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This invention relates to methods for the prep-
aration of purified rubber or rubber-like mate-
rial, and has for an object the substantially com-
plete removal of the water-soluble matter which
is present in latex, such as rubber latex,

Present plantation practice in the treatment
of rubber latex involves adding to the latex in its
original or diluted form a coagulant such as
acetic or formic acid following which the rubber
is sheeted between washing rolls and subsequent-
ly dried in sheds or in a smoke chamber to make
crepe or smoked .sheet rubber, which are the
standards of crude rubber available on the mar-
ket.

For many purposes this type of commercial
crude rubber is objectionable in that it is not
-2 uniform product and containg a substantial
and variable amount of water-soluble matter and

_dirt which deleteriously affect the physical and
electrical properties of the rubber in either the
‘vuleanized or unvuleanized state, particularly
when intended for use under humid conditions.
The non-uniform composition of -this rubber also
results in wide variations in its vuleanizing char-
acteristics. ' S

Various attempts have been heretofore made
to remove the water-soluble matter from crude
rubber. For example, British Patent 223,644 pro-
boses a thorough washing of acid coagulated
rubber by passing the rubber through washing
rolls to produce a thin crepe, followed by pro-
longed soaking in water and accompanied by a
recreping of the rubber, whereby the amount of
water-solukle matter in the crepe
stantially reduced but not entirely eliminated.
In the researches involved in the present inven-
tion, it was discovered that the present commer-

rubber is sub-"
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' pure water at a suitable
‘not exceeding 50°

20

30

35

cially used processes of coagulating rubber latex

by acid or heating to an elevated temperature
serve to entrap a substantial amount of the natu-
rally occurring water-soluble substances within
the rubber which cannot be later removed even
under optimum washing conditions. It was also
found that mechanical washing is ineffective ir-
Trespective of what process is employed to coagu-
late the latex. ‘ ,

In accordance with this invention -as applied
to rubber, it is proposed to remove the water-solu-
ble matter from rubber by a process comprising
the following steps:

(1) Drying a film or g spray of rubber latex
at a suitable temperature preferably not in ex-
cess of 50° C. until the rubber is in solid form
and has only a small moisture content;

(2) Subjecting the partially dried rubber film
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or powder to the leaching effect of substantially
temperature preferably
C. for a time sufficient to re-
duce the water-soluble matter therein to the
desired extent, care being taken to avoid any
mastication of the rubber until after the removal
of the water-soluble matter; and

(3) Drying the purified rubber film or powder -
in any suitable manner, :

Samples of rubber film prepared by the above
Process have been found to have an ash content
of less than 0.05 per cent and frequently less
than 0.02 per cent, indicating the high degree to
which the water-soluble matter has been re-
moved. '

Referring to the attached drawings: )

Fig. 1 illustrates by means of curves the amount
of water absorption obtained from rubber puri-
fied by this invention and rubber prepared from
the usual smoked sheet rubber, both of which
were vulcanized in the usual manner;

Fig. 2 compares by means of curves the dielec-

trie constant of the two types of rubber of Fig. 1

for various times of immersion in water;

Fig. 3 compares the nitrogen and ash content
of rubber washed by leaching and rubber washed
with mechanical washing on a roll-type rubber
washing machine; : .

Fig. 4 illustrates one form of apparatus: for
carrying out the process of this invention;
~ Fig. 5 illustrates how a continuous sheet of
latex may be formed and treated by the process
of this invention; and :

Pig. 6 illustrates apparatus for spraying the
latex and treating the sprayed latex in accord-
ance with this invention, o

The rubber latex to be treated by this inven-
tion may have 3 low or high concentration of
rubber due to dilution, centrifuging, creaming,
or evaporation; it may have a hydrogen ion (pH)
concentration ranging from about 5 to 12; and if
desired there may be added to the latex non-
coagulating stabilizers other than ammonia,

