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(54)  Silk-screen printing method and printing machine that carries out this method

(57)  Asilk-screen printing machine (1) comprising a
base frame (2) with respect to which a flat support (3)
for a sheet (4) can move from a loading position (5) to a
printing position (6) under a silk-screen (7), having a silk
screen (7'), relatively to which a support (8) can slide
comprising a doctor (9) and a counter-doctor (10).
Above the printing zone (6) a shield (11) is provided
suitable for protecting the operator from the vapour of
ink present on the silk cloth (7). The base frame (2), at
the loading zone (5), has positioning registers of refer-
ence (12,13) suitable for allowing the location of the
sheet (4) with respect to the flat support (3), so that
when the latter is located in the printing zone (6) the
sheet (4) is positioned correctly with respect to the silk-

screen (7). The flat support (3) is of vacuum type and
has a projecting grid (20) on which the sheet (4') already
printed in a previous step can rest. The machine pro-
vides furthermore two pawls (21,22) that engage with
the flat support (3) and the grid (20). Opposite to the
loading zone (5) an unloading zone (14) is provided
where a conveyor belt (23) is present. At the end of the
printing step, the back stroke of the flat support (3)
towards the loading position (5) is effected, and the
pawls (21, 22) block the back stroke of the sheet just
printed (4) and the sheet previously printed (4'), which
fall respectively on the grid (20) and on an unloading
zone (14).
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Description

Field of the invention

[0001] The present invention relates to the field of
graphic printing machines, and more precisely it relates
to a silk-screen printing method with automatic delivery
of the sheets.

[0002] Furthermore the invention relates to a silk-
screen printing machine that carries out this method.

Description of the prior art

[0003] Traditional manual silk-screen printing
machines provide a fixed flat support for a sheet to print.
Usually the flat support is a suction plane for making
easier the adhesion of the sheet. Above the flat support
a movable support is provided holding a silk-screen for
an ink of predetermined colour and an ink spreading
means, commonly said doctor and counter-doctor.
[0004] The movable support of the silk-screen can
be closed normally book-like on the flat support about a
pivot axis opposite to the operator. For a correct
arrangement of the sheet on the flat support positioning
registers are necessary, so that the printing is effected
with precision in a predetermined zone of the sheet.
The precision of reference points for the sheets is
essential in the silk-screen printing with several colours.
[0005] Practically, every sheet to print is arranged
on the support plane, and, in the machines with suction
plane, the operator commands the vacuum with a pedal.
Then, manually, the operator lowers the support so that
the silk-screen contacts the sheet. Automatically, or
manually, the doctor effects a stroke for spreading the
ink over the silk-screen and applying a layer of colour
onto the sheet. In this step most of silk screen printing
machines provide the silk-screen with a slight inclination
towards the above after the passage of the doctor in
order to avoid smudges of colour on the sheet.

[0006] At the end of the stroke, the counter-doctor
with a backward movement removes the ink from the
silk-screen gathering the ink all on a side and then the
operator raises again the movable support, picking up
the printed sheet from the flat support and putting it in a
drier.

[0007] Manual machines of the above kind have the
following drawbacks:

- the operator must carry out manually the two steps
of loading and unloading the sheets;

- being the positioning registers thin in order not to
disturb the printing step, the loading step must be
effected with care to avoid that the sheet are placed
incorrectly. In this case the thinner is the sheet to
print the more is the loading difficult; in fact the thin-
ner the positioning registers are, the more their cor-
rect placement is troublesome;

- the duration of the cycle is high owing to the double
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loading steping and unloading and to the need of
raising and lowering manually the movable support;

- automatic sheet removing systems exist, for exam-
ple by means of suction elements, which however
have the drawback of being bulky and of requiring
high additional costs, and in any case in the step of
removal of the sheet from the flat support there is
the risk of damaging the printing still fresh;

- la need of lowering and raising every time the sup-
port of the silk-screen prevents from using effective
suction systems of the ink vapour, since every time
the movable support is raised the printing zone is
open.

