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Fig. 2

(57) Abstract: What is described is a device for 
guiding a value document (16) along a section of 
a transport path in a predefined transport directi
on, comprising a film formation device (50) that 
is adapted to form a film (52) of gas flowing in 
the transport direction on each of opposite sides 
of the transport path section, said gas film exten
ding at least over the entire width of the transport 
path section and thus the entire width of the value 
documents transported along the transport path 
such that the value documents are guided bet
ween the gas films.

(57) Zusammenfassung: Beschrieben ist eine 
Vorrichtung zum Fiihren eines Wertdokuments 
(16) entlang eines Abschnitts eines Transportpfa- 
des in einer vorgegebenen Transportrichtung, mit 
einer Filmbildungseiiirichtung (50), die dazu aus- 
gebildet ist, auf sich gegenuberliegenden Seiten 
des Transportpfadabsclmitts jeweils einen Film 
(52) aus in Transportrichtung stromendem Gas zu 
bilden, der sich wenigstens fiber die gesamte 
Breite des Transportpfadabsclmitts und damit die 
gesamle Breite entlang des Transportpfades 
transportierter Wertdokumente erstreckt, so dab 
die Wertdokumente zwischen den Gasfilmen ge- 
ffihrt sind.
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Method and apparatus for guiding value documents

[0001] The present invention relates to a method and an apparatus for 

guiding value documents.

[0002] Value documents are understood in this connection to be sheet-

5 shaped objects that represent for example a monetary value or an

authorization and hence should not be producible arbitrarily by unauthorized 

persons. Hence, they have features that are not easily produced, in particular 

copied, whose presence is an indication of authenticity, i.e. production by an 

authorized body. Important examples of such value documents are coupons,

10 vouchers, checks and in particular bank notes.

[0003] Such value documents, in particular bank notes, are frequently 

checked by machine for authenticity and/or other properties, for example 

their state. Upon such a check the value documents, depending on the type of 

the value document processing apparatus employed for this purpose, can be

15 transported in singled form at very high speed along a transport path on

which sensors for checking value documents are arranged. For transport there 

are normally employed transport belts between which the value documents 

are clamped during transport. However, in particular for double-sided 

checking of value documents and/or for analyzing transmission properties it

20 would be desirable to be able to guide the value documents without belts at 

least for certain stretches. A transport without belts has the disadvantage, 

however, that the value documents then move on the transport path only due 

to their inertia, so that disturbances can occur, for example through flutter 

motions of the value documents.
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[0004] Such flutter motions can in principle also occur and impair the 

analysis of properties of the value documents upon belt transport. Flutter 

motions can further lead to value documents during transport touching the 

surfaces of parts on the transport path, for example sensor windows, which

5 can result in wear thereof.

[0004A] Any discussion of documents, acts, materials, devices, articles or 

the like which has been included in the present specification is not to be 

taken as an admission that any or all of these matters form part of the prior 

art base or were common general knowledge in the field relevant to the

10 present disclosure as it existed before the priority date of each claim of this 

application.

[0004B] Throughout this specification the word "comprise", or variations 

such as "comprises" or "comprising", will be understood to imply the 

inclusion of a stated element, integer or step, or group of elements, integers

15 or steps, but not the exclusion of any other element, integer or step, or group 

of elements, integers or steps.
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[0005] In a first aspect, there is provided a method for guiding value 

documents having a width and being transported along a portion of a 

transport path in a specified transport direction, comprising the steps:

forming a film of gas flowing in the transport direction on mutually 

5 opposing sides of the transport path portion on a directing surface, said film

extending at least over a width of the transport path portion and the width of 

value documents transported along the transport path, so that the value 

documents are guided between the gas films;

blowing the gas films from a film forming device comprising gas outlet 

10 openings for forming the gas in a slot shape extending perpendicular to the

transport direction over the width of the transport path portion; and

attaching the gas to the directing surfaces by diverting the gas from the 

gas outlet openings in the transport direction, wherein the gas outlet openings 

are arranged outside the transport path, and wherein the directing surfaces are

15 arched.

