___________ ________ 435
Reworked old magazine papers (deinked)__ 600
Broke (defective paper tc be reworked) .____ 180
Alkaline filler (e. g. CaCO:Mg(OH)2) _.____ 720
Avm o ____ —————— 50
Starch. . 75

In the above furnish the starch is added, pref-
erably continuously, at the wet end. of the paper
machine. The filler and/or alum may either be
added in the beater with the fibrous constituents,
or at the wet end of the paper machine,

Another suitable furnish is as follows:

Sized paper .
i Pounds
Sulphite and soda pulps_.__________._____ 1700
Size (e.g. rosinsize) _____________________ 45
Alkaline filler (e. g. CaCO:Mg(OE)2) ~_____ 300
Size precipitant (e. g. alum) ____._________ 70
starch...___________ _________ " 50

In the above furnish starch is'added, prefer-

ably continuously, at the wet end of the paper ma-

chine. Preferably at least part of the alum should
also be added at that point. The filler and/or the
size may either be added in the beater, or at the
wet end of the paper machine.

In both the above furnishes the weights of the
size and alkaline filler refer to the bone dry

- basis; the weights of all other constituents refer
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to the air dry basis.

It will be understood of course that the above
furnishes are intended as illustrative only and in
no sense as restrictive, as widely differing fur-
nishes give satisfactory results. The starch used
ay vary widely in amount. Practically speak-
ing, however, although I do not restrict myself
thereto, less than one percent. has but little effect
on the finished paper and starch is seldom used
in lesser amount in papermaking.

As is well known, starch is customarily em-
ployed in the bapermaking process by treating
raw starch in such a manner as to produce a
viscous solution. - This may be suitably accom-
plished by heating starch and water to the point
where the ‘starch is cooked, i. e., where it be-
comes a substantially homogeneous viscous col-
loidal solution. This solution is then usually-al-

lowed to cool. Tt is in such condition that I pref-

erably employ starch in my process. However,
starch, i. e., unmodified starch, is not always em-
ployed in papermaking; sometimes the so-called
“modified” starches are used. A great variety of
these with different properties are on the mar-
ket, e. g., some are directly soluble in cold water,
others give thin boiling solutions.

My process,
as will be apparent, is also useful with modified

3

"starches for although the question of maintaining

the viscosity may not be of such great importance
with such starches, nevertheless the question of
minimizing the putrescence is of considerable im-
portance, and of course my process mskes such
minimizing feasible. )

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 on the al-
kaline side of the neutral point. Among fllers

10

included in this group may be mentioned calcium -

carbonate, of which lime mud from the causticiz-
ing process is one form; calcium carbonate mag-
nesfum basic carbonate employed in the paper dis-
closed in my U. S. Patent No. 1,595,416, dated
August 10, 1926; calcium carbonate magnesium
hydroxide disclosed in my U. S. Patent No.
1,415,391, dated May 9, 1922; and other substan-
tially water insoluble normal or basic carbonates
of alkaline earth metals, (which expression is
herein intended to include magnesium), or com-
pounds, double salts, or physically associated mix-

tures of these with one or more other acid solu- :

ble materials of 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 con-

" taining one or more compounds of the character-

referred to, such as “old papers” or similar pa-
pers, “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.

By the term.“wet end of the paper machine”, I
intend to include those instrumentalities em-
ployed in paper manufacture by which and/or in
which a relatively concentrated paper mix is di-
luted, and treated, conveyed or fed up to the
point of web-formation, such as the mixing box,
regulating and proportioning devices, rifflers,
troughs, screens, head boxes, inlets, and the like,
including also instrumentalities used in the white
water cycle. ’

In my copending application Serial No. 304,167,
flled September 5, 1928, now Patent No. 1,803,642,
issued May 5, 1931, I have disclosed but not
claimed the addition of starch to a fibrous mix
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at the wet end of the paper machine in the man-

ufacture of paper filled with an alkaline filler.
In my copending application Serial No.
304,175, filed September 5, 1928, now Patent No.
1,803,650, issued May 5, 1931, I have disclosed
and claimed a method for sizing paper filled with
an alkaline filler in which size such as rosin
size and size precipitant such as alum are mixed
in the presence of starch, and the resulting prod-
uct is added to the fibrous mix at the wet end

‘of the paper machine. Moreover, in my copend-

ing application Serial No. 319,721, filed Novem-
ber 15, 1928, now Patent No. 1,808,069, issued
June 2, 1931, I have. disclosed and claimed a
method of incorporating into paper filled with
alkaline filler an inorganic alkali metal salt with
8 PH value greater than 7.0, for example sodi-
um silicate which is precipitable by material
which depresses its hydroxy! ion concentration,
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by mixing said alkali metal salt with a precipi-
tant therefor in the presence of starch, and add-
ing the resulting product to the, fibrous mix at
the wet end of the paper machine. I therefore

exclude from the scope of the present specifica-’

tion and claims the addition of starch, in the

manufacture of paper filled with alkaline filler,

to a fibrous mix under conditions favoring the
minimizing of the time and/or intimacy of con-
tact of the constituents of the mix in the cases
where such starch has had previously added to
it a size or an alkali metal salt such as described

in this paragraph, together with a precipitant

therefor.

