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(57) ABSTRACT 

An apparatus for dispensing flowable Substances, having a 
nozzle having an exit opening for dispensing the Substances 
from the nozzle, and a closure part movable by a control 
element, disposed outside of the nozzle, and configured to 
release the exit opening and close the exit opening, in the 
region of a closure part surface that faces the nozzle end. The 
closure part Surface is delimited, in the movement direction 
of the closure part from the open position to the closed 
position, by a leading edge, in the leading direction. The 
closure part Surface is disposed next to the nozzle and at a 
level upstream from the exit opening, with reference to the 
flow direction of the substances through the nozzle, in the 
open position. The closure part can be moved from the open 
position to the closed position by the control element, Such 
that the leading edge of the closure part Surface is moved 
past the free nozzle end. 

17 Claims, 10 Drawing Sheets 
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1. 

APPARATUS FOR DISPENSING FLOWABLE 
SUBSTANCES 

FIELD 

The present invention relates to an apparatus for dispens 
ing flowable Substances, particularly adhesives, paints, var 
nishes, and release agents. 

BACKGROUND 

Apparatus for dispensing flowable Substances, particu 
larly adhesives, paints, varnishes, and release agents are 
used, for example, in order to apply adhesives to a Substrate, 
portion by portion. In this connection, application of the 
adhesives takes place controlled by way of a metering valve, 
where application as a line, point, spray, spiral, or Surface 
area is particularly possible. 

In the processing of flowable Substances with metering 
valves, it is problematic that residues of the Substance can 
accumulate at the outlet of the metering valve, and, particu 
larly if they harden there, can disrupt Subsequent operation 
of the apparatus or can actually bring it to a complete stop. 

To avoid such difficulties, an apparatus is proposed in DE 
41 13 445 A1. 

This apparatus has a nozzle that has an exit opening for 
dispensing the Substances from the nozzle in the region of a 
free nozzle end. A closure part that can be moved by means 
of a control element is disposed outside of the nozzle, which 
part releases the exit opening in an open position and closes 
the exit opening in a closed position, in the region of a 
closure part surface that faces the nozzle end. The closure 
part surface is delimited, in the movement direction of the 
closure part from the open position to the closed position, by 
a leading edge, in the leading direction. When the closure 
part is moved into its closed position, the leading edge 
therefore makes contact with the free nozzle end first, in 
each instance, before the closure part contacts the free 
nozzle end over the full area with its closure part surface, 
and closes off the exit opening of the nozzle. This action of 
the free nozzle end on the leading edge during every closing 
procedure of the closure part leads to increased wear of the 
leading edge and thereby to a reduced useful lifetime of the 
apparatus. 
An apparatus for dispensing flowable Substances is fur 

thermore described in DE 19936670 C1. This apparatus has 
a fixed support, a metering valve connected to this Support, 
having an exit nozzle for the flowable Substances, and also 
an outer closure part for closing the exit opening of the 
noZZle. In this connection, the closure part is stationary and 
the metering valve or the nozzle is pivoted relative to the 
closure part. In this embodiment, as well, a leading edge of 
the closure part contacts the nozzle in the region of the free 
noZZle end during the closing procedure, in each instance, 
resulting in the disadvantage described, that of increased 
wear of the closure part in the region of the leading edge. 
An apparatus for dispensing flowable Substances, having 

a nozzle and a closure part for the nozzle, is furthermore 
known from EP 0 719592 A2. In this apparatus, as well, a 
leading edge of the closure part contacts the nozzle in the 
region of its free nozzle end when the closure part is moved 
into its closed position. 

SUMMARY 

It is the object of the present invention to further develop 
an apparatus for dispensing flowable Substances, which has 
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2 
a nozzle that has an exit opening for dispensing the Sub 
stances from the nozzle in the region of a free nozzle end, 
and a closure part that can be moved by means of a control 
element, disposed outside of the nozzle, which part releases 
the exit opening in an open position and closes the exit 
opening in a closed position, in the region of a closure part 
surface that faces the nozzle end, wherein the closure part 
surface is delimited, in the movement direction of the 
closure part from the open position to the closed position, by 
a leading edge, in the leading direction, in Such a manner 
that a large number of closing cycles can be performed 
without damage to the closure part. 

