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PRINTING DEVICE AND METHOD FOR CONTROLLING THE PRINTING
DEVICE

Background of the invention

[0001] The invention relates to a printing device and a method of controlling the same,
which are in particular usable for printing on thermal paper unwound from a roll.

[0002] Specifically but not exclusively, the invention can be applied for real time
printing of tickets, payment slips, receipts, etc.

[0003] In particular, the present invention refers to a printing device made in
accordance with the preamble of the first claim. Such a device is already known, for
example from patent publication EP 1977900.

[0004] One problem of known printing devices is to detect the position of the
alignment marks arranged on the paper for suitable control of printing. For this purpose,
using a photocell arranged along the path of the alignment mark is known. Nevertheless,
the position of the alignment mark can vary from one type of paper to another. For this
reason, the position of the photocell is, in general, adjustable, in a manual or motor-driven
manner, to adapt the position of the photocell to the different positions of the alignment
mark according to the type of paper. It is known, for example, to mount the photocell on a
carriage that is slidable in a direction that is normal to the advancement direction of the
paper. This solution is used, in particular, in the presence of a multi-supplying unit having
several paper magazines, each with a different type of paper, supplied selectively to the
print head according to the type of document to be printed.

[0005] In general, at each change of the type of paper, the photocell must be
positioned at the point where the passage of the alignment mark is envisaged. This entails
both a constructional complication because of the arrangement of the positioning system of
the photocell and an operational complication because of the need to adjust the position of
the photocell at each change of the type of paper.

Summary of the invention

[0006] One object of the invention is to devise a printing device that is able to remedy
the aforesaid limits and drawbacks of the prior art.

[0007] One advantage is detecting simply and immediately the position of an
alignment mark arranged on the paper.

[0008] One advantage is detecting an alignment mark without adjusting the position of
a sensor and for any type of paper that is usable in the printing device.

[0009] One advantage is enabling the sensor means to be used that detects the position
of the alignment marks also for reading other data arranged on the paper, for example pre-
printed coded data.

[0010] One advantage is providing a printing device (in particular a device arranged

for printing tickets and/or payment slips and/or receipts and/or labels or the like) that is
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constructionally simple and cheap.

[0011] One advantage is enabling printing of labels in a continuous format to be
coordinated using for this purpose the sensor means arranged for positioning the alignment
marks.

[0012] One object of the invention is to make available a control method that is able to
remedy the aforesaid limits and drawbacks of the prior art.

[0013] Such objects and advantages, and still others, are achieved by the device and
by the method according to one or more of the claims set out below.

[0014] In one embodiment, a printing device comprises a (thermal) print head, which
is arranged for printing on a first side of paper, and a (linear) image sensor, which is
arranged along a path of the paper transversely to an advancement direction of the paper to
read a second side of paper opposite the first, in particular to read an alignment mark
arranged on the paper.

[0015] In one embodiment, a printing device comprises a path for supplying (thermal)
paper to a (thermal) print head, wherein a (linear) image sensor is arranged along said path
upstream of said print head, in particular for reading an alignment mark arranged on the
paper.

[0016] Each of the (linear) image sensors mentioned above may comprise, in
particular, a CCD or CIS scanning sensor.

Brief description of the drawings

[0017] The invention can be better understood and implemented with reference to the
attached drawings that illustrate embodiments thereof by way of non-limiting examples.
[0018] Figure 1 is a diagram of one embodiment of a printing device made according
to the invention.

[0019] Figure 2 is a diagram of a top plan view of figure 1 with some parts removed to
highlight others better.

[0020] Figure 3 is a diagram of another embodiment of a printing device made
according to the invention.

Detailed description

[0021] With reference to the aforesaid figures, with 1 a printing device has been
indicated overall, which is usable in particular for printing tickets, payment slips, receipts,
labels or other types of documents printed in real time.

[0022] The printing device 1 may comprise, in particular, a magazine for housing
printing paper or another type of printing support. The printing support that is usable by the
printing device in question may be, in particular, paper, for example thermal paper. In this
patent document (description and claims), “paper” or “printing paper” is defined as any
type of printing support that is suitable for printing (in particular with a thermal print

head), for example a material that is printable in the form of a strip, in particular wrapped
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in a roll, like a roll of (thermal) paper, or a set of sheets in continuous fan-fold format, or a
set of separate sheets (made of paper or of another printable material), or a set of sheets
(for example labels) arranged in a row on a support in the form of a strip, etc.

