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Description

[0001] The present invention relates to an apparatus
for printing of cylindrical or conical surfaces.

[0002] In particular, the invention advantageously ap-
plies, although not in a limiting sense, to surface deco-
ration of containers suitable for food packaging, such as
packaging of cheeses and yoghurts, or pharmaceutical,
chemical and cosmetic products, but also to surface dec-
oration of bigger containers designed to hold paints for
display or sale, for example.

[0003] Said packages on their outer surface reproduce
information relating to the product, or decorations/imag-
es aiming at tempting the consumer to buy it.

[0004] These packages usually comprise a container
obtained from moulding of plastic material (polypropyl-
ene, for example) or made of metal or paper material and
having a cylindrical or frustoconical shape, and a lid for
closing the container.

[0005] According to a known method, decorations of
the outer surface of said containers are carried out
through offset lithography printing, or indirect printing,
according to which the ink is taken from a matrix (plate)
to a rubber roller and therefrom to the cylindrical or con-
ical side surface of the container.

[0006] To lay down more than one colour, different
passes are to be carried out, each with a different plate.
The plates must be prepared based on the image to be
transferred and therefore offset printing is suitable when
big amounts of containers (greater than 30,000 units) are
to be decorated, so as to enable the plate cost to be
widely amortised.

[0007] In fact, for each variation of the image to be
transferred and/or of the container format, the plates are
to be done all over again, then it is necessary to carry
out replacement of same on the plant, and repeat the
starting procedures, aligning each individual colour again
and checking the exactitude of the process through print-
ing of a number of test units at each individual alignment
adjustment. This process may even take different hours
depending on the printing plant and the number of col-
ours.

[0008] The offset printing of known type therefore is
not at all convenient if the lot of the containers to be dec-
orated is less than 30,000 units.

[0009] In accordance with a further method known as
IML method (IML being an acronym for "In Moulding La-
belling"), first a label is prepared (made and decorated),
then said label is inserted into the mould designed to form
each container. During moulding of the plastic material,
the label adheres to the moulded material and becomes
part of the container itself. This method is expensive and
relatively slow because it consists of several steps: pro-
duction of the label, decoration of same and insertion into
a mould for each container produced with such a mould.
[0010] Itis also known from document GB 2 180 195
an apparatus for marking the surface of an article, for
subsequent cutting, comprises a marking station, a turn-
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table for rotating the article at the marking station, ink jet
printing means at the marking station for discharging ink
onto the article in a direction transverse to the axis of
rotation of the article, and a motorised screw for moving
the printing means in a direction substantially parallel to
the axis of rotation of the article.

[0011] It is an aim of the present invention to obviate
the above mentioned drawbacks, by providing an appa-
ratus for printing of cylindrical or conical surfaces which
are flexible and can be easily adapted to the different
formats of the containers to be decorated and to the dif-
ferent images to be laid thereon.

[0012] Itis another aim of the present invention to pro-
pose an apparatus for printing of cylindrical or conical
surfaces enabling more detailed and complicated draw-
ings to be executed than those obtained with known tech-
niques.

[0013] In accordance with the present invention, the
foregoing and still further aims are achieved by an appa-
ratus for printing of cylindrical or conical surfaces accord-
ing to claim 1.

[0014] Preferably, the apparatus comprises a plurality
of printing stations for application of different inks in suc-
cession onto the cylindrical or conical surface.

[0015] Preferably, the apparatus further comprises
means for adjusting the distance between the support
and the print head, so as to enable decoration of articles
with different sizes.

[0016] Preferably, the plurality of working stations has
a station for treatment of the cylindrical or conical surface,
preferably for a "corona" treatment, disposed upstream
of said at least one printing station, in order to improve
adhesion between said surface and the ink.

[0017] Preferably, the plurality of working stations has
a station for drying the decorated cylindrical or conical
surface, which is disposed downstream of said at least
one printing station and preferably including a UV lamp.
[0018] Preferably, the apparatus further comprises
auxiliary drying devices, preferably of the UV type, dis-
posed in each printing station or between printing stations
in succession.

