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@ Silk-screen printing machine with automatic suction device for the removal of ink residue.

@ A machine for the silk-screen printing of flat
sheets of glass or the like comprising a supporting
structure (1) capable of moving parallel to the print-
ing plane of a frame (3) and equipped with a spread-
ing squeegee (8) and a printing doctor (7), both
capable of moving in a direction perpendicular to the
plane of frame (3) and independently of one another,
comprising a device with automatic action for the
removal of ink residue from such screen frame (3)
and consisting of at least one suction unit (10) ca-

pable of moving in a perpendicular direction with
respect to such screen frame (3) simultaneously with
such spreading squeegee (8), suction nozzle (14) of
such unit being connected to a suction header (15)
and positioned between such doctor (7) and squee-
gee (8), according to the direction of travel thereof,
so as to make possible the continuous suction of the
ink residue and of any impurities liable to clog the
screen during any spreading movement.
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The object of this invention is a silk-screen
printing machine equipped with an automatic suc-
tion device for the complete removal of ink residue
from the screen frame used in the printing of flat
sheets such as sheets of glass, paper, fabric and
the like.

As is known, the so-called silk-screen process
uses for the creation of images, lettering, patterns
and the like on flat sheets of glass, paper and the
like the fransfer of inks whether black or coloured,
which are spread on a mesh (screen) frame in
which such mesh has openings for the passage of
the ink arranged in such a way as to maitch the
pattern or image to be printed on the flat sheet,
placed in contact with a fixed supporting surface.

More particularly, the current silk-screen print-
ing machines used to print flat media (sheets of
glass or of another material, sheets of paper and
the like) provide a fixed supporting structure with a
flat surface on which is placed in a stable manner
the medium to be printed and, above the latter, a
perforated frame, normally termed the "screen or
printing frame". Above such screen frame is posi-
tioned a structure capable of being moved, parallel
to the plane of the sheet to be printed, from one
end of the frame to the opposite end and vice
versa. Such structure carries an initial support, in
the form of an arm, to the lower end of which is
secured a squeegee used fo spread the ink on the
underlying frame, and a second supporting arm
having at its lower end a doctor intended to force
the ink, previously spread by the squeegee on the
screen, through the latter so as to print the under-
lying sheet.

The supports or arms of the spreading squee-
gee and of the doctor are capable of being moved
in opposition to one another according to a direc-
tion perpendicular to the printing plane and in both
senses, in order 1o make possible an initial outward
stroke parallel to the printing plane with the squee-
gee lowered into contact with the screen and the
doctor raised, and a second return stroke with the
squeegee raised end the doctor lowered, by which
means printing is achieved. The use of such known
silk-screen printing machines poses in practice a
number of serious disadvantages, especially in the
printing of peripheral strips of sheets of gloss, for
which special arrangements are required in order
to carry out printing in a fully correct manner.
Moreover, such type of printing requires that the
surface of the screen whose perimeter determines
the printing of the edge strip shall be smaller than
the surface of the sheet of glass to be printed; in
other words the area of the sheet of glass should
always be smaller than the area of the screen so
as to leave an empty strip between the part to
which ink is applied and the corner of the sheet.
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Such need is brought about by the fact that the
possible area of screen exceeding the sheet to be
printed would retain between the actual screen
holes the ink spread by the squeegee but not
deposited by the doctor due to the absence, in the
surplus area, of the underlying sheet to be printed,
causing in time the build-up of ink and the running
thereof with the consequent need to shut down the
machine for frame cleaning operations.

Such disadvantage is even more serious when
considering that such printing machines are nor-
mally included in continuous production lines which
would be shut down as a result of having to shut
down the individual printing station.

Such disadvantage furthermore makes compul-
sory the correct and accurate centring of the sheet
with respect to the screen, even when printing a
simple peripheral edge, since a minor misalign-
ment would shift the frame outside the perimeter to
be printed, thus causing once again the above-
mentioned problems.

There is therefore posed the problem of pro-
viding a machine for the silk-screen printing of flat
sheets which will make possible the printing of
surfaces to the very edge, and therefore of an area
smaller than the area of the mesh screen for the
passage of the ink. More particularly, there is
posed the problem of providing a machine
equipped with devices capable of avoiding the
build-up of ink in those zones of the screen in
which the underlying sheet to be printed is not
present.