[0023] In the specific case the magazine may comprise, in particular, at least one seat
2 arranged for receiving at least one roll 3 of thermal paper. The magazine may,
nevertheless, comprise other types of paper magazines (also of known type).

[0024] The printing device 1 may comprise, for example, a containing body, or case 4,
(for example in box form) that is suitable for containing the various components of the
printing device or at least a part thereof.

[0025] The printing device 1 may comprise, in particular, a path for supplying the
paper P coming from the magazine (unwound from the roll 3) to an outlet 5 where the user
can remove the printed document. The outlet 5 may be arranged, for example, on a wall of
the case 4. The outlet 5 may comprise a (horizontal) slit. The outlet may comprise an outlet
mouth that protrudes from a wall of the case. The path of the paper may comprise, for
example, one or more tensioning rollers 6.

[0026] The printing device 1 may comprise, in particular, a print head 7, for example a
thermal print head, arranged along the paper path for printing on a first side of the paper P
(for example a thermally sensitive side). A dragging roller 8 opposite the print head 7 may
be operationally associated with the print head 7. The roller 8 operates in contact with a
second side of paper (opposite the first printable side). The path of the paper P will pass
between the print head 7 and the dragging roller 8. The roller 8 will be controlled (by a
programmable electronic controller 9) cooperating with the print head 7, to advance the
paper P in a coordinated manner during printing.

[0027] The printing device 1 may comprise, in particular, at least one linear image
sensor 10 arranged transversely (in particular perpendicularly) to an advancement direction
F of the paper P along the aforesaid path, in particular for reading the second side of paper
(opposite the first printable side). It is nevertheless possible to use a linear image sensor
arranged along the aforesaid path (upstream of the print head) to read the first side of paper
(instead of or in addition to the sensor arranged to read the second side of paper).

[0028] The linear image sensor 10 may comprise, in particular, a CCD or CIS
scanning sensor. The linear image sensor 10 may be extended linearly, as in this specific
case, for a width of path that is suitable for reading (simultaneously or almost
simultaneously) an entire width of paper (at the passage of the paper), for any type of paper
that is usable in the printing device.

[0029] The linear image sensor 10 may be arranged, as in this specific example,
upstream of the print head 7. It is nevertheless possible to use a linear image sensor 10
arranged to read the second side of the paper downstream of the print head (instead of or in

addition to the upstream sensor).



10

15

20

25

30

35

4

[0030] The printing device 1 may comprise, in particular, a light source 11 (for
example a LED or a series of LEDs or other type/types of lamp/s) arranged opposite the
linear image sensor 10 to illuminate the first side of paper such that the linear sensor 10 is
able to detect effectively when a transparency difference of the paper P passes in front of
the sensor, in particular to detect a transparency bound in the paper that traverses the path.
This function may be useful, for example, for coordinating label printing, detecting the
transparency bound between the edge of each label and the supporting strip of the labels
that are arranged in a row of labels in a continuous format. The light source 11 may be
arranged on the first side of paper or on the second side of paper, according to whether the
linear sensor 10 is arranged, respectively, on the second side of paper or on the first side of
paper.

[0031] The printing device 1 may comprise, in particular, at least one further linear
image sensor 12 (for example a CCD or CIS scanning sensor) arranged along the paper
path to read the first side of paper (immediately) downstream of the print head 7. This
further sensor 12 may be integrated into the print head 7.

[0032] The printing device 1 may comprise, in particular, cutting means for separating
the printed document from the rest of the paper. This cutting means may comprise, as in
this embodiment, a stationary blade 13 (so that the document will be separated by the user
when a flap that has exited the outlet 5 is pulled), or at least one motor-driven blade (of
known type).

[0033] The printing device 1 may comprise, in particular, closing means of the seat 2
that receives the paper P to be printed. This closing means may comprise, in particular, a
movable closing element, such as for example a shutter or gate or door 14. The door 14
may have an opening and closing movement around a pivot. This closing means may have,
in particular, an automatic opening system (also of known type, for example a system
comprising a door opening spring and an electromagnetically driven movable element that
disengages door locking means) that opens the closing means at the command of the
electronic controller 9.

[0034] With reference to the embodiment of figure 3, the printing device may
comprise, as in this case, a multi-supplying unit 15 having two or more paper magazines
(in this case three magazines) arranged for being selectively connected to the print head 7.
Each magazine may be provided for containing a different type of paper. The various
magazines may comprise, for example, rolls of thermal paper 3 or other types of magazine
of print supports.

