Office de la Proprieté Canadian CA 2569924 C 2013/12/24

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 569 924
o Gmsca oy Conac 1 BREVET CANADIEN
CANADIAN PATENT
13) C
(22) Date de depot/Filing Date: 2006/11/30 (51) Cl.Int./Int.Cl. B65H 20/70 (2006.01),
(41) Mise a la disp. pub./Open to Public Insp.: 2007/05/30 B65G 15/56(2000.01), D215 7700(2006.01)
- . (72) Inventeurs/Inventors:
(45) Date de délivrance/lssue Date: 2013/12/24 PESCH ANDREAS DE
(30) Priorité/Priority: 2005/11/30 (DE10 2005 057 426.2) SCHMITZ, BERNHARD, DE

(73) Proprietaire/Owner:
ANDRITZ KUSTERS GMBH, D

(74) Agent: PERRY + CURRIER

(54) Titre : TRANSPORTEUR A COURROIE SOUS VIDE PERMETTANT DE GUIDER UNE BANDE EN DEFILEMENT
54) Title: VACUUM BELT CONVEYING DEVICE FOR GUIDING A MOVING WEB

(57) Abréegée/Abstract:

Vacuum belt conveying device for guiding a moving web, In particular a web threading strip of a paper or board web, having an air-
permeable transport belt guided endlessly In a loop with an upper run and a lower run, and a device arranged within the loop for
applying a vacuum to the inner side of one of the runs of the transport belt in order to hold the web firmly on the transport belt, In
which the device for applying a vacuum Is formed by means of at least one long-gap ejector, which In each case has an air jet
Injector having a large number of air outlet nozzles along the inlet side of the long gap and, on the Inlet side, Is positioned at a
distance under the inner side of the run which is provided to hold the web firmly.

SoTEN 7 [ ] ]
EORUIORIOR . o
Y T 7 7
b‘ --..-‘

R

» . _
‘ l an a dH http:/opic.ge.ca + Ottawa/Gatineau K1A 0C9 - hmp./cipo.ge.ca o p1C
OPIC - CIPO 191




CA 02569924 2006-11-30

Abstract

Vacuum belt conveying device for guiding a moving web, In particular a
web threading strip of a paper or board web, having an air-permeable
transport belt guided endliessly in a loop with an upper run and a lower run,
and a device arranged within the loop for applying a vacuum to the inner
side of one of the runs of the transport belt in order to hold the web firmly
on the transport belt, in which the device for applying a vacuum is formed
by means of at least one long-gap ejector, which in each case has an air jet
injector having a large number of air outlet nozzles along the inlet side of
the long gap and, on the inlet side, is positioned at a distance under the
inner side of the run which is provided to hold the web firmly.
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Vacuum belt conveying device for guiding a moving web

The invention relates to a vacuum belt conveying device for guiding a

moving web, in particular a web threading strip of a paper or board web.

Vacuum belt conveying devices for guiding a moving web are used In
different industrial instaliations in order to be able to hold a web securely on
a transport path. This applies in particular to paper and board machines,
where the web is transferred from one machine section to another machine
section, for example from the wet section to the drying section or from the

drying section to the finishing section.

DE 100 09 188 A1 discloses the use of vacuum belt conveying devices in
paper or board machines in order to make it easier to thread the paper or
board web into a machine for the production or finishing or further
processing of such a web. During the starting of a paper machine or when
restarting after a web break, a narrow strip or threading strip is severed
from the moving web. This strip is transferred with the aid of the vacuum
belt conveying device, for example from the end of one machine section to
the input region of a following machine section. For this purpose, the
conveying device comprises an air-permeable, endless conveyor belt,
which runs over two rollers and over a suction box or vacuum box.
Consequently, the threading strip i1s attracted to the conveyor belt by
suction and transported. In order to produce a vacuum oOr a negative
pressure within the suction box, a vacuum blower is provided. The vacuum
blower comprises an impeller which has an outlet duct. The impelier is
driven by a suitable motor. The suction box has one or more suction
openings, via which the vacuum blower produces negative pressure in the