. A suitable procedure for carrying out the proc-
ess of this invention involves pouring the latex
into shallow trays or pans to g depth sufficient,
that when it ig substantially dry the resulting
rubber film has a thickness preferably less than
0.035 inch. The evaporation of the water from
the latex may be. accelerated by passing dry air
over the pans, the temperature of the circulating
air being such that the latex is maintaineq dur-
Ing evaporation at g temperature breferably less
t_han 40° C. as will appear hereinafter. If de-.
sired the drying of the latex may be carried on
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in a partial vacuum. As soon as the water con-
tent of the rubber has been reduced to about 15
per cent of the total solids, the rubber sheets are
in a solid irreversible form and may be easily
removed from the pans
for a short period. After removal from the pans
the sheets are leached by immersion in substan-
tially pure water, preferably maintained at a
temperature less than 50° C. During leaching,
the leaching water may be stirred if desired.
However, it is important to avoid any mastica-
tion of the rubber sheets until the water-soluble
matter has been leached out. Films produced in
this manner will lose substantially all their wa-
ter-soluble matter after they have been im-
mersed in the water for only a short time, a time
of less than fifteen minutes generally being suf-
ficient for films not thicker than 0.010 inch,

when immersed in waber .
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which have been dried at about 25° C. and leached

at about 25° C. A somewhat longer time will be
needed for thicker fllms or lower temperatures
of drying and leaching. After the immersion of
the films in the washing water for the required
time the films may then be removed, dried in any
suitable manner and packed for shipment.

Tests made during the development of this
invention have shown that coagulating the latex
with acids or by heating the latex to an elevated
temperature, prevents the subsequent complete
removal of the water-soluble matter from the
rubber so treated. Also, the washing of dried
latex film with dilute acetic or
instead of substantially pure water prevents the
complete removal of the water-soluble matter.
On the other hand, leaching with dilute ammonia
appears to assist in the removal of salts and
removes some of the protein which is not re-
moved when water is used for leaching. These
tests indicate that rubber latex contains a sub-
stance which after coagulation with acid or heat
at an elevated temperature becomes solidified and
entraps - the water-soluble substances. It is,
therefore, an important feature of this invention
to avoid heating the latex to an elevated temper-
ature or adding acid to the latex prior to the
removal of the water-soluble matter. The wash-
ing process of this invention _also preferably
avoids mechanical working or mastication of the
rubber prior to or during removal of the water-
soluble matter. For example, tests were made
on two sheets of latex film dried at 25° C. which

- contained prior to washing 0.80 per cent nitrogen

and 1.32 per cent ash. One sample was masti~
cated on rolls during washin d after a twenty
minute washing period it had a nitrogen content
of 0.42 per cent and an ash content of 0.33 per
cent. The other sample after simple immersion
in water for thirteen minutes without mastica-
tion had a nitrogen content of 0.20 per cent and
an ash content of 0.02 per cent. It isseen there-
fore that mastication of thé rubber prior to or
during washing is objectionable in that it serves
to entrap part of the water-soluble matter that
could otherwise be removed.

The importance of temperature and the leach-
ing time in the process of this invention are illus-

trated by the following tables A and B which give

data obtained by drying rubber latex at various
temperatures to form fllms having a thickness of
8 mils and subsequently immersing the dried
films in- distilled water at various temperatures
and for various periods of time, after which each
film was dried again and its weight compared
with its weight prior to the leaching step, the
difference between the two weights divided by

hydrochloric acid’
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its weight prior to leaching giving the percentage
of water-soluble matter removed. All films tested
were derived from the same batch of latex and,
therefore, each film before test contained the
same amount of water-soluble matter. In each
case the leaching was performed immediately
after the formation of the dried latex film and
no mechanical working of any sort was performed
on the rubber prior to the completion of the
leaching step. The maximum amount of water-
soluble matter extracted from this ~particular
latex under optimum conditions was about 7.30
per cent and checking by other laboratory tests
showed that when about 7.30 per cent of water-
soluble matter was extracted from this particu-
lar latex no appreciable quantity of water-soluble
matter remained in the rubber. The probable
error involved in the determination of the water
soluble matter was approximately +0.2 per cent.

