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UNITED STATES

1,432,805

PATENT OFFICE.

EERMANY PLAUSON, OF HALIBURG, GERLIANY.

RECLAIMING RUBBER. |

Application fled February 12, 1821. Serial Wo. £444,488.

To all whom it may concern:

‘Be it known that I, Hermann Prauvson,
Esthonian subject, residing at Hamburg,
Germany, have invented certain new and

5 ‘useful Improvements in Reclaiming Rubber,
- (for which I have filed application in Ger-
many Apr. 23, 1918), of which the follow-

ing 1s .a specification. ‘
any processes are known which reclaim

10 waste rubber in the compact, crumb or pow-
. dered form at'high temperature and (or)

pressure, but the object of the present inven- -

tion is to provide a reclaiming process which

will furnish a useful reclaimed rubber, even

16 from waste ebonite, at temperatures below

100 degrees C. or even at atmospheric tem-

~perature, :
According to the present invention there-
fore the. waste rubber or ebonite is treated
20 with suitable liquid at temperatures between
" 15 degrees and 120 degrees C. without appli-
~ cation of pressure but in an extraordinarily
finely divided “disperse” state. This has

the great advantage that the use of high

25 temperature and pressure is avoided and the
properties. of the raw material are not
changed so much as is otherwise the case.

- According to the invention a reclaimed
rubber is obtained in a very simple way
which has almost the same chemical proper-
ties as the initial rubber but that its colloidal
. chemical properties are different.

30

. This only applies when the waste rubber-
.used has not been exhaustively vulcanized
or subjected to the so-called after-vu’caniza-

8B
‘tion at high temperatures for a long time

since in that case the reclaimed rubber ob-
. tained is to be regarded as a polymer ‘of .

- natura] rubber it is insoluble in the ordinary
40 rubber solvents and its colloidal properties

.are also ‘different. - .

- The essential feature of the present inven- -

tion consists in applying an extraordinarily
intensive mechanical disintegration prefer-
ably in the so-called colloid mill described
in ‘my co-pending application Serial No.

45

437,117, filed January 13th, 1921, (Case 14)

" to a mixture of was_te,mbi)er'with a large
quantity of eertain liquids such as water'and
preferably in presence of certain added sub-

~ stances as will be hereafter -described. -

_A-~convenient liquid to use 'is- water and
the added substances inay consist of bodies
which accelerate dispersion or otherwise

v

favourably influence the process, e. g. small
quantities of soaps from fats, resins, naph-
thenic acid or the like, or their raw ma-
terials, or colloids such as glue, starch, dex-
trin, albumen, casein, resin emulsions, rub-
ber latex, disulpho-naphthenic acids or their
alkali compounds.

" Further ammonium sulphide, ammonia or

organic amines such as methylamine, ethy-
lamine, etc., or pure alkalis, soda, potash,
etc., can be added as chemical resgemts.
These compounds of an alkaline nature or
other suitable compounds can be used to com-
bine with the sulphur extracted.

Further a swelling agent or a2 solvent for
hard or soft rubber can be employed such
as benzene, xylene, pseudo-cumene, dichlor-
hydrin, aniline, toluidine, xylidine, phenol,

68
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cresol, etc., tar-oils, resin-oils or vegetable

oils. :
The result of such treating is to yield a
homogeneous product resembling rubber

76

latex. 'This extraordinary fine division of

the rubber is termed “high dispersion™ in the
language of colloidal chemistry. The lig-
uid such as water is termed the dispersion
medium. C :

It was not known and it could not have
been foreseen that it would be possible to
effect such a thorough high dispersion of

rubber (either waste rubber or unvulcanized

rubber or.ebonite) that a product would be

obtained which resembles latex and may be

considered as a colloidal solution of rubber

50 that the rubber is practicall{‘ in the hydro-
er important-

sol or organosol form. Furt
features of the invention are the applica-
tion of natural colloids and .(or) saponify-
ing agents such as soaps or swelling agents
or solvents for accelerating the dispersion.

It is further found that in addition to the
hard or soft rubber, the free sulphur is also
-obtained in the colloidal form. .’

.. The above treatment forms the nucleus
of the invention but means are employed to

‘remove -sulphur, for. instance - alksline re-

agents may be added or the colloidal sulphur

may be removed in the state of colloidal

suspension in the dispersion medium. Fur-
ther, by treatment with suitable means, the
extremely finely divided rubber cen be de-
sulphurized. R '

.. The dispersion 'process cen be accslerated
by hea.ting to sbout 100 degrees C. but in
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“this case disintegration must be continued

10
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while the mixture is cooling since the degree
of dispersion is influenced by heat.

In the accompanying drawings, Figures
1-10 show percussion machines; Figure 11
a grinding machine and Figures 12 and 13
are valves. .