interior of the suction box. The complicated and large-format construction is
disadvantageous, additionally requires maintenance and is expensive to

produce and to operate. Sealing the suction box is additionally difficult.
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DE 35 24 006 A1 discloses a device for the transport and for the guidance
of the web end threading strip into a paper machine, which comprises a
transport belt arranged around two or more deflection rolls, which is air-
permeable and within whose loop devices are fitted with which a vacuum
effect is achieved on the one run of the transport belt with which the end
threading strip is transported, by which means the end threading strip Is
attached to the aforementioned run and held firmly thereon. The vacuum is
produced by air blowing devices which are fitted within the loop and
comprise guide plates, which extend substantially parallel to the plane of
the transport belt and on which a dynamic vacuum effect can be produced
by air blowing means, with which the end threading strip is attached to the
transport belt. The disadvantage is that, in order to blow on the guide
plates, a rather large quantity of air is needed, which has to be led away

and leads to undesired blown streams in the region around the device.

DE 299 24 658 U1 discloses a device for conveying and guiding a
threading strip of a web in a paper machine of the aforementioned type, in
which the device for producing a vacuum effect has curved air flow guiding
surfaces along the transport belt which, in conjunction with foil heads,
produce a vacuum. By adjusting the angle of the air flow guiding surfaces,
the level of the vacuum can be regulated. Positive pressure regions which

arise upstream of the foil heads are disadvantageous.

DE 200 01 082 U1 discloses a blower box. The walls of the blower box are
double-layered. Between the layers of each wall a region is thus producedad
in which a pressure level that is lower than the pressure level of the
surrounding air can be established in a targeted manner. Because of this,
the air can flow out of the surroundings into the regions between the layers,
so that the desired pressure level in the space is no longer affected
detrimentally to a relevant extent. Consequently, an edge seal is generally
created for spaces in which a lower pressure is to prevail than in the

surroundings. Provision is made here for air injectors to be incorporated In
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the regions between the layers of the walls, the outiet openings of the said
air injectors facing away from the gaps at the edge.

According to an aspect of this specification, there is provided a vacuum belt
conveying device for guiding a moving web which is constructionally simple
and takes up little space.

More particularly, there is provided a vacuum belt conveying device for
guiding a moving web having an air-permeable transport beit guided

endlessly in a loop with an upper run and a lower run, and a device

arranged within the loop for applying a vacuum to the inner side of one of

the runs of the transport belt in order to hold the web firmly on the transport

belt, wherein the device for applying a vacuum is formed by means of at

least one long-gap ejector, which in each case has an air jet injector having |
a large number of air outlet nozzles along the inlet side of the long gap and,

on the inlet side, is positioned at a distance under the inner side of the run

which is provided to hold the web firmly; and wherein within the loop there

IS arranged a dividing wall, which divi‘des a suction chamber, in which the

inlet side of the at least one long-gap ejector is arranged, from an outward

flow chamber, in which an outlet side of the at ieast one long-gap ejector is

arranged

in this way, a vacuum belt conveying device for guiding a moving web, in
particular a web threading strip, is provided, whose device for applying a
vacuum, in addition to a low overall height, has a form matched to the
intended use, namely a rectangular form. In this case. the suction output is
- high ‘and can be adjusted in the longitudinal and transverse direction.
Drops in pressure between individual suction centres are minimized, so
that a substantially uniform vacuum can be set over the width and/or the
length of the transport belt in order to hold a web.

A nozzle row arrangement of the at least.one long-gap ejector preferably
extends transversely with respect to the belt running direction and
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produces an air stream at right angles to the belt. The air stream can than

also simply be led away downwards, hindrances arising from undesired air
sfreams in the region of the device being minimized.

A gap space of the at least one long-gap ejector preferably has a portion
having a narrow cross section in order to achieve a high efficiency. If a
lower efficiency is adequate, the gap space can also be formed without a

cross-sectional narrowing.