[0019] Preferably, the apparatus further comprises a
station for loading the articles to be decorated on the
supports, placed upstream of the working stations, and
a station for unloading the decorated articles from the
supports, placed downstream of the working stations.
[0020] Preferably, the first actuating means comprises
a table turning about a respective rotation axis and a
motor operatively in engagement with the table, to deter-
mine an intermittent rotation of said table; the supports
being mounted on said table and the print heads facing
said table and being disposed along a path substantially
in the form of an arc of a circle.

[0021] Preferably, the second actuating means com-
prises a plurality of motors, each of them being opera-
tively in engagement with a respective support in order
to determine a continuous rotation of said support about
the rotation axis thereof.
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[0022] Preferably, the distance-adjusting means com-
prises a frame carrying the heads and facing a table car-
rying the supports; said frame being translatable close
to or away from the table and lockable relative to said
table, based on the selected distance.

[0023] Preferably, the supports are mounted on the
apparatus in a releasable manner, to enable servicing or
replacement of said supports with others, based on the
format of the article to be decorated.

[0024] Preferably, the supports comprise suction
means to retain the article on each support.

[0025] Preferably, the supports comprise blowing
means to move the article away from the support.
[0026] Preferably, the apparatus further comprises at
least one device for printing control and a possible device
for automatic elimination of faulty articles.

[0027] The present invention will be now described
with reference to the accompanying drawings, illustrating
a preferred but not exclusive embodiment of an appara-
tus for printing of cylindrical or conical surfaces, in which:

- Fig. 1 is an elevation side view of an apparatus for
printing of cylindrical or conical surfaces in accord-
ance with the present invention;

- Fig. 2is a plan view of the apparatus seen in Fig. 1;

- Fig. 3 is a perspective view of a portion of the appa-
ratus shown in Figs. 1 and 2;

- Fig. 4 is afirst perspective view of an enlarged ele-
ment being part of the apparatus seen in the preced-
ing figures;

- Fig. 5 is a second perspective view of the element
shown in Fig. 4; and

- Fig. 6 is a side view of the element seen in Figs. 4
and 5.

[0028] With reference to Fig. 1, an apparatus for print-
ing of cylindrical or conical surfaces in accordance with
the present invention has been generally identified by
reference numeral 1.

[0029] In the present specification and in the claims,
by the term "printing" it is intended laying of inks for ob-
taining decorations, inscriptions, images, etc. The tech-
nology used in the present invention is an ink-jet printing,
known by itself. The devices for ink-jet printing, or digital
printing, are governed and controlled by an electronic
unit provided with a suitable software.

[0030] In the present specification and in the claims,
the term "cylindrical surfaces" generally means those
surfaces that are generated from a first curve that, re-
maining parallel to itself, moves along a second closed
plane curve.

[0031] In the present specification and in the claims,
the term "conical surfaces" generally means those sur-
faces generated from afirst curve passing through afixed
point by moving along a second closed plane curve.
[0032] Apparatus 1 is intended for printing of articles
2 having said cylindrical or conical surfaces 3. These
articles 2 preferably are cup-shaped containers for pack-
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aging foods, such as yoghurts, cheeses, etc., or other
substances such as chemical, pharmaceutical, cosmetic
products or paints. The side surface to be printed of said
containers 2 is preferably a rotation surface (a surface
obtained through rotation of a curve, known as genera-
trix, around a straight line, referred to as rotation axis)
having a straight line as the generatrix.

[0033] In addition, containers 2, and of course their
cylindrical or conical outer surfaces therewith, are made
of plastic material, preferably polyethylene, or of metal
or paper material.

[0034] Preferably, apparatus 1 is intended for printing
of the cylindrical or conical outer surface of plastic con-
tainers 2.

