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(57) ABSTRACT

The invention relates to a device for gas and/or vacuum
distribution (1) for a sheet processing machine (100), the
device includes: at least one controllable pilot valve (4; 40),
a fixed body (5) including: at least one main gas inlet (7) to
be connected to a gas or vacuum source, at least one main
gas outlet (8) intended to be connected to at least one suction
cup and/or to at least one nozzle, at least a first and a second
control gas openings (10, 11), at least one of the openings
being connected to the controllable pilot valve (4; 40), at
least one housing (9) having a first chamber (9a) commu-
nicating with the main gas inlet (7) and outlet (8) and a
second chamber (95) communicating with the first and
second control gas openings (10, 11), at least one mobile
piston (6) axially movable in the housing (9) by the action
of a control gas or vacuum supplied in the second chamber
(95) through the at least one control gas opening (10, 11)
connected to the controllable pilot valve (4; 40), the mobile
piston (6) being movable between : a closed position in
which the mobile piston (6) blocks a gas path (16) between
the main gas inlet (7) and outlet (8) in the first chamber (9a),
and an open position in which the mobile piston (6) releases
the gas path (16), first and second chambers (9a, 95) isolated
from each other by cooperation of shapes between the
mobile piston (6) and the housing (9) without frictional seal
between the mobile piston (6) and the housing (9). Also
disclosed are a suction unit and a feeder including such a
device for gas and/or vacuum distribution and a sheet
processing machine comprising such feeder or such a device
for gas and/or vacuum distribution.

40




Patent Application Publication  Feb. 28,2019 Sheet 1 of 4 US 2019/0062084 A1

150 140 130 110 100

Fig.1 e \/\ \/\ 120 5

160 ~+—_*

el e (1) L_‘:>
] ] {
SRR I
12
L Fig.3
1o 9% 9 5 13p
40c . | 40b
w0 NS0 COCCr Sl




Patent Application Publication Feb. 28,2019 Sheet 2 of 4 US 2019/0062084 A1

77T AN N
<

e
T, 4.




Patent Application Publication  Feb. 28,2019 Sheet 3 of 4 US 2019/0062084 A1

Fig.7




Patent Application Publication  Feb. 28,2019 Sheet 4 of 4 US 2019/0062084 A1

‘“J
-.4

|




US 2019/0062084 Al

DEVICE FOR GAS AND/OR VACUUM
DISTRIBUTION, SUCTION UNIT, FEEDER,
SHEET PROCESSING MACHINE AND
METHOD FOR PILOTING A DEVICE FOR
GAS AND/OR VACUUM DISTRIBUTION

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application is a 35 US.C. §§ 371
national phase conversion of PCT/EP2017/025039, filed
Mar. 7, 2017 which claims priority of European Patent
Application No. 16020068.9, filed Mar. 7, 2016, the contents
of which are incorporated by reference herein. The PCT
International Application was published in the English lan-
guage.

[0002] The present invention relates to a device for gas
and/or vacuum distribution for a sheet processing machine.
The invention also relates to a suction unit and a feeder
comprising such a device for gas and/or vacuum distribu-
tion. The invention further relates to a sheet processing
machine comprising such feeder or such a device for gas
and/or vacuum distribution and a method for piloting a
device for gas and/or vacuum distribution.

[0003] Sheet processing machines allow converting of
sheets, for example cardboards, into packages. This opera-
tion involves applying printed matter of decorative or infor-
mative nature onto the cardboard and also to cut it to form
a package. To this end, the cardboard is severed into short
sheets. These sheets are formed into easily handled stacks
that can be fed, one at a time, into a sheet processing
machine. Sheet processing machines usually comprise a pair
of tools, such as cutting or printing rolls or platen press,
operating at tremendous speed so that the sheets must be fed
between tools in rapid succession to process a single sheet
on each tool operation.

[0004] For that operation, a suction unit separates and
transports the uppermost sheet of the stack during each
working cycle of the sheet processing machine. During sheet
separation, the uppermost sheet is lifted up by lifting suction
cups supplied with vacuum. Then, the sheet is transported by
conveying suction cups to a feed table and are placed in
pincer bars at regular intervals. Vacuum and gas are alter-
natively provided to the suction cups during a working
cycle.

[0005] Due to the high production speeds, such as 12,000
sheets per hour, piloting solenoid valves to provide alterna-
tively vacuum and air are not acceptable as it will lead to
rapid wear of the moving seals or diaphragms that have to
be displaced at high frequency. The seals’ lifetime could not
be guaranteed for as long as the time between two mainte-
nances processes of the sheet processing machine, due to the
high gas flow rate involving high moving seal strokes, even
if they can endure more than several months without any
risks of failure.