The dividing wall is preferably arranged in the longitudinal
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direction of the transport belt and at a distance underneath the run which is
provided to hold the web firmly. As a result, a suction chamber above the
dividing wall is separated from an outward flow chamber below the dividing
wall. The outward flow chamber is formed in a region above the other,
return run and can be open to the outside or closed. If a plurality of long
gap ejectors are arranged one after another in the longitudinal direction, it
IS also possible for transverse dividing walls to be provided, which
subdivide the suction chamber and, if appropriate, the outward flow
chamber into a plurality of chambers arranged one after another. In this

way, selectable vacuum profiles can be set along the transport belt.

If a dividing wall 1s provided, a passage which is provided with an
adjustable restrictor can be provided therein. Via the restrictor, a flow rate

can be determined and therefore a maximum vacuum level can be set.

The arrangement of the at least one long-gap ejector can be carried out
such that it operates at right angles to the transport belt or at an angle to
the transport belt.

The at least one long-gap ejector can have a gap space which has a cross-
sectional narrowing on the outward flow side. As a result, the air flowing out

can experience better distribution.

The at least one long-gap ejector can have a gap space whose flow path
length can be selected. Consequently, the gap space can be used not only
to take air in to produce a vacuum but, at the same time, can also be used
to guide the air away in a specific manner from the region of the application
of vacuum. in order to improve the vacuum attachment further, the air jet
injector can be arranged in a convergent inlet region of the at least one

long-gap ejector.
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The alighment of the Inlet region of the long-gap ejector or ejectors in
relation to the running direction of the transport beilt can be selected. The
inlet region can be arranged transversely or obliquely with respect to the
running direction or in the running direction; in the case of a plurality of
long-gap ejectors, these can be arranged at a distance or immediately
adjacent to one another in order to form selectable vacuum areas. In
particular when a plurality of long-gap ejectors in the running direction form
a vacuum strip in the running direction, only one row of long-gap ejectors,
for example one central strip, can be provided or a plurality of rows of long-
gap ejectors can be arranged in parallel with and at a distance from one

another, for example two edge strips.

Further refinements of the invention can be gathered from the following

description and the subclaims.

The Iinvention will be explained in more detail below by using the exemplary

embodiments illustrated in the appended drawings, in which:

Fig. 1 shows, schematically, a plan view of a vacuum belt conveying
device,

Fig. 2 shows a section A-A according to Fig. 1 for a vacuum belt conveying
device according to a first exemplary embodiment,

Fig. 3 shows, schematically, a plan view of a long-gap ejector of the
vacuum belt conveying device according to Fig. 2,

Fig. 4a shows a section B-B of the long-gap ejector according to Fig. 3,

Fig. 4b shows the region X from Fig. 4a enlarged,

Fig. 5 shows a perspective view of the long-gap ejector according to Fig. 3,
Fig. 6 shows a section A-A according to Fig. 1 for a vacuum belt conveying
device according to a second exemplary embodiment,

Fig. 7 shows a section A-A according to Fig. 1 for a vacuum belt conveying

device according to a third exemplary embodiment,
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Fig. 8 shows a section A-A according to Fig. 1 for a vacuum belt conveying
device according to a fourth exemplary embodiment,

Fig. 9 shows, schematically, a plan view of a vacuum belt conveying device
according to a fifth exemplary embodiment,

Fig. 10 shows, schematically, a plan view of a vacuum belt conveying
device according to a sixth exemplary embodiment,

Fig. 11 shows, schematically, a plan view of a vacuum belt conveying
device according to a seventh exemplary embodiment,

Figs 12a and 12b each show a section A-A according to Fig. 1 for a
vacuum belt conveying device according to an eighth and a ninth
exemplary embodiment.

Fig. 1 shows a vacuum belt conveying device 1 for guiding a moving web
2, in particular a web threading strip of a paper or board web. The vacuum
pelt conveying device 1 comprises deflection rolls 3 and 4, between which
a transport belt 5 is arranged. The transport belt 5 i1s guided endlessly in a
loop 8 having an upper run 6 and a lower run 7, as shown, for example, in
Fig. 1. The transport belt 5 is air-permeable and, to this end, comprises a
cloth with adequate permeability or a material web with a perforated

structure.