This object is accomplished by means of an apparatus in 
which it is provided, according to the invention, that the 
surface of the closure part that faces the nozzle end, i.e. the 
closure part Surface, is disposed next to the nozzle and at a 
level upstream from the exit opening, with reference to the 
flow direction of the substances through the nozzle, in the 
open position. Furthermore, it is provided, according to the 
invention, that the closure part can be moved from the open 
position to the closed position, by means of the control 
element, in Such a manner that the leading edge of the 
closure part Surface is moved past the free nozzle end. 

Accordingly, the closure part does not contact the nozzle 
in the region of its free nozzle end with the leading edge first 
when the closure part is moved from the open position to the 
closed position, but rather, the leading edge is guided past 
this nozzle end, thereby causing the closure part to come into 
initial contact with the nozzle behind the leading edge. In 
this way, damage to the leading edge when the closure part 
is moved from the open position to the closed position is 
excluded. The exit opening of the nozzle is cleaned by 
means of the movement of the closure part. 

It is viewed as being particularly advantageous if the 
closure part contacts the free nozzle end over as large an area 
as possible when contact is made with the nozzle, thereby 
causing closure of the exit opening of the nozzle to take 
place directly. 
The movement of the closure part relative to the nozzle, 

in the region of the exit opening, is preferably selected in 
Such a manner that the closure part is moved with a 
movement component perpendicular to the flow direction of 
the substances through the nozzle, with reference to the exit 
opening. Consequently, this movement brings about the 
result, at a high degree of effectiveness, that the closure part 
almost completely entrains Substance residues that have 
accumulated in the region of the exit opening of the nozzle, 
toward the side, and thereby frees the nozzle of substance 
residues in the region of the exit opening. 
The placement of the closure part surface, in the open 

position, next to the nozzle and at a level upstream from the 
exit opening, makes it possible, on the one hand, to dispose 
the closure part, in the region of its closure part Surface, 
adjacent to the nozzle, but in a region in which the closure 
part or the closure part Surface does not hinder dispensing of 
the flowable substances out of the nozzle. The known 
arrangement of the closure part Surface makes it possible to 
structure the apparatus in very compact manner in the region 
of nozzle and closure part, particularly the closure part 
Surface. This is advantageous because it allows disposing a 
great number of nozzles with closure parts assigned to them 
side by side next to one another. The advantage of this 
configuration shows itself in that adhesive tracks can be 
applied to the Substrate at a close distance from one another, 
of 15 mm, for example, particularly 13 mm. 

Preferably, the application apparatus/metering unit that 
has the nozzle is provided with an integrated guide shoe, 
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which guides a substrate that moves underneath the nozzle. 
In this connection, a narrow and thin configuration of the 
closure part allows a small distance between the exit open 
ing of the nozzle and the Substrate, for example a distance 
of maximally 5 mm, particularly 3 mm. Furthermore, the 
kinematics of the closure part make it possible for the nozzle 
to remain in its metering position while the closure part is 
being moved into its closed position. 

Preferably, the nozzle is configured to narrow in the 
direction of the nozzle end, and the closure part surface is 
disposed next to the narrowing nozzle region in the open 
position. This configuration of the nozzle end contributes to 
moving the closure part on a short setting path from its open 
position to its closed position, by performing a relatively 
simple setting movement between the open position and the 
closed position. 

According to a particular embodiment of the invention, it 
is provided that the closure part has a spring property. This 
property makes it possible to press the closure part Surface 
against the nozzle at a certain bias after contact with the exit 
opening of the nozzle, and thereby to guarantee secure 
closure of the exit opening. 

Fundamentally, it is possible that the closure part is 
configured in one piece, and thereby, in particular, does not 
have different material properties in the region of the closure 
part Surface and the remaining region of the closure part, 
particularly a bearing region of the closure part. In this case, 
the closure part preferably consists of metal or plastic. 

Preferably, the closure part is configured in Such a manner 
that it has a closure part section that has the closure part 
Surface in the region of its end facing away from the control 
element. In the region of the one end, the closure part is 
mounted in the control element, i.e., in the element for 
moving the closure part from the open position to the closed 
position. In the region of the other end, the closure part has 
the closure part section with the closure part Surface, i.e., the 
Surface by means of which the exit opening of the nozzle can 
be closed. 

