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by Gustav Eirich, Ludwig Efrich, Walburga Eir-
ich, Marla Hollerbach nee Eirich, Rosa Eirich,
Johanna Eirich, Anna Eirich, heirs at law,
Hardheim, Baden, Germany, and Joseph Eirich,

Hardheim, Baden, Germany;

vested In the

Alien Property Custodian
Application filed February 3, 1940

The invention relates to a method for convert-
ing powdery up to finely grained masses into a
strewable material consisting of practically uni-
form ball shaped grains of small diameter. Very
many substances which up to the present have
been employed in the technics In powdery up to
finely grained form possess Inconveniences re-
sulting from this special form of condition.

In the case of mixtures of different solid sub-
stances the danger exists, that the mixture dur-
ing the transport or during the handling sepa-
rates completely or partly. This is the case for
instance with Portland-cement-raw mixtures
produced in dry state, glass mixtures for melt-
fng glass, artificlal manures, pharmaceutical
preparations.

In other instances when powdery single sub-
stances are to be treated, there exists frequently
the tendency to caking and to forming lumnps,
particularly when they are stored & longer time,
and for using these substances power must again
be expended for the division of the material.

A further inconvenlenice of powdery substances
is that losses due to the substances becoming
dusty occur, this being very disturbing especially
In the case of dry mixtures of different sub-
stances, as the losses alter in a disagreeable man-
ner the composition of the mixture.

The Invention offers the possibility to obviate
all these inconvenfences,

By the method according to the invention the
powdery up to finely grained initial substances
are converted Into a physical state of a special
kind, namely into the shape of practically uni-
formly spherical grains.
ing to the Invention are free from powdery sub-
stances, so that losses by becoming dusty can
no longer occur, By the formation of the gran-
ulated materlal in which every single grain,
when a mixture is present, contains the in-
dividual constituents in the desired proportion
and in intimate mixture, separation cannot oc-
cur anymore. Also caking is lmpossible as the
uniform ball-shaped grains touch each other only
at points. 'The strewing capability and preserv-
ing in this condition is thus secured even after
long storage.

The conversion of the powdery up to finely
grained material into a practically uniform
spherical and strewable granulated material is
effected according to the invention in that the
powdery up to finely gralned initial substances
are brought on to an essentlally plane support
and treated on this support, which is moved
planet-like relative to the material, with the ald
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of tools, regulated quantities of a medium in
finely distributed form having an agglomerat-
ing effect beinz added during this treatment.
As support serves prefersbly a mixing plate or
a flat shallow mixing cup which may be rotat-
able about its centre. In the method according
to the invention the manner of the treating by
the tools circulating in long planet-like courses
is very material. Thin knives, of which several
are arranged the one parallel at the side of the
other, serve for this purpose. These knives can
clrculate, about a vertical axle arranged eccen-
trically to the plate axle, at high speed, whereas
the plate rotates in opposlte direction. If de-
sired, the plate may be stationary, and a planet
movement may be imparted to the tools, for in-
stance by conducting the knife-shaped tools cir-
culating about the vertical axle on a closed path
eccentrically to the axle of the mixing plate.
The planet movement of the knives relative to
the material to be mixed may be produced,
however, in any othcr manner. By the form,
arrangement and manner of operation of the
apparatus for the treatment, the material to be
treated {5 continually divided in changing direc-
tions into narrow strips and turned over.

As regards the effect and the individual meas-
ures essential for the method according to the
invention the following has to be sald: .

A plate, substantially plane, rotating about
a vertical axle is of advantage for holding the
material to be treated. {n order to exclude any
disturbances which might result as effect from
the gravitation. The material to be treated must
remain at rest during the treatment and carry
out only the movements which are imparted to
it by the rotating plate and by the treating tools.

The shape of the treating tools are narrow
knives is important because caskine occurs when
a substance 1s added to the powdery msass which
exerts an agglomerating effect, this mass being
then cut through and divided only by a thin
tool. It Is necessary that the tools circulate at
high speed in order to attain the desired division
even If the masses are dense or become dense
during the treatment.

It i5 of advantage to arrange several knives
parallel the ohe to the other after the manner
of a rake or of a comb in order to obtain a
strewable material of small grain diameter.

To the knives arranged rake-like g movement
has preferably to be imparted which is directed
opposite to the direction of the plate rotation.
In this manner curved courses intersecting tha
one the other in the most favorable manner and
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the most rapid effect of grain formation are thus
obtained,

The knives may be shaped slightly wedge-like
and exert then, upon the material which has just
been cut through by the cutting edge, such an
effect that this material is thrown over towards
both sides.

