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{54) Apparatusfor powdering solid
product and spraying the powdered
product

(57) Apparatus for powdering solid
product 2 and spraying the powdered
product comprises: a rotatable cutter 1;
means 3,15 for advancing the product 1
againstthe cutter to effect powdering of
the product by the cutter; achannel
through which the powdered product
passes from the cutter; and outlet
means through which powered product
fromthe channel is sprayed. The
product may inthe form of bars of
different coloured pigments which are
fed by motors 3 againstthe cutter. Liquid
and compressed air are fed atband 6to
the spray nozzle. A motor-driven needle
12 meters the liquid flow. The elements
may be under computer control.
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Fig.2.
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GB 2190859 A 1

SPECIFICATION

An apparatus for powdering solid product and
spraying the powdered product

5
The invention relates to an apparatus for powdering
solid product and spraying the powered product and
in particular relates to amachine for the mixing and
application of colours which is able to provide a

10 coloured marking on the basis of pigments
pulverised from a compressed bar of solid pigment;
the said machine may be programmed with a
computer forinstantaneous colour change and for
mixing all or part of them. Depending on the type of

15 pigments used, it may be necessary to fix the said
colour marking atthe momentwheniitis produced,
using a chemical size such aslacquer or any other
sizing composition of similar characteristics. It
should be noted that both the powder pigment

20 marking and the fixative are produced in pulverised
form, using the air as a carrier.

With the introduction of blocks, preferably
cylindrical in shape, of powder-based pigment
including some type of agglutinant, arranged around

25 acircular cutter so that its rotation produces
aspiration towards the centre, the said cutter
powders the bars and, with the suction air current
created by the cutter and the mechanical impulsion
ofthe baldes, sets up a blast of airand pigment

30 outwards fromthe centre, the cutter being housed
inside an enclosure which has a portor nozzie inthe
centre from which there is a pressurised escape
producing the blast of pigment and air.

The mechanism can contain as many sticks of

35 colouraswill fiton the periphery of the cutter;
however, the three primary colours with white and
black may be sufficient for the function for which it
has been created. The said bars of colourare
pulverised as the rotary cutter advances and the

40 powderreleasedis carried inwards; the said bars are
moved by motors which may be of the stepping type,
through speed reduction gears, and the speed of
these motors controlled by a computer with an
intervening interface, so thatthe computer program

45 controlsthe dosification of the pigment and, at each
speed for each motor, a quantity of primary colour
emerges plus the white and black so that the
resulting colour at any time is the mixture of all of
these.

650 If,in addition, the nozzle through which the mixed
colours emerge is moved through three dimensions
with a suitable mechanical structure, and its
movementis controlled by three stepping motors,
using the computer program we will be able to

55 create a colourand movementwhich has been
programmed, in other words, to create animage
which is thus recorded in some type of computer
memory, e.g. a cassette tape, and can be reproduced
without limit, when the jet meets a fixed material

60 supportof anytype.

This means that an autonomous colour marking
can be obtained, or, at the same time, it can be fixed
with a chemical product or in any other form; the
colour and fixative can be joined in many ways,

65 broadly divided into two categories - internally and

70

75

80

85

90

95

100

105

110

115

120

125

130

externally.

Inthe former, the airemerges from afine nozzle
which creates suction or negative pressure,
internally aspirating the fixature liquid or agglutinant
liquid, and externally aspirating the colourin
pigment form from the cutter. In addition, there isan
internal liquid mixing needle. In the other category,
the liquid and the powder are broughttogetherin
two separate parts of a blast of air created by the
suction, mixing and pulverising the two
components, pigment and fixative; the input of
fixative can be controlled by means of a needle with a
back-and-forth movement which means thatthe
amountof liquid can be controlled as required.

Independently, itis possible to use only the
powder and fix it using other procedures, e.g. by
using pigments which are sufficiently fatty so as to
fix the powder themselves, or by previously wetting
the paper along the route on which the pigmentisto
be subsequently projected, with suction from behind
the paper so that the said paper acts as afilter,
projecting onto warm wax or providing an electrical
discharge at the jet outlet, of positive type; the
medium to be painted is earthed, so thateach
positively charged particle of the pigment will seek
its negative medium or cathode. Likewise, any other
method may be used to fix the pulverised pigment.