According to a preferred further development, it is pro 
vided that the closure part section has a base element and a 
plate accommodated by the base element, where the plate 
has the closure part Surface on its side facing away from the 
base element. The base element represents the support 
element for the plate, which has a different material property 
from that of the base element. Preferably, the plate is 
elastically deformable, and particularly has rubber-elastic 
properties. 
The configuration of the plate as an elastic component has 

the advantage that the plate, in the closed position, contacts 
the nozzle under bias, i.e. elastic deformation in the region 
of its exit opening, and thereby closes it securely. The elastic 
property is also advantageous because the closure part 
section already contacts and closes the nozzle in the region 
of its exit opening even before a final displacement position 
of the closure part has been reached, and the closure part is 
moved into its closed position with elastic deformation of 
the plate, under Some circumstances with a changed defor 
mation of the plate. Therefore the elastically deformable 
plate can act on the nozzle end with maximal, elastically 
caused force, in the end position of the closure part, or, 
instead, can act on the nozzle end with less elastic bias, as 
a result of the completed movement of the closure part. 

It is viewed as being advantageous if the leading edge of 
the closure part Surface of the plate-shaped closure part 
section coincides with a leading edge of the base element. 
With reference to the respective leading edge, the closure 
part therefore has a uniform design. 
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4 
Structurally, the closure part is particularly configured in 

Such a manner that it has an end-side mounting section in the 
region of which the closure part is mounted on the control 
element side, the end-side closure part section, and a con 
necting arm between the mounting section and closure part 
section. This connecting arm allows transfer of movement 
from the control element, which cannot be positioned in the 
immediate vicinity of the nozzle end, to the nozzle end. The 
connecting arm particularly consists of metal or plastic. 
The closure part is preferably configured in plate form, 

i.e., produced from a relatively thin-walled material. 
With reference to the longitudinal expanse of the closure 

part, this can have a varying cross-section, for example a 
polygonal cross-section, particularly a rectangular cross 
section with rounded corners, or a round cross-section. 

It is viewed as being particularly advantageous if the 
closure part can be moved, by means of the control element, 
in Such a manner that the closure part Surface is moved 
parallel when being moved from the open position to the 
closed position. The closure part therefore performs a rather 
simple movement. 

In particular, it is provided that the closure part can be 
moved, by means of the control element, in Such a manner 
that the closure part Surface is disposed perpendicular to an 
exit axis of the exit opening of the nozzle when it is moved 
from the open position to the closed position. This place 
ment of the closure part surface in the closed position of the 
closure part guarantees that flowable Substances that adhere 
to the nozzle in the region of its exit opening do not drip off 
the closure part when the closure part is moved, but rather 
remain on the closure part Surface situated perpendicular to 
the exit axis of the exit opening of the nozzle, and can be 
removed from the closure part by means of suitable aids. By 
means of this arrangement of the closure part Surface, 
flowable substances that adhere to the exit opening of the 
nozzle are prevented from getting out of the region of the 
closure part, particularly into the region of the Substrate, in 
uncontrolled manner. 

Preferably, the closure part can be moved, by means of the 
control element, in Such a manner that the closure part 
Surface is moved, in the case of contact with the nozzle in 
the region of its exit opening, with a movement component 
perpendicular to an exit axis of the exit opening of the 
nozzle, relative to the latter. This movement of the closure 
part brings about cleaning of the nozzle in the region of its 
exit opening, as described. 

It is viewed as being particularly advantageous if the 
closure part can be moved, by means of the control element, 
in Such a manner that the closure part surface is moved in an 
arc shape from the open position to the closed position, 
particularly at over-dead-center locations in the open posi 
tion and in the closed position of the closure part, as well as 
at a dead-center location in an intermediate position between 
the open position and the closed position. Accordingly, the 
closure part, when placed next to the nozzle, is moved out 
of the over-dead-center location in the open position to the 
dead-center location, in which the closure part Surface is 
disposed at a slight distance from the exit opening of the 
nozzle, and is then moved once again into an over-dead 
center location, in which the closure part Surface lies against 
the nozzle in the region of the exit opening of the nozzle and 
closes off this exit opening. This movement of the closure 
part surface from the one over-dead-center location to the 
dead-center location and from this dead-center location to 
the other over-dead-center location takes place, in particular, 
with an exclusively parallel displacement movement of the 
closure part Surface. This movement sequence needs only a 
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Small space requirement for moving the closure part from 
the open position to the closed position. 

