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(54) SHEET-FED FLEXO PRINTING MACHINE

(67)  The present invention relates to the field of print-
ing equipment and, particularly to a single-sheet flexo-
graphic printing press, which includes a first printing unit
and a second printing unit for printing both surfaces of
the printing stock, respectively. A first printing paper de-
livering drums |, the first printing paper delivering drum
I, the second printing paper delivering drum | and the
second printing paper delivering drum |l are provided as
drums having a temperature control or a quality checking

device. An even number of printing paper feed drums are
added between and behind the printing units correspond-
ing to the two sides of the printed product. On one hand,
the paper alternatives even times to ensure that the two
sides printing of the printed product. On the other hand,
the problem of thermal accumulation and timely quality
controlis solved by adding additional temperature control
function and print quality inspection function to the print-
ing paper drum.
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Description
Technical field

[0001] The present invention relates to the technical
field of printing equipment, and more particularly to a sin-
gle-sheet flexographic printing press.

Background

[0002] For existing flexographic printing press, espe-
cially the double-sided flexographic printing press, in or-
der to satisfy the requirements of high production effi-
ciency, ink drying and curing process are conducted on
the printing surface immediately after printing such that
the printing operations on the next step or the next side
can be carried out. The existing fast drying technology
for printed product usually uses hot air, infrared or UV
light curing and other principles, to achieve the fastdrying
of printed product. The above drying method will have a
thermal effect on the printed surface, causing a slightly
warping due to slightincrease of temperature on one side
surface of the printed product, or even seriously signifi-
cant deformation of printed product. In special circum-
stances, this even leads to coking or burning of the print-
ed product. In addition, since the demand for quality of
the printing production is getting more and more strict,
the user proposes more requirements to the online qual-
ity inspection system of the printing equipment. The ex-
isting flexographic printing presses are still poor in terms
of the online inspection system and the printing quality.
[0003] Figure 4 is a flow chart of an existing double-
sided flexographic printing press, and the two printing
color groups corresponding to both sides of the printed
product in the flow chart are sequentially connected. The
printing, drying and curing of the other surface (B side)
is carried out immediately after the ink is dried and cured
by the drying device when the printing of the first side (A
side) is completed. And then, the quality check of the two
printing surfaces is carried out respectively in the check-
ing drum. The printing structure has thermal accumula-
tion problems when continuous drying of the printed prod-
uctis conducted. The deformation caused by overheating
and other issues affects the printing quality, which is not
conductive to the neat collection of the printing matter.
Additionally, in the printing machine structure used in the
process, the on-line checking of both sides of the printing
process is carried out after the two printings are complet-
ed, so that the feedback of the printing quality problems
on the first side can be received only after the printing of
the second side is completed. Therefore, there is a delay
in quality control.

[0004] Figure 5 is a schematic diagram showing the
arrangement of the printing unit drums of the existing
double-sided flexographic printing press. The arrange-
ment of the printing unit drums conforms to the printing
process shown in Figure 4. The flexographic printing
press adopts the printing method of continuously printing
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on both sides, which causes the above-mentioned prob-
lem of thermal accumulation of printed product and time-
liness control of the printed product quality during the
production process.

Summary of the invention

[0005] In order to overcome the above-mentioned de-
ficiencies of the prior art, the present invention provides
a single-sheet flexographic printing press which reduces
the thermal accumulation of the printed product and time-
ly detects quality problems of the printed product.
[0006] A technical solution for achieving the object of
the present invention is that a single-sheet flexographic
printing press includes a first printing unit and a second
printing unit for printing two surfaces of a printing stock,
respectively. The first printing unit comprises a first im-
printing drum, a first printing paper delivering drum | and
a first printing paper delivering drum II; the second print-
ing unit comprises a second imprinting drum, a second
printing paper delivering drum | and a second printing
paper delivering drum Il; the first printing paper delivering
drums | and the first printing paper delivering drum Il are
provided between the first imprinting drum and the sec-
ond imprinting drum; the second printing paper delivering
drum | and the second printing paper delivering drum |1
are provided behind the second imprinting drum; each
of the first printing paper delivering drums |, the first print-
ing paper delivering drum Il, the second printing paper
delivering drum | and the second printing paper delivering
drum Il is a drum having a temperature control or a quality
checking device. A temperature adjustment control
mechanism is provided inside the drum having the tem-
perature control to enable liquid medium to flow, and the
drum having the quality checking device is a drum in
which an optoelectronic device or a camera is mounted.
[0007] As a preferred embodiment of the present in-
vention, a first checking device is provided outside the
first printing paper delivering drums | and the first printing
paper delivering drum I, and a second checking device
is provided outside the second printing paper delivering
drums | and the second printing paper delivering drum
II; both the first checking device and the second checking
device are configured to check material or print quality
of the printing stock transferred from an adjacent direc-
tion of a front end.