With this system, it is possible to measure the
colour and control the path so that all types of
algebraic operations can be carried out with
precision, with representation ofthe resultsin
colour, i.e. with a colour assigned to each number,
and with colour representation of functions;
according to the type of fixative, the colour will be
left with a different vibration.

The colour dosification and application system
using the machine to which we are referring has
multiple applications at the industrial level, offering
particularinterestin the ceramicindustries forthe
decoration of slabs and tiles, in the pharmaceutical
and chemical industries, for the reproduction of
works of art, for a variety of artistic representations
and for other applications not specified here.

The invention will now be described, by way of
example only, with reference to the accompanying
drawings Figures 1-6in which:-

Figure 1is a diagrammatic projection of the colour
dosification-application machine operated by
computer, programmed to run a group of stepping
motors with gearbox for moving the pigmentbars
forward; there is a needle positioner and flow
control motor and a cutter forthe release of the
pigments from the bars for their application.

Figure 2 is an external frontal view of the cuiter
along the channels for the movement of the pigment
powderto the central opening for applicationona
surface, in programmed form.

Figure 3is arear view of the cutter showing, inthe
first place, a gear-wheel or pulley transmission with
the protruding peripheral blades forimpinging on
the colour pigment bars.

Figure 4is a side view of the cutter and protruding
axial pinion which turnsit, showing the cutting
blades emerging slightly and inclined along the
internal plane; when they turn in combination with
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the rotation and movement forward ofthe bars of
pigment, an inclined cut takes place to release
powder or part of the pigment.

Figure 5is a scaled-up detail of the end of one of
the pigment bars, showing the slightly conical form
with which the cut takes place, preventing the
material from hardening as the result of a head-on
approach.

Figure 6is also a scaled-up view, in perspective, of
the end of one ofthe pigment bars, showing the cut
cross-section being done by the cutter; the part
released is converted into colour powder and
directed by the cutter itself to a pressurised air outlet
ductfed from a compressor, for application with a
fixative medium.

To assistin the location of the differentelements
making up this machine for the dosification and
application of colours, numbered annotations have
beenincorporated in to the figures on the attached
page of drawings, related to the description given by
way of continuation of their characteristics and
function. The rotary cutter (1) acts directly on the
bars of pigment (2) which may be of any colour,
including black and white, and all of which are
located facing the internal plane of the cutter (1) inan
equidistant and peripheral arrangement. They are all
operated by the respective stepping motors (3)
which are fitted with gear boxes, so astoimpinge
upon the centre of the cutter {1) with the needle (12)
which is a fluid dosification elementacting
according to the positioner motor (4) to control the
flow of liquid inwards at 5. The air from the
compressor enters at point (6) while the cutter (1) is
turned by a pulley (7) which is axially fixed to the
cutter (1) and driven by a belt, and movable with a
turbine using air from the compressor or, in addition,
with a gearwheel (7'), with the pertinent
transmission.

Allthe mechanical components making up the
colour dosification-application machine which is the
subject ofthisinvention are controlled by a
computer (9) connected to an interface (8), which
may incorporate other elementssuchasaTV
monitor (10), a cassette recorder (11), an artifical
display control (13) oraremotetelephone
connection or other modern (14) which supply data
to the computer (9). Forits part, the said computer
governsthe operation of the motors and elements of
the machine as awhole in an orderly mannerso asto
obtain the function required.

The pigment bars (2) are turned and advanced by
means oftransmission (15), pressing on the cutting
edge (16) of the cutter (1) ata slightincline so that the
consumption or removal of the material from the
bars (2) is carried outin layer form {17) of aslightly
triangular type from the centre of the bar (2) towards
the periphery (Figure 6); the ends of the bars (2}
become conical in shape (18) with alarge angle at the
tip (Figure 5), thus preventing the cutting edges (16}
ofthe cutter (1) from meeting the bars head-on, so
thatthe material does not harden orcompact.