[0006] To solve this problem, it is known to use rotary
valves having a stator and a rotor with a rotary distribution
flap switching the suction cup to atmosphere or to suction.
The rotor rotation is defined in relation with the working
cycle of the sheet processing machine. However, a shift is
created between the angular position of the working cycle
and the effective time when a vacuum is delivered in suction
cups, in particular due to the time needed for the gas to move
along the path between the gas or vacuum source and the
suction cups. This delay might be problematic as it can limit
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the production speed. However, it is not possible with such
mechanical systems to effectively anticipate the piloting of
vacuum or gas in relation to the production speed to over-
come this delay. Indeed, this delay is constant and could not
vary with the production speed.

[0007] Inall cases, a higher machine speed causes quicker
mechanical movements of the suction cups. The current
problem is that the suction cups begin to advance later or
return in position earlier than necessary because the system
is calculated to work both at very slow and very high speed.
It it would be possible to anticipate when the gas will reach
the suction cup and ensure that this occurs at a constant
angle machine, time could be saved for achieving mechani-
cal movement of the suction cups, allowing therefore lighter
construction.

BACKGROUND OF THE INVENTION

[0008] One objective of the present invention is to provide
sheet processing machine means for gas or vacuum distri-
bution for suction cups and/or nozzles, which may function
at high speed with a long lifetime and allow increasing
production speeds.

[0009] To this end, one subject of the invention is a device
for gas and/or vacuum distribution for a sheet processing
machine comprising:

[0010] at least one controllable pilot valve,
[0011] a fixed body comprising:
[0012] at least one main gas inlet intended to be

connected to a gas or vacuum source,

[0013] at least one main gas outlet intended to be
connected to at least one suction cup and/or to at
least one nozzle,

[0014] at least a first and a second control gas open-
ings, the least one control gas opening being con-
nected to the controllable pilot valve,

[0015] at least one housing comprising a first cham-
ber communicating with the main gas inlet and outlet
and a second chamber communicating with the first
and second control gas openings,

[0016] at least one mobile piston axially movable in the
housing by the action of a control gas or vacuum
supplied in the second chamber through the at least one
control gas opening connected to the controllable pilot
valve, the mobile piston being movable between:
[0017] a closed position in which the mobile piston

blocks a gas path between the main gas inlet and
outlet in the first chamber, and

[0018] an open position in which the mobile piston
releases the gas path, first and second chambers
being isolated from each other by cooperation of
shapes between the mobile piston and the housing
without frictional seal between the mobile piston and
the housing.

[0019] The displacement of the mobile piston between
open and closed position is performed without any moving
seal or diaphragms and therefore without sealing wear. The
device for gas and/or vacuum distribution can thus present
a longer lifetime while used at high frequency. Indeed, the
amount of gas flowing through the controllable pilot valve is
very small compared to the amount of gas flowing from the
main gas inlet to the main gas outlet, allowing long lifetimes
as the displacement distance of the moving seal or dia-
phragm on each cycle is very small.
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[0020] Moreover, a controllable pilot valve used to pilot
the displacement of a mobile piston to block or release the
passage of vacuum or gas in the suction cups or nozzles,
allows a better control. The production speeds can thus be
increased without the need to increase speed and accelera-
tion of the displacements of the suction cups/nozzles. This
allows increasing the production speeds with a simple
structure, while limiting costs and weight of the mechanical
means.

[0021] In addition, the device for gas and/or vacuum
distribution is very compact and easy to connect.

[0022] According one or more features of the device for
gas and/or vacuum distribution, taken alone or in combina-
tion:

[0023] the gas path diameter size in the fixed body is
between two to ten times the diameter size of the gas
path through the controllable pilot valve,

[0024] the mobile piston comprises an enlarged head
which has a complementary shape to a shape of the
second chamber of the housing to isolate a first and a
second side of the second chamber, each control gas
opening communicating with one side of the second
chamber with respect to the enlarged head of the mobile

piston,
[0025] the enlarged head presents narrowed ends,
[0026] the first and the second control gas openings are

connected to a same controllable pilot valve, the con-

trollable pilot valve being able to take:

[0027] a first position wherein a control gas can enter
through the first control gas opening while gas can
exit through the second control gas opening, and

[0028] a second position wherein a control gas can
enter through the second control gas opening while
gas can exit through the first control gas opening.

[0029] the mobile piston comprises a cylindrical base
which has a complementary shape to a cylindrical
shape of the housing to isolate the first and second
chambers from each other in the closed position and in
the open position,

[0030] the at least one main gas outlet and at least one
first and second control gas openings open on a same
first side of the fixed body, the main gas inlet opening
on a second side of the fixed body, perpendicular to the
first side,

[0031] the fixed body comprises a first cover plate
assembled on a side of a main portion of the fixed body
to connect the first chamber to the main gas inlet,

[0032] the device for gas and/or vacuum distribution
comprises at least one sealing element fixed to the fixed
body and interposed between the cover plate and an
aperture of the first chamber, the sealing element abut-
ting the mobile piston in the closed position,

[0033] the device for gas and/or vacuum distribution
comprises a plurality of housings and mobile pistons,
each housing receiving one mobile piston, the cover
plate connecting between them at least two main gas
inlets,

[0034] the device for gas and/or vacuum distribution
comprises at least one damper fixed to the fixed body
and abutting the mobile piston in the second chamber
in the open position,

