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METHOD FOR DOT PRI NTI NG ON CARDS
DESCRI PTI ON

The present invention refers to a nmethod for dot printing
on cards.
In particular, the invention can be used for printing on
cards nmade of plastic material such as, for exanple,
credit cards, smart cards, magnetic cards, etc.
As known, these <cards usually bear signs, imges,
trademarks, that help the users to identify the purpose
of the card and to distinguish each card fromthe others.
The Applicant has found that, in order to obtain
satisfactory results from the printing process, it is
important that the position of the card to be printed is
precisely determned, so that the ink ejected by the
printhead |ands exactly on the expected spot on the
card's surface and, step by step, a correct printing is
per f or med.
In particular, the Applicant has verified that it 1is
inmportant that the card to be printed is precisely
positioned on the support carriage that noves the card
inside the printer and brings it to a suitable position
at the printing station.
In view of the above, it is an object of the present
invention to provide a method for dot printing on cards
that is capable of properly positioning the card wth
respect to the printing station that executes the
printing process.
It is another object of the present invention to provide
a method for dot printing on cards that is capable of
properly positioning the card to be printed on the
support carriage in a sinple and qui ck manner.
It is another object of the present invention to provide
a nethod for dot printing on cards that can be executed
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wth a structure that is sinple and has reduced overall
di mensi ons.

These and ot her objects are achieved by a dot printer for
printing on cards according to the <clainms appended
her et o.

Further features and advantages wi ||l be apparent fromthe
description of a non-exclusive and preferred enbodi nment
of the invention.

The description is provided for herebelow wth reference
to the attached draw ngs, wherein:

- figure 1 is a schematic perspective view of a printer
by means of which the nmethod according to the invention
can be carried out;

- figures 2-5 are schematic perspective views of portions
of the printer of figure 1;

- figure 6 is a schematic diagram show ng possible
operative configurations of the printer of claiml1;

- figure 7 is a schematic cross section view of portion
of the printer of figure 1;

- figures 8 and 9 are schematic perspective views of
details of the printer of figure 1;

- figures 10a-10c schematically show a succession of
operative conditions of the printer of figure 1

- figures 1la-11b schematically show tw different
operative configurations of a portion of the printer of
figure 1.

In the attached draw ngs, reference nuneral 1 indicates a
dot printer by means of which the nmethod according to the
present invention can be perforned.

The net hod according to the invention is suitable for dot
printing on cards |I|ike credit cards, smart cards,
magneti c cards, etc.

Preferably, the nethod according to the invention is a
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met hod for ink-jet printing on cards.

The printer 1 (figure 1) preferably conprises a storage
zone 10 wherein one or nore cards are stored.

Preferably the <cards include, or are mde of, a
t hernopl astic materi al .

In particular, the thernoplastic material can be sel ected
in the group conprising: pol yvinyl chloride (PVO);
polyvinylchloride (PVC) filled with mneral fillers;

| am nat e pol yvi nyl chl ori de (PVO); acrylonitrite-
but adi ene- st yrene ( ABS) t er pol ymers;
pol yet hyl ent er epht al ate (PET); gl ycol cont ai ni ng

pol yet hyl ent erephtal ate (PET-G ; polylacticacid (PLA).

The lam nate polyvinylchloride is forned by a central

| ayer of polyvinylchloride filled with mneral fillers,

and a couple of transparent polyvinylchloride filns
applied each on a respective surface of the centra

| ayer.

Preferably the cards have a substantially plate-like
shape, having a substantially rectangular shape in a
pl ant view, the rectangular shape has a larger side and a
smal | er side.

Preferably the larger side has a |l ength conprised between
80mm and 90mm and in particular substantially equal to
85. 7mm

Preferably the smaller side has a Ilength conprised
between 50mm and 60mm and in particular substantially
equal to 54mm

Preferably the plate-li ke shape has a thickness conprised
between 0.4mm and 0.8mm and in particular between 0.5mm
and 0. 76mm

Preferably the printer 1 (figure 1) conprises an
extraction station or picking station 20 adapted to
extract a card 11 fromthe storage zone 10.
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Preferably, the extraction station 20 is provided on a
base structure 2, that will be disclosed in detail in the
fol | ow ng.

The extraction station 20 picks one card at a tine from
the storage zone 10 and places it on a support carriage
40.

The extraction station 20 (figures 2, 5) has an out put
20a, through which the card 11 is output from the
extraction station 20.

In a preferred enbodinent, the extraction station 20
conprises a plurality of rollers, that act on the card 11
in order to nove the sanme fromthe storage zone 10 to the
out put 20a of the extraction station 20.

Due to the action of such rollers, the card 11 is placed
on a support carriage 40.

