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A treatment device (2) for treating a band-shaped substrate 
(1) With a gas containing a source (5) for the gas. An endless 
pattern band (7) that serves as the pattern carrier is guided 
in revolving fashion around the gas source (5) by means of 
several de?ection rollers (8, 9, 10, 11). The pattern band (7) 
is formed of a screen foil that is provided With a cover (14) 
to produce regions on the substrate (1) that are not treated 
With the gas. 
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DEVICE FOR TREATING A BAND-SHAPED 
SUBSTRATE WITH A GAS 

INTRODUCTION AND BACKGROUND 

[0001] The present invention pertains to a device for 
treating a band-shaped substrate With a gas, Wherein the 
device contains a source for the gas and a pattern carrier that 
revolves With the same circumferential speed as the sub 
strate, With the side of the pattern carrier that faces aWay 
from the substrate being connected to the gas source, and 
With the pattern carrier containing openings for achieving a 
de?ned supply of the gas to the desired regions of the 
substrate. 

[0002] Devices of the aforementioned type can serve 
different purposes. For example, it is possible to carry out a 
chemical reaction on the substrate by means of the supplied 
gas or to produce a coating on the substrate. Devices Which 
operate With a gas that is usually referred to as a vapor that 
condensates on the substrate are broadly utiliZed. These 
devices are usually referred to as vaporiZation devices. Such 
a vaporiZation device is, for example, the object of DE 197 
34 477. This knoWn vaporiZation device serves for vapor 
depositing oil onto a ?lm to be metalliZed such that in an 
ensuing processing step no metal coating is produced Within 
the oil-vaporiZed regions. In the vaporiZation device 
described in this publication, the pattern carrier is realiZed in 
the form of a screen cylinder that is driven in a revolving 
fashion. A stationary oil noZZle that is connected to a 
vaporiZation vessel is arranged Within this screen cylinder. 
During the operation of the vaporiZation device, vapor flows 
from the oil noZZle against the foil to be coated, namely 
through the screen cylinder that is in the form of a pattern 
carrier With the vapor producing a pattern that corresponds 
to the openings in the pattern carrier on the foil. 

[0003] This knoWn treatment device, Which is in the form 
of a vaporiZation device, has a relatively complicated 
design. Since different patterns frequently need to be applied 
in the coating of substrates, it is necessary to exchange the 
respective screen cylinder that serves as the pattern carrier 
When the pattern needs to be changed. This screen cylinder 
is a relatively thick-Walled and correspondingly heavy com 
ponent that is particularly complicated to install and remove 
When processing Wide foils, as Well as costly With respect to 
its manufacture. Since one respective pattern carrier is 
required for each pattern to be produced, the high manufac 
turing costs represent a signi?cant limitation to the use of 
treatment devices With such a pattern carrier. 

[0004] Therefore, an object of the present invention is to 
enable the production of different patterns as inexpensively 
as possible for use in the treatment device of the initially 
mentioned type. 

SUMMARY OF THE INVENTION 

[0005] The above and other objects of the present inven 
tion can be attained by shaping the pattern carrier in the form 
of an endless pattern band, and guiding the pattern carrier in 
revolving fashion by means of several de?ection rollers. 

[0006] A pattern band according to the present invention 
can be manufactured quite cost-ef?ciently, as it is formed of 
a thin-Walled band that contains openings. Consequently, 
various pattern bands for producing different patterns can be 
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provided relatively inexpensively. In addition, the utiliZation 
of band-shaped pattern carriers makes it possible to inex 
pensively adapt the pattern carriers to the desired pattern by 
producing the desired openings or sealing existing openings 
With a coating. The pattern band, according to the invention, 
is suitable for vector graphics (lines) or screen images 
(pixel). If the treatment device, according to the invention, 
is used as a coating device, it is particularly advantageous 
that ultra-thin pattern applications can be achieved With the 
gas that forms the coating medium, namely While achieving 
a high resolution, because the openings in the pattern band 
that serve for the passage of the gas can have very small 
dimensions. In addition, a rapid adjustment to different 
pattern repeat lengths and a high processing speed can be 
attained. 

