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(57)  The device for continuous non-impact pulveri-
sation of solids includes: A) a cylindrical container (12)
with central input and peripheral output; B) a rotor (68),
mounted to turn within the container, made up of a hol-
low hub (60), two parallel disks (62,64) assembled co-
axialy on the hub, and of several flat blades (66) per-
pendicular to said parallel disks positioned radially be-
tween the same from said hub as far as the adjacent
point of their external circumference; a front opening

Device for continuous non-impact pulverisation of accelerated rotated solids

(70) in the cavity (12), insulated by a seal from the in-
ternal section of the container; several openings (74)
linking the central cavity (72) and the area between the
blades (66); C) means for driving the rotor. The charger
duct (44) of the material to be accelerated is inserted
axially as far as the central median point of the rotating
cavity (72). The operating and parametric conditions
needed for non impact pulverisation, even operating un-
dervacuum, with minimum energy and high producibility
are also worthy of note.
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Description

FIELD OF INVENTION

The present invention belongs to the pulverisation
of various solid materials sector and in particular to a
device for non-impact pulverisation of solids accelerat-
ed by radial rotation.

TECHNICAL STATUS

A machine with a blade rotor able to pulverise ma-
terial in general such as carbon fossil, lead, cereals,
stones, cement, black sand etc. also working in a vac-
uum has already been achieved. This machine is the
subject of Patent US-A-5392997; in a certain document
it is stated that "many alterations and changes are pos-
sible without departing from the aim and spirit of the in-
vention", but there is no indication as to the construction
parameters and conditions which have to remain unal-
tered in order to maintain the affirmed pulverisation con-
tinuous and without impact. In practice, the machine as
indicated in the USA patent has shown to have some
faults in terms of production continuity and performance.
It has in fact been established that it is not able to main-
tain for a length of time sufficient delivery of feed mate-
rial to be used at an industrial level.

After a few minutes of operating, a part of the pul-
verised material deposits in the container and the ma-
chine has to be stopped. Even later attempts to improve
the running of the machine did not give better and more
reliable results.

The present invention operates basic changes and
indicates the necessary conditions and operating pa-
rameters in order to avoid the drawbacks in the known
machine.

This aim is achieved with a machine for pulverisa-
tion of solids without impact.

BRIEF DESCRIPTION OF DRAWINGS

Fig.1 is a front view of the invention with the front
removed to reveal the rotor;

Fig.2 is the right side of the invention;

Fig.3 is the rotor in detalil,

Fig.4 is an elevation of the central cavity of the rotor.

DESCRIPTION OF INVENTION

With reference to Figs. 1-2, the contrivance 10 for
non-impact pulverisation of accelerated solids has a cy-
lindrical container 12 made up of a flat front piece 14
and one at the rear 16 linked by a cylindrical section 18
with a circular flange 20; the internal chamber of con-
tainer 12 thus forms a cylindrical space free from ob-
structions on its internal surfaces, the two ends 14-16
are assembled on a base 22 by means of a flange 24.
An electric motor 26 is assembled on the base 22 above
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a narrow vertical frame 28, the motor 26 provides the
driving power to turn the shaft 30 which turns on ball
bearings 32. A feed duct 44 (held by the circular flange
47 of the front plate 14 of the container 12) exiting from
a charging hopper 40 by means of a valve 42, it is in-
serted axially almost as far as to coincide with the ver-
tical median axis of the internal cavity 72 of the rotor hub
60. The flange 47 supporting the feed duct is hermeti-
cally sealed to pipe 44 and the front plate 14 preventing
environmental air entering the hollow 72 from the out-
side of the feed duct. The external duct 50 is connected
to the inside of the container 12 by means of a rectan-
gular opening 52 in the cylinder 18; the duct 50, with a
circular cross-section (or rectangular), has a larger
cross-section than the exit hole 52 and is able to feed
directly any equipment using high speed continual flow
of the treated material, or can be connected to a suitable
eddy chamber (not present in the figure) which slows
down the speed to facilitate recovery of the powder. The
shaft 30 passes through an air tight chamber 56 on the
rear plate 16 which is maintained airtight by rubber seal-
ing rings; at the end of the shaft 30 and inside the cylin-
drical container 12 there is a cylindrical hollow hub 60
with parallel disks 62-64 assembled axially on the hub;
four flat blades 66 are fixed between the disks 62-64, at
an equal angular distance one from the other; each flat
blade 66 forms a plane which extends perpendicularly
to the face of the parallel disks 62-64 as far as the same
point on the external circumference of the disks 62-64.
The disks 62-64 have a smaller diameter than the cyl-
inder 18. The hub 60 with disks 62-64 and blades 66
form a single body with the rotor 66 which turns freely
on shaft 30 inside container 12. Hub 60 has a circular
opening 70, at the front of the front flange 71, in connec-
tion with the internal cavity of chamber 72; the internal
chamber of the centre rotor 72, is in connection with the
external section of hub 60 through each space between
the blades 66 by means of four rectangular openings
74. Thefrontflange 71 of the hub 60 ends in arring shape
which has a rubber ring seal around its circumference
75; the seal 75 is fixed on the central hole of the front
plate 14 of container 12. Therefore the internal hollow
72 of the centre rotor 60 is connected to the internal hol-
low of the container only through opening 74 between
the blades and is connected to the external environment
only through valve 42 positioned below the charging
hopper at the beginning of the feed duct 44. When valve
42 is closed and the motor 26 is switched on to turn the
rotor at a peripheral speed of the blades of at least 90
m/s, the air inside the machine is expelled through the
peripheral outlet 52, but a vacuum is also created within
duct 44 because the air, previously contained inside it
has "dropped" towards the vacuum created in the cen-
tral cavity 72 of the rotor 68. If at this point, valve 42 is
opened and the hopper is empty, the atmospheric pres-
sure feeds air into the centre rotor 72 through the duct
44 at a slower speed than that of the exit from the pe-
ripheral outlet 52. The inside of the container 12 remains



