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To all v:hom 1t may concern: |
Be 1t known that I, Joux H. Krrcnesox,

a cltizen of the United States, residing at

10

St Lowis, Missourl, have invented a certain
new and useful Improvement in Methods of
Treating Fibrous or Cellulose Materials, of
which the following i1s a full, clear, and

exact description, such as will enable others

skilled 1n the art to which 1t appertains to
make and use the same, reference being had
to the accompanying drawings, forming part
of this specification, in which— -~
I1gure 1 15 a sectional view taken through
the center of a bottle stopper treated in ac-
cordance with my improved method; and

. Ifg. 218 a diagrammatie view Hlustrating a
- suuple form of apparatus for practicing my

40

unproved method. _

~This invention relates to the manufacture
of fibrous or cellulose materials and articles.

‘The maim object of my 1invention is to pro-
vide a method of treating fibrous or cellu-
lose materials that will produce a material
which 18 mmpervious, insoluble, and also
toneh and resilient. o | -

Briefly deseribed, my method consists in
coating fibrous or cellulose material with a
solution containing rubber or some other
suttable substance and thereafter forcing the
rubber or similar substance in said coating
mto the pores of the material by means of
a1r under pressure. After the material has
heen thoroughly impregnated with the rub-
ber 1n the solution 1t 1s dried and then vul-
canized so as to make it insoluble, and, if
desired, the material can be burnished to
impart a smooth and polished surface there-
to. This method can be used for treating
any material that is more or less porous,
such, for example, as woven or felted fabrics

or articles made from such fabrics, pulp

fiber materials or articles, asbestos fabrics or
articles, and cellulose articles or fabrics.

I, of course, realize that numerous other

materials than those mentioned can be treat-

ed according to my method and while I have
not specifically referred to such materials,
I do not wish 1t to be understood that I con-
sider my method limited to the treatment of
the materials and articles herein specified.
In the drawings I have shown a bottle

stopper made from molded pulp fiber and
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treated according to my method, but it will,
of course, be obvious that this same method

can be employed for treating any article.

made from any fibrous or cellulose material.
I prefer to treat the material after it has
been shaped or formed into an article, but,
1t desired, the material -could be treated first
and then shaped or formed into an article.
In Fig. 2 T have diagrammatically illus-
trated a simple form of apparatus for prac-
ticing my improved method, said apparatus
comprising a tank 1 adapted to receive the
filling solution and in which tank 'is ar-

ranged a rotary container 2, preferably con-

structed of reticulated material, and which
container 1s carried by an arm 3 which can
be raised and lowered in order to dip the
container and its contents in the solution
contained in the tank 1.

While the container 2 is being raised and
lowered to dip the articles in the impreg-
nating liquid, said container is rotated by
means of a sprocket-chain 2* operating on
sultable sprocket wheels and which rotating
means 1s driven in any suitable manner,
preferably by means of a belt 2° operating
on a belt-wheel 2¢ located on the shaft which

carries one of the sprocket wheels.

4 designates a vacuum pump, and leading
therefrom to the tank 1 is a pipe 5 in which
1s located a valve 6.

{ designates an air compressor, and lead-
ing therefrom to a compressed air-tank 8, is
a pipe 9 1in which is located a check valve
10. Leading from the tank 8 to the tank 1
1s a pipe 11 in which is located a valve 12.

The first step of the method consists in
coating the article or the material from
which the article is formed with a solution
containing rubber. 1 prefer to coat a num-
ber of articles simultaneously, and this can
be accomplished easily by placing the arti-
cles 1n the container 1 of skeleton construc-
tion, or one made from perforated material,
and then immersing the receptacle in the
rubber solution. This solution consists of
india rubber in a solvent such. for example,
as bi-sulfid of carbon, naphtha, benzol, or
any other suitable medium that india rub-
ber 1s soluble in, it being immaterial what
medium 1s used so long as the solution con-
taining rubber i1s produced.