Table A

A?outmfi %f fvatng-soltuble matter . ex

Temperature at which racted at a leaching temperaturs o 25

Iatex was dried prior to C. for the leaching periods indicated

leaching - -

" 15 min. { 1hour | 3hours | 24 hours

Percent | Percent | Percent | Percent
25° C oo e 7.28 7.20 7.30 7.11
7.15 7.09 7.31 7.04
6.78 7.08 7.21 7.00
6.24 6. 51 6. 62 6. 57
4,00 6.24 6.32 6.30
3.27 3.80 | 5.31 5.60
3.00 3.62 4.99 5.40

Summarizing the data of Table A it will be

apparent that the drying temperature for the
liquid latex should preferably be below 50° C. it
one wishes to remove substantially all the water-
soluble matter but that higher drying tempera-
tures may be employed if it is not objectionable
to retain in the rubber a small amount of water-
soluble matter. Although drying the latex at a
temperature in the neighborhood of 25° C. gives
very satisfactory results it is possible that occa-
sionally a higher drying temperature will be pre-
ferred in order to shorten the time required to
evaporate the fiim to 8 solid irreversible state.

Table B
Amount of water-soluble matter ex-
) tracted for the leaching periods indi-
Temperature of extrac- cated
tion water

/ 15mia. | 1hour [ 3hours | 24 hours

Percent | Percent | Percent Percent
4° C e 6.49 7.09 7.16 7.18
7.28 7.20 7.30 .1
6.80 | ccemcomo]ommmrema |
6. 40 6.94 6.68 6,82
6.10 6,30 |ceeaao- *6.78
4. 44 4.70 5.00 *45. 21
8.2 |
2,80 3.00 #3,25 |vcacan--

*Sticky.
»*Sticky and extracted only seven hours.
For Table B the latex was evaporated to dry-
ness at 25° C. to form rubber films of a thickness
of 8 mils and the films were then immersed in

-distilled~water maintained at the various temper-

atures indicated in the first column, the amount
of water-soluble matter extracted being given
under the columns headed by the various times
of immersion in the leaching water.
Summarizing Table B, the extraction water
should preferably be maintained at a tempera-
ture not in excess of 50° C. if one wishes to re-
move substantially all of the water-soluble mat-



2,263,993

ter, but that higher temperatures may be em-
ployed if it will be satisfactory to allow a small
amount of the water-soluble matter to remain in
the rubber. However, if complete removal of the
water-soluble matter is desired the leaching tem-
perature should be lower than 50° C.

Although the above Tables A and B show a
maximum extraction time of- twenty-four hours
it has not been thought necessary to include data
for longer periods since for an 8 mil film dried
and extracted at the lower temperatures an in-
crease in the leaching time beyond twenty-four
hours will not give any appreciable increase in
the amount of water-soluble matter extracted
over the values given for the shorter periods. -

In considering the above data it must be em-

10

phasized that the values given are for a dried )

rubber film having a thickness of 8 mils. If
rubber films are employed having a greater
thickness than 8 mils the preferred drying tem-
peratures and the preferred leaching water tem-
peratures would be the same as those for an 8
mil film except that for thicker films it is neces-
sary to prolong the leaching period in order to
obtain a complete removal of the water-soluble
matter. Thus, the results indicated above for an
8 mil film with a leaching time of about fifteen
minutes would be duplicated for s film of a
thickness of 30 mils providing the leaching time
were prolonged for a period of thirty to forty-
five minutes. If creamed or concentrated latex is
uséd films thicker than 35 mils can be dried in
which case the leaching time should be prolonged

for several hours in order to remove the water-

soluble matter. )

As previously stated, the above results were ob-
tained by leaching the rubber films immediately
after their formation
latex to dryness.

If there is a delay of more
than a few hours

between the formation of the
dried rubber film ang its leaching the rubber
film will be altered to a condition where it will
be more difficult to remove the water-soluble
matter. :

Several samples of rubber sheets prepared by
.drying at 25° C. latex into 8 mil films, immersing
the films in water at 25° C. for fifteen minutes
and subsequently drying the films, were tested
for nitrogen, ash and resin (acetone extract)
content with the following average resuits: ni-
trogen 0.28 per cent; ash 0.01 per cent; resin
2.51 per cent. If the above films had been
leached in water that was slightly alkaline the
nitrogen content would have been somewhat, less,
for example 0.15 per cent or a little higher. On
the other hand deproteinized rubber (rubber
- treated to reduce its nitrogen content to less than
0.15 per cent nitrogen)
tent of 0.05 per cent; an ash content of 0.06 per
cent; and a resin content of 2.76 per cent. Good
quality plantation rubber not freated in accord-
ance with this invention has a nitrogen content
ranging from about 0.26 to 0.4 per cent and an
ash content ranging from shout 0.2 to 0.4 per
cent. These figures on relative ash content il-
lustrate the value of employing the process of
this invention in securing the complete removal
of the water-soluble matter, .