[0006] In a second aspect, there is provided an apparatus for guiding a 

value document having a width and being transported along a portion of a 

transport path in a specified transport direction, comprising:

a film forming device which is configured for respectively forming on 

20 mutually opposing sides of the transport path portion a film of gas flowing in

the transport direction on a directing surface, said film extending at least over 

a total width of the transport path portion and the total width of value 

documents transported along the transport path, so that the value documents 

are guided between the gas films, wherein the film forming device includes

25 gas outlet openings through which the gas is blown out for forming the films
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and which are configured in a slot shape extending perpendicular to the 

transport direction over the width of the transport path portion, and

wherein the gas outlet openings are arranged outside the transport path, 

and the directing surfaces have arched portions to which the gas is attached

5 and by which the gas is diverted from the gas outlet openings in the transport 

direction.

[0007] In a third aspect, there is provided an apparatus for accepting 

and/or processing and/or outputting value documents, comprising

an accepting device for accepting value documents,

10 an output device and/or storage device for value documents,

a transport device defining a transport path and being configured for 

transporting value documents from the accepting device to the output device 

and/or storage device, and

an apparatus for guiding a value document having a width and being 

15 transported along a portion of a transport path in a specified transport

direction, comprising a film forming device which is configured for 

respectively forming on mutually opposing sides of the transport path portion 

a film of gas flowing in the transport direction, said film extending at least 

over a total width of the transport path portion and the total width of value

20 documents transported along the transport path, so that the value documents 

are guided between the gas films, wherein the film forming device includes 

gas outlet openings through which the gas is blown out for forming the films 

and which are configured in a slot shape extending perpendicular to the 

transport direction over the width of the transport path portion, and
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a checking device for the value documents comprising at least one sensor, 

arranged on the portion of the transport path, arranged to capture at least one 

property of a transported value document and which is configured to 

determine the state and/or the authenticity and/or the type of the value

5 documents according to a specified criterion in dependence on the at least 

one property.

[0008] For guiding value documents there are thus employed the two gas 

films between which the value document is guided during transport. Gas will 

be understood within the meaning of the invention to be any gaseous

10 medium, which can consist of only one substance but normally comprises a 

mixture of substances. In particular, gas will also be understood to be air 

including air moisture contained therein.

[0009] A gas film will be understood here to be, not gas blown arbitrarily 

into the area of the transport path portion out of a nozzle, but rather a planar

15 gas flow in which the gas flows in the transport direction of the value

documents with at least one velocity component. Preferably, the velocity 

field of the gas flow, projected into the plane of the transport path, extends 

substantially, i.e. up to less than 5°, parallel to the transport direction or 

moving direction of the value documents. The plane of the transport path will

20 be, upon a straight transport, the by the transport direction and the surface

area of the value documents in the desired position in the transport path, upon 

a transport along a curved transport path, a tangent plane [szc],

[0010] Particularly preferably, the gas flow in the area of the portion is 

substantially, i.e. up to edge areas with a width of less than 1 cm, laminar.

25
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[0011] Further, the gas film extends over the width of the transport path portion, 

which is preferably wider than value documents of specified types for whose guidance 

the apparatus is configured. The width will be understood here to be the extension of 

the value document perpendicular to the transport direction, i.e. the smaller of the sides 

upon longitudinal transport of value documents, and the longer of the two sides upon 

transverse transport. The gas films preferably extend over the total width of the 

transport path portion.

[0012] The two gas films, on the one hand, suppress at least partly a motion of the 

value document in a direction orthogonal to the gas films or the plane of the value 

document, in particular since they extend over the width of the transport path portion, 

preferably the total width of the transport path portion. This effect allows a fluttering 

of the value documents upon transport to be reduced, in particular upon a transport of a 

value document with transport belts or transport bands. Particularly preferably, the 

guidance is effected in the portion solely by means of the apparatus, so that a transport 

without belts, bands and/or rollers is made possible.