[0035] the device for gas and/or vacuum distribution
comprises a plurality of housings and mobile pistons,
each housing receiving one mobile piston, the housings
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being arranged by pair, the housings of a pair being
arranged one beside the other, the main gas outlet and
first and second control gas openings of a housing of a
pair opening on an opposite side of the main gas outlet
and first and second control gas openings of the other
housing of the pair, the pairs of housings being regu-
larly spaced one behind the other,

[0036] at least two main gas inlets communicating with
a first and a second housing are connected together and
at least two main gas inlets communicating with a third
and a fourth housing connected together, and at least a
main gas outlet communicating with the first or the
second first housing and at least a main gas outlet
communicating with the third or the fourth housing are
connected together,

[0037] the mobile piston is at least in part made of
plastic and at least a main portion of the fixed body
wherein are provided at least one housing is made of a
metal.

[0038] Another object of the invention is a suction unit
wherein it comprises a device for gas and/or vacuum dis-
tribution as described.

[0039] Another object of the invention is a feeder wherein
it comprises a suction unit as described.

[0040] Another object of the present invention is a sheet
processing machine wherein it comprises a feeder as
described or a device for gas and/or vacuum distribution as
described.

[0041] According to an embodiment, the sheet processing
machine also comprises a central processing unit configured
to pilot the at least one controllable pilot valve in relation
with an angular position of a working cycle of the sheet-
processing.

[0042] Another object of the invention is a method for
piloting a device for gas and/or vacuum distribution as
described wherein at least one controllable pilot valve is
piloted at a shifted angular position during a working cycle
of the sheet processing machine.

BRIEF DESCRIPTION OF THE DRAWINGS

[0043] Further advantages and features will become
apparent from the description of the following figures,
which are given by way of non-limiting examples:

[0044] FIG. 1 is a schematic view of a sheet processing
machine,
[0045] FIG. 2 represents a schematic view of a device for

gas and/or vacuum distribution,

[0046] FIG. 3 represents a schematic view of another
example of a device for gas and/or vacuum distribution,
[0047] FIG. 4 shows elements of another example of a
device for gas and/or vacuum distribution,

[0048] FIG. 5a shows a sectional view of the device for
gas and/or vacuum distribution of FIG. 4 in the closed
position,

[0049] FIG. 55 shows the device for gas and/or vacuum
distribution of FIG. 54 in the open position,

[0050] FIG. 6 shows a perspective view of elements of a
device for gas and/or vacuum distribution according to
another embodiment,

[0051] FIG. 7 shows a schematic perspective view of a
fixed body of the device for gas and/or vacuum distribution
of FIG. 6,

[0052] FIG. 8 shows the device for gas and/or vacuum
distribution of FIG. 7, in cross-section,



US 2019/0062084 Al

[0053] FIG. 9 shows an example of an implementation of
main gas inlets of the device for gas and/or vacuum distri-
bution of FIG. 7, and

[0054] FIG. 10 shows an example of an implementation of
main gas outlets, with respect to the implementation of the
main gas inlets of FIG. 9.

[0055] For reasons of clarity, the same elements have been
given identical reference numerals. Similarly, only the ele-
ments essential to the understanding of the invention have
been illustrated, in a schematic manner and without being to
scale.

[0056] The longitudinal, vertical and transverse directions
are indicated in FIG. 4 by the orthogonal spatial system (L,
Vv, T).

DESCRIPTION OF EMBODIMENTS

[0057] FIG. 1 illustrates a sheet processing machine 100,
such as printing machine, die-cutting machine or foil stamp-
ing machine.

[0058] A sheet processing machine 100 allows transform-
ing sheet elements into packaging, for example cardboard
packaging. A stamping machine 100 conventionally com-
prises a plurality of workstations 110, 120, 130, 140, 150
which are juxtaposed in order to form a unitary assembly
which is capable of processing a succession of flat sheet-like
elements. Thus, there are provided a feeder 110 which is
intended to supply the machine 100 sheet by sheet, a feeder
table 120 on which the sheets are placed in layers before
being positioned precisely and individually, a processing
station 130 for printing, die-cutting or foil stamping, a waste
ejection station 140 in the case of die-cutting machine or a
supplying station of stamped foil in case of stamping
machine and a reception station 150 which is intended for
restacking the previously processed sheets. Transporting
means 160 are further provided in order to displace indi-
vidually each sheet from the output of the feed table 120 to
the reception station 150, via the processing station 130. The
number and nature of processing stations may vary depend-
ing on the complexity of the converting operations to be
carried out on the sheet elements.

[0059] Each sheet is brought in turn to each of the work-
stations by the transporting means 160. A sheet is thus
transferred from one workstation to the next workstation
during one cycle. Each station performs its work in syn-
chrony with this cycle that is designed in this description as
the “working cycle”. The movements, accelerations, speeds,
forces are often represented on a curve corresponding to a
working cycle, with an abscissa value varying between 0°
and 360°. An abscissa value on this kind of curve is designed
in this description as an “angular position”.