The carriage 40 conprises (figures 1, 3) a plate-Ilike
el enent 48, on which the card 11 is positioned.
Preferably, the plate |ike-element 48 has a shape, in a
plant view, simlar to that of the card 11

For exanple, the plate like-elenent 48 can have a
substantially rectangular shape, having a larger side
conprised between 75nm and 85mm and in particular
substantially equal to 80mm and a snaller side conprised
bet ween 45mm and 55mm and in particular substantially
equal to 50mMm

It is to be noted that the card 11 is preferably | arger
than the plate-like elenent 48. Accordingly, the ink used
for printing on the card 11 does not reach the plate-Iike
el enent 48, since the latter is shielded by the card 11.
This feature achi eves an advantage in that the plate-Iike
el ement 48 can be, in practice, a printed circuit board
(PCB) including heating neans for heating the card 11,
t hat woul d be damaged by an interaction with the ink.
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Preferably, the printer 1 conprises a base structure 2,
that has a substantially plate-like shape. Wen the
printer 1 is in use condition, the base structure 2 is
arranged in a substantially horizontal position, i.e.
substantially parallel to the ground.

Preferably the carriage 40 is nounted to and guided by a
guide plate 41 (figures 3, 5, 8, 1la-11b). Preferably,
the guide plate 41 is nounted on the base structure 2.
Preferably, the carriage 40 has a first end and a second
end 140a, 140b (figures 5, 11b). The first end 140a is
slidably and rotatably nounted with respect to the guide
plate 41; in particular the first end 140a is slidably
and rotatably mounted on a rod 45 fixed to the plate 41
(figure 5); the second end 140b is slidably nounted on
t he gui de plate 41.

As schematically shown in figures 1l1la-11b, the plate-like
elenment 48 is rigidly nounted on a first support el enent
141 and a second support elenment 142, that are arranged
at the first and second end 140a, 140b of the carriage 40
respectively.

The first support elenent 141 has an end rigidly
connected with the plate-like el ement 48.

The first support elenment 141 has al so a through aperture
141a for engaging the aforenmentioned rod 45. Preferably
the rod 45 is substantially parallel to the guide plate
41, and has the sane |ongitudinal extension as the guide
pl ate 41.

The second support elenent 142 has an end rigidly
connected with the plate-like elenment 48, and an opposite
end slidably engaged with the guide plate 41.

Preferably, the carriage 40 noves on the guide plate 41
along a substantially rectilinear path P (figures 3, 4).
The path P is transverse, and preferably perpendicular,
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to the direction according to which the card 11 is noved
when is it output by the extraction station 20.

Wth respect to the direction according to which the card
11 is nmoved when is it output by the extraction station
20, the card 11 has a front end FE and a rear end RE, as
schematically shown in figure 1la.

Preferably the printer 1 conprises an abutnent elenent
90, that faces the output 20a of the extraction station
20.

Preferably the abutnent elenent 90 defines a main
abut nent surface AA for the card 11.

Preferably, the abutnent elenment 90 has a substantially
pl anar surface 91 defining said main abutnment surface AA

In practice, as schematically shown in figure 1la, the
abut mrent el enent 90 can be a planar el enment 92.

For exanple, the planar elenment 92 can be a plate-like
wall, 50mm to 56nmm w de, 30mm to 32nmm long, 0.8mm to
1. 2mm t hi ck.

The printer 1 further conprises an abutnent structure
100, conprising a first abutnent portion 110 and a second
abut ment portion 120 (figures 5, 9, 10a-10c).

The first abutnent portion 110 defines a first abutnent
surface Al for the card 11. The second abutnment portion
120 defines a second abutnment surface A2 for the carriage
40.

The first abutnment surface Al is parallel to the second
abutment surface A2 and offset from said second abutnent
surface A2 by a first distance dl.

Preferably the main abutnment surface AA is transverse

and in particular perpendicular, to the first and second
abut ment surfaces Al, A2.

Preferably the first abut ment surface Al is a
substantially planar surface.
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Preferably the second abutnent surface A2 is a
substantially planar surface.

Preferably the main abutnent surface AA is a
substantially planar surface.

Preferably, the abutnment structure 100 conprises a base
portion 130, to which the first and second abutnent
portions 110, 120 are integrally nounted.

In a preferred enbodi nent, the first abutnment portion 110
extends from the base portion 130 by a first height hl,
and the second abutnment portion 120 extends fromthe base
portion 130 by a second hei ght h2.

Preferably, the first height hl is larger than the second
hei ght h2 (figure 10b).

Preferably, the base portion 130 is a substantially
pl anar el enment, as schematically shown in figure 9.
Preferably, the abutnment elenent 90 and the abutnent
structure 100 are integral with each other, as
schematically shown in figure 5.

As schematically shown in figures 5 and 9, the first
abutment portion 110 can conprise a couple of pins,
protrudi ng fromthe base portion 130.

In order to receive the card 11, the support carriage 40
is in a first position P1 (figure 6, 10a, 1la),
i medi ately downstream with respect to the output 20a of
t he extraction station 20.

In particular, in the first position Pl, the carriage 40
is interposed between the output 20a of the extraction
station 20 and the abutnment el ement 90.