[0035] Apparatus 1 comprises a base 4, on which a
table 5 of circular shape is installed, which table can ro-
tate relative to base 4 around a vertical axis "Y-Y" orthog-
onal to table 5 and passing through the centre of same.
To this aim, table 5 is installed on guides 6 mounted on
base 4 and is operatively engaged with an electric motor
7 adapted to determine rotation thereof.

[0036] Mounted on table 5, along a circular path con-
centric with axis "Y-Y" are supports 8, each of which is
able to receive and retain a respective container.
[0037] In the embodiment shown, table 5 carries ten
supports 8 that are disposed angularly spaced apart from
each other (one every 36°) around axis "Y-Y". Table 5
and motor 7 define first actuating means for supports 8.
[0038] Each support8 has a portion the shape of which
substantially matches that of an inner wall of container
2, so that container 2 is fitted on support 8 and retained
thereon, preferably with the aid of suction means, not
shown, adapted to create the vacuum between container
2 and support 8. In the embodiment shown, support 8
has a cylindrical or conical side surface suitable for en-
gagement against an inner surface of container 2.
[0039] Supports 8 are symmetrical to axis "Y-Y" and
are turned towards the outside of table 5, i.e. they are
disposed facing away relative to said axis "Y-Y".

[0040] Each support 8 further has a rotation axis "X-
X" that when carrying a container 2, is coincident with
the axis of symmetry or revolution of the cylindrical or
conical surface 3 of container 2. These axes "X-X" mu-
tually intersect at axis "Y-Y" of table 5.

[0041] Motors 9, dedicated each to a respective sup-
port 8, enable rotation of each of the containers 2 carried
by supports 8 about the respective axis "X-X". Motors 9
define second actuating means for supports 8.

[0042] In more detail, with reference to the accompa-
nying drawings, apparatus 1 comprises a plurality of U-
shaped elements 10, one for each support 8.

[0043] Each U-shaped element 8 has two side plates
11 and a central connecting plate 12. Support 8 is in-
stalled between the two side plates 11 and is engaged
through the central plate 12 to the shaft of a respective
electric motor 9. The axis of said shaft is coincident with
the rotation axis "X-X" of said support 8. Motor 9 is fas-
tened to the central plate 12 on the side opposite to sup-
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port 8.

[0044] Each U-shaped element 10 is in turn rotatably
installed between two brackets 13 rigidly connected to
table 5. In particular, each side plate 11 is hinged on one
of brackets 13. Support 8, and motor 9 therewith, as well
as the U-shaped element 10 are rotatable about a re-
spective axis "Z-Z" that is tangent to a circumference
concentric with axis "Y-Y" of table 5. Support 8 together
with container 2 can be rotated relative to the U-shaped
element about axis "X-X" of motor 9.

[0045] To cause rotation of support 8 about the respec-
tive axis "Z-Z", apparatus 1 comprises a driving ring 14
mounted on table 5 and concentric with axis "Y-Y". Ring
14 can be rotated relative to table 5 and locked to the
selected position relative to said table, either automati-
cally or manually.

[0046] Apparatus 1 further comprises a plurality of
transmission rods 15, as many rods as the supports 8.
Each transmission rod 15 has one end 15a hinged on
ring 14 and the opposite end 15b hinged on one of the
said plates 11, at a point spaced from the rotation axis
of support 8. Each rod 15 is disposed along a non-radial
direction that is substantially tangent to ring 14.

[0047] As a result, rotation of ring 14 relative to table
5 gives rise to an angular displacement of each of the
supports 8 around their axis "Z-Z". The driving ring 14
together with the U-shaped elements 10 and the trans-
mission rods 15, therefore define means for adjusting the
inclination "o of supports 8.

[0048] In the embodiment shown (Figs. 4, 5 and 6),
rod 15 is hinged on a pivot 16 integral with one of the
side plates 11 and passing through an elongated hole 17
formed in one of brackets 13, the shape of which is adapt-
ed to allow angular displacement of support 8.

