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(67)  The present invention relates to a printing ma-
chine comprising a rotary impression drum (4) cooled by
water supporting a substrate (S), printing groups (5) and
drying groups (6); a water distribution device (7); a first
air circulation device (8) associated with said drying
groups (6); adrying tunnel (10) for drying the printed sub-
strate (S) and a second air circulation device (11) asso-

ciated with said drying tunnel (10), said water distribution
device (7), said first and second air circulation devices
(8, 11) and said drying tunnel (10) being arranged in an
upper platform with respect to said print unit (3), and dis-
tributed such that a passageway (19) enabling an oper-
ator to access said devices is defined between same,
access means having been provided for accessing said
upper passageway (19).
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Description
Technical Field

[0001] The present invention relates to a printing ma-
chine and more specifically to a flexographic printing ma-
chine which comprises, according to a standard layout,
the following units or devices: a central rotary impression
drum cooled by water supporting a laminar substrate;
printing groups and drying groups; a water distribution
device; a first air circulation device (associated with said
drying groups); a drying tunnel for drying the printed lam-
inar substrate and a second air circulation device asso-
ciated with said drying tunnel.

[0002] Theinvention provides a characteristic distribu-
tion of the mentioned units or devices in the machine
assembly facilitating their access particularly for mainte-
nance, also providing a particular layout for the drying
tunnel.

Background of the Invention

[0003] In known flexographic printing machines, the
mentioned built-in units and particularly the air circulation
devices and drying tunnel are generally placed in an up-
per part in relation to the central impression drum, asso-
ciated with one or more supporting structures basically
provided for supporting them. Therefore, accessing said
elements or devices both for maintenance and for acting
in the event of a breakdown becomes complicated and
generally requires auxiliary means such as stairways or
elevators to access specific elements.

[0004] In some cases, a platform having a small di-
mension has been defined above the upper level of the
central impression drum, but the platform was not envis-
aged to allow suitable access to the mentioned units or
devices.

[0005] The invention offers an alternative to this prob-
lem by means of a particular distribution of the mentioned
units and devices in an upper platform of the machine.
[0006] Furthermore, a special structure of the drying
tunnel which also favors laminar substrate arrangement
tasks and any necessary intervention thereon is provid-
ed.

Disclosure of the Invention

[0007] Forthatpurpose, the invention proposes a flex-
ographic printing machine of the type integrating:

a print unit which comprises a rotary impression
drum cooled by water (to ensure its diametrical sta-
bility) and arranged for supporting a laminar sub-
strate, a plurality of printing groups provided for print-
inginks successively on said substrate, the substrate
being supported in said impression drum, and a plu-
rality of drying groups arranged for drying the ink
printed by each printing group;
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a water distribution device for cooling the impression
drum;

a first temperature-regulated air circulation device
associated with said drying groups;

a drying tunnel for drying the substrate printed; and
a second air circulation device with heating means
associated with said drying tunnel.

[0008] In accordance with the proposal of this inven-
tion, the mentioned water distribution device, the firstand
second air circulation devices and the drying tunnel are
arranged in an upper level with respect to said print unit,
distributed on a wide platform and spread out such that
an upper passageway which enables operators to access
any of said units or devices optimally is defined between
same, access means, for example a stairway, having
been provided for accessing said upper passageway
from the ground area or lower level of the machine.
[0009] It has further been provided that the mentioned
cooling unitis also located in said upper level and acces-
sible from the mentioned upper passageway, said cool-
ing unitincluding a cooling roller arranged for cooling the
printed substrate once it has been dried by the drying
tunnel.

[0010] In one embodiment, a quality control unit which
comprises an image capturing device for controlling the
quality of the printed substrate has been provided also
located in said platform or upper level of the machine.
Said quality control unit is intended for verifying the qual-
ity of the printed substrate once itis cooled by said cooling
unit, said quality control unit being readily accessible from
the mentioned upper passageway.

[0011] Inthe same lower level as the print unit there is
provided an unwinding unit for unwinding the substrate
from afirst reel and a winding unit for winding the printed
substrate on a second reel.

[0012] Thedryingtunnelis arranged longitudinally next
to one of the sides of the machine and separated by said
passageway, one of its ends being next to a passage
opening for the passage of the assessing material or the
material coming from the drum.

[0013] The drying tunnel comprises a plurality of sup-
port rollers defining an elongated arched floor suitable
for supporting and guiding the substrate into the drying
tunnel. There is a drying screen above each of said roll-
ers. The drying screens are assembled in cantilever and
bound by one of their ends to a wall of the tunnel which
is articulated to swivel together with a lid portion perpen-
dicular to said wall.

[0014] This arrangement allows a very easy access to
the laminar band to be dried, since the ends of the drying
screens are free for any necessary intervention thereon
during the machine operating cycle.

[0015] In a preferred embodiment, the mentioned up-
per level defines a platform demarcated by a railing with
at least one opening for access from a stairway.