[0060] In the feeder 110, a suction unit 2 (FIG. 2) allows
separation and conveying of the uppermost sheet during
each working cycle of the sheet processing machine 100.

[0061] During sheet separation, the uppermost sheet is
lifted up by lifting suction cups supplied with vacuum. Then,
the sheet is transported by conveying suction cups. After
transportation, gas can be provided to the suction cups to
facilitate the release of the sheet. Gas can also be blown
through nozzles, such as separator nozzles or press foot
nozzles, to facilitate sheets separation.

[0062] To this end, the suction unit 2 comprises a device
for gas and/or vacuum distribution 1.
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[0063] The device for gas and/or vacuum distribution 1
comprises at least one controllable pilot valve 4, a fixed
body 5 and at least one mobile piston 6.

[0064] The fixed body 5 comprises at least one main gas
inlet 7, at least one main gas outlet 8, at least one first and
second control gas openings 10, 11 and at least one housing
9.

[0065] The main gas inlet 7 is intended to be connected to
a gas source or to a vacuum source. The gas source can be
compressed air provided for example at a pressure of 2 bar.
The vacuum source can be provided by a vacuum pump,
such as air at a low pressure of 150 mbars.

[0066] The main gas outlet 8 is intended to be connected
to one or more suction cups of the suction unit 2 and/or to
one or more nozzles, for example via flexible ducts.
[0067] At least the first or the second control gas opening
10, 11 is connected to a controllable pilot valve 4. The
connection can be done via a connection block 134 and/or
flexible ducts 1356 (FIG. 6) or the controllable pilot valve 4
may be directly plugged on the fixed body 5 (not repre-
sented).

[0068] The actuator of the controllable pilot valve 4 may
be hydraulic, pneumatic or electric. For example, the con-
trollable pilot valve 4 is an electromechanically operated
valve as a solenoid valve.

[0069] The controllable pilot valve 4 can switch between
a first and a second position. It can be controlled in position
by a central processing unit 12 of the sheet processing
machine 100. The central processing unit 12 may be con-
figured to pilot the at least one controllable pilot valve 4 in
relation with an angular position of a working cycle of the
sheet-processing.

[0070] A pressure inlet of the controllable pilot valve 4 is
connected to a control gas source or to a control vacuum
source. The control gas source may be compressed air, such
at a pressure of 2 or 3 bar. The control vacuum source is
provided by a vacuum pump, such as air provided at a low
pressure of 150 mbars.

[0071] The control gas source and the gas source can be
distinct or can be the same. The control vacuum source and
the vacuum source can be distinct or can be the same.
[0072] The housing 9 comprises a first chamber 9q, a
second chamber 96 and a third chamber 9c. The third
chamber 9c is interposed between the first and the second
chambers 9a, 95.

[0073] First, second and third chambers 9a, 95, 9¢ have
cylindrical shapes.

[0074] The first chamber 9a communicates with the main
gas inlet 7 and the main gas outlet 8.

[0075] The second chamber 956 communicates with the
first and second control gas openings 10, 11.

[0076] The mobile piston 6 is axially movable in the
housing 9 along the vertical direction V by the action of a
control gas or vacuum supplied in the second chamber 95 at
least through the control gas opening 10 connected to the
controllable pilot valve 14.

[0077] The mobile piston 6 is moveable between:

[0078] a closed position (FIG. 5a) in which the mobile
piston 6 blocks a gas path 16 between said main gas
inlet 7 and outlet 8 in the first chamber 9a, and

[0079] an open position (FIG. 56) in which the mobile
piston 6 releases the gas path 16, first and second
chambers 9a, 96 being isolated from each other by
cooperation of shapes between the mobile piston 6 and
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the housing 9 without frictional seal between the