[0007] The treatment device, according to the invention, is 
not limited to the vapor-depositing of oil onto a band-shaped 
substrate. Instead of using oil in vapor form, it is, for 
example, also possible to apply a coating medium onto a 
substrate that either condenses and hardens on the substrate 
or already reacts With the substrate surface in the gaseous 
phase, e.g., in order to cause a discoloration of the substrate 
Within certain regions. In this case, the substrate surface may 
be pretreated or coated such that a targeted reaction of the 
condensating medium and the substrate surface takes place. 
The substrate may consist of various types of band-shaped 
materials, in particular plastic foils or paper. 

[0008] It is particularly advantageous if the pattern band is 
formed by a screen foil and provided With a cover for 
producing regions that are not treated With the gas on the 
substrate With the substrate directly adjoining the cover 
during the treatment. Such a pattern band can be manufac 
tured in a particularly cost-ef?cient fashion. The cover may, 
for example, be produced by means of a coating. In this case, 
the screen foil can be initially covered over its entire surface, 
and openings can be produced at only the desired locations 
by means of laser light, namely by removing the coating at 
these locations. Another advantage of the cover can be seen 
in the fact that the substrate has a shorter distance from the 
openings in the pattern carrier. Consequently, the pressure of 
the emerging gas is able to equaliZe in the gap betWeen the 
substrate and the pattern carrier that is laterally limited by 
the cover before the gas completely condensates or reacts on 
the substrate surface. 

[0009] When producing a continuous strip-shaped pattern 
on a substrate, it is advantageous that, according to another 
additional development of the invention, the pattern band 
contains at least one opening over its entire circumference 
With support Webs extending through this opening in order 
to hold together the regions of the pattern band Which lie to 
both sides of the opening. 

[0010] The support Webs do not impair the application of 
gas Within the regions covered by the support Webs if they 
are recessed With respect to the surface of the pattern band 
on the side of the substrate. 

[0011] When applying a separating agent onto a substrate 
or, for example, vapor-depositing a metal on the substrate, 
the gas source advantageously consists of a vaporiZation 
vessel that is heated by an electric heater. 

[0012] It Would be possible in principle to arrange the gas 
source of the pattern carrier laterally analogous to the 
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vaporization device described in the initially mentioned DE 
197 34 477, and to convey the gas underneath the pattern 
band by means of a line. However, the construction eXpen 
ditures for the treatment device can be maintained particu 
larly loW if the pattern band eXtends around the gas source, 
in accordance With one advantageous embodiment of the 
invention. 

[0013] Another embodiment of the invention, Which is 
very simple With respect to construction consideration, 
consists of providing four de?ection rollers for de?ecting the 
pattern band. The aXes of these four de?ection rollers lie in 
the corners of an imaginary rectangle With the gas source 
and its outlet being arranged directly underneath the pattern 
band region situated betWeen the tWo upper de?ection 
rollers. 

[0014] An eXchange of the pattern band can be carried out 
very easily Without having to remove other components if 
the substrate is linearly guided on the pattern band betWeen 
tWo of the de?ection rollers, namely such that it contacts the 
pattern band region extending betWeen these tWo de?ection 
rollers. 

[0015] The pattern band adjoins the substrate in particu 
larly solid fashion such that patterns With sharp contours are 
produced if the substrate is guided over the underside of a 
coating roller and the pattern band adjoins the substrate that, 
in turn, adjoins the coating roller betWeen its tWo upper 
de?ection rollers. 

[0016] A condensation of the gas on the pattern band can 
be easily prevented by guiding the pattern band along a 
heater. In order to prevent a condensation of the gas Within 
the remaining regions, all other components of the device 
that come in contact With the gas should also be heated. 
Since no direct contact betWeen the substrate and the Warm 
pattern carrier exists at the openings of the pattern carrier, 
the substrate remains sufficiently cold at the locations to be 
coated such that the gas is able to condense Within these 
regions. In other respects, the high transport speed of the 
substrate, Which is made possible With the device according 
to the invention, already suf?ces for preventing the heating 
above the condensation temperature. 