[0049] Apparatus 1 further comprises a frame 18 dis-
posed above table 5 from which it is spaced apart, said
frame 18 carrying a plurality of ink-jet print heads 19.
Heads 19 lie on supports 8 along the same circular path
concentric with axis "Y-Y" and they face table 5.

[0050] Each of the print heads 19 is part of an ink-jet
printing device controlled and driven by an electronic unit,
not shown.

[0051] Heads 19 are mounted in a fixed manner on
frame 18 and frame 18 can be moved in a vertical direc-
tion, i.e. along axis "Y-Y", to adjust the distance of said
heads 19 from table 5. Frame 18 and heads 19 on the
contrary, cannot be rotated about axis "Y-Y". Each head
19 identifies a printing station 20 and is designed to de-
liver a single type of ink. The movable frame 18 therefore
is part of the means for adjusting the distance of said
heads 19 from axes "X-X" of supports 8.

[0052] Inthe embodiment shown, the apparatus com-
prises six print heads 19 disposed in succession along
an arc of the above mentioned circular path. Four out of
six heads carry out printing following a four-colour proc-
ess and therefore deliver the following base colours: cy-
an, magenta, yellow and black. The two other heads 19
can deliver other specific colours as required by the cus-
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tomer (spot colours) that can be hardly reproduced by
the combination of the four base colours of the process.
In accordance with other embodiments not shown, the
number of the heads and colours can be different (fol-
lowing a three-colour process, a six-colour process, etc.,
possibly with one or more spot colours).

[0053] Heads 19 have a face provided with nozzles,
notshown, that during printing has to be maintained close
(0.5-1 mm) to the cylindrical or conical surface 3 of article
2. The nozzles mainly extend along a longitudinal direc-
tion that must be maintained parallel to the generatrix of
said surface 3 facing the head 19. Apparatus 1 further
comprises a loading station 21 for loading the containers
2 to be printed on the supports 8 of table 5 and an un-
loading station 22 for unloading them from the said sup-
ports 8, after printing. The two stations 21, 22 lie in side
by side relationship and are disposed on the circular path
concentric with axis "Y-Y" (Fig. 2).

[0054] The loading station 21 comprises a first maga-
zine 23 that is fixed relative to base 4 and faces table 5.
In the first magazine 23 containers 2 waiting for being
loaded on supports 8, are disposed into each other so
as to form a stack having a symmetry axis intersecting
the rotation axis "Y-Y" of table 5. One end of the first
magazine 23 is disposed close to table 5 and at this end
there are loading members, not shown, adapted to pick
up the first container 2 disposed on top of said end and
to take it onto a respective support 8.

[0055] The unloading station 22 comprises a second
magazine 24 that is fixed relative to base 4 and faces
table 5. In the second magazine 24 the containers 2 al-
ready printed and unloaded from supports 8, are dis-
posed into each other to form a stack having a symmetry
axis intersecting the rotation axis "Y-Y" of table 5. One
end of the second magazine 24 is disposed close to table
5and atthis end there are picking-up members not shown
adapted to pick up the first container 2 from the respective
support 8 and place it on top of the end of the second
magazine 24.

[0056] Both the first and second magazines 23, 24 can
be such inclined that the symmetry axis of the stack of
containers 2 is coincident with axis "X-X" of the supports
8 placed in the loading 21 and unloading 22 stations,
respectively.

[0057] Disposed between the loading station 21 and a
first printing station 20 is a station 25 in which containers
2 are submitted to a treatment adapted to increase wet-
tability of their plastic surface (in particular the only cy-
lindrical or conical surface 3 designed to be printed), so
as to improve adhesion between the plastic material and
the ink layer that is wished to be applied.