mobile piston 6 and the housing 9.
[0080] In the open position, vacuum can thus be provided
to the suction cups to lift up a sheet by lifting suction cups
or to transport it by conveying suction cups. Also, in the
open position, gas can be provided to the suction cups to
release the sheet when the sheet has reached its destination.
Or, in the open position, gas can be provided to the nozzles
to facilitate the separation of the sheets.
[0081] More visible in FIGS. 4, 5a and 54, the mobile
piston 6 is in a single piece and may comprise a cylindrical
base 6a and an enlarged head 65, the enlarged head 64
surmounting the cylindrical base 6a, the mobile piston 6
presenting a ““T” shape cross-section.
[0082] The cylindrical base 6a has a complementary shape
to a cylindrical shape of the third chamber 9¢ of the housing
9 in order to isolate the first and second chambers 9a, 96
from each other in the closed position and in the open
position. The operating clearance between the cylindrical
base 6a and the third chamber 9c¢ is lower than 0.2 mm, such
as comprised between 0, 02 mm and 0.2 mm to ensure the
sliding of the mobile piston 6 without unduly leakage flow.
[0083] Those complementary shapes allow that the sealing
between the first and second chambers 9a, 96 is done
without frictional seal between the mobile piston 6 and the
housing 9, such as a fixed seal fixed in the fixed body 5, in
frictional contact with a mobile piston 6 or such as a
moveable seal mounted on the mobile piston 6, in frictional
contact with the fixed body 5.
[0084] The enlarged head 65 of the mobile piston 6 may
be cylindrical and expends radially. The enlarged head 65
has a complementary shape to the shape of the second
chamber 95 of the housing 9 to isolate a first and a second
side of the second chamber 95. The first side communicates
with the first control gas opening 10 and the second side
communicates with the second control gas opening 11.
[0085] The head 65 is enlarged so as to present a sufficient
radial surface allowing the control gas or vacuum to lift the
mobile piston 6 or to push the head 65 downward. This head
shape also ensures that gas or vacuum circulating in the gas
path 16 does not involve the displacement of the mobile
piston 6. Indeed, a head 65 having a higher surface involves
that a higher force can be applied to displace the mobile
piston 6 with a control gas at the same pressure as the
circulating gas. Another way to be sure that the mobile
piston 6 cannot be piloted by the circulating gas is to use a
control gas at a higher pressure, such as a pressure twice the
pressure of the circulating gas.
[0086] The diameter of the enlarged head 65 may be
between 1.2 to 1.7 times larger than the diameter of the
cylindrical base 6a. For example, the diameter of the cylin-
drical base 6a is in the order of 18 mm and the diameter of
the enlarged head 65 is in the order of 28 mm.
[0087] Moreover, the enlarged head 65 may present nar-
rowed ends, that is a narrowed summit and a narrowed base,
allowing the control gas to enter in the second chamber 95
when the mobile piston 6 is in closed or open position. For
example, as it can be seen in FIGS. 54 and 55, the summit
of the mobile piston 6 presents a disc shape protuberance 60
projecting from the enlarged head 64. This protuberance 60
releases an annular space around the summit of the enlarged
head 65 in open position. This annular space is in commu-
nication with the first control gas opening 10 to let the
control gas enter and push down the enlarged head 654.
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Moreover, the cylindrical base 6a is long enough to leave an
annular space beneath the enlarged head 65 that communi-
cates with the second control gas opening 11 in closed
position to let the control gas enter and lift up the enlarged
head 65 (FIG. 5a).

[0088] The gas path 16 diameter size in the fixed body 5
lies between two to ten times the diameter size of the gas
path through the controllable pilot valve 4. For example, the
gas path 16 diameter size is in the order of 12 mm and the
diameter size of the gas path through the controllable pilot
valve 4 is in the order of 2 mm. The gas flowrate through the
gas path 16 can thus be between 4 to 100 times higher than
the flowrate through the controllable pilot valve 4. For
example, the flowrate through the gas path 16 is in the order
0f' 350 I/min at 1 bar and the flowrate through the control-
lable pilot valve 4 is in the order of 17 I/min at 1 bar. The
amount of gas flowing through the controllable pilot valve 4
is thus very small compared to the amount of gas flowing
from the main gas inlet 7 to the main gas outlet 8, allowing
long lifetimes as the displacement distance of the moving
seal or diaphragm on each cycle is very small.

[0089] According to a first embodiment (FIG. 2), only one
control gas opening 10 is connected to two controllable pilot
valves 4.

[0090] Each controllable pilot valve 4 may be a two-way
valve which can have a closed or open position. A first port
of a first controllable pilot valve 4 is connected to a first
control gas or vacuum source and a second port of the first
controllable pilot valve 4 is connected to the control gas
opening 10. A first port of a second controllable pilot valve
4 is connected to a second control gas or vacuum source and
a second port of the second controllable pilot valve 4 is
connected to the control gas opening 10.

[0091] If a vacuum is provided through the first control
gas opening 10 through the first controllable pilot valve 4, it
will attract by aspiration the head 65 of the mobile piston 6
in the second chamber 95, leaving gas enter through the
second control gas opening 11, blocking or releasing the gas
path 16 depending on which side of the enlarged head 65, the
vacuum is supplied. If a gas is supplied through the second
controllable pilot valve 4, it will push down the mobile
piston 6, blocking or releasing the gas path 16 depending on
which side of the enlarged head 65, the gas is supplied.
[0092] According to another example (not shown) the first
and the second control gas openings 10, 11 are connected to
a respective controllable pilot valve 4. When vacuum is
supplied through a first control gas opening 10, nothing or
a gas is supplied into the second control gas opening 11,
blocking or releasing the gas path 16 and vice-versa. Or if
a gas is supplied through a first control gas opening 10,
nothing or vacuum is supplied into the second control gas
opening 11.

[0093] According to another embodiment shown in FIG.
3, the first and the second control gas openings 10, 11 are
connected to a same controllable pilot valve 40, the con-
trollable pilot valve 40 being able to take:

[0094] a first position wherein the control gas can enter
through the first control gas opening 10 while gas
already in the second chamber 95 can exit through the
second control gas opening 11, and

[0095] a second position wherein the control gas can
enter through the second control gas opening 11 while
gas already in the second chamber 95 can exit through
the first control gas opening 10.
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[0096] The controllable pilot valve 40 might be a 4-way
valve or a 5-way valve (or “5/2 valve”).