[0017] The seal betWeen the gas source and the pattern 
carrier may be achieved in contactless fashion, i.e., such that 
no Wear occurs, if the gas source is sealed relative to the 
pattern band by means of gap locks in and opposite to the 
moving direction of the substrate. In such gap locks, the gas 
is conveyed through the surface of the pattern carrier in the 
moving direction of the pattern carrier similar to a pump. 
Gas that is still situated in the gap lock behind the gas source 
has suf?cient time for reaching the substrate through the 
pattern carrier. 

[0018] Even the last residues of the gas are conveyed onto 
the substrate if a gap lock toWard the de?ection roller that 
lies in the moving direction of the pattern band is formed in 
a Wedge shape. 

[0019] The present invention Will be further understood 
With reference to the accompanying draWings Which illus 
trate various embodiments. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] Several embodiments are illustrated in the ?gures 
in highly schematic fashion and are described beloW, 
Wherein: 

Jun. 7, 2001 

[0021] FIG. 1 is a cross-section through a ?rst embodi 
ment of a treatment device according to the invention; 

[0022] FIG. 2 is a perspective representation of a second 
embodiment of a treatment device according to the inven 

tion; 
[0023] FIG. 3 is a top vieW of a partial region of a pattern 
band according to the invention; 

[0024] FIG. 4 is a section through a pattern band With an 
adjoining substrate; 
[0025] FIG. 5 is a perspective representation of a partial 
region of a pattern band that Was modi?ed in comparison to 
FIG. 4; and 

[0026] FIG. 6 is a cross section of a region of the 
treatment device of the invention shoWing the gas source, 
the pattern carrier and one of the de?ection rollers. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0027] FIG. 1 shoWs a substrate 1 on Which a metal is to 
be vapor-deposited according to a desired pattern. This 
substrate should not be coated With the metal Within certain 
regions in order to produce a pattern of the desired con?gu 
ration. For this purpose a treatment device 2 includes a 
vessel containing a gas source 5 that produces a gas 3 from 
a medium that is frequently oil, With said gas being vapor 
deposited onto the regions of the substrate 1 Which are 
subsequently coated With a metal. The substrate 1 is guided 
over a coating roller 4 that de?ects the substrate by 180° in 
this embodiment. 

[0028] The treatment device 2 contains a gas source 5 that 
is in the form of a vaporiZation vessel and contains a gas 
outlet 6 shoWn here in the form of a noZZle on its upper side. 
This vessel contains the medium from Which the gas 3 is 
produced. A pattern band 7 that is held on four de?ection 
rollers 8, 9, 10, 11 is arranged around the gas source 5. The 
longitudinal aXes of these four de?ection rollers 8, 9, 10, 11 
eXtend in the four corners of an imaginary rectangle. This 
?gure schematically indicates that the de?ection roller 11 
can be driven by a motor 12. Consequently, the pattern band 
7 can be driven With the same circumferential speed as the 
substrate 1. FIG. 1 also indicates that the coating roller 4 
slightly presses the pattern band 7 doWnWard betWeen the 
de?ection rollers 9, 10. This ensures that the pattern band 7 
solidly adjoins the substrate 1. TWo heaters 15, 16 that are 
arranged along the moving path of the pattern band 7 serve 
for heating the pattern band 7 to a temperature that lies 
above the condensation temperature of the gas 3. It Will be 
clear from FIGS. 1 and 2 that the speci?c con?guration of 
the rollers, heaters, vessel and noZZle can vary in number, 
siZe and orientation. 

[0029] FIG. 3 shoWs that the pattern band 7 can be in the 
form of a screen band and provided With a cover 14. This 
cover 14 is removed Within certain regions by means of laser 
light to produce the desired pattern, i.e., openings 13, 
through Which the gas 3 is able to ?oW, are produced at these 
locations. 

[0030] In order to supply the gas 3 to the band-shaped 
substrate 1, the gas 3 produced in the gas source 5, that is in 
the form of a vaporiZation vessel, ?oWs against the substrate 
1 through the gas outlet 6 and the respective openings 13 in 
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the revolving pattern band 7. The gas condenses on the 
substrate and consequently forms a separating agent layer 
for the ensuing metalliZation. 