The articles are left in the solution for a
short period and are then drawn out of
same, and prior to the time they are im-
mersed. during the time they are in the so-
hition, and after they have been withdrawn

from the solution, they are subjected to a
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| partial :vacuum created within the tank 1,

5

by means of the vacuum pump 4. This
vacuum extracts the air from the pores of |
the material so that the solvent will pene-
trate thoroughly into the material during

the time the altlc]es are immersed, and the
vacuum also tends to convert the solvent

into a gas and extract a portion of it from
the articles after they are withdrawn from

10 the solution, thus leaving a soft coating of

rubber. on each artlcle
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Practically the
same degree of partial vacuum 1S main-
tained within the tank 1 prior.to the time
the articles are 1mmersed, durmn' the time
they are immersed and after they have been
withdrawn from the solution; and during
the time they are out of the solutlon the
container or reticulated receptacle 2 1s be-
ing slowly rotated, therefore, agitating the
entire mass of artlcles and the partial vac-
uum created and maintained in the tank 1,
tends to volatilize a portion of the: solvent

~and the resultant gases are withdrawn from
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said tank 1 through the pipe 5 and open

valve 6. Thereafter, the articles are sub-

jected to a blast of air, gas or vanor under
pressure, created by means of the air com-

pressor 7 and which blast or pressure forces
the coating of rubber into the pores of the |

material fror: which the articles are formed.
This operation of alternately subjecting the

‘articles to- a vacuum and air pressure and

dipping them in the solution is repeated a
number of times until the articles or the
material from which they are formed 1s
thoroughly impregnated with rubber.

The articles can be subjected to a vacuum

and to a blast of air or gas in numerous
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ways, but I prefer to place the receptacle in
which the articles are arranged inside of an
alr-tight tank containing a quantity of the
solution previously referred to, then ex-
tracting the air from the tank so as to cre-

ate a vacuum therein, and immerse the re-

ceptacle containing the articles in the solu-
tion.

The receptacle in which the articles are

arranged 1s immersed in the solution and |

wﬁhdrawn therefrom by means located out-
side of the tank, and the vacuum 1s main-
tained prior to the immersion of the recep-
tacle, during the time that it remains im-
mersed and also for a short period after it
has been withdrawn from the solution, thus
volatilizing the solvent in the solution and
leaving a coating of rubber on each article,

as previously stated. I prefer to agitate

60

the articles during the time they are im-
mersed so that each article will be com-
pletely coated with the solution. A blast
of air or gas under pressure is admitted to
the tank to destroy the vacuum after the
articles have been drawn out of the solu-
tion, and this blast of air forces the rubber

|
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oughly impregnate same. By slowly rotat-
ing the container 2 after it has been with-
drawn from the solution, and while the par-
tial vacuum 1s amtamed in the tank 1,
the entire mass of articles withmn said con-

tainer is agitated, thereby causing the solu-
tion to be evenly distributed over the sur-

70

faces of the articles, and said solution will

drain equally and evenly from said articles.
After the operations above referred to have

been repeated a number of times so as to fill
the pores of the articles with rubber, the arti-
cles are removed from said tank and dried by
any suitable means. I prefer to partially dry
the articles by subjecting them to a vacuum,
then coat them with a powder which takes up
the surface moisture, and finally complete

75

80

the drying operationin a dryingoven. Ifde-

‘sired, however, the articles can be subjected

to a vacuum for a long enough permd to
dry them completely and. thus eliminate the
operation of placing them in a drying oven.

After the articles have been dried, they are

vuleanized so as to make them insoluble in
any solvent. Heat may be employed for
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vuleanizing the articles or they may be vul--
canized by the cold process; namely, placing

them 1n a receptacle that is charged with

cas formed from chlorid of sulfur or by 1m-

melsm{‘r them in a diluted solution of
chlorid of sulfur. The final 'step of the
method 1s to burnish the articles so as to
impart a smooth and finished surface there-

to, this being accomplished by any suitable

kind of bur nishing mechanism.

As prevelously stfxted this method is not‘
limited to the treatment of pulp fiber mate-
rials or articles, but can be used for treat-
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ing any kind of material that is porous or

cellular enongh ‘to be saturated, the mate-
rial being treated either before it is made
into an ‘lrtn,le.. or after the article has been
formed. Furthermore,;'while I have herein
shown and described a pulp fiber bottle
stopper as the product of my method, I do
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not wish it to be understood that my broad
1dea 1s limited to such an article, and where

T have used the term “article” in the claims
I mean to include any article that can be
produced by the method herein described,
the shape, conficuration or use of the article
being immaterial so far as my invention 1s
concerned

As stated in the first part of the 5pe01ﬁ-
cation, the solution can contain either rub-
ber or some other suitable substance, so that
I do not wish to be understood as limiting
my invention to a rubber solution or 2 Tub-
ber coating. I have used the term “rub-
ber” in the claims simply for sake of brev-
ity and mean to include in this term any
substance that is similar to rubber.