[0013] Through the direction of the gas flow in the transport direction, on the other 

hand, a slowing down of the value documents through air resistance upon beltless 

transport is reduced.

10014] For forming the gas flows, the film forming device can have in particular a 

gas feeding device and gas outlet openings through which gas from the gas feeding 

device is blown out. As a gas feeding device there can be used for example, in 

particular upon use of air as a gas, a corresponding pump or, in the case of other gases, 

a pressurized gas tank. The formation of the gas films from the gas can fundamentally 

be effected arbitrarily, insofar as their properties are obtained. In particular, at least 

one of the films can be formed by gas being blown out of several gas outlet openings 

which are so configured and arranged that the flows of gas exiting therefrom converge 

and form the gas film. However, it is preferred, in the apparatus, that the film forming 

device has gas outlet openings through which the gas is blown out for forming the 

films and which are configured in a slot shape extending perpendicular to the transport 

direction over the width of the transport path portion. This configuration not only
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simplifies the gas supply, but also facilitates the formation of the gas films over the 

width of the transport path portion. The slot-shaped gas outlet opening for one the gas 

film [sz'c] extends with its greatest extension, i.e. with its longitudinal extension, in a 

direction perpendicular to the transport direction.

[0015] To obtain a guidance of the value documents that is as uniform as possible, 

the gas films are preferably so formed that their velocities averaged over the surface 

area of the films differ by less than 5% and their thicknesses by less than 10%. For this 

purpose, the film forming device of the apparatus is preferably configured suitably.

[0016] The gas films can be formed especially well by at least one of the gas films 

being formed as a gas film attached to a directing surface. Preferably, both gas films 

are formed as gas films attached to corresponding directing surfaces. In the apparatus, 

the film forming device can have for this purpose preferably two mutually opposing 

directing surfaces between which the transport path is located, and gas outlet openings 

through which the gas can be blown out, so that the films are formed as films attached 

to the directing surfaces. The gas outlet openings can be configured here as described 

in the preceding paragraph and in particular respectively in a slot shape extending 

perpendicular to the transport direction over the width of the transport path portion. 

Particularly preferably, the gas outlet openings and the directing surfaces are 

configured identically, so that the two gas films have if possible the same properties 

when the gas outlet openings are supplied with gas in the same way. The directing 

surfaces can be formed here by a surface portion of at least one directing element; in 

particular they can also be formed by surfaces of several elements.

[00171 Gas films especially well attached to the directing surface can be obtained by 

the gas, for forming at least one of the gas films, being blown out of a gas outlet 

opening that is arranged outside the transport path, and the blown-out gas being 

diverted in the transport direction while being attached to an arched portion of the 

directing surface. Preferably, for forming both gas films, gas is blown out of a 

respective gas outlet opening that is respectively arranged outside the transport path, 

and the respective blown-out gas is diverted in the transport direction while being 

attached to an arched portion of the respective directing surface. In the apparatus, the
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gas outlet openings are for this purpose preferably arranged outside the transport path, 

and the directing surfaces have arched portions attached to which the gas is diverted 

from the gas outlet openings in the transport direction. The directing surfaces can then 

in particular have, besides the arched portions, mutually parallel guidance directing 

surface portions between which the value documents are guided. Particularly 

preferably, the gas outlet openings are configured in a slot shape here, too, as 

described above. The arch of the directing surface can be given in particular by the 

directing surface being curved in a plane parallel to the transport direction and 

orthogonal to the plane of the value documents or of the transport path, the curvature 

being identical in the direction perpendicular to the transport direction in the plane of 

the transport path. Preferably, in mutually coordinated fashion the configuration of the 

gas outlet openings, the velocity of the gas upon exiting the gas outlet opening and the 

arch or curvature of the directing surfaces are so chosen that on [sz'c] the gas film is 

formed by the Coanda effect. By the latter, there is exerted through the gas flow in 

particular a small force in the direction of the gas film on the value document as long 

as the latter is not located within the gas film, so that an even better stabilization or 

guidance of the motion of the value document is achieved.