In Figures 1 and 2, 1 represents the ma-
chine casing which is made in two parts 1*
and 1°, 2 is the rotating part of the beater
mill, 8 its shaft, 4 brackets for bearings, 5, 6
bearings for the shaft 3, 7 belt pulley, 8
stuffing box for the shaft packing, and 9
the regulatable stationary beater abutment.
This has also beater arms or pins which pass
exactly into the intervals of the rotating
arms. The regulation is effected by means
of a spindle 10 provided on the fixed abut-
ment 9, on the lower end of which spindle
a thread is provided which can be turned to
right or left by means of a lateral horizon-
tally placed bevelled spur wheel 11, a ver-
tical spur wheel 12 and a hand wheel 13
which latter is supported by a bracket 15
whereby the beater abutment 9 can be raised

o or lowered. A stuffing box 14 is provided
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1*. 16 is a fixed internal hol-
low cylinder, the object of which is in the
first place to distribute the liquid in the
mill so that a free cylindrical ring or annu-
lar space is formed for the li uids to be
‘beaten. By the ifugal force

for a spindle

action of centri
due to the rotation of the beater 2, the-liqui(i
receives a circular direction of travel about
the cylindrical centre piece 16 and is con-

stantly being returned to the beating place..

In Figure 1, the lower part of the hollow
stationary cylinder, which is located in the
centre, is shaped and provided with: beaters
to co-act with the rotating part of the plun-
ger 2. By this means, not only is a double
beater action obtained, but also a more ener-
getic effect of rotation of the dispersion
medium with the substances to be dispersed.

The hollow centre piece is steam tight
and may be connected by pipes 17 and 18
through valves with a steam pipe or with
cooling water, whereby a uniform heating or
cooling during the beating may be obtained.

In order to enable the level of the liquid
to be observed. a liquid gauge glass 19 is
provided and this arrangement also permits
of the taking of samples for tests.

The material to be dispersed may be slow-
ly introduced through the feed device 20, 21,

which may be made fluid-tight through the.

cover 20», and the finished mixture is dis-
charged through the outlet mechanism 22,
provided with a wedge valve.

The entire machine may be mounted on a
base 23, 24, so high that the valve control
is clear of the ground. The machine is filled
up to from } to 3 of its height and then the
beating is commenced; the liquid is there-
by set in strong circulatory movement and

1,432,895

subjected to the beating action

repeatedly actio)
desired degree of dispersion 1s

until the
obtained.

In Figure 38,
cylinder 16, a knife 25 is used which is
adapted to be moved about an axis and
which is prevented by means of two pins
95* from encountering the beater.

In the modified construction of Figures
4 and 5, the uniform rotation of both beaters
is obtained by means of a conical friction

instead of the central fixed -
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disc 26 under control of spring 27 which

disc engages two reversely conical driven

discs 28 and 29 (Figure 5). Now when the

central cone is set in rapid rotation from
the driven belt pulley 7, the two other coni-
cal discs 28 and 29 are also set in rotation by
frictional contact. In the case of a tem-
porary over-load the spring 27 can yield,
vqgiareby an automatic compensation is pos-
sible. ' '
Figure 6 shows the same machine, modi-
fied in that the two rotating parts are of
different sizes and .divide the entire casing

into two parts whereby three beating places

are formed. Further fixed adjustable beat-
ing. résistances are shown at two places.
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The beater or grinding area is shown in -

detail in Figures 7 and 8. The separate bars
of the adjustable but non-rotating beating

95

abutments 9 are so arranged that they come -
exactly between the rows of the rotating- -

parts leaving larger or smaller intermediate
spaces according to the predetermined ad-
justment. Preliminary and _fine grinding
up to a sufficient degree of dispersion may

100

thereby be effected in one and the same ma- -
chine.” The regulating device must, how-

ever, be so constructed that even with the

finest adjustment possible, there is no pos-

sibility that the beater arms meet one an-
other. :

108

Figures 1 to 6 illustrate types of non- '

continuously working machines. For sub-
stances which are very easily dispersed, ma-
chines may be constructed which are based
on the same principle but which can be em-
ployed separately or in series. Such a dis-
persion machine is shown in Figures 9 and
10. The dispersion medium with the sub-
stances to be dispersed drops through an
opening 21 into the mill at the beating place
9.and are then subjected to the beating ac-
tion and then thrown by centrifugal force
through an opening 20 into the next com-
partment B and from B agaun into C and
so forth until they finally come into the
collecting vessel through an opening 22 in

- the compartment D, or through a connecting

pipe 20, 21 and returned to the compartment
A. ‘(In order that the internal construc-
tion may. be better understood a portion of
the mounting in Figure 10 is omitted.) To
prevent the liqui(f falling back to the other
side of the separate compartments, an in-
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