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(54) MACHINE FOR SPRAYING PAINTS OR POWDERS ONTO SURFACES OF ITEMS

(57) A machine (1) for spraying paints or powders
(P) onto surfaces (S) of articles of manufacture (M) made
of concrete or stone materials, comprisingfirst longitudi-
nal guide means (2) adapted to be anchored to the
ground and defining a lower support area (3) for an article
(M) to be sprayed, a supporting structure (6) slidably
mounted to the first longitudinal guide means (2), second
transverse guide means (7) associated with the support-
ing structure (6), a first spray head (22) slidably mounted
to the second guide means (7) and one or more reservoirs
(23) for the products (P) to be sprayed operably connect-
ed to the first spray head (22). The second guide means
(7) are comprised of transverse guides (15, 16, 17, 18)

defining two longitudinal gaps (17, 20). The first head
(22) is secured to a first substantially vertical post (24)
fixed to a first carriage (25) that is designed to slide in
the first gap (17), and third guide means (26) are asso-
ciated with the first carriage (25) for guiding the first post
(24) in a substantially vertical direction (V4), for spraying
to occurin three mutually perpendicular directions. A sec-
ond spray head is secured to a substantially vertical post
(30) fixed to a second carriage (31) that slides in the
second gap (20), and fourth guide means (32) are asso-
ciated with the second carriage (31) for guiding the sec-
ond post (30) in a substantially vertical direction (V).

FIG. 1
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Description

Field of the invention

[0001] The presentinvention generally addresses sur-
face treatments of articles of manufacture, and particu-
larly relates to a machine for spraying paints or powders
onto the surfaces of such articles.

Background art

[0002] In the treatment of articles made of concrete or
other natural or artificial stone materials, protective prod-
ucts have long been known to be sprayed onto the outer
surfaces of such articles.

[0003] The products to be sprayed may include paints
designed to impart a particular aesthetic effect or protec-
tive products such as anticorrosion and antioxidant
agents in liquid or powder form, or mixtures thereof.
[0004] Sprayingis carried out by an operator in a cabin
in which the article is placed, using conventional manual
equipment, such as compressed-air spray guns.

[0005] A first drawback of this process is that it is not
automated, and requires very long processing times in a
particularly harmful work environment.

[0006] Furthermore, these articles are often very large,
and their movement inside the cabin before, during and
after spraying is particularly complex, if not impossible.
[0007] In an attempt to at least partially obviate such
drawbacks, machines have been developed for automat-
ed spraying of paints of powders onto the surface of ar-
ticles of slabs made of concrete or stone materials.
[0008] Chinese patent CN201907357 discloses a ma-
chine for spraying concrete slabs comprising a tilting
plate for supporting the slabs and a crossbeam moving
above the plane along appropriate longitudinal guides.
A carriage is mounted to the beam and is adapted to
support a spray head having a respective nozzle for de-
livering a jet of paint onto the slab being processed.
[0009] A first drawback of this prior art arrangement is
that the structure comprises a mechanism for pivoting
the slab supporting plate that is rather complex, to pre-
vent or limit the movement of the spray head resulting
from the combination of the movements of the beam and
the carriage.

[0010] A further drawback is that the spray head and
the nozzle are mounted to the carriage with a very small
degree of freedom.

[0011] These drawbacks are amongst the factors that
hinder or prevent uniform spraying of concrete articles
or slabs having non-straight profiles and comprising cur-
vilinear, concave or recessed portions.

[0012] Another drawback is that the support plate can-
not hold very large articles and/or slabs, and loading and
unloading thereof are very complex, due to the presence
of the longitudinal guides.

[0013] A further drawback is that the support plate can
only hold one slab at a time for spraying, whereby the
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machine can only partially reduce the overall processing
times.

[0014] Finally, no means are provided in this prior art
machine for sucking up paints and powders dispersed in
the environment, or for drying the paints or liquid products
once the latter are applied to the surfaces of the articles.
EP2631041 discloses a machine for spraying paints or
powders onto articles, which comprises a supporting
frame with transverse guide means and a spray head
slidably supported on the guide means. The head is
mounted to a slidably supported post on a carriage, in a
respective vertical direction.

[0015] A first drawback of this arrangement is that this
machine requires very long processing times for uniform
spraying of paints all over the surface of the article.
[0016] A further drawback is that the machine does not
allow spraying of more than one article at a time and has
a low efficiency.