[0058] In said treatment station 25 a "corona" treat-
ment is carried out, which is known by itself and utilises
the particular properties of the corona discharge charac-
terised by high voltage, high voltage gradient and electric
insulation between electrode and counterelectrode. In
this manner a discharge without electric arc is obtained
that generates a strongly ionised air flow, capable of po-
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larising the molecules of the surface being treated. Thus
an affinity is established with the polar groups present in
the inks which adhere to the surface.

[0059] Finally, a drying station 26 is installed between
the last printing station 20 and the unloading station 22,
said drying station preferably comprising one or more UV
lamps designed to dry the ink laid on containers 2 by the
print heads 19. The UV lamps can be installed on frame
18 carrying heads 19, for example.

[0060] Further auxiliary drying devices (LED UV
lamps, for example), not shown, can be installed in the
printing stations 20 or between the printing stations 20
in succession. In accordance with an alternative embod-
iment, the UV lamps can be positioned on table 5 under
each support 8, so as to dry the ink also during travel
from a printing station 20 to the following one.

[0061] Apparatus 1 can further comprise at least one
device for printing control, disposed downstream of the
printing stations and/or between one working station and
the subsequent one. This device can be for example
managed by the electronic unit operating the whole ap-
paratus 1 so as to enable automatic discarding of the
printed containers 2 that should be faulty and accumu-
lation of same in a suitable magazine.

[0062] Theloadingstation21, unloading station 22 and
eight working stations (one 25 for treatment, six 20 for
printing and one 26 for drying) are disposed angularly
spaced apart (ten stations in all, one every 36°) around
the rotation axis "Y-Y" of table 5.

[0063] Advantageously, also in the presence of a
number of working stations different from that stated, the
number of supports 8 on table 5 is equal to the number
of the working stations plus the two loading 21 and un-
loading 22 stations. In this way, the stations work simul-
taneously because, except for a starting transient, there
is always a container 2 in each of them.

[0064] In use, before starting printing, the supports 8
adapted to accept the containers 2 to be decorated are
mounted on the shafts of motors 9 installed on the U-
shaped elements 10.

[0065] Based on the conicity of the outer surface 3 of
containers 2, ring 15 is adjusted in such a manner that
the surfaces 3 of all containers 2 facing heads 19 are
parallel to the respective head faces provided with noz-
Zles.

[0066] Frame 18 is displaced until bringing heads 19
to a suitable distance "d" (0.5-1 mm) for printing, from
the surfaces 3 of all containers 2.

[0067] Apparatus 1 is started after the first magazine
23 has been filled.

[0068] Motor 7 causes rotation of table 5 with an inter-
mittent motion according to an angular step of table 5
through 36°, so as to displace supports 8 between one
station 20, 21, 22, 25, 26 and the subsequent one 20,
21, 22, 25, 26. After each angular step, table 5 remains
stationary for a time sufficient to carry out the respective
working operations in each station. In particular, the nec-
essary time must be that required for carrying out the
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"corona" treatment, laying the ink layers and drying the
executed print.

[0069] Each individual support 8 first receives a con-
tainer2intheloading station 21. By asubsequentangular
step of table 5, this support 8 and container 2 are moved
tothe treatment station 25 where the cylindrical or conical
surface 3 is submitted to a "corona" treatment. Simulta-
neously, in the loading station 21 another container 2 is
loaded on the following support 8. By six subsequent
angular steps, support 8 and container 2 are brought to
the six printing stations 20. In each of the printing stations
20, the respective head 19 delivers an ink, while support
8 and container 2 are rotating with a continuous motion
about their axes "X-X". The printed container 2 then by
afurther angular step reaches the drying station 26 where
the container is dried by UV radiation. Finally, in the un-
loading station 22, container 2 is ejected towards the sec-
ond magazine 24, preferably through blowing means, not
shown, capable of moving container 2 away from support
8. The suction means and blowing means comprise a
pneumatic circuit with nozzles that for example open onto
support 8 and within the volume delimited by the contain-
er 2 fitted on said support 8. Said blowing means can
also be used for automatically ejecting the faulty contain-
ers 2 once for example the drying station 26 has been
reached.