[0097] A 4-way valve or 5-way valve comprises four or
five ports: one pressure inlet 40a connected to the control
gas or vacuum source, two ports 405 providing pressure to
double acting the mobile piston 6 and two outlets 40c to
exhaust pressure from the second chamber 95.

[0098] The outlets 40c exhausting pressure into atmo-
sphere might include silencers.

[0099] FIGS. 3, 5a and 55 show an embodiment allowing
improving the compactness of the device for gas and/or
vacuum distribution 1.

[0100] The at least one main gas outlet 8 and at least one
first and second control gas openings 10, 11 can open on a
same first side of the fixed body 5. The main gas inlet 7 may
open on a second side of the fixed body 5, perpendicular to
the first side of the fixed body 5, such that the gas path 16
presents an “L” shape.

[0101] The fixed body 5 may comprise a first cover plate
17 assembled on a side of a main portion 25 of the fixed
body 5, for example screwed, to connect the first chamber 9a
to the main gas inlet 7. The main portion 25 and the first
cover plate 17 have complementary parallelepiped shapes
forming a compact block.

[0102] The device for gas and/or vacuum distribution 1
may also comprise at least one sealing element 18 fixed to
the fixed body 5 and interposed between the cover plate 17
and an aperture 19 of the first chamber 9a. The sealing
element 18 is received in an annular groove of the cover
plate 17. It may be a gasket in the shape of a torus for
example in elastomer. The sealing element 18 presents a
diameter allowing that in the closed position, the cylindrical
base 6a of the mobile piston 6 abuts against the sealing
element 18 to block with good sealing the gas path 16
between the main gas inlet 7 and outlet 8.

[0103] As an alternative or complement, the end of the
cylindrical base 6a may have a truncated form which
cooperates with a truncated form of the annular groove of
the cover plate 17 (not represented).

[0104] The device for gas and/or vacuum distribution 1
may also comprise a second cover plate 26 to close the main
portion 25 of the fixed body 5 after manufacturing the
housing 9 and may include at least one damper 20 fixed to
the fixed body 5, for example on the second cover plate 26.
The mobile piston 6 abuts the damper 20 in the second
chamber 95 in the open position. The damper 20 can present
a disc shape having the same diameter as the protuberance
60 of the mobile piston 6 projecting of the enlarged head 65.
Damper 20 may be an elastomer rubber.

[0105] The device for gas and/or vacuum distribution 1
may also comprise supplementary sealing elements 22, 23 to
ensure the sealing of the device for gas and/or vacuum
distribution 1, such as elastomeric torus, interposed between
the main portion 25 of the fixed body 5 and the cover plate
17, around the aperture 19 and interposed between the main
portion 25 and the second cover plate 26 (FIGS. 5a, 5b).
[0106] The mobile piston 6 may be at least in part made of
plastic, such as of polymer, such as a polyoxymethylene (or
POM) known for its very low coefficient of friction or such
as polyethylene terephthalate (or PET).

[0107] The mobile piston 6 may be entirely made of
plastic or may be plastic coated or may comprise a portion
made of plastic or plastic coated. This portion may include
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at least a part of the cylindrical base 6a complementary to
the cylindrical shape of the third chamber 9¢ of the housing
9.

[0108] At least the main portion 25 of the fixed body 5,
wherein at least one housing 9 is provided, may be made of
metal, such as aluminium.

[0109] A mobile piston 6 at least in part made of plastic is
light, allowing it to be moved at a high cadence and it
presents a very low coefficient of friction, allowing it to not
use a frictional seal between the mobile piston 6 and the
fixed body 5.

[0110] The device for gas and/or vacuum distribution 1
may comprise only one housing 9 receiving only one mobile
piston 6, for example to provide gas in a plurality of nozzles
connected to the main gas outlet 8.

[0111] In operation, assuming that the controllable pilot
valve 40 is positioned in the first position and the mobile
piston 6 is in the closed position (FIG. 5a), the central
processing unit 12 can pilot the controllable pilot valve 40
in the second position in relation to an angular position in the
working cycle of the sheet processing machine 100.
[0112] The control gas flows through the second control
gas opening 11, displacing the mobile piston 6 in the open
position while gas can exit through the first control gas
opening 10 (FIG. 5b). The gas path 16 between the main gas
inlet 7 and outlet 8 in the first chamber 9a is therefore
cleared and gas can be provided to the nozzles.

[0113] In relation to a following angular position, the
central processing unit 12 can pilot the controllable pilot
valve 4 in the first position. The control gas flows through
the first control gas opening 10, displacing the mobile piston
6 while gas can exit through the second control gas opening
11 (FIG. 5a). The gas path 16 is then blocked in the first
chamber 9a, stopping the blowing.