[0018] It has turned out to be especially favorable that the distance between the 

guidance directing surface portions is chosen between 1 mm and 3 mm.

[0019] Further, in the method, it is preferred that the ratio of the velocities of the 

gas in the films averaged over the surface area of the respective gas films and the 

transport velocity of the value documents in the portion of the transport path is 

substantially greater than 1, in particular greater than 2.5. Hence, a subject of the 

invention is also a transport device which is configured for transporting value 

documents along a transport path, said device having a guiding apparatus according to 

the invention for a portion of the transport path, and being so configured that the ratio 

of the velocities of the gas in the films averaged over the surface area of the respective 

gas films and the transport velocity of the value documents in the portion is preferably 

substantially greater than 1, in particular greater than 2.5.
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[0020] Preferably, in the method, the gas films are so formed that they extend over a 

length of at least 1.5 cm, preferably more than 2 cm, in the transport direction of the 

value documents. In the apparatus, the film forming device is configured accordingly. 

The guidance is thus preferably effected in areal fashion.

[0021] Furthermore, the apparatus can have a further arched surface which deflects 

at least one of the gas films, attached to the arched surface, at the end of the portion in 

which the guidance through the gas films is to be effected or supported, out of the area 

of the transport path in the direction of a suction device. Preferably, such a deflection 

is effected with both gas films. This makes it possible for a distribution of dust, which 

is taken up and transported by the gas films, to be restricted, preferably largely 

avoided. In the method, at least one of the formed gas films, preferably both, can 

preferably be deflected in the direction of a suction device by means of an arched 

surface to which it is attached.

[0022] The apparatus according to the invention is suited in particular for use in 

apparatuses for accepting and/or processing and/or outputting value documents.

Hence, a subject of the invention is in particular also an apparatus for accepting and/or 

processing and/or outputting value documents having an accepting device for 

accepting value documents, an output device and/or storage device for value 

documents, and a transport device defining a transport path and configured for 

transporting value documents from the accepting device to the output device and/or 

storage device, and an apparatus according to the invention for guiding value 

documents along a portion of the transport path. As the accepting device the apparatus 

can have in particular a pocket for a value document stack and a singler for singling 

value documents from the stack and supplying the singled value documents to the 

transport device, or a supplying device for individual value documents. The processing 

of value documents can be understood to be in particular a check, according to 

respectively specified criteria, for the type of value documents, in the case of bank 

notes the kind of currency and/or the denomination, their authenticity and/or their 

state, and/or a sorting in dependence on the check.
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[0023] In particular, there is preferred an apparatus for accepting and/or processing 

and/or outputting value documents that further has a checking device for the value 

documents, which has at least one sensor, arranged on the portion of the transport path, 

for capturing at least one property of a transported value document and is configured 

for ascertaining the state and/or the authenticity and/or the type of the value documents 

according to a specified criterion in dependence on the at least one property.

[0024] The gas films formed for guidance permit not only a beltless guidance of the 

value documents in the area of the sensor, but also keep dust off the latter, so that its 

functioning is less strongly impaired by dust or other soiling.

[0025] If the goal is only to keep the sensor clean, in particular a sensor window 

extending parallel to the transport path, only one gas film is necessary. The subject of 

the present invention hence also includes the subjects of the claims, of the description 

and of the drawings wherein respectively only one gas film is formed, or the guiding 

device has only one film forming device for a gas film. In particular, a subject of the 

invention is a method for guiding value documents transported in a specified transport 

direction along a portion of a transport path wherein there is formed on one side of the 

transport path portion a film of gas flowing in the transport direction, said film 

extending at least over the width of the transport path portion and thus the width of 

value documents transported along the transport path, so that the value document is 

guided along the gas film. A further subject is an apparatus for guiding a value 

document along a portion of a transport path in a specified transport direction, having 

a film forming device which is configured for forming on one side of the transport 

path portion a film of gas flowing in the transport direction, said film extending at least 

over the total width of the transport path portion and thus the total width of value 

documents transported along the transport path, so that the value documents are guided 

along the gas film. Developments and preferred embodiments result from the 

preceding description and the claims wherein respectively only one gas film is formed 

and the film forming device is configured accordingly.