Rubber prepared by the process of this inven-
.tion has many points of superiority over the
usual plantation rubber as now supplied. Some
of these advartages may be summarized as fol-
lows: ’

(1) Uniformity of composition

which is ob-
-tained by uniform processing; .

by evaporating the liquid .

may have a nitrogen con--

20
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(2) This uniformity in composition will result
in uniformity of vulcanization and uniformity
in the resulting product, both of which are not
true of usual plantation rubber which may vary
as much as 300 per cent in rate of cure, and as
much as 50 per cent in physical properties upon
vuleanization;

(3) Water absorption of the rubber made by
the present invention is equally as low as de-
proteinized rubber and is substantially lower than
plantation rubber; -

(4) The dielectric stability of this new rubber
product when immersed in distilled water is sub-
stantially equal to deproteinized rubber and dis-
tinctly superior to plantation rubber;

(5) The rubber of this invention is particular-
ly advantageous as compared to deproieinized
rubber in aging ang physical properties. De-
proteinized rubber is somewhat soft and is diffi--
cult to vuleanize to a high modulus and ages
poorly; whereas the rubber of this invention has

- vulcanizing characteristics equal to the best

30

Plantation rubber;

(6) The rubber of this. invention is practical-
1y odorless and of light color and is superior -to
plantation rubber in these respects;

(7) The rubber of this invention is not sus-
ceptible to moldiness and, therefore, it will gen-
erally not be necessary to add preservatives or to
smoke it as is done in present plantation prac-
tice; and

(8) In the presence of certain accelerators

. such as tetramethyl-thiuram-monosulpt_)ide, the
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" deproteinized rubber, and in

rate of vulecanization of the purified rubber of
this invention is considerably faster than smoked
sheet or crepe rubber and somewhat faster than
this respect is the
equivalent of the best plantation Tubber.,

In the following Table C certain physical char-
acteristics of the rubber of this invention are
compared with high quality deproteinized. rub-
ber, thin pale crepe and selected smoked sheet
rubber: i .

Table C -
Number | Ultimate | UMti- | Modulus—toads i;lrFounas per
of min- tensile mate Square inch at various elonga-
utes of strength |elonga- tions
vulean- | in pounds _tion, L
ization at per per
S 142° C. 5q.inch | cent | 400% | 500% 600% | 700%
DEPROTEINIZED RUBBER
8 1,567 956 25 75 | 150 | 283
-10 2,500 783 225 276 526 | 1,450
12 2,287 760" 225 325 533 | 1,387
14 2,275 750 208 308 525 | 1,225

RUBBER OF THIS INVENTION

(EREE OF WATER-
SOLUBLE MATTER)

"8 2,275 873 | 100 | 175 { 335 | es0
7 2,967 3| 23 | 375 | a0 | 1,792
8 3,02 70 [ 300 | 450 | 908 | 2075
9 2,950 133 | 325 | 415 1,117 | 2538

10 2850 130 | 312 | 450 |Lozs | 2300

12 2,683 753 | 25 | 7 1925

| THIN PALE CREPE (1ST GRADE)

10 1,767 833 58 | 150 | 283 | 600

12 3200 747 | 300 | 550 | 1,37 | 2650

4 . 3,025 723 | 300 {* 575 {1,383 2,667

16 2933 7 | 325 | 500 (1,067 | %416

SELECTED SMOKED SHEET

10 2042 | 803 | 150 | 250 | 33 | 1,187

12 2,858 721 | 325 | &5 | 1,288 | 2525

14 2,958 733 | 350 | 617 [ 1300 2550
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For Table C the compositions tested were
identical except for the noted difference in the
kind of rubber employed. In each case the
tested composition comprised by weight 100 parts
rubber, 3 parts zinc oxide, 2.50 parts sulphur and
0.50 part of tetramethyl-thiuram-monosulphide.
The composition just specified is a typical one
and gives a legitimate basis for comparing the
properties of the various rubbers. The de-
proteinized rubber employed for these tests had
a nitrogen content of 0.05 per cent, an ash con-
tent of 0.06 per cent and an acetone extract of
276 per cent. The rubber of this invention for
Table C had a nitrogen content of 0.20 per cent,
an ash content of 0.04 per cent and an acetone
extract of 2.35 per cent.