Arranged within the loop 8 is a device 9 for applying a vacuum to the inner
side of one of the runs of the transport belt, the upper run 6 here, in order
to hold the web 2 firmly on the transport belt 5. The device 9 for applying a
vacuum is formed by means of at least one long-gap ejector 10, 11, which
In each case has an air jet injector 12, 13 having a large number of air
outlet nozzles 14 along the inlet side 15, 16 of the long gap 17, 18 and, on
the Inlet side, is positioned at a distance underneath the inner side of the
run 6 provided for holding the web firmly. Via air feed lines 21, 22
connected laterally to the transport belt 5, the air jet injector 12, 13 of the at

least one long-gap ejector 10, 11 is fed from an air source, not illustrated,

in order to be able to inject air into the associated long gap 17, 18. The air



CA 02569924 2006-11-30

fed in flows at high velocity through the air outlet nozzles 14, by which
means air which is located in the surroundings of the top of the at least one
long-gap ejector 10, 11 1s taken in on the inlet side 15. In this way, a
vacuum can be applied to the inner side of the run 6 via one or more air
nozzles being fitted underneath the belt 5. The pressure of the air supplied
iIs adjustable, which means that an influence can be exerted on the suction
performance. If a plurality of long-gap ejectors 10, 11 are arranged one
after another in the running direction, these can be given the same or a
different air supply in order as a result to configure individually adjustable

suction output profiles in the transport direction T.

The construction of the at least one long-gap ejector 10, 11 is illustrated in
detail in Figures 3 to 5 for one long-gap ejector 10. The following
explanations apply in the corresponding way to all the other long-gap
ejectors. Accordingly, the long-gap ejector 10 has a substantially
rectangular form and has an air jet injector 12. The air jet injector 12 Is
formed by a nozzle stock 19, which is arranged in the gap longitudinal
direction and produces an air stream in the gap space 20 of the long gap
17. The nozzle stock 19 is preferably arranged to be countersunk with
respect to the inlet side 15, which means that the air taken in on the inlet
side is deflected into the gap space 20. The air jet injector 12 is preferably
seated in a convergent inlet region 23 of the long-gap ejector 10, the short

side edges 24, 25 of the long gap 17 preferably being rounded.

The long gap 17 of the long-gap ejector 10 can delimit the gap space 20
with parallel surfaces from the inlet side 15 up to an outiet side 26, that is to
say extend without a narrowed cross section (cf. Figs 12a, 12b). For a high
efficiency, the gap space 20 should preferably be formed with a narrowed
cross section. The inlet region 23 with convergent side surfaces then

extends until under the air jet injector 12. The narrowing in the cross
section of the long gap 17 promotes the formation of a closed flow and

therefore advantageous sealing of the air jet injector 12. The suction
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performance of a long-gap ejector 10, 11 on the inlet side 15 can be
controlled via the air stream fed in and by the shape of the long gap 17
between Inlet side 15 and outlet side 26. The length of the long gap 17 in

the flow direction can be selected and opens up advantageous dissipation
of the air.

On the outlet side 26, the long gap 17 is preferably formed with a widened
cross-sectional portion 40, which improves the outward flow behaviour of
the long-gap ejector 10 in relation to a wide air outlet distribution. Even in
the case of a narrowed cross section of the long gap on the inlet and/or
outlet side, the long gap 17 preferably has a portion with parallel side
surfaces, which can make up about 50 to 80% of the total length of the long
gap 17 in the flow direction between inlet side 15 and outlet side 26. To this

extent, the long gap 17 forms a guide duct for the air stream with a

selectable flow path length.

