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The present invention is concerned with meth-
ods and means for effecting dispersion and reten-
tion of certain matters, substances or particles
throughout and in the fabric or body of manu-

- § factured articles or goods of various descriptions;
‘and with the products of such methods, consist-
ing of articles and manufactures containing other
matter in dispersed condition. It has two prin-
cipal objects; first, that of incorporating in dis-

10 persed condition in a manufactured product a

substance which, by reason of its adhesiveness or .

similar qualities, would be liable to adhere with
detrimental effect to parts of the machinery used

in making the product, and, second, that of.dis-
5. trlbutmg through and’ retalmng in, a product
which i§ made by assemblage of particles suspend-
ed in a liguid vehicle, particles or elements of dif-
ferent specific gravity which wculd, without as-
_sistance, normally -tend to concentrate in a
stratum instead of being distributed throughout
the mass of the product, or would otherwise tend
to leave the-product with the liquid vehicle when

. the latter is drained off. The general objects are
to prevent clogging and other objectionable effects
on the manufacturing apparatus by the dispersed
matter when such matter is of an adhesive nature;
to insure effective distribution of the dispersed
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matter through the product being manufactured; -

and to avoid waste and loss of this material in

30 the course of the manufacturing process..

The invention is a, generic one applicable in the

manufacture of niany various products for the
incorporation therein of various dispersoids. ‘One
important field of use is in connection with the
manufacture of paper and similar products for
incorporating ti.erein substances to give desired
qualities to the paper, such as impermeability by
" 'water or other fluids, enhanced insulating quali-
. ties, greater mechanical strength or stiffness,
40 electrical conductivity, abrasive quality, desired
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color effects, etc. I 'can best explain the nature of -

the invention by describing  its application to a

particular illustrative use, and for that purpose

in the present specification I will choose its ap-

45 plication to paper making, particularly paper im-

pregnated with phenolic resin, and compressed

dielectric panels made of such paper for radio

apparatus.
tion and not limitation.

50 In the paper manufacturing mdustry it has

- - long been recognized as desirable to incorporate

into the fundamental structure of the fabric, by

introduction into the beater or Hollander, where-

in the paper stock is prepared, large quantities

55 .

This, however, is by way of illustra-"

ot ma.tenals of a gummy or stlcky nature, such as -

(CL 92—21)

latex, tars, resms, soaps, glues, casein, and the
artificial or synthetic substitutes for these nat-
ural products. Many and various processes for
doing so have been suggested, or both suggested

- and patented, and to some extent successfully. §

used., These processes generally consist in intro-
ducing into the beater the desired material in
the form of an emulsion produced by mechanical
means, or by physico-chiemical means with the
aid of suitable emulsifying substances, and then 10
beating the pulp and emulsion together and some-
times breaking up the emulsiod or precipitating
its suspensoid by suitable electrolytic agents, and
passing the resulting mixture to the paper form-
ing machines. 15

These processes have serious obJectlons One
is. the adhesion of the sticky added material to
the surfaces of piping, pumps and containers and
to the screens, felts and rolis of the paper making
‘machinery, with the result of clogging the screens
and seriously impeding or stopping the paper
making process or otherwise spoiling the product.
Other objections are that the losses of added ma-
terial with the waste water draining out of the
paper are usually very large, the cost of chem-
ical reagents is high, and in some cases the co-
agulating or precipitating electrolyte used in-
juriously affects the product, especially if the
product is made for electrical insulation,

- The object and accomplishment of my inven-
tion includes the avoidance and overcoming of
these objections. This is accomplished by the
production of a colloidal dispersion in which the
substance desired to be added constitutés the dis-
persed phase,.and the continuous phase is a col-
loid capable of coagulating to a firm gel envel-
oping the dispersoid. The gel is subdivided into
particles small enough to give the proper dis-
tribution throughout the paper stock when added
thereto in the beater. Fibers are also bound into
the gel in such manner as to protrude from the
particles into which the gel is divided and form
tentacles capable of becoming entangled and of
felting together with the fibers of the paper 45
stock, and of preventing the particles of dis- |
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" persoid, which are enveloped in the gel, from

being carried away by the waste water and lost.
Such tentacle fibers are introduced into and dis-
tributed throughout the liquid used to make the 50
colloid dispersion which becomes the continuous