[0026] The invention will hereinafter be explained further by way of example with 

reference to the drawings. There are shown:



- 8-

Fig. 1 a schematic view of a value document processing apparatus,

Fig. 2 a schematic partly sectional view of a part of a transport device of the value

document processing apparatus in Fig. 1 in the area of a sensor, and

Fig. 3 a schematic plan view of a part of the arrangement in Fig. 2 without a belt 

transport portion.

[0027] A value document processing apparatus 10 in Fig. 1, in the example a bank

note processing apparatus, has in a housing 12 an input pocket 14 for the input of 

value documents 16 to be processed, in the example bank notes, a singler 18 which can 

access value documents 16 in the input pocket 14 and single them, a transport device 

20 for transporting the singled value documents with gates 22 and, in branches of a 

transport path 24 given by the transport device 20, after the gates 22, respective output 

pockets 26 for receiving value documents processed by means of the value document 

processing apparatus 10, with stacker wheels 28 arranged therebefore. Further, the 

bank-note processing apparatus 10 possesses, along the transport path 24 given by the 

transport device 20, a sensor assembly 30 arranged before the gates 22 for capturing 

properties of bank notes 16 transported along the transport path 24, as well as a control 

and evaluation device 32 which is connected at least to the sensor assembly 30 and the 

gates 22 via signal connections and is configured for evaluating sensor signals of the 

sensor assembly 30 that reproduce at least one property of a value document 16 

captured by the sensor assembly 30, and activating at least one of the gates 22 in 

dependence on the result of the evaluation of the sensor signals.

[0028] The sensor assembly 30 comprises, in this embodiment example, a sensor 34 

for capturing optical properties of security features of bank notes, for example 

specified luminescent substances, and/or of an image of the bank notes, for example 

for checking for tears, and for ascertaining the denomination of the bank notes. The 

sensor assembly can further comprise for example an ultrasonic sensor (not shown in 

Fig. 1) for capturing the state of value documents, for example the presence of 

adhesive strips, which captures transmission properties of the bank notes for 

ultrasound.
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[0029] The control and evaluation device 32 captures the signals of the sensor 

assembly 30 and checks in this example what denomination a bank note 16 captured 

by the sensor assembly 30 has, and whether it, according to respectively at least one 

specified criterion, is in a circulable state, i.e. still suitable for further use as a means of 

payment, and authentic. In dependence on the result of the check, the control and 

evaluation device 32 activates at least one of the gates 22 in such a way that the bank 

note 16 is conveyed by the transport device 20 into an output pocket 26 associated 

with the check result or corresponding to a certain specified type of bank notes, and 

stored there.

[0030] In Fig. 2 there is shown a part of the transport device 20 in the area of the 

optical sensor 34 which serves to capture luminescence properties of value documents 

transported past it through its capture area 38 in the transport direction T, shown 

schematically in a lateral sectional view and in Fig. 3 from above.

[0031] The transport device 20 has in the area of the sensor device 30, on the one 

hand, a belt transport portion 36 which has transport belts 38 and rollers 40. Singled 

value documents 16 are transported along the transport path 24 in the belt transport 

portion 36 clamped between the transport belts 38 in a per se known manner. The 

transport device 20 has, on the other hand, a belt-free transport portion 42 which is 

directly adjacent to the end of the belt transport portion 36 in the transport direction T, 

in which a value document exiting from the belt transport portion 36 is guided along a 

sensor path portion 44 of the transport path 24 without the use of belts or bands. The 

sensor 34 is arranged on the sensor path portion 44, whereby a sensor window 46, 

which is transparent to the radiation employed by the sensor 34 and through which 

radiation employed by means of the sensor 34 for analysis passes, is aligned parallel to 

the sensor path portion 44.