[0070] Although in the embodiment herein shown and
described in detail, supports 8 are moved by the rotating
table 5, in accordance with other embodiments not shown
but falling at all events within the scope of the present
invention, supports 8 can be moved differently, through
a linear handling device carrying out a translation move-
ment under the print heads, for example.

[0071] The present invention reaches the intended
purposes and achieves important advantages.

[0072] First of all, the present invention allows quick
and easy passage from printing containers having a pre-
determined format (sizes, conicity and shape) to other
containers with a different format. Preferably, the appa-
ratus is able to manage containers with diameters includ-
ed between about 30 mm and about 140 mm and a co-
nicity included between about 0° and about 15°.

[0073] The machine stopping time has a very short du-
ration because it is sufficient to change the supports and
adjust the inclination of same as well as their distance
from the heads. In addition, the possibility of dismantling
the supports ensures an easy maintenance of the appa-
ratus.

[0074] The apparatus further allows the image to be
printed to be changed through software, the connected
operations being greatly simplified since new preparation
of the plates is not required, which plates are on the con-
trary used in the offset lithography printing.

[0075] Since printing is of the ink-jet type and is ob-
tained by a digital system, the quality of the printed im-
ages is greatly improved too and complexity is reduced,
as compared with traditional printing.
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Claims

An apparatus for printing of cylindrical or conical sur-
faces, comprising:

- a plurality of working stations (20, 25, 26), at
least one of said working stations (20, 25, 26)
being a printing station (20) and comprising an
ink-jet printing device provided with at least one
print head (19);

- a plurality of supports (8) for articles (2), each
of said articles (2) having a cylindrical or conical
surface to be decorated;

- first actuating means to bring the supports (8)
in succession to each of said working stations
(20, 25, 26), in the printing station (20) the cy-
lindrical or conical surface (3) to be decorated
facing the print head (19);

- second actuating means to rotate each of the
supports (8) around a rotation axis (X-X) thereof
at least when the support (8) is in the printing
station (20), so as to decorate said surface (3)
during rotation of the article (2);

characterized in that the apparatus further
comprises means for adjusting the inclination of
the support (8) relative to the print head (19), to
enable decoration of articles (2) with different
conicity;

wherein the inclination-adjusting means com-
prises:

- a plurality of elements (10), each carrying a
respective support (8) and a respective motor
(9) and rotatably in engagement with a table (5);
aplurality of transmission rods (15), each having
one end (15b) pivotally mounted on said element
(10) and an opposite end (15a) pivotally mount-
ed on a driving ring (14); in which the driving ring
(14) is rotatable relative to the table (5) and lock-
able relative to said table (5), based on the se-
lected inclination.

An apparatus as claimed in claim 1, comprising a
plurality of printing stations (20) for application of dif-
ferent inks in succession onto the cylindrical or con-
ical surface (3).

An apparatus as claimed in claim 1, further compris-
ing means for adjusting the distance between the
support (8) and the print head (19), so as to enable
decoration of articles (2) with different sizes.

An apparatus as claimed in claim 1, wherein the first
actuating means comprises a table (5) turning about
a respective rotation axis (Y-Y) and a motor (7) op-
eratively in engagement with the table (5), to deter-
mine an intermittent rotation of said table (5); the
supports (8) being mounted on said table (5) and the
print heads (19) facing said table (5) and being dis-
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posed along a path substantially in the form of an
arc of a circle.

An apparatus as claimed in claim 1, wherein the sec-
ond actuating means comprises a plurality of motors
(9), each of them being operatively in engagement
with a respective support (8) in order to determine a
continuous rotation of said support (8) about the ro-
tation axis (X-X) thereof.

An apparatus as claimed in claim 3, wherein the dis-
tance-adjusting means comprises a frame (18) car-
rying the heads (19) and facing a table (5) carrying
the supports (8); said frame (18) being translatable
close to or away from the table (5) and lockable rel-
ative to said table (5), based on the selected dis-
tance.