[0008] Machines also exist wherein the support
plane slides horizontally. However, except from the
advantage of not raising and lowering the movable sup-
port, the same problems arise of unloading manually
the sheets or of using expensive devices for picking up
the sheets.

[0009] Concerning the silk-screen printing step,
there is the drawback that in traditional machines the
counter-doctor is at an angle with respect to the silk-
screen and during the approach to the silk screen the
counter-doctor wears the silk-screen in the point of
impact.

Summary of the invention

[0010] It is object of the present invention to provide
a silk-screen printing method wherein the step of
unloading the printed sheets is carried out in an easy
and automatic way, without the need of expensive auxil-
iary apparatus.

[0011] It is still object of the present invention to
provide a silk-screen printing method wherein the doc-
tor and the counter-doctor has a smooth stroke that
does not cause wear of the silk-screen.

[0012] It is another object of the present invention to
provide a silk-screen printing machine that carries out
this method.

[0013] These and other objects are achieved by the
silk-screen printing method according to the invention,
which can be fixed to a silk-screen printing machine
comprising a flat support for a sheet or other article to
print, a silk-screen and means for effecting a ink spread-
ing on the silk screen, comprising the steps of:

- loading a sheet to print flat support;

- translating the flat support from a loading position
to a printing position of the sheet under the silk
screen;

- lowering the silk-screen and effecting a ink spread-
ing on the sheet;

- arranging a first pawl between the printing position
and the loading position;

- back stroke of the flat support towards the loading
position, the pawl at the passage of the flat support
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blocking the back stroke of the sheet, whereby the
sheet falls in a zone located under the silk screen.

[0014] In particular, at the moment of the fall of the
sheet in the zone located under the silk-screen the fur-
ther steps can be provided of:

- keeping the sheet on a suspension grid,

- loading a second sheet and forward stroke of the
flat support again in the printing position, the sheet
on the suspension grid running from a position
located under the silk-screen to an unloading posi-
tion on the grid;

- arranging a second pawl between the position
located under the silk-screen and the unloading
position,

- back stroke of the flat support in the loading posi-
tion and of the grid in a position located under the
silk screen, a second pawl at the passage of the
grid blocking the sheet that is being carried by the
grid, whereby the sheet falls in a an unloading zone.

[0015] In the zone of fall under the silk-screen or in
the unloading zone a step is provided of delivering the
sheet on a mezzo of transfer, for example a conveyor
belt.

[0016] Preferably, the ink spreading on the silk-
screen is executed by means of a doctor and a counter-
doctor integral to a support, a step of rotation being pro-
vided of the doctor and the counter-doctor between a
first position, wherein the doctor contacts the silk-
screen and the counter-doctor is raised with respect to
the silk screen, and a second position, wherein the doc-
tor is raised with respect to the silk-screen and the
counter-doctor contacts the silk screen, whereby the
contact of the doctor and the counter-doctor with the
silk-screen is carried out according to a curved line
arranged substantially tangential with respect to the silk
screen.

[0017] According to another aspect of the invention,
a machine for silk-screen printing, having a flat support
for a sheet or other article to print, a silk-screen and
means for effecting a ink spreading on the silk screen,
comprises:

- means for translating the flat support from a loading
position, wherein a sheet to print is arranged ther-
eon, to a printing position under the silk screen;

- means for lowering the silk-screen and for spread-
ing ink;

- a first pawl located between the printing position
and the loading position and movable from a rest
position to a position of intersection with the sheet
trajectory;

- a zone located under the silk-screen suitable for
receiving the sheet in case of interference of the
sheet with the first pawl during the back stroke of
the flat support towards the loading position.
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[0018] The zone located under the silk-screen suit-
able for receiving the sheet advantageously comprises
a suspension grid that extends from the flat support
opposite to the loading zone, the grid being movable
from a position located under the silk-screen to an
unloading position. A second pawl is provided between
the position located under the silk-screen and the
unloading position, movable between a position of inter-
section with the sheet trajectory and a rest position,
whereby during the back stroke of the grid towards the
position located under the silk screen, the second pawl
is moved to a position of interference and blocks the
sheet, which falls in a an unloading zone.

