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Description

[0001] The invention relates to a sheet conveying de-
vice and a printing system comprising such a sheet con-
veying device, comprising a belt arranged to carry the
sheets from an upstream end to a downstream end of a
transport path, the belt having an array of perforations;
and an array of suction nozzles arranged below the belt
for sucking-in ambient air through the perforations of the
belt; wherein at least one blow nozzle is arranged at the
downstream end of the transport path for blowing out a
gas through the perforations of the belt, wherein the
downstream end of the transport path is defined by a
deflection roller.
[0002] Conveyor belts are frequently used for convey-
ing sheets of paper, plastic film or the like through a sheet
handling apparatus such as a printer or a copier. In many
applications e.g. an inkjet printer, it is important that the
sheets are reliably held in a stable position on the belt
so as to be conveyed through the apparatus with high
accuracy, and/or the sheets are held flat on the belt, i.e.
without forming any cockles. For that purpose, it is known
to provide an array of suction nozzles below the belt,
distributed along and across the transport path, so that
a suction pressure is generated which draws the sheets
against the belt and holds them safely in position.
[0003] When the sheets reach the downstream end of
the transport path, they must reliably be separated from
the belt so that they may either be discharged onto a tray
or may be passed over to a subsequent conveying de-
vice, e.g. a set of conveyor rollers or another conveyor
belt. Sometimes, the sheets tend to stick to the belt, be-
cause the sheet material is sticky or because a static
charge is developed which attracts the sheet against the
belt. When the leading edge of the sheet is not separated
quickly enough from the belt, a jam is likely to occur, or
the sheet may be damaged.
[0004] Typically, the belt is deflected at a deflection
roller at the downstream end of the transport path and
the tendency of the sheet to stick to the belt may be re-
duced by reducing the radius of the deflection roller or
by deflecting the belt at a relatively sharp knife-edge, so
that the flexibility of the sheet is no longer sufficient for
the sheet to follow the sharp turn of the belt. However,
such a sharp turn may also cause strains in the belt itself,
so that the lifetime of the belt is reduced. In order to mit-
igate this problem, it would be possible to increase the
flexibility of the belt, which however, would make it even
more difficult to assure the required transport accuracy
and reliability.
It is generally known that the separation of the sheets
from the belt may be assisted by blowing a stream of air
against the leading edge of the sheet when it leaves the
transport path at the downstream end.
[0005] US 2008/001347 A1 describes a sheet trans-
port apparatus, in which a sheet is placed on an area of
a transport belt and is held to the circulating transport
belt by a negative pressure applied through the belt in a

first suction unit. The transport belt is at least partially air
permeable and, for example, has through openings in
the shape of perforations. Electrical charges are applied
to the transport belt in order to generate electrostatic
holding forces between the transport belt and the sheet.
In a printing module, only electrostatic forces hold the
sheet, and a toner image is generated on the sheet. In a
second suction unit, negative pressure is applied again,
and a neutralizing unit neutralizes electrical charges on
the transport belt. Downstream of the neutralizing unit,
the sheet is lifted off the transport belt at a first blowing
unit and is then further moved by the transport belt until
it reaches an area of a guide roller. In this area, a second
blowing unit is arranged within the hollow cylindrical body
of the guide roller. Air is blown through openings in the
hollow cylindrical body of the guide roller and through the
transport belt.
[0006] It is an object of the invention to provide a sheet
conveying device which assures a high transport accu-
racy and reliability and also assures that the sheet is re-
liably separated from the belt at the end of the transport
path.
[0007] According to the invention, this object is
achieved by a plurality of blow nozzles being formed by
circumferential grooves in the peripheral surface of the
deflection roller.
[0008] By blowing out air or any other gas through the
perforations of the belt at the end of the transport path,
it is possible to lift the leading edge of the sheet off the
belt already before the leading edge actually reaches the
end of the transport path where the belt makes a turn.
As a result, the sheet can more reliably and quickly be
separated from the belt. The same perforations in the
belt that are used for drawing the sheet against the belt
in the upstream part of the transport path may also be
used for blowing out the air at the downstream end, so
that the invention may be implemented without modifying
the configuration of the belt.
[0009] Useful details and optional features of the in-
vention are indicated in the dependent claims.
[0010] According to the invention, the blow nozzles are
provided in the peripheral surface of the deflection roller.
[0011] In addition, blow nozzles may also be arranged
immediately upstream of the deflection roller which de-
fines the end of the transport path. For example, blow
nozzles may be incorporated in a nozzle body that also
forms the suction nozzles.
[0012] According to a further development of the in-
vention, additional blow nozzles may be distributed along
and across the entire transport path, forming an alternat-
ing pattern with the suction nozzles. This has the advan-
tage that the part of the belt that spans the distance be-
tween an upstream and a downstream deflection roller
may be supported on an air cushion that is created by
the blow nozzles, so that frictional resistance and deflec-
tion of the conveyor belt are reduced. The air that is blown
out by the blow nozzles, except the blow nozzles imme-
diately at the end of the transport path, will readily be
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sucked-in again by the suction nozzles, so that a short-
circuited air flow is created on the bottom side of the belt.
Since the dynamic pressure in this air flow will be lower
than the ambient pressure, the sheet is still drawn against
the top surface of the belt. Of course, the force with which
the sheets are attracted may be increased as desired by
increasing the flow rate through the suction nozzles rel-
ative to the flow rate through the blow nozzles.
[0013] Preferred embodiments of the invention will
now be explained in conjunction with the drawings,
wherein:

Fig. 1 shows a top plan view of a sheet conveying
device, illustrating features of the invention, with a
part of a conveyor belt being broken away;
Fig. 2 is a schematic side-elevational view of the de-
vice shown in Fig. 1;
Fig. 3 shows a top plan view of a sheet conveying
device according to the invention;
Fig. 4 is a side-elevation of the device shown in Fig.
3, with a deflection roller for the belt being shown in
cross-section; and
Fig. 5 illustrates a printing system in accordance with
the present invention.

[0014] As is shown in Fig. 1, a belt 10 is passed around
an upstream deflection roller 12 and a downstream de-
flection roller 14, so that a top portion of the belt forms a
transport path for conveying sheets 16, e. g. print sub-
strates or the like. At least one of the deflection rollers
12, 14 is actively driven, so that the top portion of the belt
10 moves in the direction indicated by an arrow A and
conveys the sheets 16 that have been placed on the belt
in that direction.
[0015] The belt 10 has an array of perforations 18 that
are evenly distributed over the entire surface area of the
belt and are aligned in rows that extend in the conveying
direction A.
[0016] A plate-like nozzle body 20 is disposed between
the deflection rollers 12, 14 and extends over the entire
width and almost the entire length of the transport path.
A series of slot-like suction nozzles 22 are formed in the
flat top surface of the nozzle body 20 and extend in the
row direction of the perforations 18, each suction nozzle
22 be aligned with one of the rows of the perforations 18.
[0017] As is shown in Fig. 2, the top surface of the
nozzle body 20 is slightly elevated above the top apex
of the deflection rollers 12, 14, so that the top portion of
the belt 10 does not freely span the distance between
the deflection rollers 12, 14 but is supported by the nozzle
body 20.
[0018] As is further shown in Fig. 2, the suction nozzles
22 communicate with a suction port of a blower 24, so
that air is drawn-in through the perforations 18 of the belt
10, as has been symbolised by arrows B in Fig. 2. As a
result, the sheet 16 will be firmly drawn against the sur-
face of the belt 10 and will be held flat on the belt as long
as it moves along the transport path together with the