The values given in Table C show that the
rubber of this invention with respect to its ulti-

10

15

mate tensile strength and modulus at various .

Joads is definitely superior to deproteinized rub-
ber and is fully the equivalent of crepe or se-
lected smoked sheet rubber.

Rubber prepared by the process of this inven-
tion is generally somewhat tougher than usual
plantation rubber and hence may be more dif-
ficult to plasticize or break down in a rubber
mill. - It may, therefore, be desirable to aid the
breakdown of the rubber by adding to the rubber
latex before evaporation a small amount of
naphthyl-beta-mercaptan or some other oxida-
tion catalyst.

The process of the present invention- is not
primarily concerned with the removal of any of
the rubber protein since it has been found that
the presence of the rubber protein is very de-
sirable in aiding vulcanization and improving
aging. However, it may be desired to remove &
substantial amount of the protein as for ther-
moplastic submarine cable insulation, in which
case, the above described process may be modi-~
fied by making slightly alkaline the water used
in-the leaching process, for example, by the ad-
dition of about 0.5 per cent ammonia.

The presence of & small amount of protein in
the rubber but with the water-soluble matter
removed in accordance with this invention re-
sults in a rubber which has certain advantages
over deproteinized rubber, particularly if it is to
be vulcanized and used freely exposed to air or
jmmersed in water and exposed to air, since de-
proteinized rubber is more or less unstable under
these conditions. It has peen found that the
‘protein without the water-soluble matter has
only a very small effect on the electrical prop-
erties of the rubber. The presence of & small
amount of the protein preserves the rubber be-
cause the protein apparently forms films around
the rubber particles and the protein, therefore,
acts as a protecting material; the presence of
the protein aids vuleanization and gives in-
creased strength and stiffness to the vulcanized
rubber.

Since the water absorption of rubber is large-
1y a function of the amount of water-soluble
matter present in the rubber it follows that
rubber prepared by the process of this inven-
tion reduces water absorption to a very “low
value. Fig. 1 compares the water absorbing
properties of two sheets (20 mil thickness) of
vuleanized rubber where for curve A the rubber
pefore vulcanization was treated in gecordance
with this invention, that is, with the latex dried
at 25° C. into a 20 mil sheet, and then v?ashed
free of water-soluble matter by immersion in
distilled water at a temperature of 25° C.; while
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for curve B the rubber employed was good qual-
ity smoked sheet rubber not treated in accord-
ance with this invention. For each sheet the
composition by weight was the same as that
given under Table C and in each case the time
of vulcanization was seven minutes at 142° C. It
will be noted from curve A that after immersion
in distilled water for thirty days, the vulcanized
rubber treated in accordance with this invention
increased in weight due to water absorption only
about 2.3 per cent, while as shown by curve B
the smoked sheet rubber for the same time of
immersion increased in weight about 10.7 per
cent. For these curves it will be noted that the
days of immersion in the distilled water at room
temperature are plotted against the percentage
of gain in weight due to water absorption.

According to a standard test for determining
the water absorption of unvilcanized rubber, the
rubber is milled 10 minufes on & warm mill and
then pressed between Cellophane sheets in a
mold at 105° C. to form & rubber sheet of a thick-
ness of 0.027 inch, the Cellophane sheets being -
removed after the rubber sheet has cooled.
Samples of the rubber of this invention, after
being prepared for test in the above manner,
less than 4 per cent after
immersion for 168 hours in distilled water at
25° C.; and for certain samples of the rubber
of this invention the amount of water absorp-
tion for the said period of jmmersion was less
than 2.5 per cent. The values of water absorp-
tion just given are for unvulcanized rubber while
the water absorption values plotted in Fig. 1 are
for vulcanized rubber.