Preferably, in the first position Pl, tw sides of the
plate-1ike elenent 48 are substantially parallel to the
direction according to which the card 11 is noved when it
is output by the extraction station 20.

Preferably, in the first position Pl, the other two sides
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of the plate-like elenent 48 are substantially paralle
to the main abutnment surface AA

In a preferred enbodi nent, the |onger sides of the plate-
like element 48 are parallel to the output direction of
the extraction station 20, whereas the shorter sides of
the plate-like element 48 are parallel to the nain
abut ment surface AA

Preferably, in the first position P1, the carriage 40 is
arranged side-by-side with the abutnent structure 100.
Preferably when the carriage 40 is in the first position
P1, it is closer to the second abutnent portion 120 than
to the first abutnent portion 110.

Preferably, the plate-like elenent 48 has a nmain edge 48a
(figure 10a) that has a second distance d2 from the
second abutnment portion 120 that is larger than the first
di stance dl1, i.e. the distance between the first and
second abutnent surfaces Al, A2.

Preferably, the main edge 48a of the plate-like elenent
48 is substantially rectilinear.

In the preferred enbodi nent, the main edge 48a is one of
the longer sides of the plate-like elenent 48, and in
particular the one that is closer to the abutnent
structure 100.

Preferably, the abutnent structure 100 is so arranged
that the first and second abutnent surfaces Al, A2 are
substantially parallel to the output direction of the
extraction station 20, i.e. the direction in which the
card 11 is noved when it is output by the extraction
station 20.

When the carriage 40 is in the first position Pl, it can
receive the card 11 fromthe extraction station 20.

In particular, the card 11 is placed on the plate-Ilike
el emrent 48 so that the card 11 extends partly beyond the
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mai n edge 48a, and a main side 1lla of the card 11 has a
third distance d3 from the main edge 48a that is |arger
than said first distance dl.

Preferably, the nmain side 1lla of the <card 11 1is
substantially rectilinear.

As schematically shown in figure 10a, a portion of the
card 11 is not in contact with the plate-Ilike el enent 48;
such portion is delimted, on one side, by the main side
1la of the card 11.

In a preferred enbodinment, wherein the card 11 has a
substantially rectangul ar shape, the main side 1lla is one
of the longer sides of the rectangul ar shape.

Preferably, when the carriage 40 is in the first position
P1, the plate-like elenment 48 is in a tilted condition
(figure 1l1la), i.e. tilted towards the abutment elenent
90; in other words, the plate-like element 48 has a
| arger height, with respect to the base structure 2, at
its end facing the output 20a of said extraction station
20, than at its end facing the abutnment el enent 90.
Preferably, the higher end of the plate-like elenment 48
is close to the first end 140a of the carriage 40, and
the lower end is close to the second end 140b of the
carriage 40.

Preferably, the tilted condition is due to the shape of
the guide plate 41 and that of the support elenments 141,
142.

In fact, in a preferred enbodi nent, the guide plate 41 is
so shaped that when the carriage 40 is in its first
position Pl1, the plate like element 48 is in the tilted
condi tion.

In particular, the guide plate 41 (figure 8) has a first
portion 4la interposed between the output 20a of the
extraction station 20 and the abutnent elenment 90, and at
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| east a second portion 41b at a printing station 50,
wherein printing on the card 11 can be perforned.
Preferably the first portion 4la of the guide plate 41 is
substantially honogeneously planar, i.e. all its parts
are arranged at the sanme height with respect to the base
structure 2.

The first and the second support elenents 141, 142 have
different heights, i.e. mintain the respective ends
140a, 140b of the carriage 40 at different heights wth
respect to the base structure 2 when the carriage 40 is
in the first position P1

In particular, the second support elenent 142 is shorter
than the first support elenent 141.

A schematic representation of the carriage 40 in the
first position P1 is shown in figures 10a and 1lla.

As schematically shown in figure 1lla, the second support
element 142 is in abutnment with a first zone Z1 of the
first portion 4la of the guide plate 41.

In view of the above, due to the action of the rollers
belonging to the extraction station 20 and the tilted
condition of the plate-like elenent 48, the card 11 is
noved in a first direction X1 to reach the abutnent
el ement 90, so that the front end FE of the card 11 is in
abutnment with the abutnment el enent 90.

In a preferred enbodinent, the first direction Xl is
substantially parallel to the longer sides of the card
11, and the front end FE of the card 11 is one of the
shorter sides.

Preferably, the main abutnment surface AA is the surface
substantially perpendicular to the base structure 2 and
including the front end FE of the card 11 when the latter
is in abutment wth the abutnment el enent 90.

Then the nmethod according to the invention conprises a
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step of performng a first novenment, in a second
direction X2, of the carriage 40 towards the abutnment
structure 100 (figure 10a).

Preferably, the second direction X2 is transverse, and
nmore preferably perpendicular, to the first direction X1.
Following the first novenent of the carriage 40, first
the main side 1la of the card 11 inpinges on the first
abutnment portion 110 and stops at the first abutnent
surface Al (figure 10Db).