[0008] As a preferred embodiment of the present in-
vention, a gripper mechanism for gripping the printing
stock is installed inside each of the first imprinting drum,
the first printing paper delivering drum I, the first printing
paper delivering drum Il, the second imprinting drum, the
second printing paper delivering drum |, and the second
printing paper delivering drum I1.

[0009] As a preferred embodiment of the present in-
vention, a temperature adjustment control mechanism
for flowing of the liquid medium is provided inside the first
imprinting drum and the second imprinting drum.
[0010] As a preferred embodiment of the present in-
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vention, the first imprinting drum is provided with at least
one first flexographic printing drum for installing a flexo-
graphic plate; the flexographic printing drum is provided
with a corresponding first ink supply system; the second
imprinting drum is provided with at least one second flex-
ographic printing drum for installing a flexographic plate;
the second flexographic printing drum is provided with a
corresponding second ink supply system.

[0011] As a preferred embodiment of the present in-
vention, a first printing ink drying and curing device is
provided outside the first imprinting drum, and a second
printing ink drying and curing device is provided outside
the second imprinting drum.

[0012] As a preferred embodiment of the present in-
vention, a paper feeding device is provided at a front end
of the first printing unit.

[0013] As a preferred embodiment of the present in-
vention, a multi-bin paper collecting device is provided
at a rear end of the second printing unit.

[0014] The present invention has following advantag-
es. Inthe present invention, two units (four printing paper
feeding drums in total) are installed between and behind
components where the two imprinting drums are located,
respectively. These printing paper feeding drums can be
setas the drums having a temperature control or a quality
checking device. The printing paper feed drums are pro-
vided with the temperature control function, which can
reduce the thermal accumulation of the printed product,
to create conditions for print quality control and neat col-
lection. The printing paper feeding drums are provided
with the quality checking device to conduct different qual-
ity checking or optical characteristics checking on two
sides of the printed product based on the requirements
of quality checking, such that the scope of checking is
enlarged. At the same time, the checking device is pro-
vided between the components, which provides a con-
dition for the timely feedback of the printing quality of the
printed product. For example, after the first side of the
printing is completed, when it is found during checking
that there are quality problems, the presentinvention can
set a timely alarm, shutdown the machine, stop the print-
ing drums or separate collection of printed product and
other measures to reduce the unnecessary printing ma-
terials and printing stocks waste.

Brief description of the drawings

[0015] In order to make the contents of the present
invention more easily understood, the present invention
will be described in further detail with reference to em-
bodiments in conjunction with the accompanying draw-
ings.

Figure 1is a structural diagram of the present inven-
tion;

Figure 2 is a diagram of an embodiment of the
present invention;

Figure 3 is a working flow chart of the present inven-
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tion;

Figure 4 is a flow chart of an existing double-sided
flexographic printing press;

Figure 5 is a schematic diagram showing the ar-
rangement of the printing unit drums of the existing
double-sided flexographic printing press.

[0016] In drawings: 1, the first imprinting drum; 2, the
first printing paper delivering drum 1; 3, the first printing
paper delivering drum Il; 4, the second imprinting drum;
5, the second printing paper delivering drum [; 6, the sec-
ond printing paper delivering drum Il; 7, the first checking
device; 8, the second checking device; 9, a first flexo-
graphic printing drum; 10, a first ink supply system; 11,
a second flexographic printing drum; 12, a second ink
supply system; 13, a first printing ink drying and curing
device; 14, asecond printing ink drying and curing device;
15, a paper feeding device; 16, a multi-bin paper collect-
ing device; 17, a flexographic printing drum.

Detailed description of the embodiments

[0017] As showninFigure 1, the presentinvention dis-
closes a single-sheet flexographic printing press, which
includes a first printing unit and a second printing unit for
printing both surfaces of the printing stock respectively.
The first printing unit includes first imprinting drum 1, first
printing paper delivering drum | 2, first printing paper de-
livering drum 11 3, second imprinting drum 4, second print-
ing paper delivering drum | 5 and second printing paper
delivering drum Il 6. First printing paper delivering drum
12 andfirst printing paper deliveringdrum Il 3 are provided
between first imprinting drum 1 and second imprinting
drum 4, second printing paper delivering drum | 5 and
second printing paper delivering drum Il 6 are provided
behind second imprinting drum 4. First printing paper de-
livering drum | 2, first printing paper delivering drum Il 3,
second printing paper delivering drum | 5 and second
printing paper delivering drum Il 6 are provided as drums
having a temperature control or a quality checking de-
vice. The interior of the drum having the temperature con-
trol is provided with a temperature adjustment control
mechanism for the liquid medium to flow, and the drum
having the quality checking device is a drum in which an
optoelectronic device or a camera is mounted. The op-
toelectronic device or camerais connected to a computer
or other analytical equipment, so that the printing quality
of the paper can be checked in real time.