The dielectric constants of the two sheets of
rubber of Fig. 1 are compared in the curves of
Fig. 2 where the dielectric constant is plotted
against days of immersion in distilled water at
rcom temperature. curve C shows that after
about fourteen days of immersion the dielectric
constant of the rubber treated by this invention
become substantially constant at a value of
2.83 while as shown by curvé D the smoked sheet
rubber after fourteen days of immersion had a
dielectric constant of 3.47 with its dielectric
constant increasing with further immersion
until after thirty-five days its dielectric con-
stant was 3.66. Before immersion both vul-
canized sheets in dried form had a dielectric
constant of 2.59. »

The data plotted as Fig. 3 illustrate graph-
ically the importance of avoiding mastication of
the film rubber during the washing step when
it is desired to obtain minimum values of nitro-
gen and ash content. In the upper part of this
figure curve E is a plat of the nitrogen content
of the rubber obtained from latex evaporated
to dryness at 25° C. and the resulting thin rubber
film then washed for yarious periods of time in
a standard corrugated washing ‘machine, with
the time of washing plotted in minutes along
the horizontal axis and percentage of ,m‘tmgil:
along the vertical axis. Curve E shows th:
prior to the washing the latex film had a nitro-
gen content of 0.8 per cent and that the nitrogen
content was reduced to about 0.42 per cent after
being washed in the machine for twenty minutes.
A corresponding dried ‘latex film having initial-
1y a nitrogen caontent of 0.8 per cent instead of
being washed in the washing machine was ‘sim-
ply immersed in distilled water at & temperature
of 25° C. for thirteen minutes, and as a result of
this leaching it was found to have a nitrogen
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content of 0.20 per cent as indicated by the dot F
of the figure. : .

Similarly, curve G shows the percentage of ash
content obtained from rubber latex dried aft 25°
C. and subsequently washed for various periods
of time on a standard corrugated washing ma-

-chine, the time of washing in minutes being
plotted along the horizontal axis and the per-
centage of ash content being plotted along the
vertical axis. As shown by curve G the latex
film originally had an ash content of about 1.32
per cent which after washing in the machine for
twenty minutes was reduced to an ash content
of about 0.33 per cent. A similar latex film
evaporated to dryness and initially having an ash
content of 1.32 per cent was immersed in dis-
tilled water at 25° C. for thirteen minutes without
any mechanical working of the film, as the result

- of which its ash content was reduced to about
0.02 per cent ag shown by the dot H on the figure.
All the data for Fig. 3 were obtained from a rub-
ber film having a thickness of 8 mils,

The rubber prepared by this invention is adapt-
ed for general use in the rubber industry either in
a vulcanized or unvulcanized form, such as for
automobile tire§ or for the insulation of elec-
trical conductors.

The rubber of this invention has ‘electrical

- properties substantially equal to thase described
for deproteinized rubber in British Patent 307,966.
When all of the water-soluble matter is removed
from rubber the effect of the protein upon the
dielectric properties of the rubber is made almost
negligible. As previously stated the protein con-
tent of rubber treated by the process of this in-
vention may be reduced by leaching the rubber
‘films in water containing 0.5 per cent ammonia.
The rubber of this invention is, therefore, adapted
for use as submarine cable insulation and, for ex-
ample, may be substituted for the deproteinized

+ rubber content of the insulation compounds de-

scribed in British Patent 307,966. Thus the con-
templated submarine cable insulation may com-
prise rubber free of water-soluble matter, gutta
percha, deresinated balata and refined montan
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wax In various percentages including those de- .

scribed in the said patent. For example. a suit-
able composition for submarine cable insulation

comprises 50 per cent deresinated balata or gutta

percha, 10 per cent hydrocarbon wax and 40 per

50

cent rubber treated in accordance with this in- _

vention. . .

It also should be borne in fiiind that the vul-
canized rubber of this invention is more stable
electrically when immersed in aerated water than
is the case with deproteinized rubber that is vul-
canized. The vulcanized rubber of this inven-
tion is therefore of prime importance for the in-

55

ing the latex. A fan
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desired to vulcanize this Iayer of rubber on the
conductor the curing ingredients should, of
course, be omitted from the latex. By the above
described process the conductor is surrounded by
a thin layer of rubber which has highly desirable
insulating and physical properties. The remain-
ing thickness of insulation desired on the con-
ductor can be subsequently built up by extruding
over the purified rubber-coated conductor an ad-
ditional purified rubber composition containing
vulcanizing ingredients to permit vulcanization
after extrusion.