A further disadvantage typical of silk-screen
printing machines is constituted by the ready clog-
ging of the screen mesh due to impurities present
in the ink and/or deposited on the said screen.

Such technical problem is resolved according
to the invention by a machine for the silk-screen
printing of flat sheets of glass or the like compris-
ing a supporting structure (1) capable of moving
parallel to the printing plane of a frame and
equipped with a spreading squeegee and a printing
doctor, both capable of moving in a direction per-
pendicular to the plane of the frame and indepen-
dently of one another, comprising a device with
automatic action for the removal of ink residue from
such screen frame and consisting of at least one
suction unit integrally secured to such movable
structure and capable of moving in a perpendicular
direction with respect to such screen frame si-
multaneously with such spreading squeegee, the
suction nozzle of such unit being connected to a
suction header and positioned between such doctor
and squeegee, according to the direction of travel
thereof, so as to make possible the continuous
suction of the ink residue and of any impurities
liable to clog the screen during any spreading
movement, the stroke of such suction unit being
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set to a length at least equal to the longitudinal
dimension of the frame for the removal of any ink
residue should the sheet be smaller in size than
the frame.

According to the invention, provision is also
made for such device to be capable of being raised
and lowered from/to the frame by means of a rod
guided by a slide or the like, operated by pneu-
matic or like means, such rod and such slide being
preferably tilted with respect to the plane vertical to
the printing plane.

Furthermore, in the machine according to the
invention such screen frame is larger in size than
the flat sheet to be printed.

In a convenient method of implementation the
machine according to the invention provides for the
suction nozzle of such suction unit to have trans-
verse dimensions at least equal to the width of the
screen frame. Further features and advantages of
this invention will become more clearly apparent
from the following description of one of its possible
forms of implementation, given only by way of
information and without restriction, and made with
reference to the attached set of drawings which
shows:

In figure 1 : a diagrammatic cross-section of
the machine according to the in-
vention with the suction device
in the cycle start-up phase, and

In figure 2 : a cross-section like that of fig. 1

during the phase of deposition of
the ink on the sheet of glass or
the like.

With reference to the above-mentioned figures,
the machine according to the invention comprises
a silk-screen printing machine of known type with
which is associated a suction device with the aim
of being able fo print in particular sheets of glass
with a perfectly treated edge, without necessitating
accurate centring between the impression of the
screen and the underlying sheet of glass.

More precisely, such silk-screen printing ma-
chine comprises a fixed base plane 1, on which is
positioned a sheet of glass 2 to be printed, and a
screen 3 capable of being placed in contact with
the upper surface of the sheet to be printed, on
which is arranged in a known manner an impres-
sion to be printed over the whole or part of the
surface of the sheet 2.

Such machine furthermore comprises a struc-
ture 4, located above printing frame 3, which is
capable of being moved in two senses parallel fo
screen frame 3, which structure supports two arms
5 and 6 capable of moving in two senses in a
direction perpendicular to the printing plane and
independently of one another, via appropriate racks
5a and 6a respectively, operated by appropriate
pinions or gearwheels 5b and 6b.
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To arm 5 is secured a bent squeegee 8 in-
tended to spread the ink on screen 3 after being
lowered into contact with the latter and providing,
during an initial movement, the outward stroke of
structure 4 (arrow A in fig. 1).

To vertically moving arm 6 is instead secured a
shaped component 7 constituting the printing doc-
tor after being lowered into contact with the screen
and providing, during a second movement, the
return stroke of structure 4 (arrow R in fig. 2).

The suction device according to the invention,
generally marked 10 in the figures, is comprised of
a supporting am 11 substantially parallel to the
printing plane and made integral, via its end, with
such movable structure 4.

At its opposite end am 11 carries a body 12
tilted with respect to the vertical and having inside
a pneumatic slide (or double-acting piston) fo
which is made integral a rectilinear arm 13 which is
therefore capable of moving from and to screen
frame 3 in order to place a suction nozzle 14
integral therewith against the said screen; such
nozzle 14 is connected to a collecting pipe 15
carrying within it, in a removable manner, in inter-
changeable filter not shown in the figures. The
arrangement of the various parts is such that doc-
tor 7 always remains interposed, in the direction of
travel, between suction nozzle 14 and spreading
squeegee 8.