3 EP 0 827 780 A1 4

in a vacuum and "all" the air which continues to enter
the machine is regularly expelled at a high speed but
without pressure and therefore "rarefied". If, at this
stage, the material to be pulverised under the form of
pre-ground solids, or as natural pellets, or as an amor-
phous form such as mud continues to be fed into the
hopper, everything which, on occupying the place pre-
viously occupied by the air, reaches the inside of cham-
ber 72 in rotor 60, exits through openings 74 between
the blades 66, where (if the peripheral speed of the rotor
of at least 90 m/s is sufficient in relation to the cohesion
energy of the accelerated material)it is immediately pul-
verised even before it exits from the rotor and turns in-
side the cylindrical band 18 of the container 12 at a faster
rotation speed than the peripheral speed of the blades
66 and, without slowing down the powder it is "all" ex-
pelled as soon as it comes in line with the peripheral
output opening 52. Differently from the other previously
existing machines with blade rotors, this invention does
not require air in order to operate. With valve 42 closed
the hopper needs to be filled with the material to be pul-
verised and then hermetically sealed with a cover thus
insulating it from atmospheric pressure; the rotor has to
reach the peripheral speed which has already been
found to be the optimum for the type of material being
used and then valve 42 has to be opened: the material
and the air contained in the hopper drop into the duct
under vacuum and enter the machine at the speed set
by the difference in level of the hopper and the machine.
The material is instantly pulverised before exiting from
the rotor and then expelled as powder from the container
at a much higher speed than the peripheral speed of the
blades. By substituting the hopper with a suitable silos
capable of supporting a vacuum, it is possible to achieve
continuous production under vacuum even if limited and
subjected to the capacity of the container in use. Fol-
lowing are the parametric and operating conditions
which must remain the same so that the non-impact pul-
verisation operation can take place and be maintained
at optimal production and performance conditions, inde-
pendently of the length and number of blades, the shape
of the various openings and ducts, type and positioning
of supports, seals and motor, which may be used in-
stead of those indicated in the present description.

A) The feed duct of the material to be accelerated
44 must be inserted axially as far as or very near to
the vertical median axis point of the internal cylin-
drical cavity 72 of the rotor hub 60.

B) This rotating cavity 72 must not be directly con-
nected to the external environment, but only
through an open inlet valve, and it must not be di-
rectly connected to the internal vacuum of the con-
tainer 12, but only through the openings 74 between
the blades 66.

C) Both the radial peripheral outlet 52 and each
opening 74 between the blades must have a larger
cross section than the internal cross section of the
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feed duct 44 of the material to be pulverised.

D) The internal diameter of the container 12 must
be 1.3 times less than the external diameter of the
blade rotor 68.

E) the feed duct 44 must not have sections which
are narrower in diameter to the hopper outlet 40 (
or any silos under vacuum) and valve 42 when fully
open, and must proceed gradually increasing in di-
ameter to facilitate the passage of the material into
the rotating cavity 72, particularly when under vac-
uum.