[0016] The machine is also characterized in that it de-
fines an enclosure adjacent to a first side of the central
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impression drum of the machine wherein all the drive
motors both of the drum and of the rollers of the printing
groups are arranged, a part of the mentioned upper plat-
form extending above said enclosure.

[0017] A second side of the impression drum where a
protective fairing defines a vertical wall of the machine
thus remains completely smooth, for removing, for ex-
ample, the sleeves of the printing rollers through suitable
openings of a bedplate of the machine, and all the motors
including the traction motor fixed to the shaft of the central
impression drum are arranged on the other side and in-
side the mentioned enclosure.

[0018] Anotherfeature of the machine proposed is that
the drive motor of the drum and the brake are placed in
a coaxial arrangement, projecting towards said first side
of the machine, inside the mentioned enclosure below
the upper platform.

[0019] Other features of the invention will be shown
more clearly in the detailed description of an embodiment
illustrated in the attached drawings in which:

Brief Description of the Drawings

[0020]

Fig. 1 is a perspective view of a printing machine
according to one embodiment of the present inven-
tion;

Fig. 2 is another perspective view of the printing ma-
chine;

Fig. 3 is a top view of the printing machine;

Fig. 4 is a side view of the printing machine; and
Fig. 5 is a perspective view of a drying tunnel per-
taining to the printing machine.

Detailed Description of an Exemplary Embodiment

[0021] The printing machine of this invention compris-
es the following known units or devices in combination:

* a flexographic print unit 3 including a central rotary
impression drum 4, advantageously cooled by water
and suitable for supporting a substrate S, a plurality
of printing groups 5 arranged for printing inks suc-
cessively on said substrate S, the substrate being
supported on said impression drum 4, and a plurality
of drying groups arranged for drying the printed ink,
with one drying group for each printing group 5;

e a water distribution device 7 for cooling the central
impression drum 4;

* afirst air circulation device 8 associated with said
drying groups 6 of the printing groups 5, and provid-
ed, in a preferred embodiment, with air temperature
regulating means;

e adrying tunnel 10 for drying the printed substrate S;
and

e a second air circulation device 11 associated with
said drying tunnel 10, also advantageously provided
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with air temperature regulating means.

[0022] In a first main aspect, the invention proposes
that the mentioned water distribution device 7, said first
and second air circulation devices 8, 11, an electrical
cabinet 29 for the air circulation devices, said drying tun-
nel 10, and several other devices supporting the print
unit, are arranged in an upper level with respect to said
print unit 3, and distributed on an raised platform 6 ac-
cessed through a stairway 24, such that there is defined
between same an upper passageway 19 opening up a
generally wide passage so that an operator can easily
and/or conveniently access said devices (7, 8, 10, 11,
29) for inspection and/or for performing any maintenance
task, access means having been provided for accessing
said upper passageway 19 from the lower level of the
machine.

[0023] The mentioned platform 6 located in said upper
level is demarcated by a railing or panel 21 with at least
one opening for accessing from the stairway 24.

[0024] It can be seen in Figures 1 to 3 that the drying
tunnel 10 is arranged longitudinally next to one of the
sides of the machine and separated by said passageway
19, one of its ends being next to a passage opening 51
for the passage of the material coming from the impres-
sion drum 4. It is also possible to access the upper part
of the drum 10 through said passage opening 51 for any
maintenance task.

[0025] The flexographic printing machine proposed
further comprises a plurality of supportrollers 17 for sup-
porting and guiding the substrate S from one unit to an-
other, some of said support rollers 17 raising the sub-
strate S until a position close to the upper level to provide
a passage for said operator below the substrate S be-
tween the unwinding unit 1 and the mentioned print unit 3.
[0026] The printing machine further comprises a cool-
ing unit 23 located in said upper level and accessible
from the upper passageway 19, said cooling unit 23 in-
cluding a cooling roller 13 which is intended for cooling
the printed substrate S onceitis dried by the drying tunnel
10.

[0027] An embodiment of this printing machine also
provides the inclusion of a quality control unit 14 applied
for inspecting the quality of the printed substrate S once
it is cooled by said cooling unit 23, said quality control
unit being located in said upper level and accessible from
the upper passageway 19. Inone embodiment, said qual-
ity control unit 14 comprises an image capturing device
on top of the printed substrate S for controlling the quality
of the printed substrate S.

[0028] It can be seen in Figure 4 that the proposed
printing machine further comprises an unwinding unit 1
for unwinding the substrate S from a first reel 2 and a
winding unit 15 for winding the printed substrate S on a
second reel 16, said winding and unwinding units 1, 15
being arranged in the same lower level as the print unit 3.
[0029] As can be seen in said Figure 4, the machine
further integrates a plurality of support rollers 17 for sup-
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porting and guiding the substrate from one unit to anoth-
er, some of said support rollers 17 raising the substrate
S until a position close to the upper level to provide a
passage 22 for operators below the substrate S between
the unwinding unit 1 and the print unit 3.

