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The invention relates to a process for the pro-
duction of press-mixtures particularly those con-
talning hardenable synthetic resins, for example
products of condensation of phenolformaldehyde.

For the production of press-mixtures 1. e, im-
pregnated mixtures of synthetic substances, par-
ticularly hardenable synthetle substances such
as products of condensation of phenolformalde-
hyde and filing substances as e. g. wood meal
and occasionally additional substances such as
pigments, lubricants, catalyzers and the like, four
different kinds of apparatus have been proposed,
to wit the mixing device in which the filling sub-
stances are impregnated with solutions of resin
and further the heated kneading apparatus, the
heated mixing roller and the heated mixing
nozzle.

The first-mentioned apparatus Is disadvan-
tageous in that it requires, subsequent to the
impreenation of the fiiling substance with solu-
tions of resin, a cumbrous and difficultly con-
trollable drying process in a vacuum or in ordi-
nary drying kilns. This involves the risk of at-
taining the hardened conditlon of the resins be-
fore the solvent has been completely eliminated.

On the other hand the two further mentioned
apparatus have the advantege that their oper-
ation does not require the use of a solvent, but
even these apparatus, like the first-mentioned
one, permit of discontinuous operation only, that
is to say they can only be worked with separate
charges, which has the disadvantag® that such
charges can never be completely equal to one
another.

When using heated kneading apparatus, more-
over, the kneading pressure is comparatively low
on account of the giving way of the mass ren-
dered plastic by heat. The water of condensa-
tion and the volatile substances cannot escape,
so0 that the kneaded mass has usually to be sub-
jeeted to an additional rolling process. For the
rest such apparatus can only be operated at com-
paratively low temperatures as otherwise the ma-
terial contactlng the heated surfaces of the
kneader may pass into the final condition before
the remaining portions of the mass are fmpreg-
neted. As a result of the use of comparatively
low temperatures the process, therefore, takes
much timc and is disadvantageous In that the
resing employed, at these temperatures are not
in the best condition for impregnating purposes.

Even the most frequently used apparatus, to
wit the heated mixing-roller has the disadvan-
tage that it permits of intermittent i. e. charge-
wise operation only.

In that case solid resins are also used and the
temperatures may lie higher, There also occurs
ellmination of water during the impregnatlon
process.

The use of this apparatus, however, has the
disadvantage that during the rotation of the
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kneading rollers, the kneading process can take
place along the Mne of contact of such rollers
only and the pressures, which may thus he at-
tained along such line of contact, are very low on
account of the giving way of the plastic mate-
rial. The individual particles of the mass, when
using such apparatus, during the greatest portion
of the time lie in unmixed conditlon one beside
the other and only at one moment during a revo-
lution of the rollers, mixing will take place. Dur-
ing the remaining time the mass is heated in un-
mixed condition to high temperatures and pro-
ceeds to condense in so far the particles are in
contact with the surfaces of the rollers. The re-
malining particles insulated by the mass itself
from the roller surface, are subjected to heat to
a lesser degree, so that as the rolling process lasts
a few minutes only, the mass eventually ob-
talned, will contain unevenly condensed particles.

As previously stated, all these prior apparatus
have the disadvantage that they permit of dis-
continuous operation only. They, moreover, re-
quire comparatively much manual labour, whilst
particularly in the case of kneading apparatus,
the difficulty arises that during the cooling of the
charges containing hardenable resins, the reac-
tion continues even after the termination of the
mixing process, i. e, during the slow cooling, there-
by increasing the unevenness of the individual
charges still further,

A further known device, the mixing nozzle
(German Patent Speclifications No. 616,178 and
No, 635,227) as compared with the apparatus thus
far described, has the advantage that it permits
of continuous operation.

In that case comparatively high temperatures
atre permissible, but the capacities when using
narrow mixing slots are small, whereas when
using wider slots the mixing operation inter alia
leaves much to be desired.

According to the present Invention a novel
process 1s proposed which runs continuously and
automatically and guarantees a perfectly even
aad very thorough mixing or impregnation, at
the same time permitting the use of compara-
tively high temperatures at which the resin is
fiuid or thinly liquid without there being any risk
of undesired hardening.

According to the present invention resins and
filling substances in preheated, compressed con-
dition are laterally fed to an annular space
formed between a roller and a casing or shell
swrrounding same. Casing and roller rotate rela-
tively, 1. e. both elements may rotate or one of
them, say the casing, may be stationary. Within
this annular space the mass of resin and filling
substance and ocecasionally additional substances,
is mixed and Impregnated whilst being heated,
the mixture belng subsequently discharged from
sald space in lateral direction.

It is of conslderable advantage to combine the
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preheating and compressing operation with the
mixing or impregnating process proper, In one
and the same device, by feeding the resin and
filling substance by means of a worm-screw which
is preferably connected to the roller and In which
the preheating and compression takes place.

In the case of the process according to the in-
vention there is effected within the annular space
a very thorough mixing or impregnation at the
high temperature prevailing therein, due to the
mass passing through this space along a helical
path. There also occurs a considerable friction
further advancing the thorough mixing or im-
pregnation of the mass fed into said space in pre-
heated and compressed condition.