Patentanspriiche

Gerat zum Bedrucken zylindrischer oder konischer
Oberflachen, umfassend:

- eine Vielzahl von Arbeitsstationen (20, 25, 26),
wobei mindestens eine der Arbeitsstationen (20,
25, 26) eine Druckstation (20) ist und eine Tin-
tenstrahldruckeinrichtung umfasst, die mit min-
destens einem Druckkopf (19) ausgestattet ist;
- eine Vielzahl von Halterungen (8) flr Artikel
(2), wobei ein jeder Artikel (2) eine zu verzieren-
de zylindrische oder konische Oberflache auf-
weist;

- erste Betatigungsmittel zum aufeinanderfol-
genden Fuhren der Halterungen (8) zu einer je-
den Arbeitsstation (20, 25, 26), wobei die zu ver-
zierende zylindrische oder konische Oberflache
(3) dem Druckkopf (19) in der Druckstation (20)
zugewandt ist;

- zweite Betatigungsmittel zum Rotieren einer
jeden Halterung (8) um ihre Rotationsachse (X-
X) zumindest dann, wenn die Halterung (8) in
der Druckstation (20) ist, sodass die Oberflache
(3) wahrend der Rotation des Artikels (2) verziert
wird;

dadurch gekennzeichnet, dass das Gerat fer-
ner Mittel zur Einstellung der Neigung der Hal-
terung (8) relativ zum Druckkopf (19) umfasst,
um die Verzierung von Artikeln (2) mit unter-
schiedlicher Konizitat zu ermdglichen;

wobei die neigungseinstellenden Mittel Folgen-
des umfassen:

- eine Vielzahl von Elementen (10), von denen
jedes eine entsprechende Halterung (8) und ei-
nen entsprechenden Motor (9) tréagt und rotier-
bar in Eingriff mit einem Tisch (5) steht; eine
Vielzahl von Ubertragungsstangen (15), von de-
nen jede ein Ende (15b), das schwenkbar am
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Element (10) befestigt ist, und ein gegenlber-
liegendes Ende (15a), das schwenkbar an ei-
nem Antriebsring (14) befestigt ist, aufweist; wo-
bei der Antriebsring (14), basierend auf der aus-
gewahlten Neigung, relativ zum Tisch (5) rotier-
bar und relativ zum Tisch (5) verriegelbar ist.

Gerat nach Anspruch 1, umfassend eine Vielzahl
von Druckstationen (20) zum Auftragen unterschied-
licher Druckfarben nacheinander auf die zylindrische
oder konische Oberflache (3).

Gerat nach Anspruch 1, ferner umfassend Mittel zur
Einstellung des Abstands zwischen der Halterung
(8) und dem Druckkopf (19), sodass eine Verzierung
von Artikeln (2) unterschiedlicher GréRen ermdglicht
wird.

Gerat nach Anspruch 1, wobei die ersten Betati-
gungsmittel einen um eine entsprechende Rotati-
onsachse (Y-Y) drehenden Tisch (5) und einen wirk-
sam in Eingriff mit dem Tisch (5) stehenden Motor
(7) umfassen, um eine intermittierende Rotation des
Tischs (5) zu bestimmen; wobei die Halterungen (8)
auf dem Tisch (5) befestigt sind und die Druckk&pfe
(19) dem Tisch (5) zugewandt und entlang einer
Bahn im Wesentlichen in Form eines Kreisbogens
angeordnet sind.

Gerat nach Anspruch 1, wobei die zweiten Betati-
gungsmittel eine Vielzahl von Motoren (9) umfassen,
von denen jeder wirksam in Eingriff mit einer ent-
sprechenden Halterung (8) steht, um eine kontinu-
ierliche Rotation der Halterung (8) um ihre Rotati-
onsachse (X-X) zu bestimmen.