Then the main edge 48a of the plate-like elenment 48
i npi nges on the second abutment portion 120 and reaches
t he second abut nent surface A2 (figure 10c).

In nore detail, in the first novenent of the carriage 40,
the latter and the card 11 are initially noved together
al ong the second direction X2, until the card 11 stops at
the first abutnment surface Al. Then the carriage 40
continues the novenent in the second direction X2, while
the card 11 is maintained still by the first abutnent
portion 110, wuntil the main edge 48a of the plate-Ilike
el enent 48 reaches the second abutnent portion 120.

In practice, during the second part of the first
novenent, the carriage 40 slides beneath the card 11

Wen the first novenent is conpleted, the nutua
positioning of the card 11 and the carriage 40, i.e. the
plate-1i ke el enent 48, is mechanically established by the
abutment elenent 90 (along the first direction X1), and
by the abutnment structure 100 (al ong the second direction
X2) .

Preferably, the first abutment surface Al is a plain
substantially perpendicular to the base structure 2 and
that includes the main side 1la of the card 11 when the
latter is in abutnment with the first abutnment portion
110.



10

15

20

25

30

12

Preferably, the second abutnment surface A2 is a plain
substantially perpendicular to the base structure 2 and
that includes the main edge 48a of the plate-like el enent
48 when the latter is in abutnment wth the second
abut ment portion 120.

Preferably, while the first novenent of the carriage 40
is performed, the card 11, and in particular the front
end FE thereof, is kept in abutnent with the abutnent
el ement 90, so that the nmutual positioning of the card 11
and the plate-like elenent 48 along the first direction
X1 is maintained while the mutual positioning along the
second direction X2 is achieved.

Preferably, after the main edge 48a of the plate-like
el enent 48 has inpinged on the second abutnent portion
120, the method further conprising a step of performng a
second novenent of the carriage 40 in the second
direction X2 for a preset additional path.

This ensures optiml abutnent of the carriage 40 and the
card 11 with the abutment structure 100.

Preferably, the abutnent structure 100 is slidingly and
resiliently coupled to the frame of the printer 1, and in
particular to the guide el enent 41.

Preferably, the abutnment structure 100 is slidingly
engaged with a slot 143 of the guide elenent 41 (figure
5).

A resilient nenber, such as a spring, for exanple (not
shown) is active on the abutnment structure 100 so as to
all ow novenment of the abutnent structure 100 between a
first position, wherein it receives the card 11 and the
carriage 40, and a second position, reached after
performng said preset additional path, which is the
actual end of stroke. After the carriage 40 has noved to
the printing station 50, the abutnent structure 100 is
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brought back to the first position by the resilient
menber.

For exanple, the preset additional path can be 20mm to
30mm | ong.

The nmethod according to the invention further conprises
performng a min novenent of the carriage 40 for
bringing the card 11 to the printing station 50.
Preferably, the main novenent is perforned after the
first novenent, and in particular after the second
novenent .

The main novenent is perfornmed along the rectilinear path
P of the carriage 40 on the guide plate 41, in a
direction opposite to the second direction X2.

In other ternms, the main novenment causes the carriage 40
to nove away fromthe abutnment structure 100.

The main novenment brings the carriage 40 in a second
position P2, wherein the <card 11 card undergoes a
printing process by the printing station 50.

Preferably, when the carriage 40 is in its second
position P2, the plate-like elenent 48 is substantially
parallel to the base structure 2.

Preferably, when the carriage 40 is in its second
position P2, it is at the second portion 41b of the guide
el ement 41.

In particular, when the carriage 40 is in its second
position P2, the plate-like elenent 48 is substantially
parallel to the second portion 41b of the guide plate 41
(figure 11b).

The second portion 41b of the guide plate 41 includes a
second zone Z2, which the second support elenent 142 is
in abutnment with when the carriage 40 is in the second
position P2.

The second zone Z2 is arranged at a higher height than
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the first zone Z1 wth respect to the base structure 2.
Wen the carriage 40 is in the second position P2, the
rod 45 supports the first support elenent 141, and the
second zone Z2 supports the second support el enment 142.
Preferably, the difference in height between the second
zone Z2 and the remaining part of the second portion 41b
of the guide plate 41 is substantially equal to the
difference in length between the first and the second
support elenents 141, 142. Likew se, as nentioned above,
when the carriage 40 is in the second position P2, the
plate-like element 48 is substantially horizontal, i.e.
substantially parallel to the base structure 2.
Preferably, the guide plate 41 conprises a transition
zone TZ (figure 8), interposed between the first zone Z1
and the second zone Z2, so that the height with respect
to the base structure 2 gradually changes.

For exanple, the height difference between the first zone
Z1 and the second zone Z2 is conprised between 10mm and
15mMm

For exanple, the length of the transition zone TZ
determined on a plane parallel to the base structure 2,
is conprised between 30mm and 35mm

The printing station 50 is then activated for dot
printing on the card 11.