[0035] The multi-supplying unit 15 may comprise, in particular, means for supplying
selectively the paper of the desired magazine to the print head 7 (according to the type of
document that it is desired to print). Such supplying means may comprise, as in this

embodiment, (roll) dragging means 16 associated with each paper magazine. Each of the
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(roll) dragging means 16 may be driven and controlled by the controller 9 to unwind the
paper independently from each magazine (roll 3). This means for supplying the paper may
comprise guiding means 17 (for example guiding walls or channels) for guiding the paper
coming from each paper magazine to the print head 7. In practice, the guiding means 17
defines two or more path portions of the paper (an independent portion of path for each
paper magazine). The guiding means 17 is arranged, in particular, downstream of the
dragging roller means 16.

[0036] It is possible to arrange, as in this case, two or more cutting means 18 (one for
each paper magazine or for each portion of path) to separate the paper downstream of the
(roll) dragging means 16. This cutting means 18 may be driven (and controlled by the
controller 9).

[0037] The printing device 1 may comprise, in particular, the aforesaid programmable
electronic controller 9 (comprising for example an electronic board connected to the
various sensors and to the various actuators of the printing device) and programme
instructions that are implementable on this programmable controller 9 to perform the
following steps of a control method of the printing device 1.

[0038] A first step comprises receiving data on the desired position (in particular the
position along a transverse dimension or width of the paper P) of at least one paper
alignment mark arranged on the paper. As said, the paper alignment mark may comprise a
notch, a hole, a preprinted mark in the form of a spot or symbol or other type of mark. The
paper alignment mark may be used by the controller 9, in a known manner, to control
suitably printing, in particular for forming correct printing in the desired position by
coordinating the advancement of the paper P (operated for example by the roller 8) with
the operation of the print head 7.

[0039] This first step may involve the use of a user interface (known and not
illustrated), for example a graphic interface comprising a screen.

[0040] In this first step the user may provide the electronic controller 9 (for example
by means of a touchscreen associated with the screen or a keyboard) the information
relating to the type of paper to be used in printing, information that may also include the
data on the position of the alignment mark found on that type of paper. In this manner, the
controller 9 can receive and store in a memory the data on the desired position of the
alignment mark that has to be present on the paper intended for being printed.

[0041] A second step may comprise receiving from the linear image sensor 10 data on
the actual detected position of a paper alignment mark. In this second step the paper P is
advanced (for example by the paper dragging roller 8 or other paper advancement means
with which the printing device 1 may be provided) along the paper path. During the
advancement, the paper alignment mark will be detected by the linear image sensor 10,

whatever the type of paper and thus the position of the alignment mark along the width of
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the paper. The image sensor 10 will then send to the electronic controller 9 the signal/s
relating to the actual detected position of the alignment mark.

[0042] A third step may comprise comparing the data (acquired by the sensor 10) on
the actual position of the alignment mark with the data (supplied by the user during the
printing device setting step) on the desired position.

[0043] A fourth step may comprise emitting an alarm signal (for example an acoustic
signal and/or a visible signal on the screen of the user interface and/or a signal that is
suitable for locking the print head and/or for locking the paper advancement and/or a signal
that automatically opens the door 14 to prompt the user to change paper and/or another
signal to suggest to the user that the paper being used is not suitable for the printing setting,
etc) if the position actually detected by the sensor 10 does not correspond to the desired
preset position.

[0044] The control method disclosed above enables printing to be interrupted if the
paper P inserted into the magazine of the printing device does not correspond to the paper
that has to be used on the basis of the printing settings. In fact, the controller 9 is able to
determine whether the actually detected position of the alignment mark matches or not to
the preset position. The lack of matching can be caused by an error in the type of paper
inserted by the user, or by an error in the insertion operation (for example insertion in the
opposite direction of the roll of paper with the printable side overturned), or by a setting
error, or by still other causes. The controller 9 may then interrupt printing and send to the
user an error signal to suggest a corrective action. In particular, the controller 9 proceeds
with the set printing only if the layout of the alignment mark/s coincides with the
previously stored desired layout.