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 my invention or the scope of
the subjoined claims. '

! I claim:

1. The method of manufacturing paper filled
with alkaline filler, comprising mixing fibrous
material and alkaline filler in the beater, and
adding to the resulting mix starch at the wet end
of the paper machine. :

2. In a method of manufacturing paper filled
with alkaline filler the steps of intreducing al-
kaline filler into the fibrous mix, and of adding

- starch to the flbrous mix under conditions fa-

voring the minimizing of the time of contact of

_the starch with the constituents of the mix.

3. In a method of manufacturing paper filled
with alkaline filler the steps of introducing alka-
line. filler into the flbrous mix, and of adding
starch to the fibrous mix under conditions fa-
voring the minimizing of the time and intimacy
of contact of the starch with the constituents of
the mix, : ‘ e

4, In ‘a method of manufacturing paper filled
with alkaline filler the steps of introducing alka-
line filler into the fibrous mix, and of adding
starch to the flbrous mix subsequent to the pas-
sage of the mix from the machine chest.

5. In & method of manufacturing paper filled
with alkaline filler the steps of introducing alka-
line filler into the fibrous mix, and of adding
starch to the fibrous mix at the wet end of the
paper machine, i o -

6. In a method of manufacturing paper filled
with alkaline filler the steps of introducing alka-
line filler .into the fibrous mix, and of adding
starch and alum to the fibrous mix under con-
ditions favoring the minimizing of the time of

- contact thereof with the constituents of the mix.

80

i paper therefrom.

70

75

7. In a method of manufacturing paper filled
with -alkaline filler the improvement which com-
prises adding starch, alum, and alkaline filler to
a fibrous mix under conditions favoring the min-
imizing of the time of contact thereof with the
constituents of the mix, and thereafter making

8. In a method of manufacturing paper filled
with alkaline filler the improvement which com-
prises adding starch, alum, alkaline filler, and

size to the fibrous mix under conditions favor- -

ing the minimizing of the time of contact there-
of with the constituents of the mix, and there-
after making paper therefrom. ’
9. In a method of manufacturing paper filled
with alkaline filler the steps of introducing into
the flbrous mix alkaline flller comprising cal-
cium carbonate, and of adding starch to the
fibrous mix under conditions favoring the min-

19,528 ,

imizing of the time of contact of the
the constituents of the mix.

10. In a method of manufacturing paper ‘filled
with alkaline filler the steps of introducing into

starch with

the fibrous mix alkaline filler comprising cal-

cium carbonate and magnesium compound, and
of adding starch to. the fibrous mix under con-
ditions favoring the minimizing of the time of
contact of the starch with the constituents of
the mix.

11. In a method of manufacturing paper filled
with alkaline filler the steps of introducing into
the fibrous mix alkaline filler comprising calcium

_ carbonate magnesium hydroxide, and of adding

starch to the fibrous mix under conditions fav-
oring the minimizing of the time of contact of
the starch with the constituents of the mix.
~12. In a method of msanufacturing paper filled
with ‘alkaline filler the stéps of introducing into
the fibrous mix alkaline filler comprising calcium
carbonate magnesium hydroxide, and of adding
starch to the fibrous mix under conditions favor-
ing the minimizing of the time and intimacy of
contact of the starch with the constituents of
the mix. -

13. In a method of manufacturing paper filled
with alkaline filler the steps of introducing into
the fibrous mix alkaline filler comprising calcium
carbonaté magnesium hydroxide, and of adding
starch to the fibrous mix at the wet end of the
paper machine. -

14. In a method of manufacturing paper filled

_with alkaline filler the steps of adding alkaline

filler to a fibrous mix containing old paper stock,
and of adding starch to the fibrous mix at the
wet end of the paper machine. : :

15, In a method of manufacturing paper filled
with alkaline filler the steps of adding alkaline
filler to a fibrous mix containing casein bearing
constituent, and of adding starch to the fibrous
mix at the wet end of the paper machine.
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16. The method of minimizing the putrescence

of starch in the manufacture of paper filled with
alkaline filler comprising adding alkaline filler

- to the fibrous mix, and withholding the addi-

tion of the starch until late in the process of
stock preparation.

17. Paper filled with alkaline filler, said paper
comprising fibrous material and alkaline filler,
said paper having distributed substantially com-
pletely therethrough mix-incorporated starch in-
troduced. into the mix subsequent to the beater.

18. Paper filled with alkaline filler, said paper
comprising fibrous material and alkaline filler,
said paper having distributed substantially com-

45
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pletely therethrough mix-incorporated starch .

substantially undeteriorated by the alkaline filler.

19. Paper filled with alkaline flller, said paper
comprising fibrous material, alkaline filler, and
aluminum compound resulting from the intro-
duction of alum into the mix subsequent to the
beater, said paper having distributed substan-

tially completely therethrough mix-incorporated '

starch substantially undeteriorated by the alka-
line filler. . . '
20, Paper filled with alkaline filler, said paper

comprising fibrous material, calcium carbonate,

and aluminum compound resulting from the in-

troduction of alum into the mix subsequent to

70

the beater, said paper having distributed sub-

stantially completely therethrough mix-incorpo-
rated starch substantially undeteriorated by the
alkaline filler.
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