[0032] The transport portion 42 has a guiding apparatus 48 having a film forming 

device 50 which is configured for respectively forming on mutually opposing sides of 

the transport path portion or sensor path portion 44 a film 52, 52' of gas flowing in the 

transport direction T, said film extending at least over the total width of the transport 

path portion 44 and thus the total width of value documents 16 transported along the
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transport path, so that the value documents are guided between the gas films 52 and 

52'.

[0033J The guiding apparatus 48 or the film forming device 50 has for this purpose 

a gas feeding device 54, supply lines 56 with valves 58 and blowing nozzles 60 with 

gas outlet openings 62, said nozzles being respectively connected to the gas feeding 

device 54 by the supply lines 56, and two directing surfaces 64, 64'.

[0034] As the gas for guiding the value documents 16, air is employed in the 

present example. Hence, as the gas feeding device 54 there serves a gas pump which 

presses ambient air into the supply lines 56 under pressure after filtering.

[0035] The gas is respectively supplied through the supply lines 56 to the blowing 

nozzles 60 from which it exits through the gas outlet openings 62. To be able to 

mutually coordinate the exit velocities at the gas outlet openings 62, so that the formed 

films 52 and 52' have substantially same guiding properties, there are provided the 

valves 58 which are adjusted via a control means in such a way that the exit velocities 

are mutually coordinated.

[0036] The directing surfaces 64 and 64' are in this example identically formed, 

except for a mirroring with regard to the plane of the transport path portion 44. They 

have arched deflecting portions 66, respectively adjacent to the gas outlet openings 62, 

which divert gas flowing out of the gas outlet openings 62, as a film, in a direction 

parallel to the transport direction T and parallel to guidance directing surface portions 

68 extending to [s/c] the sensor path portion or transport path portion 44.

[0037] The directing surfaces 64 and 64' are formed by different directing elements 

in this embodiment example. On the side opposing the sensor 34 there is provided a 

directing plate 70 bent in a U shape and having a portion which forms the arched 

deflecting portion 66 and the guidance directing surface portion 68 which extends 

parallel to the transport path portion 44 and the sensor window 46.

[0038] On the side of the sensor 34 a part of a housing 72 of the sensor 34 and the 

sensor window 46 of the sensor 34 form the arched deflecting portion 66 and the
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guidance directing surface portion 68. Housing 72 and the sensor window 46 inserted 

therein are configured so as to result altogether in a smooth directing surface 64' which 

makes possible the formation of an attached gas film.

[0039] The gas outlet openings 62 and the arched deflecting portions 66 are so 

configured that gas flows out of the gas outlet openings 62 substantially tangentially to 

the deflecting portions 66 on the gas outlet openings 62.

[0040] Further, the deflecting portions 66, the gas outlet openings 62 and the exit 

velocities out of the gas outlet openings 62 are mutually coordinated such that the gas 

flows in the transport direction in the area of the guidance directing surface portions 

while being attached to the respective directing surfaces 64 and 64' and forms a gas 

film attached to the directing surfaces 64. In particular, the coordination is chosen such 

that the Coanda effect is achieved.

[0041] The gas films 52, 52' thereby extend over the total width B of the sensor path 

portion or transport path portion 44.

[0042] For forming the gas films with this property the blowing nozzles 60 have the 

gas outlet openings 62 which are configured in a slot shape, the longitudinal extension 

or the longer side of the slot extending perpendicular to the transport direction T. 

Further, the gas outlet openings 62 extend over the total width B of the transport path.