[0031] In the embodiment according to FIG. 2, the sub 
strate 1 is not de?ected by a coating roller Within the region 
of the gas source 5. In this case, the substrate ?atly adjoins 
the pattern band 7 betWeen the de?ection rollers 9 and 10. 
Analogous to the previously described embodiment, the gas 
source 5 is arranged underneath the upper region of the 
pattern band 7 betWeen the de?ection rollers 9 and 10. The 
gas 3 ?oWs against the substrate 1 through the gas outlet 6 
and through the pattern band 7. 

[0032] FIG. 4 shoWs that the cover 14 on the pattern band 
7 forms a precisely limited gas space 17 underneath the 
substrate 1. The pressure of the gas 3 emerging from the 
openings 13 is able to equaliZe in this gap space 17 such that 
the gas uniformly comes in contact With the substrate 1 in 
the region de?ned by the cover portions 14. 

[0033] In the embodiment according to FIG. 5, an opening 
18 eXtends over the entire circumference of the pattern band 
7 such that one continuous strip of the substrate 1 comes in 
contact With the gas 3. In order to hold together the regions 
7a, 7b of the pattern band 7 that are separated from one 
another by the opening 18, support Webs 19, 20 that are 
recessed on the side of the substrate 1 eXtend transversely 
through the opening. 

[0034] FIG. 6 shoWs the seal betWeen the gas outlet 6 of 
the gas source 5 and the pattern band 7. One can ascertain 
that one respective gap lock 21, 22 is formed on the inlet side 
as Well as on the outlet side of the gas outlet 6, With the gap 
lock 22 on the outlet side being limited toWard the de?ection 
roller 10 by a Wedge-shaped piece 23. 

[0035] Further variations and modi?cations of the forego 
ing Will be apparent to those skilled in the art and are 
intended to be encompassed by the claims appended hereto. 

[0036] German priority application 199 01 088.9 is relied 
on and incorporated herein by reference. 

I claim: 
1. Adevice for treating a band-shaped substrate With a gas 

comprising: 
a gas source for the gas and a pattern carrier that revolves 

With the same circumferential speed as the substrate, 
said pattern carrier having tWo sides, With a ?rst side of 
the pattern carrier Which faces aWay from the substrate 
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being connected to the gas source, and With the pattern 
carrier containing openings for permitting a de?ned 
supply of the gas to contact desired regions of the 
substrate, Wherein the pattern carrier is in the form of 
an endless pattern band and is guided in revolving 
fashion by means of a plurality of de?ection rollers. 

2. The device according to claim 1, Wherein the pattern 
band is formed by a screen foil and provided With a cover 
that the substrate directly adjoins in order to produce regions 
on the substrate Which are not contacted by the gas. 

3. The device according to claim 1, Wherein the pattern 
band contains at least one opening over its entire circum 
ference With a plurality of support Webs extending through 
said opening in order to hold together the regions of the 
pattern band Which lie to both sides of the opening. 

4. The device according to claim 3, Wherein the support 
Webs are recessed With respect to the surface of the pattern 
band on the side of the substrate. 

5. The device according to claim 1, Wherein the gas source 
consists of a vaporiZation vessel that is heated by an electric 
heater. 

6. The device according to claim 1 Wherein the pattern 
band eXtends around the gas source. 

7. The device according to claim 1 Wherein a total of four 
de?ection rollers are provided for de?ecting the pattern 
band, With the aXes of said de?ection rollers lying in the 
comers of an imaginary rectangle, and the gas source With 
its gas outlet is arranged directly underneath the pattern band 
region situated betWeen tWo upper de?ection rollers. 

8. The device according to claim 5, Wherein the substrate 
is linearly guided on the pattern band betWeen tWo of the 
de?ection rollers so that the substrate is in contact With the 
pattern band region extending betWeen these de?ection 
rollers. 

9. The device according to claim 6, Wherein the substrate 
is guided over the underside of a coating roller, and the 
pattern band adjoins the substrate that, in turn, adjoins the 
coating roller betWeen its upper de?ection rollers. 

10. The device according to claim 1 Wherein the pattern 
band is guided along a heater. 

11. The device according to claim 1 Wherein the gas 
source is sealed relative to the pattern band by gap locks in 
and opposite to the moving direction of the pattern band. 

12. The device according to claim 11, Wherein one gap 
lock is in a Wedge shape toWard the de?ection roller that lies 
in the moving direction of the pattern band. 

* * * * * 