[0045] The printing device 1 may comprise, in particular, programme instructions that
are implementable on the electronic controller to perform the following steps: receiving
setting data for printing to be performed; reading preprinted data on the second side of
paper P by means of the linear image sensor 10; comparing the preprinted data read by the
sensor 10 with the setting data; and emitting an alarm signal if the preprinted data read by
the sensor are not compatible with the setting data.

[0046] In practice, the linear image sensor 10 may be controlled to read the preprinted
data, for example information written on the second side of paper in coded form, in
particular a barcode 1D or 2D, and to send these data to the controller 9, which is
programmed for verifying whether the preprinted data correspond to a type of data or
document to be printed that is compatible with the printing settings. This enables printing
to be interrupted if the user has inserted into the magazine a type of paper P that is not
suitable with the printing settings. The user can thus realise if there has been an error in
inserting the type of paper or in setting the printing device.

[0047] The same linear image sensor 10 may thus be used to perform various
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functions: detecting the position of the paper aligned mark/s (to enable the printing work to
be coordinated correctly) whatever the position or the layout of the alignment mark/s along
the width of the paper (without any need to position the sensor, which is able to read the
entire width of the path), enabling a position error to be reported that is due, for example,
to inserting a type of paper that is different from the set type of paper; reading information
arranged on the side that is not intended for printing of the paper, for example coded
information (like a 1D or 2D barcode or other type of code); detecting the position of a
transparency bound in the paper P, in particular the transparency bound defined by an edge

of a label in a series of continuous format labels, to check document printing.



CLAIMS

Ticket printing device (1) comprising:
- a path for supplying printing paper (P) towards an outlet (5) of a printed document;
- a print head (7) arranged along said path for printing on at least a first side of the
paper;
- at least one image sensor (10) of linear type arranged transversely to a paper
advancement direction (F) along said path for reading a second side of paper opposite
the first;
- a programmable electronic controller (9) and programme instructions implementable on
said controller for running the steps of:
¥ receiving data relating to the desired position of at least one paper alignment
mark arranged on the paper;

* receiving from said at least one image sensor (10) data relating to the actual
position of a paper alignment mark;

¥ comparing the data relating to the actual position of the alignment mark with the
data relating to the desired position; and

¥ emitting a signal on the basis of said comparing.

Printing device according to claim 1, wherein said at least one image sensor (10) extends
linearly for a width of said path that is suitable for reading an entire width of paper so that said
image sensor (10) detects a mark on the paper during the paper advancement whatever the

position of the mark along the width of the paper.

Printing device according to claim 1 or 2, comprising a paper multi-supplying unit (15) having

two or more paper magazines supplied selectively to said print head (7).

Printing device according to any preceding claim, comprising a programmable electronic
controller (9) and programme instructions implementable on said controller for running the
steps of:

- receiving setting data of printing to be performed;
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- reading pre-printed data on the second side of paper by said at least one image sensor
(10);

- verifying whether said data read by the sensor are compatible or not with the setting
data; and

- emitting a signal on the basis of said verifying.

Printing device according to any preceding claim, comprising a light source (11) arranged
opposite said at least one image sensor (10) to illuminate the first side of paper in such a

manner that said sensor is able to detect the transparency of the paper.

Printing device according to any preceding claim, comprising at least one further image
sensor (12) arranged along said path to read the first side of paper downstream of said print
head (7).

Printing device according to any preceding claim, wherein said image sensor (10) is arranged

upstream of said print head (7).

Printing device according to any preceding claim, wherein said image sensor (10) comprises

one CCD or CIS scanning sensor,

Printing device according to any preceding claim, wherein said print head (7) is of thermal

type.

Printing device according to any preceding claim, comprising means for interrupting printing if
said sensor (10) reads data on the paper that are not compatible with setting data of printing

to be performed.

Printing device according to any preceding claim, comprising means for verifying whether
data read by said sensor (10) are compatible or not with setting data of printing to be

performed and for interrupting printing in case of non-compatibility.
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Method for controlling a printing device comprising the steps of:

supplying printing paper (P) towards an outlet (5) of a printed document;

printing on at least a first side of the paper;

reading a second side of paper opposite the first side by means of an image sensor
(10) of linear type arranged transversely to a paper advancement direction (F);
receiving data relating to the desired position of at least one paper alignment mark
arranged on the paper;

receiving from said at least one image sensor (10) data relating to the actual position of
a paper alignment mark;

comparing the data relating to the actual position of the alignment mark with the data
relating to the desired position; and

emitting a signal on the basis of said comparing.