The external plane ofthe cutter (1) has a number of
helical ducts (19) which run to the central opening or
nozzle (20); the material removed from the pigment
bars (2) and converted into powder, flows through
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the peripheral channels (21) to the ducts {19) and the
central nozzle (20) by means of the pressurised air
and liquid. They are projected in order to complete
the pigmentation function and the colours are
applied in dosed form.

Having broadly described each and every one of
the parts making up the colour dosification and
application machine whichis the subject of this
invention, itremains only to point outthatthe
different parts may be produced in a variety of
materials, sizes and shapes and, likewise, that
variations of a constructional type may be
introduced to the design on the basis of practical
experience, provided that these factors do not alter
the essential points of the apparatus which isthe
subject of this Registration of Letters Patent.

Theterm “powder” used herein embraces
particulate material and “powdering” is construced
accordingly.

CLAIMS

1. Apparatus for powdering solid productand
spraying the powdered product, the apparatus
comprising: a movable cuiter; drive means for
moving the cutter; means for advancing the product
against the cutter to effect powdering of the product
by the cutter; a channel through which the powdered
product passes from the cutter; and outlet means
through which powdered product from the channel
is sprayed.

2. Apparatus according to claim 1in whichthe
cutter has a plurality of cutting blades.

3. Apparatus according to claim 2 in which the
channelis formed by opposed surfaces of adjacent
cutting blades.

4. Apparatus according to claim 2 or 3in which
the cutting blades are transverse to the rotational
axis of the cutter.

5. Apparatus accordingto claim 2,3 or4inwhich
the product is elongate and the cutting blades are, in
use, transverse to the product.

6. Apparatus according to any preceding claimin
which the outlet means is in communication with
means for supplying air and/or other fluid under
pressure.

7. Apparatus according to claim 6 in which the
powder is mixed, in use, with the air and/or the other
fluid before spraying.

8. Apparatus according to any preceding claimin
which the size of the outlet means is controllable.

9. Apparatus according to any preceding claimin
which the outlet means comprises a nozzle.

10. Apparatus according to claim 8 or 9in which
the position of the outlet means can be controlled to
direct spraying of the product.

11. Apparatus according to any preceding claim
in which atleast one of said drive means, means for
advancing the product, outlet means and means for
supplying the air or other fluid, is controlled by a
computer.

12. Apparatusaccording toclaim 11in which alil
of said means are controlled by the computer.

13. Apparatusaccordingtoclaim11or12in
which the computeris connected to atleast one of a
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modem.

14. Apparatus according to any preceding claim
in which the solid product which is to be powdered,
inuse, isapigment.

15. Apparatus according to any preceding claim
in which the other fluid is afixative.

16. Colourdosification and application machine
wherein, essentially, there is a rotary disc which has,
in the centre of its internal plance, a pulley, geared
wheel or some other drive element; the internal
plane has, atits periphery, a cutter made up of
numerous blades which emerge slightlyinan
obligue position to impinge on the end of some
colour pigment bars so asto release portions or
particles converted into, powder and which run
along peripheral channels of the cutter itself to the
face or frontal plane made up of ducts orgrooves
which runin helical formto the central hole or
nozzle; herethey are mixed with the pressurised air
and fluid emerging through the nozzle forthe
application of the colours onto a suitable medium.

17. Acolourdosification and application
machine as perthe previous claim. Wherein,
essentially, the coordinated movements ofthe cutter
and the rotation and forward movement of the
pigment bars are produced through acomputer
connected to an interface, and incorporatinga TV
monitor and different command elements or
programmers such as a cassette recorder, an
artificial display command, a remote telephone
connection, etc. etc. which are controlled by means
ofthe interface, the stepping motors with gearbox
for the rotation and advance of the pigment barsand
the motorforthe positioning of the needle applied to
the central cutter opening or nozzie for the regulation
ofthe pressure and flow ofthe air and liquid which
mixes with the pigment.

18. Apparatus for powdering solid product and
spraying the powdered product substantially as
herein described with reference to the
accompanying drawings.
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