belt. This reliably prevents the sheets 16 from being dis-
torted or shifted relative to the belt, so that the sheets
can be conveyed with high transport accuracy and high
reliability.
[0019] Fig. 2 illustrates a condition in which the leading
edge of the sheet 16 is about to reach the downstream
end of the transport path as defined by the deflection
roller 14. Here, the nozzle body 20 forms a slot-like blow
nozzle 26 that extends across the entire width of the
transport path immediately upstream of the deflection
roller 14. This blow nozzle 26 communicates with the
discharge port of the blower 24, so that at least a part of
the air that has been sucked-in by the blower 24 is blown
out through the blow nozzle 26 and through the perfora-
tions 18 when they successively move across the blow
nozzle. As has been symbolised by arrows C in Fig. 2,
this creates an air flow that is upwardly directed against
the leading edge of the sheet 16 and lifts the same of
from the surface of the belt 10 even before it reaches the
apex of the deflection roller 14 where the belt makes a
sharp turn. As a result, the leading edge of the sheet 16
is safely separated from the belt 10 so that it may reliably
be caught by a subsequent conveying device (not shown)
which may be for example be formed by a nip between
two transport rollers, or the like. As the belt 10 and the
sheet 16 continue to move beyond the position shown in
Fig. 2, the entire length of the sheet 16 will gradually be
separated from the belt 10 as it passes over the blow
nozzle 26.
[0020] In this example, as is shown in Fig. 1, the top
surface of the nozzle body 20 is also formed with a series
of anti-friction blow nozzles 28 which extend in parallel
with the suction nozzles 22 and are arranged alternat-
ingly therewith. For illustration purposes and for facilitat-
ing the distinction between the blow nozzles 26, 28 and
the suction nozzles 22, the blow nozzles have been
hatched in Fig. 1.
[0021] A distribution manifold 30 which has only sche-
matically been shown in Fig. 2 connects the array of anti-
friction blow nozzles 28 to the discharge port of the blower
24, so that a part of the air that has been drawn in by the
blower is discharged upwardly against the belt 10 via the
blow nozzles 28. As can be seen in Fig. 1, the blow noz-
zles 28 are aligned with the gaps between the rows of
perforations 18, so that the air ejected by the blow nozzles
28 will impinge on non-perforated parts of the belt 10. As
a result, an air cushion is formed between the bottom
surface of the belt 10 and the top surface of the nozzle
body 20, so that the belt can pass over the nozzle body
with reduced friction. This reduces not only a wear and
distortion of the belt 10 carrying the sheets 16 but also
facilitates the separation of the sheets from the belt by
means of the blow nozzle 26 at the downstream end.
[0022] Since the air current discharged by the blower
24 is divided between the blow nozzle 26 and the distri-
bution manifold 30, the flow rate of air discharged through
the anti-friction blow nozzles 28 is smaller than the flow
rate of air sucked-in by the suction nozzles 22, resulting
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in a net force that attracts the sheet 16 towards the belt.
Of course, it would also be possible to provide separate
blowers for the blow nozzle 26 and the distribution man-
ifold 30 and/or to provide a distribution valve for control-
ling the flow rate of air through the anti-friction blow noz-
zles 28. In yet another embodiment, the anti-friction blow
nozzles 28 may be connected directly to the blow nozzle
26.
[0023] Figs. 3 and 4 show an embodiment of the in-
vention, in which the nozzle body 20 has neither the blow
nozzle 26 at the downstream end nor the longitudinally
extending anti-friction blow nozzles 28. Instead, an array
of blow nozzles 26’ is formed in the peripheral surface of
the deflection roller 14. These blow nozzles 26 take the
form of circumferential grooves in the surface of the de-
flection roller 14.
[0024] As is shown in Fig. 4, the deflection roller 14
has an international distribution manifold connecting the
blow nozzles 26’ via a rotary connector (not shown) to
the blower 24 or to a separate blower. As a result, an air
flow, symbolised by arrows D in Fig. 4, is ejected radially
from the surface of deflection roller 14 and through the
perforations 18 of the belt 10, so that the leading edge
of the sheet 16 is readily separated from the belt. As can
be seen in Fig. 3, the blow nozzles 26 are aligned with
the suction nozzles 22 and, consequently, with the rows
of perforations 18, so that the air discharged by the blow
nozzles can readily pass through the perforations 18. Ad-
ditional baffle plates 34 may be provided around the pe-
ripheral surface of the deflection roller 14 so as to con-
centrate the air flow to the peripheral region that faces
the sheet 16.
[0025] In this embodiment the position where the sheet
16 is separated from the belt 10 is shifted towards the
downstream end of the transport path as compared to
the example shown in Figs. 1 and 2.
[0026] Fig. 5 illustrates a printing system in accordance
with the present invention. The printing system compris-
es a media supply station 100 where the sheets of printing
substrates are supplied towards the marking engine 102.
This marking engine 102 is a piezo-based inkjet page
wide array, but may alternatively comprise any typing of
marking process, such as e.g. a thermal or piezo-based
scanning or page wide inkjet process, an electro(pho-
to)graphic process, magnetographic process, or the like.
The marking engine applies an image of marking sub-
stance onto the sheet of printing substrate such as e.g.
a sheet of paper, cloth, plastics. After applying the image
of marking substance onto the printing substrate, the
printing substrate is fed towards the delivery station,
where a sheet may be collected by an operator, or fed
towards one or more post-processing units, such as e.g.
a stacking unit, a folding device and/or any binding de-
vice. The printing system utilizes the sheet conveying
device as described here above to transport the sheet of
printing substrate during the complete path from media
supply station towards the media delivery station 101, or
during a portion thereof.