In the first exemplary embodiment of a vacuum belt conveying device,
illustrated in Fig. 2, the device 9 for applying the vacuum comprises two
long-gap ejectors 10, 11, which are arranged one after the other at a
distance in the transport direction T. The number of long-gap ejectors 10,
11 arranged beside one another can be selected. The distance from the
inner side of the run 6 can likewise be selected and depends on the suction
performance. A minimum distance ensures that although the suction region
IS local it is sufficiently flat. The extent of the long gap 17 in the gap
longitudinal direction can be selected as a function of a width of the
transport belt 5 in order that attraction by suction takes place over the
entire width of the transport belt 5. In the transport direction T, the long-gap
ejector or ejectors 10, 11 can be arranged at selectable points, that is to
say can be positioned where a suction attraction characteristic is desired.

The respective air jet injector 12 having the associated nozzle stock 19
preferably extends transversely with respect to the belt running direction T

for this purpose and produces an air stream at right angles to the belt 5.
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Here, the long-gap ejectors 10, 11 are arranged to operate at right angles
to the transport belt 5.

For positioning the at least one long-gap ejector 10, 11, a holder 27 is
provided which holds the long-gap ejectors 10, 11 in a fixed location in the
loop 8. Furthermore, the long-gap ejectors 10, 11 can be arranged in a self-
supporting manner in the loop 8. The holder 27 can be formed by a frame
belonging to the device 1, in which the deflection rolls 3, 4 are also

mounted.

The transport belt S is moved in the transport direction T by at least one
driven deflection roll 3, 4. According to Fig. 2, a drive motor 28 is provided
for the deflection roll 3 for this purpose. In order to support the transport

belt 5 on the loop between the deflection rolls 3, 4, supporting grids, not
Nlustrated, can be provided.

According to a second exemplary embodiment of the vacuum belt
conveying device, illustrated in Fig. 6, a dividing wall 29 is arranged within
the loop 8. The dividing wall 29 divides a suction chamber 33, 34, in which
the inlet side 15 of the at least one long-gap ejector 10, 11 with its
respective inlet is arranged, from an outward flow chamber 35, 36, in which
the outlet side 26 of the at least one long-gap ejector 10, 11 with its
respective outlet is arranged. For this purpose, the dividing wall 29
preferably extends substantially parallel to the transport belt 5. The suction
chamber 33, 34 preferably forms an upper chamber and the outward flow
chamber 35, 36 forms a lower chamber, which is delimited at the sides with

respect to the deflection rolls 3, 4 by covering plates 31, 32.

The suction chamber 33, 34 is delimited at the top by the run 6 of the air-
permeable transport belt 5. Alternatively, the delimitation at the top can be
provided by a perforated plate, on which the run 6 runs in a guided manner.

The distribution and also the opening widths of the holes permit an
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influence to be exerted on the vacuum characteristics on the inner side of
the run 6. The outward flow chamber 35, 36 is delimited at the bottom by
the return run 7. If a plurality of long-gap ejectors 10, 11 are arranged, for
example two, as illustrated in Fig. 6, the long-gap ejectors 10, 11 are
assigned a suction chamber 33, 34 and an outward flow chamber 35, 36.
By means of a transverse dividing wall 30, the subdivision of the suction
chambers 33, 34 and of the outward flow chambers 35, 36 is possible. The
at least one long-gap ejector 10, 11 takes air in from the respective suction
chamber 33, 34, by which means a suction area corresponding to the
suction chamber 33, 34 is applied to the inner side of the run 6. The
distance of the inlet side 15 of the at least one long-gap ejector 10, 11 from
the inner side of the run 6 can be chosen to be greater than in the case of
the self-supporting long-gap ejectors 10, 11 according to Fig. 2. In order to
take the air in from the respective suction chamber 33, 34 as uniformly as
possible, the inlet side 15 is preferably positioned in a central region of the
suction chamber 33, 34. Otherwise, the above explanations relating to the

first exemplary embodiment apply in a corresponding way here.