[0030] Figure 5 shows the open drying tunnel, where
it can be seen that the tunnel comprises a plurality of
support rollers 41 for supporting and guiding the sub-
strate into the drying tunnel 6 and a plurality of drying
screens 40, with a screen 40 on top of a respective roller
41, both said support and guide rollers 41 and the drying
screens 40 being assembled in cantilever and bound by
one of their ends to a wall of the tunnel to which there is
attached in an articulated manner a swiveling cover 42
together with a front lid portion 43 perpendicular to said
cover, wherein there is at least one gripping element 44.
[0031] In another aspect of the invention, it has been
provided that an enclosure adjacent to a first side of the
impression drum 4 of the machine accessed through door
50 and where all the drive motors both of the drum 4 and
of the rollers 5 of the printing groups are arranged, is
defined below the platform 6. Therefore, there are no
protruding parts on the other side of the printing machine
3 and the side of the machine and particularly the printing
groups can be accessed for maintenance tasks (replace-
ment of printing sleeves, adjustments, etc.) through door
25.

[0032] In yet another aspect of this invention, it has
been provided that the drive motor of the drum and the
brake are located in a coaxial arrangement on said first
side of the central drum of the machine, inside the men-
tioned enclosure above which the platform 6 extends.

Claims
1. A printing machine of the type comprising:

aprintunit(3) including a rotary impression drum
(4) cooled by water and arranged for supporting
a substrate (S), a plurality of printing groups (5)
arranged for printing inks successively on said
substrate (S) supported on said impression
drum (4), and a plurality of drying groups (6) ar-
ranged for drying the ink printed by each printing
group (5);

a water distribution device (7) for cooling the im-
pression drum (4);

a first air circulation device (8) associated with
said drying groups (6);

a drying tunnel (10) for drying the printed sub-
strate (S); and

a second air circulation device (11) associated
with said drying tunnel (10);

characterized in that said water distribution de-
vice (7), said first and second air circulation de-
vices (8, 11) and said drying tunnel (10) are ar-
ranged in an upper level with respect to said
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print unit (3) and distributed such that an upper
passageway (19) enabling an operator to ac-
cess said devices is defined between same, ac-
cess means being provided for accessing said
upper passageway (19).

The printing machine according to claim 1, charac-
terized in that it further comprises a cooling unit (23)
located in said upper level and accessible from the
upper passageway (19), said cooling unit (23) includ-
ing a cooling roller (13) arranged for cooling the print-
ed substrate (S) once it is dried by the drying tunnel
(10).

The printing machine according to claim 2, charac-
terized in that it further comprises a quality control
unit (14) for controlling the quality of the printed sub-
strate (S) once it is cooled by said cooling unit (23),
said quality control unit being located in said upper
level and accessible from the upper passageway
(19).

The printing machine according to claim 3, charac-
terized in that said quality control unit (14) compris-
es animage capturing device for controlling the qual-
ity of the printed substrate (S).

The printing machine according to claim 3, charac-
terized in that it further comprises an unwinding unit
(1) for unwinding the substrate (S) from a first reel
(2) and a winding unit (15) for winding the printed
substrate (S) on a second reel (16), said winding and
unwinding units (1, 15) being arranged in the same
lower level as the print unit (3).

The printing machine according to claim 5, charac-
terized in that it further comprises a plurality of sup-
port rollers (17) for supporting and guiding the sub-
strate from one unit to another, some of said support
rollers (17) raising the substrate (S) until a position
close to the upper level to provide a passage for said
operator below the substrate (S) between the un-
winding unit (1) and the print unit (3).

The printing machine according to claim 5, charac-
terized in that it further comprises a plurality of sup-
port rollers (41) for supporting and guiding the sub-
strate into the drying tunnel (6).

The printing machine according to claim 7, charac-
terized in that said drying tunnel (10) comprises a
plurality of drying screens (40) assembled in canti-
lever and bound by one of their ends to a wall of the
tunnel, from which derives a swiveling cover (42) to-
gether with a lid portion (43) perpendicular to said
cover.

The printing machine according to claim 8, charac-
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terized in that said drying tunnel (10) is arranged
longitudinally next to one of the sides of the machine
and separated therefrom by said passageway (19),
one of its ends being next to a passage opening (51)
for the passage of the material coming from the im-
pression drum (4).

The printing machine according to any one of the
preceding claims, characterized in that said upper
level defines a platform (6) demarcated by a railing
(21), with at least one opening for access from a
stairway (24).

The printing machine according to claim 10, char-
acterized in that it includes an enclosure adjacent
to a first side of the impression drum of the machine,
wherein all the drive motors both of the drum (4) and
of the rollers of the printing groups (5) are arranged,
a part of the mentioned platform extending above
said enclosure.

The printing machine according to claim 11, char-
acterized in that the drive motor of the drum (4) and
the brake are placed in a coaxial arrangement on
said first side of the central drum of the machine.
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