The path 1o be traversed by the mass may still
be lengthensd and the mixing still further im-
proved by providing the inner or outer element
or both elements with ribs or grooves extending
In axial direction, although not necessarlly over
the entire length of said rollers. Such ribs or
grooves may also be arranged at an angle with
the axis of the element cr elements, however, not
at an angle of 90°. By providing such ribs or
grooves the passage to be traversed by the mass
takes the form of a flat spiral whereby its length
is increased, thus improving the mixing and im-
pregnating process.

In its simplest form the process according to

the invention may be carried into effect by using

a reller surrounded by a concentrically arranged
stationary shell or casing. Both this casing and
roller are heated and may be provided with ribs
or grooves, The annular space between said roller
and shell being continuously supplied from one
side with the mass to be treated, there is no risk
of the mass being caked by the rotation of the
roller but on the other hand a thorough mixing
is effected.

8uch device is preferably connected to a pres-
sure-wormscrew for feeding the material towards
the annular space, means being preferably pro-
vided for preheating and compressing the mass
during such feed. The pressure-screw is pref-
erably cooled at its loading end and is heated at
the remaining parts, whilst in addition thereto
the walls surrounding such screw may be heated.
This feed screw is preferably connected to the
rotating roller and at this location a particularly

high temperature is effected e. g. by internal i

heating of the roller and additional electrical
heating of the casing cor shell which is preferably
formed integral with the casing of the feed screw.

The annular space between the inner roller and

the casing or shell need not have cylindricai faces,

but may be contracted or enlarged towards the
discharge end, e. g. by conical formation of the
inner surface of the caslng and cylindrical or
conical formation of the roller, Alternatively
the casing may be cylindrical and the roller
conlecal.

The apparatus may also be constructed so, that
rollers of different proflles may be readily inserted
therein. For example an axls may be provided
on which hollow rollers of varying diameters,
varying cross-sectional shapes or formed with
differently shaped surfaces may be placed. It
is also possible to obtaln the same exchangeability
for the casing or shell by inserting differently
shaped rings into a holdlhg member.

As compared with the known mixing roller the
advantage is obtained that the pressure of the
two co-operating surfaces upon the mass en-
closed therebetween, s not exerted along a line
only, but practically over the entire circumfer-
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ence, 1. . during the entire revolution of the ele-
ment or elements. Moreover, the advantage Is
obtained that the mass may be heated to com-
paratively high temperatures so that e. g. syn-
thetic resin may be transferred to fluid state,
thereby greatly facilitating the Impregnation of
the filling substances. Each particle of the mass
within the annular space of the apparatus ac-
cording to the invention, is subjected to a long
lasting high pressure, accompanied with large
relative movement of the individual particles and
that, as long as the mass remains within the mix-
ing space. This duratlon may be exactly con-
trolled and remains unaltered during the opera-
tion of the device so that the risk of unevenness
of the mixture does not exist.

As stated above, in the case of hardenable resins
a process of condensation takes place during the
heating, at which volatile substances, such as e. g.
water and ammonia are liberated. These sub-
stances remain within the mass as long as same
is under the pressure within the annular space.
They escape at the same time that the mass, while
expanding, leaves the annular space. This sud-
den evaporation is frequenily of advantage, in
that it effects a comparatively rapld cooling of
the hot mass.

Moreover the advantage is obtained that not
only a continuous but also an automatic opera-
tion is rendered possible. The initial mixture
may be fed continuously, whilst the Ainished mix-
ture may be collected on a conveyor device where-
by it is conveyed e. g. to a grinding apparatus so
that contrary to the hitherto known processes,
the process according to the invention does not
require any supervision.

The invention will be hereinafter described
with reference to the accompanying drawing.

Fig. 1 shows a sectional view of the device for
carrying into effect the process according to the
invention.

Flg. 2 shows on an enlarged scale an essential
portion of the device shown in Fig. 1.

The annular space is formed by the heated ro-
tating roller 2 and the heated shell 5 surrounding
same. Both the roller and the shell are provided
with ribs 3. The heating of the shell is effected
by means of an electric heating device 4.

To this annular space between the roller 2 and
the shell § resin and fillling substance In preheated
compressed condition are fed laterally (from the
right) by a pressure-wormscrew |, which conveys
the rough mixture supplied by the funnel 6, to
the mixing device, at the same time compressing
such mass on account of the formation of the
threads of the feed screw. As the wall of the
space containing such feed screw is heated, the
material will be heated too. At the inlet end the
screw Is cooled. The feed screw is connected to
the roller 2 and rotates therewith, whereas the
shell § surrounding such roller Is integrally
formed with the wall enclosing the screw. The
mixed or impregnated material which leaves the
annular pressure space In lateral direction (to
the left), and in which the resin Is not yet in
hardened condition, is collected on a conveyor
band 7 and conveyed thereby to a grinding device
8. The rotation of the roller 2 may also be ren-
dered Independent of the rotation of the feed
screw, e. g. by introducing within the roller 2 a
movable axis passing through the feed screw so
as to impart to the roller 2 & movement inde-
pendent of that of the screw.

RICHARD HESBEN.