Figure 5 illustrates the use of such a sheet conveying
device during the traverse of the sheet along the marking
enging, as this conveying requires a large precision in
positioning.
[0027] Detailed embodiments of the present invention
are disclosed herein; however, it is to be understood that
the disclosed embodiments are merely exemplary of the
invention, which can be embodied in various forms.
Therefore, specific structural and functional details dis-
closed herein are not to be interpreted as limiting, but
merely as a basis for the claims and as a representative
basis for teaching one skilled in the art to variously em-
ploy the present invention in virtually any appropriately
detailed structure. In particular, features presented and
described in separate dependent claims may be applied
in combination and any advantageous combination of
such claims are herewith disclosed.
Further, the terms and phrases used herein are not in-
tended to be limiting; but rather, to provide an under-
standable description of the invention. The terms "a" or
"an", as used herein, are defined as one or more than
one. The term plurality, as used herein, is defined as two
or more than two. The term another, as used herein, is
defined as at least a second or more. The terms including
and/or having, as used herein, are defined as comprising
(i.e., open language). The term coupled, as used herein,
is defined as connected, although not necessarily direct-
ly.
The invention being thus described, it will be obvious that
the same may be varied in many ways. Such variations
are not to be regarded as a departure from the scope of
the invention, and all such modifications as would be ob-
vious to one skilled in the art are intended to be included
within the scope of the following claims.

Claims

1. A sheet conveying device comprising a belt (10) ar-
ranged to carry the sheets (16) from an upstream
end (12) to a downstream end (14) of a transport
path, the belt (10) having an array of perforations
(18); and an array of suction nozzles (22) arranged
below the belt (10) for sucking-in ambient air through
the perforations (18) of the belt, wherein an array of
blow nozzles (26’) is arranged at the downstream
end (14) of the transport path for blowing out a gas
through the perforations (18) of the belt (10), wherein
the downstream end of the transport path is defined
by a deflection roller (14), characterized in that said
array of blow nozzles (26’) is formed by circumfer-
ential grooves in the peripheral surface of the deflec-
tion roller (14), wherein each groove (26’) is aligned
with one suction nozzle of the array of suction noz-
zles (22).

2. The conveying device according to claim 1, wherein
additionaly at least one blow nozzle (26) is arranged
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in immediately upstream of the deflection roller (14).

3. The conveying device according to claim 2, wherein
the at least one blow nozzle (26) arranged in imme-
diately upstream of the deflection roller (14) is con-
figured as a slot that extends across the entire width
of the transport path.

4. The conveying device according to claim 2 or 3,
wherein the at least one blow nozzle (26) arranged
in immediately upstream of the deflection roller (14)
and the suction nozzles (22) are formed in a common
nozzle body (20).

5. The conveying device according to any of the pre-
ceding claims, wherein the grooves are connected
to a blower (24) via an internal distribution manifold
(32) in the deflection roller (14).

6. The conveying device according to any of the pre-
ceding claims, wherein the perforations (18) are
aligned in rows that extend in the conveying direction
(A), and the suction nozzles (22) are aligned with the
rows of perforations (18).