_ phase, before coagulation of the colloid. They

may with equal effect be introduced into the
material constituting the dispersed phase,” but
practical and mechanical consmeratxons make it &3
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The fibers become locked in the gel when it
coagulates; and when the gel is subdivided they
do not break, but, owing to their great strength

relatively to the strength of the gel, they pull out

of the particles in which they are but slightly

encased and remain attached to those particles -

in which they are more firmly or more deeply em-
bedded. The result is that most, if not all, of the

- small separated gel particles carry each one or
" more fibers projecting at one or both ends be-

yond its boundaries in condition to be caught
by the wire of the paper machine, or to become
entangled with the fibers of the main material
in the mixture to which these prepared particles
are added, so that loss of the particles by passing
through the screens or otherwise being carried
off with the waste water is prevented.

The drawing herewith provided shows in Fig. 1
a section of coagulated gel greatly magnified;

Fig. 2 shows a separated gel particle still fur-
ther magnified, .

In both figures, a represents the colloid, the
black dots designated b represent particles of the
dispersed phase scattered through the colloid;
and the lines ¢ represent the fibers. Fig. 2 shows

in prineiple how after subdivision of the gel the '

particles thereof contain bits of the dispersoid
and projecting fiber tentacles. It is not asserted
that every gel particle will contain a nucleus of
the dispersoid and fiber tentacles exactly as here
depicted. Some particles may divide from the
mass without containing either, and others may

have a greater or less number of particles of dis- -

persoid and a greater or less number of encased
and projecting fibers; but generally the particles

will contain one or more globules or fragments of

dispersoid and one or more fibers substantially as
shown. - .

In making the specific illustration of the inven-
tion previously mentioned, bakelite paper for the

- production of radio panels, the following proce-
dure, using materials and proportions as herein- -

after stated, is suitable,
100 pounds of dry alpha, cellulose is treated with
caustic soda and carbon bisulphid according to

‘the well known method of making viscose. The

Tesulting sodium thio-carbonate of cellulose is
converted into a smooth paste by the addition of
sufficient water to bring the cellulose concentra-
tion to about 15%. Into this solution is run slowly

- and stirred rapidly about 800 pounds of the “A”

form of the phenol-formaldehyde cohdensation

product. - This is the viscid solution which settles’

from the liquid in the wet process of making bake-

-lite. When the dispersion of the phenolic resin

is substantially complete and uniform, water con-
taining 2% of well beaten sulphite wood pulp fi-
bers in suspension is added, slowly and with rapid
stirring to the amount of about 1200 pounds.

. 'This mixture is then allowed to gel naturally, or
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gelling may be hastened by careful heating to a
temperature of about 70° C. or ‘slightly more.
The resulting gel is aged until it begins to throw
out water and is firm enough to hold together
when dumped from the container. In this condi-
tion the gel is a -solid, containing water, but not
soluble in ‘water or subject to disintegration by
the-action of water alone, and it is not sticky. But

-it is attached or bonded with considerable firm-
~ness to the fibers contained within it; and forms

- an’envelope for the sticky dispersoid which pre-

vents the latter from adhering to anything. This

product constitutes an embodiment of the col-

_ strength for the purpose.
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-preferable in most cases to introduce them inde-
. pendently into the liquid as first above stated.

loidal dispersion, confaining a dispersoid and
scattered fibers, of the preceding general descrip-
tion. .

The gel is now introduced into a beater contain-
ing 500 pounds of paper stock already well beaten
and in which the beater roll is adjusted so as
Jjust to brush the fibers. The gel is added slowly
while . the beater continuously operates. In a
period ranging from half an hour to one hour the
gel becomes divided into fine particles which are 10
dispersed substantially unifermly through the
pulp mixture, these particles consisting of the
viscose colloid enveloping, or encysting, globules
of phenol resin and carrying protruding fibers,

The contents of the beater are now delivered to 15
a paper machine and made into paper, which is
formed and dried in the usual way. In passing
through the beater and the paper machine, the
particles of sticky resin are protected by the en-
velope of colloidal gel from contacting with the
surfaces of the machinery and sticking to the
wire and clogging it. The fibers protruding from
the gel particles retain them in the web of paper
being made. )