According to a third exemplary embodiment of the vacuum belt conveying
device 1, illustrated in Fig. 7, an adjustable restrictor 37, 38 Is arranged in
the dividing wall 29. Via the restrictors 37, 38, a flow rate between a suction
chamber 33, 34 and an outward flow chamber 35, 36 can be determined,
and therefore a maximum vacuum level can be set in a suction chamber
33, 34. A maximum vacuum in the suction chamber 33, 34 can be defined
via such a bypass between suction chamber 33, 34 and outward flow
chamber 35, 36. Beginning at a specific vacuum value, no further vacuum
is built up, since the bypass flow via the restrictors 37, 38 then corresponds
to the output suction flow. A specific pressure difference is set. The
vacuum level is additionally adjustable. The risk that, in particular, relatively
wet paper or board webs on the transport belt 5 will be damaged by
excessively intense suction attraction therefore does not exist. Each

suction chamber 33, 34 with associated outward flow chamber 35, 36 is
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preferably assigned a restrictor 37, 38. In addition, the drive power of the
motor 28 can be kept low by limiting the vacuum level. Otherwise, the
above explanations relating to the first and second exemplary

embodiments apply in a corresponding way here.

The fourth embodiment of the vacuum belt conveying device, illustrated in
Fig. 8, differs from the third embodiment, illustrated in Fig. 7, in that the at
least one long-gap ejector 10, 11 is not arranged to operate at right angles
to the transport belt 5 but is arranged to operate at an angle to the
transport belt. The long-gap ejectors 10, 11 are inclined or tilted with
respect to the transport plane of the transport belt 5. The suction attraction
can be built up so as to lead or lag the outward flow with respect to the
transport direction T. Otherwise, the above explanations relating to the

other exemplary embodiments apply in a corresponding way here.

The exemplary embodiments of the vacuum belt conveying device 1
llustrated in Figs 9 to 11 relate to different arrangements of the at least two
long-gap ejectors 10, 11 in relation to the running direction T. In the fifth
exemplary embodiment, according to Fig. 9, a first long-gap ejector 10 is
positioned transversely with respect to the running direction T, while a
second long-gap ejector 11 positioned at a distance is arranged obliquely
with respect to the transport direction T. The order can also be reversed.
In the case of the sixth exemplary embodiment according to Fig. 10, both
long-gap ejectors 10, 11 are arranged obliquely with respect to the
transport direction T. The angle with respect to the transport direction T can
be selected on the basis of the choice of the vacuum profile which can be
produced as a result. In the seventh exemplary embodiment, according to
Fig. 11, the long-gap ejectors 10, 11 are arranged one after another In a
row, forming a suction strip 39. As illustrated in Fig. 11, this suction strip 39

can form a central strip. Alternatively, an edge strip or edge strips on both
sides can be provided. Otherwise, the above explanations relating to

exemplary embodiments one to four apply in a corresponding way here.
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Figs 12a and 12b show an eighth and ninth exemplary embodiment of the
vacuum beilt conveying device 1, which differ from the above embodiments
in that the long gap 17, 18 does not have a cross-sectional narrowing, i.e.
has paraliel side walls. The efficiency is lower, so that the long-gap ejector
10, 11 is preferably arranged closer to the inside of the run 6 of the
transport belt 5. Otherwise, the explanations relating to the first exemplary
embodiment accofding to Fig. 2 apply in a corresponding way to the eighth
exemplary embodiment according to Fig. 12a. The explanations relating to
the third and fourth exemplary embodiment according to Figs 7 and 8 apply
in a corresponding way to the ninth exemplary embodiment according to
Fig. 12b.

According to a further exemplary embodiment, not illustrated, the vacuum
belt conveying device 1 can also operate rotated through 180°, that is to
say the vacuum is applied to the return run, with corresponding rotation of
the long-gap ejectors and reversal of the transport direction.