Preferably, the printing station 50 is configured for
i nk-jet printing.

In particular, the printing station 50 (figure 4)
conprises at l|least an ink-jet printhead 51 for ink-jet
printing on the card 11.

The printhead 51 is provided with at |east a reservoir 52
containing ink. Said ink conprises:

- a nmedium or vehicle, consisting of a lowboiling

organi ¢ sol vent;
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- an auxiliary solvent consisting of a high-boiling
organi ¢ sol vent;

- a colouring conponent soluble in said nedium or
vehi cl e.

In this context and in the following clains, the term
"sol ubl e" indicates solubility of at |east 10% w w.
Preferably the vehicle has a boiling tenperature | ower
than 120°C and in particular | ower than 80°C

Preferably the vehicle is selected in the group of
al cohol s.

For exanple, the vehicle can be ethanol, n-propanol, n-
but anol .

The vehicle has the tasks of dissolving the various
conponents of the ink and sustaining the formation of the
i nk bubbl es.

Preferably the auxiliary solvent has a boiling
tenperature higher than 120°C and in particular higher
t han 150°C.

Preferably the auxiliary solvent is able to dissolve or
to swell the plastic materials, and in particular the
thernoplastic material of which the cards are made.
Preferably the auxiliary solvent 1is soluble in the
vehi cl e.

For exanple, the auxiliary solvent can be selected in the
group conpri sing: N- net hyl - 2- pyrrol i done, N- et hyl - 2-
pyrrolidone, 1, 3-di met hyl -i m dazol i di none, &-
caprol act one, y_but yrol act one; gl ycol et hers l'ike:
et hyl ene gl ycol mononet hyl ether, diethylene glyco
nmonobutyl ether, triethylene glycol nononethyl ether,
esters like: ethyl lactate, ethyl acetate; or mxtures
t her eof .

Preferably, the colouring conponents belongs to the so
called Solvent famly according to the Colour |Index
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t erm nol ogy.

Preferably the colouring conponent is a substance that is
capable of dissolving in the plastic material of which
the cards are made, so as to becone integral with the
cards and to obtain an optimal printing.

For exanple, the colouring conponent can be selected in
the group conprising: solvent black 29, solvent black 27;
solvent blue 67, solvent blue 44, solvent blue 70;
solvent yellow 82, solvent yellow 88; solvent red 125,
sol vent red 122.

Preferably, the ink also conprises one or nore additives
such as, for exanple, levelling agents, in order to
improve the uniformty of the distribution of the ink on
t he cards.

For exanpl e, such additives can include silicon
derivati ves.

In the preferred enbodi nent schematically shown in figure
4, the printhead 51 is provided with two reservoirs 52.
The printing station 50 conprises a driving system (not
shown) adapted to nove the printhead 51 back and forth,
along a preset path, so that the printhead 51 can eject
ink on the card 11 during a sequence of steps regul ated
by a properly configured regulation unit.

Preferably the printhead 51 is slidably nounted on a
support plate 53. In a preferred enbodi nent, the support
plate 53 is transverse, and preferably perpendicular, to
the path P of the carriage 40.

Preferably, in order to secure the card 11 to the plate-
like elenment 48, the printer 1 conprises a suction system
70 (figure 7).

Preferably, the suction system 70 conprises a punp neans
71, and at |east a conduit 72.

The conduit 72 has a first end 72a and a second end 72b.



10

15

20

25

30

17

The first end 72a is connected wth the punp neans 71.
The second end 72b is engaged with the plate-1ike el enent
48 of the carriage 40.

Preferably the plate-like elenent 48 has one or nore
through holes 49 for allowing said suction 70 systemto
act on said card 11.

In practice, the suction action generated by the punp
means 71 is transmtted to the card 11 through the
conduit 72 and the one or nore through holes 49 of the
pl ate-1i ke el enent 48.

Preferably one or nore of the one or nore through holes
49 have a first portion 49a and a second portion 49b.

The first portion 49a ends on the first surface 148a of
the plate-like element 48. The first portion 49a has a
cross-section, on a first plain substantially parallel to
the planar extension of the plate-like elenment 48. Such
cross-section is referred to as "first cross-section”

The second portion 49b ends on the second surface 148b of
the plate-like elenent 48. The second portion 49b has a
cross-section, on a second plain having the sane position
as (i.e. being distinct fromand parallel to) said first
plain. Such cross-section is referred to as "second
Cross-section".

Preferably, the first cross-section is larger than the
second cross-section. Advantageously, this inproves the
suction engagenent between the card 11 and the plate-Iike
el ement 48.

The suction system 70 is particularly advantageous in
order to obtain the so-called "borderless printing", i.e.
a printing wherein 100% of the card' s surface can be
actual Iy used.

In fact, by enploying the above cited suction system 70,
no further gr abbi ng/ pi cki ng/ handl i ng menber s are
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necessary, that would be at |east partly interposed
between the printhead and the card's surface during the
printing operation, thereby preventing the ink to reach
t he whol e surface of the card.