An oblique position of the knives Is admissible
besldes and instead of the wedge-like shape of
the same, so that the cutting edge is directed
forward, cuts the material during the circula-
tion of the knife, and one of the broad sides
exerts then a throwing-over effect.

If the knives work only with thelr cutting
edges, & uniform mixing and division without
pressing effect is exerted. For material, which
does bind with difficulty, it {s advisable to produce
a certain pressing effect of the tools by giving to
the knives an oblique position relative to the
direction of movement. A thick knlfe exerts
also a stronger pressing action than a thin knife,

The thickness of the layer of the charge to be
granulated depends on the properties of the mass.
Material possessing little sticking force is treated
in a comparatively thick layer of about 25 to 50
cm, so that the knives exert a certaln pressing
effect which is favourable for the compression
and for the grain formation. This is valid also
for meagre material, which has to be granulated
with little binding medium and little liquld.

Different other materials, for instance com-
pressible porcelain mass, in which the kaolin is
moistened with a mixture of water and oil, behave
quite differently., The granulated mass must
further possess a gralny drizzling character, in
order that the dles of the press can be easily and
uniformly filled with this material. On the other
hand, the mass must contain so much water that,
durlng the pressing proceeding, the material in
excess brought into the mould swells over
through the overfiow slots of the press ram, &s
otherwise shaped bodles of irregular size are pro-
duced. Such a mass strongly moistened in this
manner {s very sensltive against presslng, so that
the granulating process must be carried out with
moderate thickness of layer for instance of about
2 to 3 ¢m, in order to bring on the cne hand the
required quantity of water into the material and
on the other hand to still preserve the fine gran-
ulated consistency.

For the production of a medium coarse or very
coarse granulation, the material can first be con-
verted into plastle consistency by strong moisten-
ing and then, by addition of powderous material
within the pranulating machine, the degree of
moisture can be reduced. In this manner sub-
stantially denser granulated bodies are obtained
than when powderous material is gradually
moistened.

Water, sclutions of binding agents, salt solu-
tions, oil, tar and sulfite waste liquor may be
used as media exertlng an agglomerating effect.

If masses are present, which contain water
Linding substances, for instance masses which
have a content of clay, or salts scluble In water
or crystal water binding salts, the simplest and
easlest agglomerating medium is water. The use
of this substance 15 advisable for the treatment

of Portland cement- raw mixtures, for artifivial -

manure, for glass mixtures.

In other instances it may be advisable, to em-
ploy the solution of a binding agent, for instance
a solution of waterglass, of lime, dextrine and so
forth. In a third instance the use of cil or tar
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{s recommended as bindlng agent, for instance
for the granulation of lime “nitrogen”.

As salt solutions which may be employed cal-
cium chloride solution and magnesium chloride
solution may be mentioned.

Fundamentally it has further to be stated, that
by dimensioning the quantity of the medium ex-
erting an agglomerating effect and at the same
time adjusting of the circulating speed of the
treating tools it 1s possible to adjust the size of
the granulated material to be produced. If a
small grain is desired, hlgh circulation speed of
the tools and addition of small quantities of
agglomerating substances are to be employed.

If a ccarser grain is desired, the circulation
speed of the tools must be less great and/or
larger quantities of substances have to be added
which exert an agglomerating effect.

The method according to the invention may be
further explained by the following examples:

The treating apparatus consisted of a circu-
lating mixing plate, above which two knife rakes,
each having three knives, circulated about a ver-
tical axle eccentric to the axle of the mixing
plate.

5 kg of superphosphate and 5 ke of ammonium
sulfate ground as usual in commerce were
charged on to the plate. The substances were
first worked through on the plate during one
minute by means of the tools. The revolving
speed on the driving shaft amounted to 300 revo-
Iutions per minute.

Water was then added with the aid of a spray-
ing nozzle, In all about 0.9 kg of water within five
minutes. During these five minutes the treat-
ment with the circulating knife-tools was con-
tinued. The total charge assumed a fine gravelly
state.

When lengthening the time of treatment to in
all 6 minutes slightly coarser granules were
obtained.

By increasing the waier quantity to 1.1 kg and
by lengthening the treating time by further 50
seconds a medium-coarse granulated material
was obtained.