[0043] In this example, a simple structure of the blowing nozzles 60 results when 

they have, as a first element, a portion of the directing plate 70 or of the sensor 

housing 72 and, as the second element, a basic or gas distribution element 74 

identically constructed for both blowing nozzles 60 which is held on the corresponding 

portion of the first element. The basic or gas distribution element 74 has a gas channel 

76 extending perpendicular to the transport direction T or parallel to the longitudinal 

direction of the gas outlet opening 62 and having connected at one end the respective 

supply line 56. The gas channel 76 has a slot 78 extending along its longitudinal axis, 

from which gas can exit. The gas distribution element 74 has on its side facing the first 

element a recessed portion adjacent to the slot 78, which forms with the first element a
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nozzle opening into the gas outlet opening 62, through which nozzle the gas is blown 

out while being attached to the arched deflecting portion 66.

[0044] The width of the gas outlet openings 62 lies in this example in the range of 

0.04 mm to 0.15 mm, in particular at about 0.1 mm, depending on the exit velocity of 

the gas.

{0045] The distance between the directing surfaces 64 and 64' or the mutually 

parallel portions of the directing surfaces 64 and 64' preferably lies in the range 

between 1 mm and 3 mm.

[0046] Further, the guiding apparatus is so configured and adjusted that the 

velocities of the gas of the gas films averaged over the surface area of the films differ 

by less than 5% and their thicknesses by less than 10%. The resulting gas films 

preferably have a thickness that is smaller than half the difference of the distance 

between the guidance directing surface portions 68 of the directing surfaces 64 and the 

thickness of the value documents, in the example it preferably lies in the range 

between 0.1 mm and 0.9 mm.

[0047] Further, preferably the ratio of the velocities of the gas in the films averaged 

over the surface area of the respective gas films and the transport velocity of the value 

documents in the portion preferably lies substantially above 1 and is in particular 

greater than 2.5.

[0048] The gas outlet openings 62 are thus located outside the area of the transport 

path and cannot impair the transport.

[0049] A further advantage of the described arrangement consists in the fact that 

dust or other soiling is kept away from the sensor window by the gas film, so that it 

cannot soil so fast.

[0050] In other embodiment examples, the belt transport portion can be replaced by 

a transport portion in which value documents are transported while being clamped 

between rollers.
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[0051] Also, it is possible to employ, instead of the sensor 34, a directing 

element corresponding to the directing plate 70 or has [szc] a sensor of the 

component groups on both sides of the transport path.

[0052] Also, it is conceivable that the transport path is not plane, but is

5 curved in a plane parallel to the transport direction and orthogonal to the

plane of the transported value documents or a tangential plane of the 

transport path.

[0053] If the goal is only to keep the sensor window clean, the gas film 

that is on top in Fig. 2 is unnecessary. The subject of the present invention

10 hence also includes the subjects of the claims, of the description and of

the drawings wherein respectively only one gas film is formed, or the 

guiding device has only one film forming device for a gas film.

[0054] As seen in Figure 4, a further embodiment example differs from 

the first embodiment example in that the film forming apparatus can have

15 at the end of the transport path portion 44 on mutually opposing sides of

the transport path further arched surfaces (80) which deflect the gas films 

attached to the arched surface out of the area of the transport path in the 

direction (90) of suction devices (85). Said further surfaces can be 

configured similarly to the portions 66, but with a curvature adapted to the

20 then existing velocities of the gas films and curving away from the

transport path, regarded in the transport direction. The transport path 

portion 44 has in this example a length, i.e. extension in the transport 

direction, of more than 2 cm.
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CLAIMS:

1. A method for guiding value documents having a width and being 
transported along a portion of a transport path in a specified transport direction,

5 comprising the steps:
forming a film of gas flowing in the transport direction on mutually 

opposing sides of the transport path portion on a directing surface, said film 
extending at least over a width of the transport path portion and the width of 
value documents transported along the transport path, so that the value

10 documents are guided between the gas films;
blowing the gas films from a film forming device comprising gas outlet

openings for forming the gas in a slot shape extending perpendicular to the 
transport direction over the width of the transport path portion; and

attaching the gas to the directing surfaces by diverting the gas from the 
15 gas outlet openings in the transport direction, wherein the gas outlet openings are 

arranged outside the transport path, and wherein the directing surfaces are
arched.