Disclosure of the invention

[0017] The object of the present invention is to solve
the above mentioned technical problem and obviate the
above discussed drawbacks, by providing a machine for
spraying paints and powders onto surfaces of articles,
that is highly efficient and relatively cost-effective.
[0018] A particular object of the present invention is to
provide a machine of the aforementioned type that can
uniformly spray paints or powders over the entire surface
of the article, even when the latter has a large size, such
as in the case of highway or viaduct beams.

[0019] A particular object of the present invention is to
provide a machine of the aforementioned type that can
uniformly spray paints or powders over the entire surface
of the article, even when the latter has a large size, such
as in the case of highway or viaduct beams.

[0020] Yetanother object of the presentinvention is to
provide a machine of the aforementioned type, that al-
lows spraying of more than one article at a time.

[0021] A further object of the present invention is to
provide a machine for spraying paints or powders onto
the surfaces of articles that can reduce the overall
processing times.

[0022] Anotherobjectof the presentinvention is to pro-
vide a machine that can suck up the paints dispersed in
the environment and dry them once they have been
sprayed onto the articles.

[0023] These and other objects, as better explained
below, are fulfilled by a machine for spraying paints or
powders onto the surfaces of articles as defined on claim
1, comprising a supporting structure which is designed
to move along first longitudinal guide means and is adapt-
ed to slidably support a first spray head along second
transverse guide means.

[0024] The first head is secured to a first post that is
fixed to a first carriage, designed to move along the beam
and to be vertically translated relative to the carriage for
spraying to occur in three mutually perpendicular direc-
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tions.

[0025] Preferably, the machine comprises a pair of
spray heads mounted to respective posts, and designed
to move along the beam and to allow multiple articles to
be sprayed at the same time.

[0026] Furthermore,the machine comprises means for
sucking up and drying the paints and the protective prod-
ucts, which are associated with the supporting structure.
[0027] With this arrangement, the machine is able to
uniformly spray the paints or powders over the entire sur-
face of the article, even when the latter has a large size,
over complex surfaces comprising curves, undercuts,
concavities or recesses, and over more than one article
at a time.

[0028] Advantageous embodiments of the invention
are obtained in accordance with the dependent claims.

Brief description of the drawings

[0029] Further features and advantages of the inven-
tion will be more apparent from the detailed description
of a preferred, non-exclusive embodiment of a machine
for spraying paints or powders onto surfaces of articles
according to the invention, which is described as a non-
limiting example with the help of the annexed drawings,
in which:

FIG. 1is a perspective view of amachine for spraying
paints or powders according to the invention in a first
application state;

FIG. 2is a perspective view of the machine for spray-
ing paints or powders of Fig. 1in a second application
state;

FIG. 3 is a broken-away front view of the machine
of Fig. 1;

FIG. 4 is a bottom view of a detail of the machine of
Fig. 1;

FIG. 5 is a side view of the machine of Fig. 1;

FIG. 6 is a broken-away lateral view of the machine
of Fig. 1, with a respective enlarged portion;

FIGS. 7 and 8 are front views of the machine accord-
ing to two alternative embodiments.

Detailed description of a preferred exemplary embodi-
ment

[0030] Referring to the accompanying figures, there is
shown a machine, generally designated by numeral 1,
which is designed to spray paints or powders P under
pressure to create a particular aesthetic effect on the
outer surface S of the articles M, or to change their sur-
face properties, e.g. to impart a friction coefficient, adhe-
sive properties, or weather resistance, using protective
agents, anticorrosion agents, or the like.

[0031] The articles M may be made of a stone material,
stone, concrete, iron, steel, aluminum, wood, plastic and
other similar materials without departure from the scope
of the invention, whereas the powders P may comprise
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sands, filings, resins, plastics, release agents, glues and
other similar chemicals particularly suitable for spraying.
[0032] Furthermore, the articles M may have different
shapes and comprise slabs, beams, columns, blocks or
the like, possibly of very large size and with any type of
geometry, e.g. with recesses, undercuts or a C shape.
[0033] In the embodiment as shown in the accompa-
nying figures, the machine 1 comprises first longitudinal
guide means 2 adapted to be anchored to the ground
and defining a lower support area 3 for an article M to be
sprayed.