After the paper has been dried it is cut to the 2
desired size and a number of sheets are stacked
upon one another sufficient to make a finished
panel of the required thickness. This stack is
molded under heat and hydraulic pressure in a
mold. This treatment causes the particles of resin 30
to expand and their colloidal envelopes to be
crushed; actions which together liberate the fiuid
resin, which then spreads and permeates the en-
tire fibrous mass. Panels so made are at least
equal, and generally are superior, to those made 35
by previous processes and their cost is substan-
tially less. :

It will be understood that the foregoing specific
example is not in any sense a limitation to quan-
tities nor even to exact proportions, but is an 40
illustration of the general principle by a concrete
example. Even in the making of this particular
type of paper, the process may be carried out
continuously, with continuous introduction of the )
colloidal dispersion into the beater and continu- 45
ous delivery of the entire mixture to the paper
machine. : .

I have successfully made paper in- accordance
with the foregoing example, with complete ab-
sence of trouble of any kind due to the sticky .50
phenolic resin. The resin did not stick to the
beater or its rolls, or to the associated piping
and pumps; did not clog the wire of the paper
machine, and did not adhere to the felts or rolls of
the paper machine or drier, or interfere in any way 55
with the successful formation of the paper web
and its passage between the felts and press rolls
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" and through the drier. There was ho appreci-

able-loss of the expensive artificial resin in the
waste water. The molding of the :stack of sheets 60
under hydraulic pressure and heat was success-
fully accomplished and produced a mechanically
strong and electrically excellerit dielectric of low
power factor. . R '

- For general use in paper-making, as well as in 65
the particular example given, s viscose cellulose is
practical and satisfactory for the colloidal dis-
persion, as it is inexpensive, gels naturally, and
on regeneration reverts to-a cellulose of the same
nature as the paper itself and has sufficient 70
However, I am not
limited in this particular, for other compounds
and substances may be used for the continuous
phase in the making of paper and other prod-

ucts according to this invention.  For instance, 75
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the contmuous phase may be other cellulose prod-
ucts than viscose, or other organic compounds
such as albumen, glue, casein, starch, etc. The
coagulation of the gel may be allowed to occur
naturally or may be produced or hastened ar-
tifically by application of heat or use of a spe-
cial agent, as formaldehyde or an acid, the par-
ticular agent being determined for the particu-
lar material . used in the continuous phase by
the known requirements under physico-chemical

laws for coagulation of the, colloid to the gel
form.- It is not essential that the gel be intro-

duced into the beater immediately after coagu-
lation and while still holding a large content
of water. -Its characteristics are such that it
does not deteriorate by aging, or suffer any
change except loss of water through drying; and
after drying it will take up water again.

The fibers dispersed through the continuous
phase for anchoring the gel particles may be of
widely various characters. In paper making they

are generally and preferably fibers of the same:

pulp stock of which the paper is made, but not
necessarily so. They may be any fibers of vege-

5 table, animal or mineral origin; and of natural

-"or artificial structure, as wood, cotton, linen,
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wool, silk, hair, rayon, ashestos, metallic wire, etc.
Artificial filaments are thus included within the
category of fibers for the purposes and within
the scope of this invention. Fibers of specific
materials are selected, and may be colored, for
ornamental effect; strength, or other desirable
effects. Metal fibers may be used when the elec-
trical - conductivity or the color appearance,
strength, hardness or other qualities character-
istic of metals are desired.

For some purposes the combination of fibers
and gel particles alone may be used without any

nucleus of dispersoid in the gel particles, as in .

cases where the fibers themselves are the desired
added material. In such cases the gel particles
attached to the fibers act as buoys or floats when
the fibers are of high specific”gravity, prevent-

ing them from settling out of the main mixture -

in a concentrated layer.

The dispersoid may. be any liquid, ‘or solid
granular or powdered, material which for any
reason it may be desired to combine in dispersed
condition with any manufactured product. In
the class of liquids. and semi-liquids are in-
cluded natural or artificial substances as tars,
bitumens, gums, waxes, resins, oils, soaps, latex
or other rubber dispersions, etc. Solid disper-
‘soids include such matters as insoluble pigments
and dyes, abrasives, mineral fillers, etc. - For in-
stance, an abrasive paper superior to sandpaper,
emery cloth and the like may be made by add-
ing to the paper stock grit in the nature of

sand, emery, carborundum or the like dispersed-

and incorporated as taught by this invention.
T have endeavored by the last preceding para-
graphs to indicate the wide scope of the inven-

tion without attempting or intending to give an.