Gerat nach Anspruch 3, wobei die abstandseinstel-
lenden Mittel ein Gestell (18) umfassen, das die K&p-
fe (19) tragt und einem die Halterungen (8) tragen-
den Tisch (5) zugewandt ist; wobei das Gestell (18)
translatorisch in die Nahe des Tischs (5) oder davon
weg bewegbar ist und, basierend auf dem ausge-
wahlten Abstand, relativ zum Tisch (5) verriegelbar
ist.

Revendications

Appareil pour 'impression des surfaces cylindriques
ou coniques, comprenant :

- une pluralité de stations de travail (20, 25, 26),
au moins une desdites stations de travail (20,
25, 26) étant une station d’'impression (20) et
comprenant un dispositif d'impression ajetd’en-
cre muni au moins d’une téte d'impression (19) ;
- une pluralité de supports (8) pour des articles
(2), chacun desdits articles (2) ayant une surface
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cylindrique ou conique a décorer ;

- un premier moyen d’actionnement pour ame-
ner les supports (8) aprés chacune desdites sta-
tions de travail (20, 25, 26), dans la station d’im-
pression (20) la surface cylindrique ou conique
(3) a décorer faisant face a la téte d'impression
(19);

- un second moyen d’actionnement pour faire
tourner chaque support (8) autour de son axe
de rotation (X-X) du moins lorsque le support (8)
se trouve dans la station d’'impression (20), de
sorte a décorer ladite surface (3) durant la rota-
tion de l'article (2) ; caractérisé en ce que I'ap-
pareil comprend aussi un moyen pour ajuster
l'inclinaison du support (8) par rapport a la téte
d’impression (19), pour permettre la décoration
d’articles (2) ayant une conicité différente ;
dans lequel le moyen de rectification de l'incli-
naison comprend :

- une pluralité d’éléments (10), portant chacun
un support respectif (8) et un moteur respectif
(9) et en prise de fagon tournante avec une table
(5) ; une pluralité de tiges de transmission (15),
ayant chacune une extrémité (15b) montée de
fagon pivotante sur ledit élément (10) et une ex-
trémité opposée (15a) montée de fagon pivotan-
te sur un anneau d’entrainement (14) ; 'anneau
d’entrainement (14) pouvant tourner par rapport
a la table (5) et pouvant étre verrouillé par rap-
port a ladite table (5), sur la base de I'inclinaison
sélectionnée.

Appareil selon la revendication 1, comprenant une
pluralité de stations d'impression (20) pour I'applica-
tion de différentes encres en succession sur la sur-
face cylindrique ou conique (3).

Appareil selon la revendication 1, comprenant éga-
lement un moyen de rectification de la distance entre
le support (8) et la téte d’'impression (19), de maniéere
a permettre la décoration d’articles (2) de différentes
dimensions.

Appareil selon la revendication 1, dans lequel le pre-
mier moyen d’actionnement comprend une table (5)
tournant autour d’'un axe de rotation respectif (Y-Y)
et un moteur (7) en prise de fagon opérationnelle
avec la table (5), pour déterminer une rotation inter-
mittente de ladite table (5) ; les supports (8) étant
montés sur ladite table (5) et les tétes d’'impression
(19) faisant face a ladite table (5) et étant disposées
le long d’une trajectoire ayant essentiellement la for-
me d’un arc de cercle.

Appareil selon la revendication 1, dans lequel le se-
cond moyen d’actionnement comprend une pluralité
de moteurs (9), étant chacun en prise avec un sup-
port respectif (8) de maniere a déterminer une rota-
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tion constante dudit support (8) autour de son axe
de rotation (X-X).

Appareil selon la revendication 3, dans lequel le
moyen de rectification de la distance comprend un
chassis (18) portant les tétes (19) et faisant face a
une table (5) portant les supports (8) ; ledit chassis
(18) étant coulissant prés de ou loin de la table (5)
et verrouillable par rapport a ladite table (5), sur la
base de la distance sélectionnée.
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