[0034] The first longitudinal guide means 2 may com-
prise a pair of rails 4, 5 that are fixed to the ground in
substantially parallel and spaced positions with a trans-
verse center-to-center spacing p, as shown in FIG. 1.
[0035] The machine 1 comprises a supporting struc-
ture 6 that is slidably mounted to the rails 4, 5 and second
transverse guide means 7 associated with the supporting
structure 6.

[0036] Namely, the supporting structure 6 may have a
pair of substantially vertical uprights 8, 9, each having a
pair of wheels 10, 11 at its base, which are slidably sup-
ported by the rails 4, 5 for rectilinear translation of the
supporting structure 6 in the support area 3 for the article
M, above the latter.

[0037] The sliding movement of the wheels 10, 11 in
the rails 4, 5 may be controlled by gearmotor units 12 of
known type, associated with each of the uprights 8, 9.
[0038] Furthermore, each pillar 8, 9 defines a respec-
tive housing compartment 13, 14 whose purpose will be
more apparent hereinafter.

[0039] Inthe embodiment as shown in the figures, the
second transverse guide means 7 comprise a first pair
of transverse guides 15, 16 whose length corresponds
to the transverse pitch p between the longitudinal rails 4,
5 and whose ends are secured to the uprights 8, 9 to
stiffen the supporting structure 6.

[0040] The transverse guides 15, 16 are in mutually
facing and longitudinally offset positions, thereby defin-
ing a first sliding gap 17.

[0041] Inthe preferred embodiment of the invention as
shown in the figures, the second transverse guide means
7 comprise a further pair of transverse guides 18, 19 sim-
ilar to the above mentioned ones, and also having ends
secured to the vertical uprights 8, 9.

[0042] The second transverse guides 18, 19 are
mounted in mutually facing and longitudinally offset po-
sitions, thereby defining a second sliding gap 20.
[0043] In an alternative embodiment of the invention,
not shown, further pairs of transverse guides may be pro-
vided in addition to those as described above, having
respective ends secured to the vertical uprights 8, 9 and
defining respective sliding gaps.

[0044] AswellshowninFIG.6,the supporting structure
6 may define a substantially vertical plane of symmetry
n and the first 15, 16 and the second pairs of transverse
guides 18, 19 will be located on opposite sides of the
plane of symmetry =.
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[0045] Advantageously, cases 21 may be provided at
the sides of and over the transverse guides 15, 16; 18,
19 to protect them and prevent impurities from entering
the support area 3.

[0046] The machine 1 further comprises a first spray
head 22 which is slidably mounted to the above dis-
cussed guide means 7 and is operably connected to one
or more reservoirs 23 for the product P to be sprayed via
flexible hoses and at least one pump, of the known type
and not shown in the figures.

[0047] Conveniently, each reservoir 23 may be accom-
modated in one of the compartments 13, 14 delimited by
a respective vertical upright 9, to follow the longitudinal
movement of the supporting structure 6 and avoid ex-
cessive stretching of the hoses.

[0048] According to a peculiar aspect of the invention,
the first spray head 22 is secured to a substantially ver-
tical post 24 fixed to a first carriage 25 that is designed
to move along the second transverse guide means 7.
[0049] Furthermore, third guide means 26, e.g. pris-
matic guides, are associated with the first carriage 25 for
guiding the first post 24 in a substantially vertical direction
V,, for spraying to occur in three mutually perpendicular
directions.

[0050] Thus, the combined movement of the support-
ing structure 6, the first carriage 25 and the first post 24
afford controlled movement of the spray head 22 within
the entire lower support area 3 to quickly and simply
reach any point of the article M and promote uniform
spraying thereof.

[0051] Advantageously, respective motor means 27
may be provided, which are adapted to cause the first
carriage 25 to move along the second transverse guide
means 7 and additional motor means 28 may be also
operably associated with the carriage 25 and the post 24
to cause the vertical movement thereof along the third
guide means 26.

[0052] The first carriage 25 may be slidably mounted
to the first pair of opposed transverse guides 15, 16 to
be translated in the first gap 17 defined therebetween by
the second motor means.

[0053] In a preferred embodiment of the invention, as
shown in the figures, the machine 1 comprises a second
spray head 29, similar to the first, which is mounted to a
second substantially vertical post 30 fixed to a second
carriage 31, identical to the first carriage 25.

[0054] Like the first post 24, the second post 30 may
be translated in a respective vertical direction V, relative
to the second post 31 along fourth guide means 32 which
are rigidly joined to the second carriage 31 and by the
respective motor means 28.