exhaustive list of the manufactures which may
be made and the materials which can be dis-
persed through them, or the colloidal substances
and fibers which may be used to effect disper-

~ sion and retention of the added matters in the

products, according to this invention.. In general

ahy manufacture which. at an unfinished stage
is in a liquid state, -or in a condition of liquid sus-
pension, capable of having added materials dis-

. seminated through its mass is within the range

of products producible by the invention. Any
mafterial, capable of bemg dispersed through the

" the substance of the main product

3
liquid which is to becomeé a gel, may. be com-
bined in the product as the dispersed added ma-
terial. Any gel material capable of receiving a
dispersoid before coagulation may be used, with
this proviso, that the material must produce a 5
.gel of such strength and nature that it will per-
sist as a gel when incorporated in the main mix-
ture. Of course neither the gel material nor the
added material should be of a nature to injure
the main mixture. -

The gel associated with either a nucleus of
dispersoid or with anchor fibers, or with both,
constitutes a mechanical operator or tool by
means of which the added matter is brought into .
Combined 15
with a nucleus, the gel particle is a mechanical
operator which brings a chemical substance into
the main product and protects or insulates such
substance from the machinery and vice versa.
In association with fibers, the gel particles are gg
in some cases buoys or floats for the fibers and in
other c¢ases the fibers are anchors which retain
the gel particles in the unfinished main product.

The gel particles are usable in three forms, as
(a) the complete combination of the gel particle g5
with ‘its enclosed nucleus of dispersoid and at-
tached fibers; (b) the gel and nucleus; or ©
the gel particle and attached fiber. ‘These com-
binations I desire to protect broadly and specifi-

10

_cally in all the applications and associations gp

iwhere they are useful. From one point of view,
the gel particle in its association with a nucleus
and a fiber constitutes a binder attaching the
nucleus to the fiber, thereby performing a func-
tion additional to or independent of that of in- g5
sulating the nucleus against possibility of adher-
ing to the surfaces of apparatus.

What I claim and desire to secure by Létters
Patent is: :

1. The method of incorporating added material 49-
in dispersed condition throughout a fibrous prod-
uct. of manufacture which consists in first at-
taching separated particles of the added mate-

rial with fibers, so that ends of fibers project

from such particles, mixing said fibers and at- 45
tached partlcles of added material with the fibers -
of the main manufacture in liquid suspension -
and separating the liquid vehicle from the mass
of mixed fibers so that the fibers which carry

- attached particles become felted with the fibers 50
~of the main mixture.

2. The method of distributing fibers through-
out the mass of a product in course of manu-
facture which consists in first distributing such
fibers throughout a body of gel forming liquid, &5
breaking up the gel resulting from coagulation
of such liquid into particles smaller than the
lengths of such fibers, and mixing the particles
of gel with attached fibers throughout the main
material of the manufacture in liquid suspen-
sion, and subsequently separating the 11qu1d vehi-
cle from the resulting mixture. ’

3. The method of incorporating an added ma-
terial in dispersed condition in paper which con-
sists in first attaching encysted particles of the 65
dispersoid to fibers of a length sufficient to in-
terlace with the fibers of paper pulp, apart from
the after-mentioned furnish, then mixing the
fibers and their attached particles of dispersoid
with a paper pulp furnish, and forming the fur- 70
nish with such admixture into paper.

4. The method of incorporating in distributed
condition in paper, fibers of a different charac-
ter from the paper fibers, which consists in at-
taching to such added fibers, apart from the 75

60
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after-mentioned furnish a colloid which is ag-
similable with the stock of which such paper is
made, separating such colloid into particles with
attached fibers and mixing . the same with s
baper pulp furnish, and forming the furnish mix-
ture into paper.