A bottle stopper of fibrous or cellulose’

material produced in accord'tnce with my
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65 into the pores of the articles so as to thor- | improved method, is disclosed in the patent. 130
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issued to me May 24, 1910, No. 959,225. | sists in subjecting the body of material to a

The machine or apparatus for carrying out
my 1mproved method is shown and de-
scribed 1n the patent issued to myself and

Rudolph W. Goeb, September 20, 1910, No.
970,509.

What I claim is:
1. The method of treating a molded body

of fibrous or cellulose material which con-
sists in subjecting the body of material to a

vacuum 1n order to extract the air from all
of the pores and interstices in the body of
material, then dipping the body of material
into a solution consisting of rubber and a
solvent, and agitating said body while the
same 1s 1mmersed, then subjecting the body
of material to a vacuum in order to extract
a portion of the solvent from the pores and
interstices 1n the body of material, agitat-
ing sald body after the same is withdrawn
from the solution to cause said solution to

spread evenly over the entire surface of said

body, and thereafter subjecting the body of
material to fluid pressure, in order to force
the rubber into the pores and interstices ir
the body of material. |

2. The method of treating a molded body
of fibrous or cellulose material which con-
sists In subjecting the body of material to
a vacuum 1n order to extract the air from
all of the pores and interstices in the body
of material, then dipping the body of ma-
terial 1nto a solution consisting of rubber
and a solvent and agitating said body while
the same is immersed, then subjecting the
body of material to a vacuum in order to

~ extract a portion of the solvent from the
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pores and interstices in the body of ma-
terial, agitating said body after the same 1is
withdrawn from the solution to cause said
solution to spread evenly over the entire
surface of said body, then subjecting the
body of material to fluid pressure, in order
to force the rubber into the pores and inter-
stices 1 the body of material, repeating
these operations intermittently so as to thor-
oughly impregnate the entire body of ma-
terial with the rubber, then drying the body
of material and thereafter vulcanizing it.
3. The method of treating a molded body

of fibrous or cellulose material which con- |

vacuum in order to extract the air from all

of the pores and interstices in the body of
material, then dipping the body of material
into a solution consisting of rubber and a
solvent and agitating said body while the
same 1s 1mmersed, then subjecting the body
of material to a vacuum in order to extract

. a portion of the solvent from the pores and

interstices In the body of material, agitating
sald body after the same 1s withdrawn from
the solition to.cause said solution to spread
evenly over the entire surface of said body,
then subjecting the body of material to fluid
pressure, in.order to force the rubber into
the pores and interstices in the body of ma-
terial, repeating these operations intermit-
tently so as to thoroughly impregnate the

-entire body of material with the rubber,

then drying the body of material, then vul-
canizing the rubber contained in said body,

and then burnishing the surface of said body
of material. '

4. The herein descfibed method of treat-

ing a molded article of fibrous or cellulose
~material, which consists in subjecting the

article to a vacuum to withdraw the air
from the air cells and interstices in the body
of the article, then coating the article with
a solution consisting of rubber and a solvent,
agitating said body while the same is being
coated, and after the coating has been ap-
plied, to cause the solution to be evenly dis-
tributed over the entire surface of the body,
then subjecting the article to fluid pressure
to force the rubber on the surface of the
article into the pores and interstices in the
body of said article, then repeating these op-
erations until the pores and interstices
throughout the entire body of said article
are filled with rubber, then vulcanizing the
rubber filling the pores and interstices, and
then burnishing the surface of the article.
In testimony whereof I hereunto affix my

signature in the presence of two witnesses,
this 19th day of May 1908.

JOHN H. KETCHESON.

Witnesses: .
WeLLs L. Caurcs,
(GEORGE BAREWELL.
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