[0114] The displacement of the mobile piston 6 between
its open and closed positions is performed without any
moving seal or diaphragms and therefore without sealing
wear. The device for gas and/or vacuum distribution 1 can
thus present a longer lifetime while being used at high
frequency.

[0115] Moreover, a controllable pilot valve 4 used to pilot
the displacement of a mobile piston 6 to block or release the
passage of the vacuum or gas in the suction cups or nozzles,
allows a better control.

[0116] It is possible for example to pilot at least one
controllable pilot valve 4 at a shifted angular position, earlier
or later than the current angular position, during a working
cycle of the sheet-processing machine 100. It is therefore
possible to anticipate the angular position piloting vacuum
or gas in the suction cups or nozzles. This allows catching
up the loss of time needed for the vacuum or gas to run
through the flexible ducts to the nozzles or suction cups. The
production speeds can thus be increased without the need to
increase speed and acceleration of the displacements of the
suction cups/nozzles. This allows increasing the production
speeds with a simple structure, while limiting costs and
weight of the mechanical means.

[0117] FIGS. 6, 7, 8, 9 and 10 show another embodiment
wherein the device for gas and/or vacuum distribution 1'
comprises at least two housings 9 and mobile pistons 6, each
housing 9 receiving one mobile piston 6.

[0118] More precisely, in the illustrated example, the
device for gas and/or vacuum distribution 1' comprises six
housings 9 and six mobile pistons 6.
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[0119] For example, two main gas outlets 8 are connected
to a train of lifting suction cups, two main gas outlets 8 are
connected to a train of conveying suction cups, a fiftth main
gas outlet 8 is connected to a train of separating nozzles and
a sixth main gas outlet 8 is connected to a train of press foot
nozzles (FIG. 10).

[0120] The housings 9 may be arranged in pairs, the
housings 9 of a pair being arranged one beside the other. The
main gas outlet 8, the first and second control gas openings
10, 11 of one housing 9 of a pair, open on an opposite side
of the main gas outlet 8, the first and second control gas
openings 10, 11 of the other housing 9 of the pair.

[0121] The pairs of housings 9 are regularly spaced one
behind the other.

[0122] The cover plate 17' of the device for gas and/or
vacuum distribution 1 may connect between them at least
two main gas inlets 7, such as at least two main gas inlets 7
of a pair of a first and a second housing 9 arranged side by
side (FIGS. 8 and 9). It is therefore possible to connect
together the main gas inlets 7 which are connected to a same
vacuum source and the main gas inlets 7 which are con-
nected to a same gas source.

[0123] As illustrated in FIGS. 9 and 10, two main gas
inlets 7 of a first and a second housing 9 are connected
together to a vacuum source, two main gas inlets 7 of a third
and fourth housing 9 are connected together to a gas source
and two main gas inlets 7 of a fifth and sixth housing 9 are
connected together to a gas source (the same or another one).

[0124] According to an embodiment, at least a main gas
outlet 8 communicating with the first or the second first
housing 9 and at least a main gas outlet 8 communicating
with the third or the fourth housing 9 are connected together.

[0125] In the present illustrated case, the two main gas
outlets 8 connected to a train of lifting suction cups are
communicating with the first and third housing 9, the two
main gas outlets 8 connected to a train of conveying suction
cups are communicating with the second and fourth housing
9, the fifth main gas outlet 8 connected to a train of
separating nozzles is communicating with the fifth housing
9 and the sixth main gas outlet 8 connected to a train of press
foot nozzles is communicating to the sixth housing 9 (FIG.
10).

[0126] It is therefore possible to provide either vacuum or
gas in conveying suction cups and in lifting suction cups.

[0127] The fixed body 5 may also comprise a second cover
plate 26 assembled on an opposite side of the main portion
25 of the fixed body 5 to close all the second chamber 95
during the manufacturing of the device 1. Supplementary
sealing elements 23 may thus be interposed between the
main portion 25 of the fixed body 5 and the second cover
plate 26. Also, dampers 20 may be fixed to the fixed body 5,
on the second cover plate 26, so that abutting the enlarged
head 64' of the mobile piston 6' in the second chamber 95 in
the open position.

[0128] In this second embodiment, the enlarged head 65'
of the mobile piston 6 presents narrowed ends made by
truncated ends allowing the control gas to enter in the second
chamber 94 in the closed and open positions.

[0129] Therefore, in operation, for example, when the two
controllable pilot valves 40 of the first and second housings
9 are piloted to move the mobile piston 6 in open position
and the two controllable pilot valves 40 of the third and
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fourth housing 9 are piloted to move the mobile piston 6 in
closed position, vacuum can be provided to the lifting and
conveying suction cups.

[0130] In relation to a following angular position, the
central processing unit 12 can pilot the two controllable pilot
valves 40 of the first and second housings 9 to move the
mobile piston 6 in closed position and the two controllable
pilot valves 40 of the third and fourth housing 9 to move the
mobile piston 6 in open position, to provide gas in lifting and
conveying suction cups.