[0018] In the arrangement structure of the drums, two
(even number) of printing paper feed drums are added
between and behind the printing units corresponding to
two surfaces of the printed product. On one hand, the
paper alternates even times to ensure the two surface
printings of the printed product. On the other hand, the
problem of thermal accumulation and timely quality con-
trol is solved by adding additional temperature control
function and print quality checking function on the added
printing paper drum.
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[0019] First checking device 7 is provided at the exte-
rior of first printing paper delivering drum | 2 and first
printing paper delivering drum Il 3, and second checking
device 8 is provided at the exterior of second printing
paper delivering drum | 5 and second printing paper de-
livering drum Il 6. Both, first checking device 7 and sec-
ond checking device 8, are configured to check the ma-
terial or print quality of the printing stock transferred from
the adjacent direction of the frontend. Both, first checking
device 7 and second checking device 8, are configured
to check the print quality of the printing stock transferred
from the adjacentdirection of the frontend. First checking
device 7 and the second checking device 8 can be a high-
speed camera, and the high-speed camera can be con-
nected to a computer to carry out the checking of the
printing quality of the printed product.

[0020] A gripper mechanism is installed in the interior
of each of first imprinting drum 1, first printing paper de-
livering drum | 2, first printing paper delivering drum Il 3,
second imprinting drum 4, second printing paper deliv-
ering drum | 5 and second printing paper delivering drum
Il 6 for gripping printing stock. The present invention is
mainly suitable for single-sheet double-sided flexograph-
ic printing press. Thus, the gripper mechanism used to
grip printing stock is provided at the gap between imprint-
ing drums, printing paper feed drums and other drums
related to paper gipping and transferring.

[0021] A temperature adjustment control mechanism
for flow of the liquid medium is provided inside first im-
printing drum 1 and second imprinting drum 4. At least
one first flexographic printing drum 9 used for installing
the flexographic plate is configured on first imprinting
drum 1. Flexographic printing drum 9 is provided with a
corresponding first ink supply system 10. At least one
second flexographic printing drum 11 used for installing
the flexographic plate is configured on second imprinting
drum 4. Second flexographic printing drum 11 is provided
with a corresponding second ink supply system 12. First
ink supply system 10 and second ink supply system 12
are an anilox roller ink supply system.

[0022] In the present invention, it is possible to carry
outflexographic printing on both sides of the printed prod-
uct. A fast drying and curing type ink is necessary for
printing and a corresponding drying and curing device
needs to be configured. First printing ink drying and cur-
ing device 13 is configured outside of first imprinting drum
1, and second printing ink drying and curing device 14 is
configured outside of second imprinting drum 4. The fast
drying and curing method will cause a certain amount of
heat radiation, leading to increase in the temperature of
the drums, other components and the printed product. In
order to avoid the influence on the components and qual-
ity problem of the printed product caused by increase in
the temperature, pipelines for flow of the liquid medium
are designed inside the first imprinting drum 1, first print-
ing paper delivering drum | 2, first printing paper deliver-
ing drum 1l 3, second imprinting drum 4, second printing
paper delivering drum | 5 and second printing paper de-
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livering drum Il 6, the temperature control of the drum
and printed product can be achieved by controlling the
temperature and flow of liquid medium from outside.
[0023] Figure 3 is a flow chart of printing process using
the present invention. The flow chart shows the sequen-
tial process of double-sided printing, drying and curing,
cooling and quality checking of the printing press, respec-
tively. By the printing, drying, cooling and quality check-
ing processes, the problem of thermal accumulation and
delayed quality control existing in the double-sided flex-
ographic printing will be well solved.