Preferably, the suction system 70 is activated after
conpletion of the first nmovenent, and in particular after
conpl etion of the second novenent.

Preferably, the suction system 70 is activated before
carrying out the main novenent.

Preferably, the suction system 70 is nmaintained active
along all the printing process by the printing station
50.

Preferably, the main novenent, the first novenent and the
second novenent of said carriage 40 are perforned noving
the carriage 40 on the guide plate 41.

Preferably, the above nentioned first position Pl and
second position P2 are defined on the guide plate 41.

In order to nove the carriage 40 along its path P, the
printer 1 conprises a driving notor.

Preferably, the driving notor is nmounted to and integral
with the base structure 2 of the printer 1.

Preferably, the driving notor is nounted at an end El1, E2
of the guide plate 41. End E1 is the one closer to the
out put 20a of the extraction station 20.

More preferably, the driving nmotor is nounted at the
second end E2 of the guide plate 41.

Preferably, the driving notor is connected to the
carriage 40 by means of a mechanism conprising a pulley
and a belt. The pulley is force fitted on the notor
output shaft. The belt is engaged with the pulley and
fixed onto the carriage 40.

The carriage 40 is also subject to the action of a
resilient nmenber, slidably nounted on the guide plate 41.
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Preferably the resilient nenber conprises an auxiliary
pul l ey and a spring. The auxiliary pulley is engaged with
the belt. The spring has a first end engaged with the
guide plate 41, and a second end, opposite to said first
end, engaged with the auxiliary pulley through a support
menber.

The resilient nmenber acts al ong the novenent direction of
the carriage 40 (i.e. the direction of path P) and, in
cooperation wth the driving notor, contributes to
defining the novenent of the carriage 40.

Preferably, the nmethod according to the invention further
conprises performng a third novenment of the carriage 40,
from the second position P2 to a third position P3
(figure 6). The third position P3 is substantially at the
second end E2 of the guide plate 51. Thus, the second
position P2 is preferably interposed between the first
position P1 and the third position P3 along the path P
Wen the carriage 40 is in the third position P3, the
card 11 can be subject to the action of an ejection
station 60. The ejection station is configured to nove
the card 11 away fromthe carriage 40 and, preferably, to
make it land into a contai ner 63.

As schematically shown in figure 3, the ejection station
60 conprises an ejection roller 61 activated by an
activation nechani sm 62.

In use, the ejection roller 61 is in contact with the
upper surface of the card 11 and, rotating, acts on the
card in order to eject the sane.

Preferably the activation nmechanism 62 is driven by an
el ectro-nmechani cal actuator, such as an electric notor.
The activation nmechanism 62 can conprise a suitable
ki nematic chain 64 that transfers the rotation of said
electric nmotor to the ejection roller 61
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In a preferred enbodi nent, the ejection roller 61 and at
| east a part of the activation nechanism 62 are nounted
on a novable plate 65, pivoted to a frane nounted on the
base structure 2 of the printer 1. The novable plate 65
can be driven between a |ower position, wherein it is in
contact with the card 11 so as to nove the sane, and an
upper position, wherein it allows the card 11 to reach
the ejection station 60 after the printing operation.
Preferably, the suction system 70 is nmintained active
until the third novenent is conpleted.

Preferably, the suction system 70 is sw tched-off after
conpletion of the third novenent, before the ejection
station 60 is activated.

Preferably, the ejection station 60 act along an ejection
direction X3, t hat is transverse, and preferably
perpendi cular, to the path P of the carriage 40.

In the preferred enbodinent, the ejection direction is
substantially parallel to the first direction XI1.

In particular, the rotation axis of the ejection roller
61 is advantageously parallel with respect to the path P,
so as to eject the <card 11 along a direction
substantially perpendicular with respect to the sane path
P

In view of the above, the printer 1 can have a
substantially "C'-shaped structure, that is schematically
shown in figure 6. This "C'-shaped structure conprises:
the storage zone 10, the extraction station 20, the guide
plate 41, the ejection station 60, and the contai ner 63.
The printer 1 preferably conprises a control system 200
(schematically shown in figure 6) configured for naking
the extraction station 20, the carriage 40, the printing
station 50, the extraction station 60 carry out the
functions described above.
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The <control system 200 may conprise an electronic
processor, programed so as to nmanage the working of the
printer 1 and conponents thereof.

The control system 200 may further conprise actuators and
mechani cal connections associated to said processor and
properly arranged so as to allow performng of said
oper ati ons.

Advant ageously the control system 200 wmay further
conprise one or nore sensors adapted to provide the
el ectronic processor W th par anet er s and dat a
representative of operative conditions of the printer, so
that said processor is able to deternmine the proper
action to be undertaken.

The invention achi eves inportant advant ages.

The method according to the invention allows a proper
positioning of the card with respect to the printing
station that executes the printing process.

Anot her advantage consists in that the card to be printed
is positioned on the support carriage in a sinple and
qui ck manner.