At a second experiment the circulation speed
of the driving shaft was reduced to 220 revolu-
tions per minute. 15 kgs. of dry cement raw flour
was charged upon the plate. 2.7 ltres of water
were sprayed into the matertal within five min-
utes, and the mass at the same time treated by
means of the circulating knife-tools, The water
supply was then cut off and the material treated
again for 2 minutes, wherefrom resulted a con-
siderable enlargement of the granules formed.

A control by spraying in further 200 grs. water
showed, that the capability of the materia]l to
absorb the apglomerating medium was already
exhatisted. In this instance 1 kg. of dry raw
flour was added and the treatment continuied
for further 2 minutes. Also In this Instance a
granulated masaterial was formed, which con-
sisted exclusively of uniform grains.

Reduction of the number of revolutions to

5 160—measured on the driving shaft—per min-

ute resulted in a gradual increasing of the gran-
ulation.

From the description of these eXperiments can
be seen, that the treatment period is dependent
on the time during which the granulated mass
absorbs the sprayed-in molstening liquid and
develops its adheslve foree,

Employment of longer treating perfods makes
it possible generally that the smallest possible
quantity of meoistening liquid is suMelent.
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It has finally to be added, that the method
according to the invention affords also the pos-
sibility, to combine the mixings of several pow-
derous single substances and to transform this
mixture into uniform, fine-granulated material,
As has been shown in the above first example, a
dry mixture had been produced first from the
single substances and then, with additlon of the
agglomerating medium, and in the same appa-
ratus, the dry mixture was transformed into a
uniform granulated material.

In the accompanying drawing the arrange-
ment necessary for carrying out the invention
is illustrated in several forms of construction,

Fig. 1 shows in top plan view an arrangement
for carrying out the method according to the
invention.

Fig. 2 shows a similar arrangement in side
elevatlon and part sectlon.

Fig. 3 shows in top plan view another ar-
rangement which 1s also suitable.

Fig. 4 shows on larger scale In top plan view
and partly in sectlon a speclal configuration of
a treating tool in the arrangement shown in
Flg.1or3.

Fig. 5 shows in side elevation the arrangement
and configuration of the knife serving for the
treatment.

Fg. 6 shows in top plan view an other con-
figuration of the treating tools adapted to be
used for the method according to the invention.

In the figures a designates the contalner, In
which the granulating of the material has to
take place. This contalner has an almost plane
bottom with a central opening b adapted to be
closed by a lid.

The cylindrical container for the treatment is
rotatable and rests, with this oblect in view,
on supporting rollers ¢ which are fixed on sup-
ports d. 'The driving elements of the contalner
are not shown on the drawing. The drive can
be effected In any sultable known manner, for
instance by spur wheels.

e designates the axle which is arranged ec-
centric to the centre of the plate of the con-
tainer for {reatment, and about which axle the
treating tools elrculate which are fixed on sepa-~
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rate supports. Also the drive of this eccentric
shaft or of the treating tools is not especlally
shown {n the drawings. The drive can be ef-
fected by means of spur wheel transmission, by
directly coupled engine, by belt pulleys or the
like in a manner known per se.

The tools for the treatment, which are shown
in Fig. 5 on an enlarged scale, consist of knives
h which, as indicated at &, have s sharp cutting
edge. These knives are fixed on the supports g
by means of screws i, the supports in turn belng
fixed by means of the arms f on the shaft e.

According to Flig. 4 the knives are elastic and
adjustable, The arm f is connected with a spring
casing m In which a torsion spring n is arranged
which In turm is connected with the arm . The
knife support ¢ can be moved by a hinge o about
the arm I. Care has been taken, that these knife
supports can be secured in any desired position
by means of a screw p and a screw nut »’.

Fig. 6 shows another construction of the knife
supports which is carrled out after the manner
of a wheel and composed of & ring r connected
by an arm ¢ with the eccentric shaft e. Knives
h with cutting edges k are adjustably connected
with the ring r and also with the arms ¢ and
can be secured in position by means of screws s.

The direction of rotation of the container and
of the tools for treatment 1s indicated by arrows
in the Figs. 1, 3, 4 and 6. The positlon of the
knives must in all cases be such, that the cut-
ting edges are forwardly directed in the direc-
tion of movement, that 1s cut, during their cir-
culation, through the material to be treated. A
slight inclination of these knives to the direc-
tion of movement is admissible, tn order to turn
over the cut material to be treated.
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