[0019] In the zone of fall under the silk-screen or in
the unloading zone means of transfer of the sheet can
be provided.

[0020] Advantageously, the means for effecting an
ink spreading comprise a doctor and a counter-doctor
integral to a support, means being provided on the sup-
port for rotating the doctor and the counter-doctor with
respect to a longitudinal axis between a first position,
wherein the doctor contacts the silk-screen and the
counter-doctor is raised with respect to the silk screen,
and a second position, wherein the doctor is raised with
respect to the silk-screen and the counter-doctor con-
tacts the silk screen, whereby the contact of the doctor
and the counter-doctor with the silk-screen is carried
out according to a curved line.

[0021] In a preferred embodiment the means for
translating move the flat support from the loading posi-
tion to the printing position on a base frame, in the load-
ing position the base frame comprising fixed means of
reference for positioning the sheet on the flat support
ready for the following printing step, the means of refer-
ence being fastened to the edges of the flat support
when itis in the loading position. The sheet is positioned
in the loading position along two adjacent edges of the
flat support, the silk-screen in the printing position hav-
ing two adjacent edges located above said two edges of
the flat support.

Brief description of the drawings

[0022] Further characteristics and the advantages
of the machine and of the method for silk-screen print-
ing according to the present invention will be made
clearer with the following description of an embodiment
thereof, exemplifying but not limitative, with reference to
attached drawings wherein:

- figure 1 shows a sectional view Of a machine for
silk-screen printing that uses the method according
to the invention in a first working position and pre-
cisely a loading position;

- figure 2 shows the machine of figure 1 in a second
working position, during the printing step;

- figure 3 shows the machine of figure 1 in a first step
of back stroke of the flat support after the printing;
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- figure 4 shows the machine of figure 1 in a succes-
sive steps of back stroke of the support plane.

Description of an the preferred embodiments

[0023] With reference to figure 1, a silk-screen
printing machine 1 according to the invention comprises
a base frame 2 with respect to which a flat support 3 for
a sheet 4 can be moved by not shown means from a
loading position 5 to a printing position 6 (figure 2).
[0024] In the printing position 6 the flat support 3 is
located under a silk-screen 7, having a silk cloth 7', rel-
atively to which a support 8 can slide comprising a doc-
tor 9 and a counter-doctor 10.

[0025] Above the printing zone 6 a shield 11 is pro-
vided for protecting the operator from the vapour of ink
present on the silk cloth 7. The base frame 2, at the
loading zone 5, has positioning registers 12 and 13 suit-
able for allowing the correct delivery of the sheet 4 on
the flat support 3, so that, when the latter is located (fig-
ure 2) in the printing zone 6, the sheet 4 is positioned
correctly with respect to the silk-screen 7.

[0026] The flat support 3 is of vacuum type, i.e. it is
perforated and under it a suction chamber is provided
wherein vacuum is made by means of a suction pump
15 and a flexible tube 16.

[0027] The suction plane 3 has a grid 20 projecting
outwardly on which a sheet 4' can rest that has been
already printed in a previous step. The machine pro-
vides furthermore two pawls 21 and 22 suitable for
engaging with the flat support 3 of the grid 20 in the way
hereinafter described. Opposite to the loading zone 5 a
an unloading zone 14 is provided where a conveyor belt
23 is present, for example of transfer into a drier.
[0028] The operative steps of the machine are the
following:

- loading the sheet 4 to print on the flat support 3 in
the loading position 5 (figure 1);

- translating the flat support 3 from the loading posi-
tion 5 of figure 1 (indicated with a dotted line in fig-
ure 2) to the printing position 6 of the sheet 4 under
the silk-screen 7 (figure 2),