Anot her advantage consists in that the printer by neans
of which the nethod according to the invention is carried
out is characterized by a sinple structure and reduced

overal | di nensi ons.
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CLAI M5
1. Method for dot printing on cards conprising:
- activating an extraction station (20) for placing a
card (11) on a support carriage (40), the carriage (40)
including at Jleast a plate-like elenent (48) for
supporting said card (11), said plate-like elenment (48)
having at | east a nain edge (48a);
- performng a main novenent of said carriage (40) for
bringing said card (11) to a printing station (50), said
card (11) having at least a main side (1la);
- activating said printing station (50) for dot printing
on said card (11);
wherein placing said card (11) on said carriage (40)
conpri ses:
- providing an abutnment elenent (90) facing an output
(20a) of said extraction station (20);
- providing an abutnment structure (100), conprising:
e a first abutnment portion (110) that defines a
first abutnment surface (Al) for said card (11);
e a second abutment portion (120) that defines a
second abutnent surface (A2) for said carriage
(40),
the first abutnment surface (Al) having a first
di stance (dl) from said second abutnment surface
(A2);
- placing said carriage (40) at a first position (Pl1), in
whi ch said carriage (40) is interposed between the output
(20a) of said extraction station (20) and said abutnent
element (90), and in which said main edge (48a) has a
second distance (d2) from said second abutnment portion
(120) larger than said first distance (dl);
- placing said card (11) on said plate-like elenment (48)
so that the card (11) extends partly beyond the nain edge
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(48a) and the main side (1la) has a third distance (d3)
fromthe main edge (48a) that is larger than said first
di stance (dl);
- noving said card (11) in a first direction (X1) so as
to i npinge onto said abutnment el enent (90);
- performing a first novenent, in a second direction (X2)
transverse to said first direction (X1), of said carriage
(40) toward said abutnment structure (100), so that:
e first the main side (1la) of said card (11)
I npinges on said first abutnment portion (110) and
stops at said first abutnent surface (Al), and
e then the main edge (48a) of said plate-Ilike
elenent (48) inpinges on said second abutnent
portion (120) and reaches said second abutnent
surface (A2).
2. Method according to claim 1l further conprising keeping
said card (11) in abutnment with said abutnent elenent
(90) while the first novenent is perforned.
3. Method according to claiml or 2 wherein said abutnent
el ement (90) defines a main abutnment surface (AA) for
said card (11), said min abutnment surface (AA) being
transverse, and preferably perpendicular, to said first
and second abutnment surfaces (Al, A2).
4. Method according to claim 3 wherein said abutnent
element (90) has a substantially planar surface (91)
defining said main abutnent surface (AA).
5. Method according to anyone of the preceding clains
wherein said first and second directions (X1, X2) are
per pendi cul ar to each other.
6. Method according to anyone of the preceding clains
wherein said first abutnent surface (Al) is parallel to
t he second abutnent surface (A2).

7. Method according to anyone of the preceding clains
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wherein the step of providing said abutnment structure
(100) conpri ses:

- providing a base portion (130), to which said first and
second abutnment portions (110, 120) are integrally
nount ed.

8. Method according to claim 7 wherein said first
abutnment portion (110) extends from said base portion
(130) by a first height (hl), said second abutnent
portion (120) extends from said base portion (130) by a
second hei ght (h2).

9. Method according to claim 8 wherein said first height
(hl1l) is larger than said second height (h2).

10. Method according to anyone of the preceding clains
wherein said carriage (40) in said first position is
closer to said second abutnment portion (120) than to said
first abutnent portion (110).

11. Method according to anyone of the preceding clains
further conprising, after the main edge (48a) of said
plate-1ike element (48) has inpinged on said second
abut ment portion (120), performng a second novenent of
said carriage (40) in said second direction (X2) for a
preset additional path.

12. Method according to anyone of the preceding clains
further conprising a step of providing a base structure
(2), on which at |east said extraction station (20) and
printing station (50) are nounted.

13. Method according to claim 12 wherein the step of
placing said carriage (40) at said first position (Pl)
conprises tilting said plate-like elenment (48) in a
tilted condition wherein it 1is tilted towards said
abutnment elenment (90), so that that plate-like elenent
(48) has a larger height, with respect to said base
structure (2), at its end facing the output of said
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extraction station (20) than at its end facing said
abut ment el enent (90).

14. Method according to anyone of the preceding clains
conpri si ng:

- providing a guide plate (41), having a first portion
(41a) interposed between the output of said extraction
station (20) and said abutnment elenent (90), and at | east
a second portion (41b) at said printing station (50);

- slidably nmounting said carriage (40) on said guide
plate (41),

the first position (Pl) of said carriage (40) being
defined on said guide plate (41),

the main novenent, the first novenent and the second
novenment of said carriage (40) being perforned noving
said carriage (40) on said guide plate (41).