7. The conveying device according to claims 5 and 6,
wherein the blow nozzles (26’) formed by circumfer-
ential grooves in the peripheral surface of the deflec-
tion roller (14) are aligned with the rows of perfora-
tions (18).

8. The conveying device according to any of the pre-
ceding claims, comprising a blower (24) having a
suction port connected to the suction nozzles (22)
and a discharge port connected to the at least one
blow nozzle (26; 26’).

9. The conveying device according to any of the pre-
ceding claims, comprising an array of anti-friction
blow nozzles (28) interleaved with the array of suc-
tion nozzles (22) and connected to a blower (24) for
blowing-out a gas towards the bottom surface of the
belt (10).

10. Printing system, comprising a media input station,
and a marking engine for applying a marking sub-
stance onto a sheet, and a delivery station, wherein
the printing system further comprises a sheet con-
veying device in accordance with any one of preced-
ing claims.

Patentansprüche

1. Bogenfördervorrichtung, aufweisend ein Band (10),
welches dazu eingerichtet ist, die Bögen (16) von
einem stromaufwärtigen Ende (12) zu einem strom-
abwärtigen Ende (14) eines Transportweges zu tra-

gen, wobei das Band (10) eine regelmäßige Anord-
nung von Perforationen (18) hat; und eine regelmä-
ßige Anordnung von Saugdüsen (22), welche unter
dem Band (10) eingerichtet sind, um Umgebungsluft
durch die Perforationen (18) des Bandes einzusau-
gen, wobei eine regelmäßige Anordnung von Blas-
düsen (26’) zum Ausblasen eines Gases durch die
Perforationen (18) des Bandes (10) an dem strom-
abwärtigen Ende (14) des Transportweges angeord-
net ist, wobei das stromabwärtige Ende des Trans-
portweges durch eine Ablenkrolle (14) definiert ist,
dadurch gekennzeichnet, dass die besagte regel-
mäßige Anordnung von Blasdüsen (26’) durch Um-
fangsnuten in der Außenfläche der Ablenkrolle (14)
gebildet ist, wobei jede Nut (26’) zu einer Saugdüse
der regelmäßigen Anordnung von Saugdüsen (22)
ausgerichtet ist.

2. Fördervorrichtung nach Anspruch 1, bei der zusätz-
lich wenigstens eine Blasdüse (26) unmittelbar
stromaufwärts der Ablenkrolle (14) angeordnet ist.

3. Fördervorrichtung nach Anspruch 2, bei der die we-
nigstens eine Blasdüse (26), die unmittelbar strom-
aufwärts der Ablenkrolle (14) angeordnet ist, als
Schlitz konfiguriert ist, der sich über die gesamte
Breite des Transportweges erstreckt.

4. Fördervorrichtung nach Anspruch 2 oder 3, bei der
die wenigstens eine Blasdüse (26), die unmittelbar
stromaufwärts der Ablenkrolle (14) angeordnet ist,
und die Saugdüsen (22) in einem gemeinsamen Dü-
senkörper (20) ausgebildet sind.

5. Fördervorrichtung nach einem der vorstehenden An-
sprüche, bei der die Nuten mit einem Gebläse (24)
über einen internen Verteiler (32) in der Ablenkrolle
(14) verbunden sind.

6. Fördervorrichtung nach einem der vorstehenden An-
sprüche, bei der die Perforationen (18) in Reihen
ausgerichtet sind, welche sich in der Förderrichtung
(A) erstrecken, und die Saugdüsen (22) zu den Rei-
hen der Perforationen (18) ausgerichtet sind.

7. Fördervorrichtung nach den Ansprüchen 5 und 6,
bei der die Blasdüsen (26’), die durch Umfangsnuten
in der Außenfläche der Ablenkrolle (14) gebildet
sind, zu den Reihen der Perforationen (18) ausge-
richtet sind.

8. Fördervorrichtung nach einem der vorstehenden An-
sprüche, aufweisend ein Gebläse (24) mit einem mit
den Saugdüsen (22) verbundenen Sauganschluss
und einem mit der wenigstens einen Blasdüse (26;
26’) verbundenen Ausstoßanschluss.