- lowering the silk-screen 7 and effecting an ink
spreading stroke on the sheet 4 by means of doctor
9, running from the position indicated with a contin-
uous line of figure 2 to the position indicated with a
dotted line;

- arranging the first pawl 21 between the printing
position 6 and the loading position 5, so that it inter-
sects the trajectory of printed sheet 4, but it does
not block the flat support 3;

- back stroke (figure 3) of the flat support 3 towards
the loading position 5, whereby the pawl 21 at the
passage of the flat support 3 blocks the back move-
ment of the sheet 4, which slides on the flat support
3 and falls below the printing zone 6 under the silk-
screen 7 (figure 4).
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[0029] At the moment of the fall the sheet 4 is held
by grid 20, which protrudes from the flat support 3.

[0030] The sheet 4', which had been previously
held by the suspension grid 20, as shown in figures 3
and 4, at the moment of the back stroke of the flat sup-
port 3 and of the grid 20 is blocked by second pawl 22,
which in the meantime has been raised (figure 2).
Therefore, sheet 4', as shown in figure 4, slides on the
grid 20 and falls on conveyor belt 23 located in the
unloading zone 14.

[0031] Concerning the loading step, sheet 4 posi-
tion can be effected very easily by means of the posi-
tioning registers 12 and 13, which are fixed to the base
frame 2 and then do not disturb the printing zone 6 and
the silk-screen 7. Positioning registers 12 and 13 are
arranged so that they coincide with the position of stop
of the flat support 3 in the loading zone 5.

[0032] Concerning the step of printing, as shown in
figure 2, the movement of the support 8 that causes the
spreading of the ink on the silk-screen 7 is carried out
when support 8 is rotated with respect to a pin 8', so that
the doctor 9 touches the silk cloth 7' of silk-screen 7. At
the end of the printing step, as shown in figure 3, the
support 8 rotates about pin 8' so that counter-doctor 10
contacts smoothly silk cloth 7' of silk-screen 7 and then,
as shown in figure 4, effects the movement of gathering
the ink present on the silk cloth 7' same.

[0033] The machine for silk-screen printing that car-
ries out the method according to the invention has then
the following advantages:

- it operates in a way easy and automatic;

- it allows the evacuation of the printed sheets with-
out richiedere expensive apparecchiature;

- the stroke of the doctor and of the counter-doctor is
carried out in a smooth way and it does not cause
quick wear of the silk-screen;

- the positioning step is easy and makes quick the
steps of preparation of the printing on the machine;

- the cycle time is substantially half than the prior art
since the step of manual unloading and the need of
raising and lowering manually the movable support
are avoided,;

- the presence of a shield cover that has not to be
raised and lowered every time allows the use of
effective suction systems of the ink vapour;

- the movement of the flat support from the loading
zone to the printing zone can be effected between
two positions of fixed stroke end without the need of
systems of detection of the position.

[0034] The foregoing description of a specific
embodiment will so fully reveal the invention according
to the conceptual point of view, so that others, by apply-
ing current knowledge, will be able to modify and/or
adapt for various applications such an embodiment
without further research and without parting from the
invention, and it is therefore to be understood that such
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adaptations and modifications will have to be consid-
ered as equivalent to the specific embodiment. The
means and the materials to realise the different func-
tions described herein could have a different nature
without, for this reason, departing from the field of the
invention. It is to be understood that the phraseology or
terminology employed herein is for the purpose of
description and not of limitation.

Claims

1. Asilk-screen printing method, which can be carried
out by a silk-screen printing machine comprising a
flat support for a sheet or other article to print, a
silk-screen and means for effecting a ink spreading
on said silk screen, characterised in that it com-
prises the steps of:

- loading a sheet to print on said flat support;

- translating said flat support from a loading
position to a printing position of said sheet
under said silk screen;

- lowering said silk-screen and effecting an ink
spreading through said screen on said sheet;

- arranging a first pawl between said printing
position and said loading position;

- effecting a back stroke of said flat support
towards said loading position, said pawl at the
passage of said flat support blocking a back
movement of said sheet, whereby said sheet
falls in a zone located under said silk screen.