15. Method according to claim 13 and 14 wherein said
carriage (40) has a first end (140a) and a second end
(140b),

the first end (140a) is slidably and rotatably nounted
with respect to said guide plate (41),

the second end (140b) is slidably nounted on said guide
plate (41),

said guide plate (41) being so shaped that:

- when the carriage (40) is in its first position (P1),
the plate-like elenment (48) is in the tilted condition;

- when the carriage (40) is in its second position (P2),
the plate-like elenment (48) is substantially parallel to
t he base structure (2).

16. Method according to clains 15 wherein said plate-like
elenent (48) is rigidly munted on a first support
el emrent (141) arranged at the first end (140a) of the
carriage (40), and on a second support elenment (142)
arranged at the second end (140b) of the carriage (40).
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17. Method according to claim 16 wherein said first
support elenment (141) has an end rigidly connected wth
the plate-like element (48), and has also a through
aperture (141a) for engaging a rod (45) substantially
parallel to the guide plate 41.

18. Method according to claim 17 wherein said second
support elenment (142) had an end rigidly connected wth
the plate-like elenent (48), and an opposite end slidably
engaged with the guide plate (41).

19. Method according to claim 18 wherein the first
portion (4la) of the guide plate (41) includes a first
zone (Z1), which the second support elenment (142) is in
abutment with when the carriage (40) is in the first
position (Pl), and the second portion (41b) of the guide
plate (41) includes a second zone (Z2), which the second
support element (142) is in abutnment wth whhen the
carriage (40) is in the second position (P2),

the first zone (Z1) being arranged at a | ower height than
the second zone (Z2) with respect to a base structure (2)
of the printer (1).

20. Method according to anyone of the preceding clains
further conprising:

- providing a suction system (70);

- activating said suction system (70) so as to act on
said carriage (40) and said card (11) for securing said
card (11) to said plate-like el enent (48).

21. Method according to claim 20 wherein said plate-Ilike
el enent (48) has one or nore through holes (49) through
whi ch said suction system (70) acts on said card (11).

22. Method according to claim 21 wherein providing said
suction system (70) conpri ses:

- providing a punp neans (71);

- providing at least a conduit (72), having a first end
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(72a) engaged with said punp (71), and a second end (72b)
engaged with said plate-like elenment (48) for connecting
said through holes (49) wth said punp neans (71).

23. Method according to anyone of clains 20 to 22 wherein
the step of noving said carriage (40) to said printing
station (50) is carried out after activation of said
suction system (70).

24. Method according to anyone of the preceding clains,
wherein said card (11) has a substantially plate-like
shape, having a substantially rectangular shape in a
pl ant view, said rectangular shape having a |arger side
and a small er side.

25. Method according to claim 24 wherein said main side
(11a) is one between said larger side and shorter side,
preferably said | arger side.

26. Method according to claim 24 or 25 wherein said
| arger side has a |length conprised between 80mm and 90mm

27. Method according to anyone of clains 24 to 26 wherein
said smaller side has a length conprised between 50nm and
60mMm

28. Method according to anyone of clains 24 to 27 wherein
said plate-like shape has a thickness conprised between
0. 4mm and 0. 8nm

29. Method according to anyone of the preceding clains
wherein the min side (1la) of said card (11) is
substantially rectilinear.

30. Method according to anyone of the preceding clains
wherein the main edge (48a) of said plate-like elenent
(48) is substantially rectilinear.

31. Method according to anyone of the preceding clains
wherein said first abut nent surface (Al) is a
substantially planar surface.

32. Method according to anyone of the preceding clains
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wherein said second abutnent surface (A2) is a
substantially planar surface.
33. Method according to anyone of the preceding clains
wher ei n sai d mai n abut nent surface (AA) IS a
substantially planar surface.
34. Method according to anyone of the preceding clains
wherein said printing station (50) perfornms an ink-jet
printing on said card (11).
35. Dot printer for cards conprising:
- a carriage (40) including at least a plate-like el ement
(48) for supporting a card (11), said plate-like el enent
(48) having at least a main edge (48a), said card (11)
having a main side (1lla);
- an extraction station (20) for placing said card (11)
on the support carriage (40);
- a printing station (50) for dot printing on said card
(11);
- an abutnent elenent (90) facing an output (20a) of said
extraction station (20);
- an abutnent structure (100), transversal to said
abut mrent el enent (90), conprising:
e a first abutnment portion (110) that defines a
first abutnment surface (Al) for said card (11);
* a second abutnment portion (120) that defines a
second abutnent surface (A2) for said carriage
(40),
the first abutnent surface (Al) having a first distance
greater than zero (dl) from said second abutnent surface
(A2);said printer (1) further conprising a control system
(200) adapted to:
- control said extraction station (20) to make it place
said card (11) on the support carriage (40) so that said
card (11) reaches said abutnment el enent (90),
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- nove said carriage (40) so that the nmain side (1la) of
said card (11) reaches said first abutnment surface (Al),
and the main edge (48a) of said plate-like elenent (48)
reaches said second abutnment surface (A2);

- nove said carriage (40) to said printing station (50).