[0055] Like the first carriage 25, the second carriage
31 may be slidably mounted to the second pair of trans-
verse guides 18, 19 to be translated in the second gap 20.
[0056] Furthermore, the second spray head 29 is op-
erably connected to to one or more of the reservoirs 23
containing the products P to be sprayed via respective
flexible hoses, which are partially accommodated within
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the second sliding gap 20 and a respective pump, both
not shown.

[0057] In an alternative embodiment of the invention,
not shown, the machine 1 may comprise further spray
heads mounted to respective carriages and at least one
pair of carriages may be slidably introduced into each
sliding gap.

[0058] Inthe embodiment as shown in the figures, the
first 24 and second 30 posts have respective spray heads
22, 29 mounted to opposite ends, i.e. an upper end 33
and a lower end 34 thereof.

[0059] This will allow the machine 1 to simultaneously
spray both an article M that rests on the ground or on an
appropriate support structure in the lower support area
3, as shown in FIG. 1, and an additional article M’ located
in an upper support area 3’ relative to the supporting
structure 6, as shown in FIG. 2 and hanging by means
of a bridge crane or an appropriate frame, not shown.
[0060] Possibly,the spray heads 22, 29 may be mount-
ed to the same end, e.g the lower end 34 of the posts
24, 30 to cooperate within a single support area 3, e.g
the lower support areas relative to the supporting struc-
ture 6, as shown in FIG. 7.

[0061] In this embodiment, the machine comprises
three carriages 25 having respective spray heads 22
mounted at the lower ends 34 of the posts 24 for simul-
taneous spraying of all the faces of a channel beam lo-
cated in the support area 3.

[0062] Furthermore, in an alternative embodiment of
the invention, not shown, each post 24, 30 may comprise
at least one pair of spray heads located at both ends 33,
34 or an additional head in an intermediate position.
[0063] Each of the spray heads 22, 29 may comprise
at least one support 35 which is rotatably mounted to one
of the ends 33, 34 of a respective post 24, 30 to rotate
about a substantially vertical axis T4, T».

[0064] Also, each spray head 22, 29 may have a re-
spective nozzle 36 rotatably mounted to arespective sup-
port 35 to rotate about an axis substantially perpendicular
R4, R, to the vertical axis T4, Ty, such that each nozzle
36 may be oriented in the three directions of space.
[0065] The movement of each support 35 and each
nozzle 36 relative to the corresponding support 35 may
be caused by respective independent motor means 37.
[0066] Besides paints and powders P, the nozzles may
be fed with highpressure air, water or pickling chemicals,
for the machine 1 to be able to clean the surfaces to be
treated.

[0067] Furthermore, in the embodiment in which both
heads 22, 29 are mounted at the lower end 34 of the
posts 24, 30, as shown in FIG. 7, their movement will
allow the nozzles 36 to be constantly positioned above
the article M and deliver the paints or powders P by drip-
ping from top to bottom.

[0068] In an alternative embodiment of the invention,
as shown in FIG. 8, the machine may comprise a plurality
of nozzles 36 mounted to a single support 35 of a head
22 at a respective end 34 of a post 24 for simultaneously
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spraying all the inner surfaces S of a channel plate lo-
cated in the support area 3.

[0069] Inone embodiment of the invention, not shown,
multiple spray heads 22, 29 may be provided instead of
one, at each end 33, 34 of a respective post 24, 30.
[0070] As shown in the figures, vacuum-operated
means 38 may be provided, having a suction port 39
located within the supportarea 3 for sucking up dispersed
particles of the products P to be sprayed.

[0071] Furthermore, as shown in FIG. 3, radiation
means 40, preferably IR lamps, may be fixed to the sup-
porting structure 6 and be oriented toward the lower 3 or
upper 3’ support area to dry the products P deposited on
the surfaces S of the articles M being processed.
[0072] The machine 1 comprises processor control
means 41 connected to the motor means 12, 27, 28, 37
to ensure controlled movement of the supporting struc-
ture 6, the carriages 25, 31, the posts 24, 30, the supports
35 and the nozzles 36 according to the shape and size
of the articles M to be sprayed and the respective pumps.
[0073] The machine for spraying paints or powders on-
to articles made of concrete or stone materials according
to the invention is susceptible of a number of changes
and variants, within the inventive concept disclosed in
the appended claims. All the details thereof may be re-
placed by other technically equivalent parts, and the ma-
terials may vary depending on different needs, without
departure from the scope of the invention.