As another example where this invention may
be advantageously used, it is frequently import-
ant to have fabrics impregnated with rubber hav-
ing good physical and low moisture absorbing
properties along with a pleasing odor. This can
be accomplished by impregnating the fabric with
latex to the desired thickness, drying the latex
at the preferred temperature in the neighborhood
of 25° C., removing the water-soluble matter by
immersion in water at 50° C. or less, and subse-
quently drying the purified rubber in any suif-
able manner. The purified rubber of this inven-
tion is practically odorless. If the vulcanization
of the rubber in the fabric is desired the latex
with which the fabric is impregnated may con-
tain water-insoluble curing ingredients or the
rubber may be vapor cured. °

The use of the rubber of this invention in the
manufacture of rubber goods such as automobile ~

tires is advantageous since each lot of rubber
-made in accordance with this invention will vul-

canize like every other lot, thereby eliminating
costly blending operations now necessary when
plantation rubber is used.

It will be noted from the data of Tables A and
B that the invention is particularly adapted to be
employed as a continuous process in that the
preferred temperature of the latex during evapo-
ration, the preferred temperature of the leaching
water and the minimum time of immersion in the
leaching water are values readily realized in

. practice. Figs. 4, 5 and 6 disclose representative

apparatus that may be employed in carrying out
the process of this invention.

Referring to Fig. 4 the housing 12 contains
racks for supporting a plurality of shallow trays
13 stacked in a manner to permit the free circula-
tion of air between and around the trays 13 hold-
14 serves to drive dry air
between the trays, {3 and out of the housing at
end 5. The air/ before reaching the trays 13
passes between the coils of a pipe 16 containing
either a cooling or a heating fluid to bring the

. air to the proper temperature that will maintain

sulation of electrical conductors to be buried in -

the earth or for other uses when the insulation
will be subject to both air and moisture. Thus
the rubber of this invention pvlus a - vuleanizing
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agent with other compounding ingredients as re- -

quired may be extruded on the wire or cable and
then vulcanized, the extrusion and the vulcaniza-
tion being carried on as a continuous process if
desired. As an alternative process the conductor
may be thinly coated with liquid latex into which
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‘has been dispersed curing ingredients that are’

water-insoluble. The latex may then be dried on
the conductor at a temperature of 40° C. or less,
subsequently immersed in water at 50° C. or less
to remove the water-soluble matter and then re-
dried in any suitable manner, after which the
rubber sheath may be vulcanized. If it is not
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the latex in pans 13 at approximately 25° C. dur-
ing evaporation. Thermometers {1 may be pro-
vided for assisting in determining the proper air
temperature. After the latex has been evapo-
rated to substantial dryness the trays 13 may be
removed from the housing, the rubber’ films
stripped from the trays and the films immersed

. in washing water at the proper temperature to

remove the water-soluble matter,

" Figure 5 illustrates other apparatus by means
of which the process of this invention may be
carried on as a continuous process. The rnon-
coagulated liquid latex is poured into a hopper
20 which has a narrow elongated outlet open-
ing which serves to spread the lquid latex upon
an endless belt or carrier 24 in the form of a-
uniform thin coating. Means not shown is pro-
vided to move the belt at the proper rate of speed

_With the upper half of the helt moving from




6

left to right in the figure. The upper half of the
belt is enclosed in & partial housing 25 and dry
air is forced through this housing in a direction
opposite to the direction of belt travel, the tem-
perature of the air being suitably controlled to
maintain the latex on the belt at approximately
95° C. For this purpose fans 2§ are shown for
driving the air into housing 25 after it has passed
between the coils of a pipe 21 containing a suit-
able cooling or heating fluid to bring the air to
the proper temperature. The speed of travel
of the belt 24 is such that the latex becomes sub-
stantially dry by the time if reaches drum 28
and after the solid rubber film passes around
drum 28 the film is sprayed with water by nozzles
29 to facilitate stripping the rubber film from
the belt by stripper 30. The stripped rubber
sheet 31 is then directed into a tank 32 contain-
ing substantially pure water, where the sheet
- remains immersed for the time required to secure
the complete removal of the water-soluble mat-
ter, after which the sheet Is passed through suit-
able drying rollers 33 whereupon it is ready to be
cut up and packed for shipment. It is, of course,
contemplated that the water in tank 32 will be
frequently or continuously changed or renewed.
Still other apparatus for carrying out this in-
vention is disclosed in Fig. 6 where the latex
mixed with air is passed through a pipe 38 under
& pressure to a jet 39 which serves to atomize
and aerate the latex, the sprayed latex being
under sufficient pressure-to rise to a height of,
say, 20 to 30 feet within the tower 40 so that
the rubber particles are in a rigid and substan-
tially dry state by the time they fall into the
shallow trough 41 containing water. The water
in the portion of the trough 41 beneath tower 40
.need not be more than a few inches deep as long
as the water is kept moving by a suitable agita-
tor 42. The water in passing under tower 40
 receives the rubber particles, and the water with
the rubber particles floating thereon passes over
a series of dams 43 to 48, the time taken for the
rubber particles to travel from beneath tower
40 to dam 46 being, say 15 to 30 minutes or
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a natural latex of & rubber-like material such
as gutta percha or balata.