The device described above is furthermore
equipped with means of control with programmed
action capable of bringing about its lowering and
raising strokes simultaneously with those of
spreading squeegee 8 and independently of the
means of lowering and/or raising of doctor 7. Fur-
thermore, because the function of suction unit 10 is
that of removing the ink residue which, after each
printing stroke, remains on the mesh of frame 3
exceeding the surface of underlying sheet 2 to be
printed, as well as the impurities or the like present
on the frame, the presence of such filter within
suction duct 15 makes possible the continuous
retention thereof avoiding discharge to the atmo-
sphere.

Having stated the foregoing, in order to print
the flat surface of a flat sheet of glass 2, after
having applied or obtained in a known manner the
impression of the pattern to be printed on screen
frame 3 which, in this case, may have larger di-
mensions than those of the surface of the sheet of
glass, there is brought about the simultaneous
lowering of squeegee 8 and suction unit 14 in order
to position them substantially in contact with the
underlying screen frame.

The suction unit/squeegee assembly is then
made to move over the screen frame to enable
suction nozzle 14 to clean the surface of the
screen while squeegee 8 spreads the ink. The
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movement is stopped after squeegee 8 has over-
shot end 2a of sheet 2 so as to overshot with
certainty the peripheral edge of the sheet to be
printed.

Upon completion of spreading, suction unit 10-
14 and squeegee 8 are raised and printing doctor 7
is lowered onto the screen and made to move over
the latter in the opposite direction to that of move-
ment of squeegee 8 (fig. 2).

Upon completion of spreading, there will re-
main outside the peripheral edge of sheet 2 ink
residue which will be removed by suction by noz-
zle 14 either during a subsequent spreading opera-
tion or when the said suction nozzle is moved over
the screen frame.

The presence of such suction device combined
with such spreading squeegee makes it possible in
practice to spread the ink beyond the periphery of
the sheet and thus reliably print the peripheral
edge thereof.

Furthermore, the possibility of extending the
ink beyond the effective dimensions of the sheet
provides the advantage of obtaining perfect printing
of the edge thereof even if the sheet is not per-
fectly centred on the impression to be printed.

Lastly, it is clear that to the invention described
above, according to one of its possible methods of
implementation, there may be applied structurally
and functionally equivalent modifications and vari-
ants without departure from the scope of protection
of the said invention. Moreover, such suction de-
vice may be applied to any silk-screen printing
machine of known type without necessitating spe-
cial and/or expensive structural and functional
modifications thereto.

Claims

1. A machine for the silk-screen printing of flat
sheets of glass or the like comprising a sup-
porting structure (1) capable of moving parallel
tfo the printing plane of a frame (3) end
equipped with a spreading squeegee (8) and a
printing doctor (7), both capable of moving in a
direction perpendicular to the plane of frame
(3) and independently of one another, char-
acterized in that it comprises a device with
automatic action for the removal of ink residue
from such screen frame (3) and consisting of
at least one suction unit (10) integrally secured
to such movable structure (4) and capable of
moving in a perpendicular direction with re-
spect to such screen frame (3) simultaneously
with such spreading squeegee (8), suction noz-
zle (14) of such unit being connected to a
suction header (15) and positioned between
such doctor (7) and squeegee (8), according to
the direction of travel thereof, so as to make
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possible the continuous suction of the ink resi-
due and of any impurities liable to clog the
screen during any spreading movement, the
stroke of such suction unit being set to a
length at least equal to the longitudinal dimen-
sion of frame (3) for the removal of any ink
residue should the sheet be smaller in size
than the frame.

A machine according to claim 1, characterized
in that such device is capable of being raised
and lowered from/to the frame by means of a
rod (13) guided by a slide or the like (12),
operated by pneumatic or like means, such rod
(13) and such slide (12) being preferably tilted
with respect to the plane vertical to the printing
plane.

A machine according to claim 1, characterized
in that inside such suction duct (15) is pro-
vided a removable and/or replaceable filter ele-
ment capable of retaining any surplus ink and
any impurities present in the ink and/or on
screen frame (3).

A machine according to claim 1, characterized
in that such screen frame (3) has larger dimen-
sions than those of the flat sheet (2) to be
printed.

A machine according to claim 1, characterized
in that suction nozzle (14) of such suction
device (10) has a transverse dimension at least
equal to the width of screen frame (3).
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