[0074] Whilethe machine has been described with par-
ticular reference to the accompanying figures, the nu-
merals referred to in the disclosure and claims are only
used for the sake of a better intelligibility of the invention
and shall not be intended to limit the claimed scope in
any manner.

Claims

1. A machine (1) for spraying paints or powders (P)
onto surfaces (S) of articles of manufacture (M),
comprising:

- first longitudinal guide means (2) adapted to
be anchored to the ground and defining a lower
support area (3) for an article (M) to be sprayed;
- a supporting structure (6) which is slidably
mounted to said first longitudinal guide means
(2);

-second transverse guide means (7) associated
with said supporting structure (6) and compris-
ing a first pair of transverse guides (15, 16) in
mutually facing and longitudinally offset relation-
ship to define a first gap (17);

- at least one first spray head (22) which is slid-
ably mounted to said second guide means (7);
- one or more reservoirs (23) for products (P) to
be sprayed which are operably connected to
said first spray head (22);
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wherein said at least one first head (22) is secured
to afirst substantially vertical post (24) fixed to a first
carriage (25) thatis movable to move along said sec-
ond transverse guide means (7), said first carriage
(25) being slidably mounted to said first pair of trans-
verse guides (15, 16) to slide in said first gap (17),
third guide means (26) being associated with said
first carriage (25) to guide said first post (24) in a first
substantially vertical direction (V4), in such amanner
to allow spraying in three mutually perpendicular di-
rections;

characterized in that it comprises at least one sec-
ond spray head (29) mounted to a second substan-
tially vertical post (30) which is fixed to a second
carriage (31), said second transverse guide means
(7) comprising a second pair of transverse guides
(18, 19) in mutually facing and longitudinally offset
relationship to define a second gap (20), said second
carriage (31) being slidably mounted to said second
pair of guides (18, 19) to slide in said second gap
(20), said second post (30) being movable in a sec-
ond substantially vertical direction (V,) on fourth
guide means (32), rigidly joined to said second car-
riage (31).

Machine as claimedinclaim 1, characterized in that
said supporting structure (6) comprises a pair of sub-
stantially vertical uprights (8, 9), said first pair (15,
16) and said second pair (18, 19) of transverse
guides having longitudinal ends secured to the upper
ends of said uprights (8, 9).

Machine as claimedinclaim 1, characterized in that
said supporting structure (6) defines a substantially
vertical plane of symmetry (=), said first (15, 16) and
said second (18, 19) pairs of transverse guides being
located on opposite sides of said plane of symmetry

().

Machine as claimedinclaim 1, characterized in that
each of said spray heads (22, 29) comprises at least
one support (35), which is rotatably mounted to one
of the ends (33, 34) of a respective post (24, 30) to
rotate about a substantially vertical axis (T4, T»).

Machine as claimedin claim 4, characterized in that
each of said spray heads (22, 29) comprises at least
one nozzle (36), which is rotatably mounted to said
support (35) to rotate about a substantially horizontal
axis (R4, Ry), such thatit may be oriented in the three
dimensions of space.

Machine as claimedin claim 4, characterized in that
said first (24) and said second (30) posts have re-
spective spray heads (22, 29) mounted to opposite
ends (33, 34), an upper end and a lower end respec-
tively, for spraying the articles (M) located in said
lower support area (3), or in a support area (3’) lo-
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cated above said supporting structure (6).

Machine as claimedinclaim 1, characterized in that
said one or more reservoirs (23) for products (P) to
be sprayed are in selective fluid communication with
respective spray heads (22, 29) via appropriate flex-
ible hoses at least partially accommodated in said
first (17) and said second (20) sliding gaps.

Machine as claimedinclaim 1, characterized in that
it comprises vacuummeans (38) having a suction
port (39) placed within said support area (3) for suck-
ing up dispersed particles of said products (P) to be
sprayed, and radiation means (40) fixed to said sup-
porting structure (6) to dry the products deposited
on the surfaces (S) of the articles (M) being proc-
essed.

Machine as claimedin claim 5, characterized in that
it comprises process control means (41) connected
to provide motor means (12, 27, 28, 37) designed to
ensure controlled movement of said supporting
structure (6), said carriages (25, 31), said posts (24,
30), said supports (35) and said nozzles (36) accord-
ing to the shape and size of the articles (M) to be
sprayed.
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