9. Fördervorrichtung nach einem der vorstehenden An-
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sprüche, aufweisend eine regelmäßige Anordnung
von Gleit-Blasdüsen (28), die mit der regelmäßigen
Anordnung von Saugdüsen (22) verschachtelt ist
und mit einem Gebläse (24) verbunden ist zum Aus-
blasen eines Gases in Richtung auf die untere Ober-
fläche des Bandes (10).

10. Drucksystem, aufweisend eine Medieneingabesta-
tion und ein Markierungswerk zum Aufbringen einer
Markierungssubstanz auf einen Bogen und eine
Auslieferungsstation, wobei das Drucksystem weiter
eine Bogenfördervorrichtung nach einem der vorste-
henden Ansprüche aufweist.

Revendications

1. Dispositif de transport de feuilles comprenant une
courroie (10) aménagée pour transporter les feuilles
(16) d’une extrémité amont (12) à une extrémité aval
(14) d’un trajet de transport, la courroie (10) ayant
un réseau de perforations (18) ; et un réseau de bu-
ses d’aspiration (22) aménagées en dessous de la
courroie (10) pour y aspirer de l’air ambiant à travers
les perforations (18) de la courroie, dans lequel un
réseau de buses de soufflage (26’) est aménagé à
l’extrémité aval (14) du trajet de transport pour souf-
fler un gaz à travers les perforations (18) de la cour-
roie (10), dans lequel l’extrémité aval du trajet de
transport est définie par un rouleau de déviation (14),
caractérisé en ce que ledit réseau de buses de
soufflage (26’) est formé par des rainures circonfé-
rentielles dans la surface périphérique du rouleau
de déviation (14), dans lequel chaque rainure (26’)
est alignée avec une buse d’aspiration du réseau de
buses d’aspiration (22).

2. Dispositif de transport selon la revendication 1, dans
lequel, en plus, au moins une buse de soufflage (26)
est aménagée immédiatement en amont du rouleau
de déviation (14).

3. Dispositif de transport selon la revendication 2, dans
lequel la au moins une buse de soufflage (26) amé-
nagée immédiatement en amont du rouleau de dé-
viation (14) est configurée en fente qui s’étend en
travers de toute la largeur du trajet de transport.

4. Dispositif de transport selon la revendication 2 ou la
revendication 3, dans lequel la au moins une buse
de soufflage (26) aménagée immédiatement en
amont du rouleau de déviation (14) et les buses d’as-
piration (22) sont formées dans un corps de buses
commun (20).

5. Dispositif de transport selon l’une quelconque des
revendications précédentes, dans lequel les rainu-
res sont raccordées à une soufflerie (24) via un col-

lecteur de distribution interne (32) dans le rouleau
de déviation (14).

6. Dispositif de transport selon l’une quelconque des
revendications précédentes, dans lequel les perfo-
rations (18) sont alignées en rangées qui s’étendent
dans la direction de transport (A) et les buses d’as-
piration (22) sont alignées avec les rangées de per-
forations (18).

7. Dispositif de transport selon les revendications 5 et
6, dans lequel les buses de soufflage (26’) formées
par des rainures circonférentielles dans la surface
périphérique du rouleau de déviation (14) sont ali-
gnées avec les rangées de perforations (18).

8. Dispositif de transport selon l’une quelconque des
revendications précédentes, comprenant une souf-
flerie (24) ayant un orifice d’aspiration raccordé aux
buses d’aspiration (22) et un orifice de décharge rac-
cordé à la au moins une buse de soufflage (26, 26’).

9. Dispositif de transport selon l’une quelconque des
revendications précédentes, comprenant un réseau
de buses de soufflage antifriction (28) intercalées
avec le réseau de buses d’aspiration (22) et raccor-
dées à une soufflerie (24) pour souffler un gaz vers
la surface inférieure de la courroie (10).

10. Système d’impression comprenant un poste d’en-
trée de supports et un moteur de marquage pour
appliquer une substance de marquage sur une
feuille, ainsi qu’un poste de délivrance, dans lequel
le système d’impression comprend en outre un dis-
positif de transport de feuilles selon l’une quelconque
des revendications précédentes.
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