[0024] As shown in Figure 2, the printing stock is firstly
transferred tofirstimprinting drum 1 by the paper entering
and feeding drum, and the printing stock is successively
passed through first flexographic printing drum 9 and flex-
ographic printing drum 17 to complete the two-color over-
printing of the first surface of the printed product. Next,
the drying and curing of ink is conducted on the first sur-
face by first printing ink drying and curing device 13. And
then, the cooling treatment is conducted by first printing
paper delivering drum | 2. And then, the printed product
is transferred to second imprinting drum 4 through first
printing paper delivering drum Il to complete the two-color
overprinting of the other surface. Next, the drying and
curing of ink is conducted on the other surface by second
printing ink drying and curing device 14. After that, the
cooling treatment is conducted by second printing paper
delivering drum | 5 and second printing paper delivering
drum 11 6. Finally, the printing is completed and the paper
is provided as output. In the process, the two-sided print-
ing can be checked and controlled by first checking de-
vice 7 and second checking device 8, respectively, to
ensure the quality of the printed product. In addition, pa-
per feeding device 15 is provided at the front end of the
first printing unit, and multi-bin paper collecting device
16 is provided at the rear end of the second printing unit.
Itis convenient to print a large amount of paper by setting
paper feeding device 15 and multi-bin paper collecting
device 16.

[0025] The above embodiments illustrate the objec-
tives, technical solutions and advantages of the present
invention in detail. It should be understood that the above
descriptions are only specific embodiments of the
present invention, which are not intended to limit the
present invention. Any modifications, equivalent substi-
tutions, improvements within the spirit and principles of
the present invention fall within the scope of the present
invention.

Claims
1. A single-sheet flexographic printing press, compris-
ing:

a first printing unit and a second printing unit for
printing two surfaces of a printing stock, respec-
tively,
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wherein

the first printing unit comprises a first imprinting
drum (1), a first printing paper delivering drum |
(2) and a first printing paper delivering drum ||
(3);

the second printing unit comprises a second im-
printing drum (4), a second printing paper deliv-
ering drum | (5) and a second printing paper de-
livering drum Il (6);

the first printing paper delivering drum | (2) and
the first printing paper delivering drum Il (3) are
provided between the first imprinting drum (1)
and the second imprinting drum (4);

the second printing paper delivering drum | (5)
and the second printing paper delivering drum
Il (6) are provided behind the second imprinting
drum (4);

each of the first printing paper delivering drums
| (2), the first printing paper delivering drum Il
(3), the second printing paper delivering drum |
(5) and the second printing paper delivering
drum Il (6) is a drum having a temperature con-
trol or a quality checking device;

a temperature adjustment control mechanismis
provided inside the drum having the tempera-
ture control to enable liquid medium to flow, and
the drum having the quality checking device is
a drum in which an optoelectronic device or a
camera is mounted.

The single-sheet flexographic printing press accord-
ing to claim 1, characterized in that, afirst checking
device (7) is provided outside the first printing paper
delivering drum | (2) and the first printing paper de-
livering drum 1l (3), and a second checking device
(8) is provided outside the second printing paper de-
livering drum | (5) and the second printing paper de-
livering drum Il (6); both the first checking device (7)
and the second checking device (8) are configured
to check material or print quality of the printing stock
transferred from an adjacent direction of a front end.

The single-sheet flexographic printing press accord-
ing to claim 1 or 2, characterized in that, a gripper
mechanism for gripping the printing stock is installed
inside each of the first imprinting drum (1), the first
printing paper delivering drum | (2), the first printing
paper delivering drum 1l (3), the second imprinting
drum (4), the second printing paper delivering drum
| (5), and the second printing paper delivering drum
I (6).

The single-sheet flexographic printing press accord-
ing to claim 1 or 2, characterized in that, a temper-
ature adjustment control mechanism enabling liquid
medium to flow is provided inside the first imprinting
drum (1) and the second imprinting drum (4).
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5.

The single-sheet flexographic press according to
claim 1 or 2, characterized in that, the first imprint-
ing drum (1) is provided with at least one first flexo-
graphic printing drum (9) for installing a flexographic
plate; the flexographic printing drum (9) is provided
with a corresponding firstink supply system (10); the
second imprinting drum (4) is provided with at least
one second flexographic printing drum (11) for in-
stalling a flexographic plate; the second flexographic
printing drum (11) is provided with a corresponding
second ink supply system (12).

The single-sheet flexographic printing press accord-
ing to claim 1 or 2, characterized in that, a first
printing ink drying and curing device (13) is provided
outside the first imprinting drum (1), and a second
printing ink drying and curing device (14) is provided
outside the second imprinting drum (4).

The single-sheet flexographic printing press accord-
ing to claim 1 or 2, characterized in that, a paper
feeding device (15) is provided at a front end of the
first printing unit.

The single-sheet flexographic printing press accord-
ing to claim 1 or 2, characterized in that, a multi-
bin paper collecting device (16) is provided at a rear
end of the second printing unit.
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