2. Method according to claim 1 wherein at the moment
of the fall of said sheet in said zone located under
said silk-screen the further steps are provided of:

- keeping said sheet on a suspension grid,

- loading a second sheet and forward stroke of
said flat support again in said printing position,
said sheet on said suspension grid running
from a position located under said silk-screen
to an unloading position on said grid,;

- arranging a second pawl between said position
located under said silk-screen and said unload-
ing position,

- effecting a further back stroke of said flat sup-
port to said loading position and of said grid to
said position located under said silk screen,
said second pawl at the passage of said grid
blocking a back movement of said sheet on
said grid, whereby said sheet falls in a an
unloading zone.

3. Method according to claims 1 or 2 wherein in said
zone of fall under said silk-screen or in said unload-
ing zone is provided a step of transfer said sheet on
a conveyor means.
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4.

Method according to claim 1, wherein said ink
spreading step on said silk-screen is carried out by
means of a doctor and a counter-doctor integral to
a support, a step of rotation being provided of said
doctor and said counter-doctor between a first posi-
tion, wherein said doctor contacts said silk-screen
and said counter-doctor is raised with respect to
said silk screen, and a second position, wherein
said doctor is raised with respect to said silk-screen
and said counter-doctor contacts said silk screen,
whereby the contact between said doctor and said
counter-doctor with said silk-screen is carried out
according to a curved line arranged substantially
tangential with respect to said silk screen.

Machine for silk-screen printing, comprising a flat
support for a sheet or other article to print, a silk-
screen and means for effecting an ink spreading on
said silk screen, characterised in that it comprises:

- means for translating said flat support from a
loading position, wherein a sheet to print is
arranged thereon, to a printing position under
said silk screen;

- means for lowering said silk-screen and for
spreading ink;

- afirst pawl located between said printing posi-
tion and said loading position and movable
from a rest position to a position of interference
with said sheet,

- azone located under said silk-screen suitable
for receiving said sheet in case of interference
of said sheet with said first pawl during the
back stroke of said flat support towards said
loading position.

Machine according to claim 5, wherein said zone
located under said silk-screen suitable for receiving
said sheet comprises a suspension grid that
extends from said flat support opposite to said load-
ing zone, said grid being movable from a position
located under said silk-screen to an unloading posi-
tion, a second pawl being provided between said
position located under said silk-screen and said
unloading position, movable between a position of
interference with said sheet and a rest position,
whereby during the back stroke of said grid towards
said position located under said silk screen, said
second pawl is in said position of interference and
blocks said sheet, which falls in a an unloading
zone.

Machine according to claim 5, wherein in said zone
of fall under said silk-screen or in said unloading
zone means of transfer of said sheet are provided.

Machine according to claim 5, wherein said means
for effecting an ink spreading comprises a doctor
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and a counter-doctor integral to a movable support,
means being provided on said movable support for
rotation of said doctor and said counter-doctor with
respect to a longitudinal axis between a first posi-
tion, wherein said doctor contacts said silk-screen
and said counter-doctor is raised with respect to
said silk screen, and a second position, wherein
said doctor is raised with respect to said silk-screen
and said counter-doctor contacts said silk screen,
wherein the contact between said doctor and said
counter-doctor with said silk-screen is carried out
according to a curved line.

Machine according to claim 5, wherein said means
for translating move said flat support from said
loading position to said printing position on a base
frame, in said loading position said base frame
comprising fixed means of reference for positioning
said sheet on said flat support ready for the follow-
ing printing step, said means of reference being fas-
tened to the edges of said flat support when it is in
said loading position.

Machine according to claim 5, wherein said sheet is
positioned in said loading position along two adja-
cent edges of said flat support, said silk-screen in
said printing position having two adjacent edges
located above said two edges of said flat support.
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