1. A device for gas and/or vacuum distribution for a sheet
processing machine comprising:

at least one controllable pilot valve (4; 40),

a fixed body (5) comprising:

at least one main gas inlet configured to be connected to
a gas or vacuum source,

at least one main gas outlet configured to be connected to
at least one suction cup and/or to at least one nozzle,

at least a first and a second control gas openings, at least
one of the control gas openings connected to the
controllable pilot valve,

at least one housing comprising a first chamber commu-
nicating with the main gas inlet and outlet, and a second
chamber communicating with the first and second
control gas openings,

at least one mobile piston axially movable in the housing
by the action of a control gas or vacuum supplied in the
second chamber through the at least one control gas
opening connected to the controllable pilot valve, the
mobile piston being movable between:

a closed position in which the mobile piston blocks a gas
path between the main gas inlet and the outlet in the
first chamber, and

an open position in which the mobile piston releases the
gas path, first and second chambers isolated from each
other by cooperation of shapes between the mobile
piston and the housing without frictional seal between
the mobile piston and the housing.

2. A device for gas and/or vacuum distribution according
to claim 1, wherein the gas path has a diameter size in the
fixed body that is between two to ten times a diameter size
of the gas path through the controllable pilot valve.

3. A device for gas and/or vacuum distribution according
to claim 1, wherein the mobile piston comprises an enlarged
head which has a complementary shape to a shape of the
second chamber of the housing to isolate a first and a second
side of the second chamber, each control gas opening
communicating with one side of the second chamber with
respect to the enlarged head of the mobile piston.

4. A device for gas and/or vacuum distribution according
to claim 3, wherein the enlarged head presents narrowed
ends.

5. A device for gas and/or vacuum distribution according
to claim 3, wherein the first and the second control gas
openings are connected to a same controllable pilot valve,
and the controllable pilot valve is configured to take:

a first position wherein a control gas can enter through the
first control gas opening while gas can exit through the
second control gas opening, and

a second position wherein a control gas can enter through
the second control gas opening while gas can exit
through the first control gas opening.

6. A device for gas and/or vacuum distribution according

to claim 1, wherein the mobile piston comprises a cylindrical
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base which has a complementary shape to a cylindrical
shape of the housing to isolate the first and second chambers
from each other in the closed position and in the open
position.

7. A device for gas and/or vacuum distribution according
to claim 2, wherein the at least one main gas outlet and at
least one first and second control gas openings open on a
same first side of the fixed body, the main gas inlet opening
on a second side of the fixed body, perpendicular to the first
side.

8. A device for gas and/or vacuum distribution according
to claim 2, wherein the fixed body comprises a first cover
plate assembled on a side of a main portion of the fixed body
to connect the first chamber to the main gas inlet.

9. A device for gas and/or vacuum distribution according
to claim 8, further comprising at least one sealing element
fixed to the fixed body and interposed between the first cover
plate and an aperture of the first chamber, the sealing
element abutting the mobile piston in the closed position.

10. A device for gas and/or vacuum distribution according
to claim 8, further comprising a plurality of housings and
mobile pistons, each housing receiving a respective one of
the mobile piston, the first cover plate connecting between
at least two of the main gas inlets.

11. A device for gas and/or vacuum distribution according
to claim 1, further comprising at least one damper fixed to
the fixed body and abutting the mobile piston in the second
chamber in the open position.

12. A device for gas and/or vacuum distribution according
to claim 1, further comprising a plurality of the housings and
of the mobile pistons, each housing receiving one mobile
piston, the housings being arranged by pair, the housings of
a pair being arranged one beside the other, the main gas
outlet and first and second control gas openings of a housing
of a pair opening on an opposite side of the main gas outlet
and first and second control gas openings of the other
housing of the pair, the pairs of housings being regularly
spaced one behind the other.
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13. A device for gas and/or vacuum distribution according
to claim 1, further comprising:
at least two of the main gas inlets communicating with a
first and a second housing and are connected together
and at least two main gas inlets communicating with a
third and a fourth housing are connected together, and

at least a main gas outlet communicating with the first or
the second first housing and at least a main gas outlet
communicating with the third or the fourth housing are
connected together.

14. A device for gas and/or vacuum distribution according
to claim 1, further comprising the mobile piston is at least in
part made of plastic and at least a main portion of the fixed
body wherein are provided at least one housing is made of
a metal.

15. A suction unit comprising a device for gas and/or
vacuum distribution according to claim 1.

16. A feeder comprising a suction unit according to claim
1.

17. A sheet processing machine further comprising a
feeder according to claim 16.

18. A sheet processing machine according to claim 17,
further comprising a central processing unit configured to
pilot the at least one controllable pilot valve in relation with
an angular position of a working cycle of the sheet-process-
ing.

19. Method for piloting a device for gas and/or vacuum
distribution according to claim 1, wherein at least one
controllable pilot valve is piloted at a shifted angular posi-
tion during a working cycle of the sheet processing machine.

20. A sheet processing machine according to claim 17,
further comprising a feeder.

21. A sheet processing machine according to claim 17,
further comprising a device for gas and/or vacuum distri-
bution.