2. The method according to claim 1, further comprising the step:
20 deflecting the gas films attached to the transport path out of an area of the

transport path in a direction of a suction path towards a suction device using a 
second arched portion.

3. An apparatus for guiding a value document having a width and being
25 transported along a portion of a transport path in a specified transport direction,

comprising:
a film forming device which is configured for respectively forming on 

mutually opposing sides of the transport path portion a film of gas flowing in the 
transport direction on a directing surface, said film extending at least over a total

30 width of the transport path portion and the total width of value documents 
transported along the transport path, so that the value documents are guided 
between the gas films,

wherein the film forming device includes gas outlet openings through 
which the gas is blown out for forming the films and which are configured in a

35 slot shape extending perpendicular to the transport direction over the width of 
the transport path portion, and
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wherein the gas outlet openings are arranged outside the transport path, 
and the directing surfaces have arched portions to which the gas is attached and 
by which the gas is diverted from the gas outlet openings in the transport 
direction.

5
4. The apparatus according to claim 3, wherein the transport path comprises 
a second arched surface at an end portion of the transport path, said second 
arched surface configured to deflect the gas films attached to the transport path 
out of an area of the transport path in a direction of a suction path.

10
5. The apparatus according to claim 3 or claim 4, further comprising a 
suction device arranged to receive the gas films from the suction path.

6. The apparatus according to any one of claims 3 to 5, wherein the film 
15 forming device is configured to form the films of gas having a velocity averaged

over a surface area of the films of gas that differs by less than 5% and said films 
have a thickness that differs less than 10% along the transport path.

7. An apparatus for accepting and/or processing and/or outputting value 
20 documents, comprising

an accepting device for accepting value documents,
an output device and/or storage device for value documents,
a transport device defining a transport path and being configured for

transporting value documents from the accepting device to the output device 
25 and/or storage device, and

an apparatus for guiding a value document having a width and being 
transported along a portion of a transport path in a specified transport direction, 
comprising a film forming device which is configured for respectively forming 
on mutually opposing sides of the transport path portion a film of gas flowing in

30 the transport direction, said film extending at least over a total width of the 
transport path portion and the total width of value documents transported along 
the transport path, so that the value documents are guided between the gas films, 
wherein the film forming device includes gas outlet openings through which the 
gas is blown out for forming the films and which are configured in a slot shape

35 extending perpendicular to the transport direction over the width of the transport 
path portion, and
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a checking device for the value documents comprising at least one sensor, 
arranged on the portion of the transport path, arranged to capture at least one 
property of a transported value document and which is configured to determine 
the state and/or the authenticity and/or the type of the value documents

5 according to a specified criterion in dependence on the at least one property.

8. The apparatus according to claim 7, wherein the film forming device 
includes two mutually opposing directing surfaces between which the transport 
path is located, wherein said gas outlet openings through which the gas is blown

10 out are configured so that the films are formed as films attached to the directing 
surfaces.

9. The apparatus according to claim 7 of claim 8, wherein the transport path 
comprises an arched surface at an end portion of the transport path, said arched

15 surface configured to deflect the gas films attached to the transport path out of an 
area of the transport path in a direction of a suction path.

10. The apparatus according to claim 9, further comprising a suction device 
arranged to receive the gas films from the suction path.

20
11. A method for guiding value documents substantially as described herein 
with reference to the accompanying drawings.

12. An apparatus for guiding a value document substantially as described 
25 herein with reference to the accompanying drawings.

13. An apparatus for accepting and/or processing and/or outputting value 
documents substantially as described herein with reference to the accompanying 
drawings.
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