What is claimed Is: .

1. The method of preparing rubber substan-
tially free of water-soluble matter while retain-
ing a substantial amount of the protein of the
rubber, which method comprises forming & thin
film of latex free of foreign coagulating agents,
drying said film at a temperature not in excess
of 40° C. to produce a dried film having a thick-
ness less than 35 mils, and promptly immersing
said film in water at a temperature not in ex-
cess of 40° C. for a time sufficient to remove
substantially all the water-soluble matter from
the film while maintaining the surfaces of said
film in substantially their original state both
prior to and during said immersion.

2. The method of preparing rubber substan-
tially free of water-soluble matter while retain-
ing a substantial amount of the protein of the
rubber, which method comprises forming latex
free of foreign coagulating agents into a form

" having a large surface area compared to its

25

30

35

40

45

whatever time is necessary to permit the water-, -

soluble matter to be completely extracted from
the sprayed rubber particles. The sprayed par-
ticles after passing over dam 46 are directed into
the nip of one or more creping machines 47 to
cause the rubber particles to coalesce into the
form of & continuous rubber sheet 48 whereupon
the sheet may be dried, cut up and packed for
shipm/ent.

_. Thé water in trough
as to temperature to Temain substantially con-
stant at 25° C. and dry air at a controlled tem-
perature by means of a series of nozzles 49 is
directed upwardly against the falling rubber par-
ticles to maintain the sprayed particles at a
temperature of about 25° C! The apparatus of
Fig. 6 as well as the apparatus of Figs. 4 and 5
preferakly should be used in a suitable building

to protect the latex from the sun and rain.

* While the process of this invention has been
described above in connection with the treatment
of natural rubber latex, the invention may also
be applied to-an artificial latex of rubber, or to
a latex of a synthetic rubber-like material, or to

41 is suitably controlledf 5

50

6
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volume, such as & thin film or sprayed particles
of liquid latex, drying the latex at a tempera-
ture in the neighborhood of 25° C. until the latex
is changed to solid rubber and within a few
hours thereafter leaching the rubber in substan-
tially pure water at a temperature in the neigh-
borhood of 25° C. while maintaining the sur-
faces of the rubber in substantially their original
state both prior to and during said leaching.

3. The method of preparing rubber from latex
which comprises advancing a quantity of latex,
free of foreign coagulating agents, in the form
of a continuous film through a zone maintained
at a temperature not exceeding about 50° C,,
directing a current of air through said zone in a
direction opposite to the movement of said fllm,
whereby said film is dried to a solid state, and
after leaving said zone immersing the dried film
in water at a temperature of less than 50° C.
for a time sufficient to remove the water-soluble
matter. , .

4. The method of preparing rubber from latex
which comprises spraying the latex into fine par-
ticles, substantially drying the spray while the
particles are maintained at a temperature of less
than 50° C., washing the dried particles in water
at a temperature of less than 50° C. to remove
the water-soluble matter, and subsequently re-
drying the washed rubber.

5. The method of preparing rubber substan-
tially free of water-soluble matter while retain-
ing a substantial amount of the protein of the
rubber, which method comprises forming latex
free of foreign coagulating agents into a form
‘having a relatively large

surface area compared
to its volume, drying the latex while it is main-
tained at a temperature not in excess of about
C. until the latex is changed to solid rubber
and immersing the dried latex in water at a
temperature not exceeding about 50° C. for a

time sufficient to remove the water-soluble mat-

_ ter while maintaining the surfaces of the rubber

in substantially their original state prior to and
during immersion. ‘
) ARCHIE R. KEMP.
HENRY PETERS.