5. The method of incorporating an added ma-

“terial in paper which consists in dispersing the

material to be added through a bedy of liquid
cellulose viscose, coagulating the viscose into s
gel, subdividing the gel into particles containing
nuclei of the dispersoid, mixing the gel particles
with a paper pulp furnish, and forming the fur-
nish mixéure into paper. :

6. The method of making paper containing
an added material in dispersed condition therein
which consists in dispersing the added material
throughout liquid viscose cellulose, distributing
fibers of paper pulp throughout the viscose, co-
agulating the viscose, separating the coagulated
gel into particles containing nuclei of the dis-
persoid and pulp fibers, distributing the particles
throughout a paper pulp furnish, and forming
the furnish mixture into paper. )

1. The method of preparing matter for dis-
persion within a manufactured product which
consists in mixing separated particles of such
material throughout a body of coagulatable cel-
lulose gel forming liquid so that such material
becomes the dispersed phase of a colloidal dis-
persion in which the coagulated gel is the con-
tinuous phase, and permitting the gel to coagu-
late before incorporation in the product.

8. The method of preparing material for dis-

tribution within a manufactured product, which .

consists in mixing separated particles of- such
material throughotit a body. of liquid adapted to

-coagulate into a gel, also mixing through such

liquid fibers of substantially greater length than
the particles of the dispersoid, and permitting
the gel to coagulate prior to incorporation in the
product. ’

9. A colloidal dispersion for use in distributing
a sticky material through a product in course

of manufacture, comprising a colloidal gel as the

continuous phase, adapted to be broken into
discrete, non-unitable particles, separated par-
ticles of the material to be added constituting the
dispersoid, and fibers of substantially greater

length than the dimensions of the dispersoid dis-

tributed in non-felted separation from one an-
other throughout the gel.

10. The method of manufacturing a product
containing a different substance dispersed
through its mass which consists in distributing
the material to be added in dispersed condition
throughout a'gel forming liquid, subdividing the
solid gel coagulation of such liquid into discrete
particles containing particles of the dispersoid,
and mixing the gel particles in. liquid suspen-
sion with the material of the product in course of
manufacture. ’ o ’

11. The method of incorporating an added ma-~
terial into a paper manufacture which consists in
dispersing particles of such added material
throughout a body of gel forming liquid; dividing
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the solid gel resulting from coagulation of such
liquid into discrete particles containing bits of
the dispersoid, mixing such gel particles with
paper stock in lquid suspension, and forming
the resultant mixture into paper.

12. The method of incorporating added mate-
rial in paper which consists in distributing the
added material in small particles throughout a
body of gel forming liquid, mixing fibers in dis-
persed condition through the liquid, allowing the
liquid to coagulate into a gel and to age until it is
firm enough to cohere when removed from its

6
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container, separating the coagulated gel into

particles containing nuclei of the dispersed mate-
rial and fibers protruding from said particles,
mixing such particles with a paper-pulp fur-
nish, and forming the furnish mixture into paper.

13. The method of incorporating fibers or
strands of other material than paper pulp fibers
throughout paper, which consists in distributing
such fibers in separated condition through a gel
forming liquid which js assimilable with paper,
coagulating such liquid into a eoherent gel, sub-
dividing the gel into particles smaller ‘than the
length of such fibers so that the fibers protrude
from the particles, mixing the fibers with their
attached gel particles throughout a paper fur-

‘nish, and making the furnish mixture into paper.

14. The method of adding dispersed matter to
a fibrous product which consists in first mixing
fibers and dispersed added material with a gel
forming liquid, allowing the liquid- to coagulate
into a gel, and then breaking up the ‘coagulated
gel into particles containing and enveloping the
said added material, such particles being gen-
erally smaller in dimensions than the fibers. so
that ends of such fibers project from them,
and mixing the broken. particles with the stock
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of the main product in liquid suspension and _

forming the resulting stock mixture into the end
product, with extraction of the liquid of suspen-
sion therefrom.. S

15. A paper manufacture comprising inter-
mingled fibers substantially free from attached
masses or films of added substances, and other
fibers interlaced with the first named fibers and
having in attached connection with them
particles of added material encysted in colloidal
envelopes. . .

16. A paper manufacture containing in distrib-
uted condition within its mass, particles of a
different material bound into the paper by inter-
felting with the fibers thereof of other fibers to
which the said different material is attached.

17. A manufactured product consisting of inter-
laced and felted fibers, discrete particles of ex-
traneous matter encysted in colloidal gel bound
to certain offset fibers, and other fibers being free
of such attached particles.- : _

18. A paper product comprising - interfelted
fibers and particles of gummy material encased
in solid non-sticky colloidal envelopes and at-
tached to scattered fibers of the mass in such
manner as to leave the product substantially open

-and porous.
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