The invention now being fully described, it will be apparent to one of
ordinary skill in the art that many changes and modifications can be made
thereto without departing from the sphere or scope of the appended claims.
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Patent claims

1. Vacuum beit conveyihg device for guiding a moving web having an
air-permeable transport belt guided endlessly in a loop with an upper
run and a lower run, and a device arranged within the loop for
appiying a vacuum to the inner side of one of the runs of the
transport belt in order to hold the web firmly on the transport belt,
wherein the device for applying a vacuum is formed by means of at
least one long-gap ejector, which in each case has an air jét injector
having a large number of air outlet nozzies along the inlet side of the
long gap and, on the inlet side, is positioned at a distance under the
inner side of the run which is provided to hold the web firmly; and
wherein within the loop there is arranged a dividing wall, which
divides a suction chamber, in which the inlet side of the at least one
long-gap ejector is arranged, from an outward flow chamber, In
which an outlet side of the at least cne long-gap ejector is arranged.

Vacuum belt conveying device according' to Claim 1, wherein the at
least one long-gap ejector produces a flow in a gap space via a
nozzle stock arranged in the gap longitudinal direction.

Vacuum belt conveying device according to Claim 2, wherein the
gap space is formed with a narrowed cross section.

Vacuum belt conveying device according 1o any one of claims 1 - 3,
wherein the suction chamber and outward flow chamber have
transverse walls between adjacent long-gap gjectors.

Vacuum belt conveying device according to claim 1, wherein the
suction chamber can be connected to the outward flow chamber via
at least one restrictor in order to limit a vacuum.



6.

7.

10.

11.

12.

13.
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Vacuum belt conveying device according fo Claim 5, wherein the at

least one restrictor is arranged in a dividing wall between suction
chamber and outward flow chamber in order to control a flow rate.

Vacuum belt conveying device according to claim 1, wherein the at
least one long-gap ejector is arranged to operate at right angles to
the transport belt.

Vacuum belt conveying device according to claim 1, wherein the at
least one long-gap ejector is arranged to operate at an angle to the

fransport belt.

Vacuum belt conveying device according to claim 1, wherein the at
least one long-gap ejector in each case has a gap space which has

an outlet portion with a widened cross section.

Vacuum beilt conveying device according to claim 1, wherein the at
least one long-gap ejector in each case has a gap space with a
selectable flow path length.

Vacuum belt conveying device according to Claim 8, wherein the
flow path length of the gap space having a narrowed cross section is

50 to 80% of the total flow path length of the gap space.

Vacuum belt conveying device according to claim 1, wherein the air
jet injector is arranged in a converging inlet region of a long-gap
ejector.

Vacuum belt conveying device according to claim 1, wherein the at
least one long-gap ejector is arranged transversely with respect to
the running direction of the transport belt.
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14.  Vacuum belt conveying device according to claim 1, wherein the at
~ least one long-gap ejector is arranged obliquely with respect to the
running direction of the transport belt.

15.  Vacuum belt conveying device according to claim 1, wherein a

plurality of long-gap ejectors are arranged adjacent to one another in
the running direction of the transport beit.

16. Vacuum belt conveying device according to Claim 15, wherein,
depending on the running length of the transport belt, at least two
long-gap ejectors are arranged at a distance from each other in the
running direction of the transport belt.

17.  Vacuum belt conveying device according to Claim 15, wherein the

long-gap ejectors are arranged with the gap longitudinal direction in

the running direction of the transport belt, forming at least one
vacuum strip.

18.  Vacuum belt conveying device according to claim 1, wherein the at

least one long-gap ejector has an inlet region with rounded short
side edges. |

19.  Vacuum belt conveying device according to claim 1, wherein the at '
least one air jet injector can be fed via feed lines arranged lateraily
on the transport beit.

20. Vacuum belt conveying device according to claim 1, wherein an

outward flow chamber can be encapsulated for controliable
dissipation of the air flowing out.

21.  Vacuum belt conveying device according to claim 1, wherein air can

be supplied to the at least one long-gap ejector via a feed line, and
the pressure of the air can be adjusted.



22.
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Vacuum belt conveying device according to Ciai‘m 21, wherein a

plurality of long-gap ejectors are arranged adjacent to one another,
and air can be supplied to the feed lines at a respectively adjustable
pressure.
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