F) The peripheral speed of the rotor 69 must not be
less than about 90 m/sec: preferably between 90
and 160 m/sec.; a peripheral rotor speed of about
100 m/sec has been found during tests to be suita-
ble for the non-impact pulverisation of some of the
most heterogeneous solids which may be fed to-
gether into the machine in different proportions, siz-
es and shapes, such as for example: carbon fossils,
iron, other metals, mine dust, perlite minerals, gran-
ite, various cereals, mud, some plastic materials
and others. They are however mixtures of materials
whose components have previously been tested in
individual pulverisation tests which have shown
them to be compatible with an equal peripheral op-
erating speed. For example aluminium accelerated
at a peripheral rotor speed of 100 m/sec, exits from
the container at a faster speed than the peripheral
speed of the blades, but still unchanged from how
it was fed in; its non-impact pulverisation was
reached however using a rotor peripheral speed of
about 155 m/sec! It is necessary to avoid critical
speeds, those falling between normally valid
speeds, where for example the grains of different
cereals, such as rice and maize are split into two
instead of being pulverised.

G) The maximum sizes of the solids which can be
accelerated by the machine together with smaller
sizes depends on the width of the blades between
the parallel disks, in that given that the feeder duct
must reach as far as the centre line of the blades,
the bodies to be accelerated must be much smaller
than half the width of the blades themselves.

H) At the same blade width it is worthwhile assign-
ing the rotor with large diameters in order to reach
the same rotor peripheral speed with less angular
speeds, producibility remaining the same. For ex-
ample the rotor may have an external diameter from
between 400 to 4000 mm.

I) The internal cross section of the outlet duct 50
must be larger than the cross section of outlet 52 in
order to proceed without narrowings as far as the
collection eddy chamber of the powder produced.

The same machine can also vaporise liquids: 80 Kg
of ground ice was transformed into a continuous jet un-
der vacuum of saturated vapour at 36°C at a higher
speedthan the peripheral speed of the blades; from mud
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polluted with chemical agents containing 40% water a
dehydrated and 100% clean powder was had. Given
that radial acceleration by rotation under vacuum does
not depend on the mass of the accelerated bodies per-
formance and the negligible wear indexes on the inter-
nal parts of the machine which were held to be impos-
sible up to now have become possible with the present
invention. Up to now the physical explanation for the pul-
verisation action of the machine remains completely un-
known.

Claims

1. Accelerating device for the continuous non-impact
pulverisation of materials such as carbon fossils,
cereals, metals, rocks and similar made up of:

- a hollow cylindrical container with peripheral
axial feeder and radial output duct,

- a cylindrical rotor mounted for rotation in said
container made up of a hollow hub, two parallel
circular disks mounted coaxially on said hub
and of several flat blades perpendicular to said
parallel disks positioned radially between the
same from said hub as far as the adjacent point
of their external circumference, said hub, hav-
ing an axial elongation orientated towards its
own internal cavity and several openings which
connect the internal cavity of the hub with the
space between the blades.

- a motor to turn the rotor; and where

- the material is loaded into the internal hollow of
said hub while the rotor is driven to turn,

characterised by the fact that said rotor is driven at
aperipheral speed of not less than 90 m/sec; so that
the material is immediately pulverised without im-
pact and flows out of said duct at a speed greater
than the peripheral speed of the blades.

2. Device accordingto claim 1, where said rotor is driv-
en at a peripheral speed from between 90 to 160 m/
sec., preferably at about 100 m/sec depending on
the material to be pulverised.

3. Device according to claim 1 where the internal di-
ameter of the container is at least 1.3 times the ex-
ternal diameter of the rotor positioned and turning
in said container.

4. Device according to claim 3 where the rotor has an
external diameter of between 400 and 4000 mm de-
pending on the width of the rotor blades.

5. Device according to any of the previous claims
where the charger duct to load the material to be
pulverised enters the central cavity of the hub as far
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10.

11.

as the centre line of said cavity without connecting
to the internal section of said container.

Device according to any of the previous claims
where said charger duct is equipped with means of
preventing air entering the internal section of the
container.

Device according to any of the previous claims
where said central cavity of the rotor hub is insulat-
ed towards the internal cavity of the container by an
hermetic seal.

Device according to any of the previous claims
where the charger duct is equipped with a valve
fixed below the output opening of the hopper for
charging the material to be pulverised, said valve is
closed during starting up and setting at work of the
rotor or when the continuous feed of material is in-
terrupted and is open during functioning at full pro-
duction.

Device according to any of the previous claims
where said charger duct has a wider cross section
than the output opening of said hopper.

Device according to any of the previous claims
where each of the radial openings of the hub are
rectangular, as long as the width of the blades and
half as large at least so that they have a cross sec-
tion longer than the internal one of said charger
duct.

Device according to claim 10 where the peripheral
radial exit duct connects up to the inside of the con-
tainer through a rectangular opening wider than any
one of the radial openings of the hub between the
blades.
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