The control element for moving the closure part can 
certainly be structured in such a manner that it serves both 
for moving the closure part from the open position to the 
closed position and for moving the closure part from the 
closed position to the open position. In this case, it is 
particularly provided that the movement of the closure part 
from the open position to the closed position is brought 
about by means of a movement of the control element, and 
that the movement of the closure part from the closed 
position to the open position is achieved by means of a 
corresponding reverse movement of the control element. 
Fundamentally, however, it is certainly possible that the 
control element serves only for moving the closure part from 
the open position to the closed position. The movement from 
the closed position to the open position can take place by 
way of a different control element, for example by means of 
a reset spring. 

According to a particular embodiment of the invention, a 
configuration of the control elements is provided, wherein 
the control element has a frame, a transfer medium that 
brings about shape fit and has wheels, which medium 
generates angle synchronicity of wheels mounted in the 
frame so as to pivot, a drive for the belt drive for pivoting 
the respective wheel in a pivot direction and in a pivot 
direction opposite to that direction, a bearing element for the 
closure part, mounted in wheels so as to pivot, wherein the 
bearing element is mounted about pivot axes in these 
wheels, so as to pivot, wherein these pivot axes are disposed 
in the frame parallel to the pivot axes of these wheels, 
wherein the closure part is mounted in the bearing element. 

The movement of the closure part from the open position 
to the closed position and from the closed position to the 
open position is thereby brought about by means of the 
transfer medium. This medium requires only little construc 
tion space in the direction perpendicular to the movement 
direction of the closure part, because it has a compact 
structure in this direction. This makes it possible to dispose 
multiple apparatuses, accordingly multiple metering units 
having nozzles, relatively closely next to one another, side 
by side. The transfer medium is a robust drive that perma 
nently acts reliably, for moving the closure part. By means 
of wheels of the transfer element, the bearing element is 
mounted in these wheels so as to pivot in defined manner, 
thereby guaranteeing precise guidance of the bearing ele 
ment. This ensures precise displacement of the closure part 
between the open position and the closed position. 

The mounting of the bearing element in the wheels brings 
about the result that the bearing element and thereby the 
closure part mounted in the bearing element perform a 
non-linear movement when the drive is activated. The 
bearing axles of the bearing elements in the wheels move on 
a circular track, corresponding to the pivot movements of the 
wheels, and thereby the closure part also moves on a circular 
track. This fundamentally makes it possible to position the 
closure part relative to the nozzle in Such a manner that the 
leading edge of the closure part does not make contact with 
the nozzle, but rather is moved past the nozzle, so that the 
closure part makes full-area contact with the exit opening of 
the nozzle only behind the leading edge. 

The apparatus according to this further development 
allows simple movement of the closure part from the open 
position to the closed position and vice versa. This move 
ment is caused by means of driving the transfer medium in 
opposite directions, thereby moving wheels for moving the 
closure part from the open position to the closed position in 
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6 
one pivot direction, and in the opposite pivot direction for 
moving from the closed position to the open position. 
The drive for the transfer medium is preferably mounted 

in the frame. In this connection, the drive particularly has a 
connecting element that can be moved back and forth and is 
connected with the transfer medium. The drive works 
together with this connecting element. For example, an 
actuator with linear action, which forms a component of the 
drive, acts on the connecting element in the sense that it is 
moved in the one running direction when the actuator is 
actuated. If the actuator is not actuated, a spring that acts as 
a component of the drive, for example, particularly acts 
directly on the actuator, so that the actuator is reset and the 
connecting element is moved back to the starting position 
when this happens. 

Preferably, the connecting element is connected with a 
straight section of the transfer medium and can be moved in 
a straight line in the opposite direction. The connecting 
element thereby engages on the transfer medium in that 
region in which the section of the transfer medium assigned 
to the connecting element is configured in a straight line. 
The drive for the transfer medium can also be structured 

as a pivot drive, for example, which drive particularly drives 
one of the wheels of the transfer medium directly. 
The transfer medium particularly has a belt drive, or a rod 

that connects the wheels and is mounted in the wheels so as 
to pivot, or a set of gears. For example, in the case of the belt 
drive, a belt, particularly a toothed belt, steel strip, chain or 
the like loops around the wheels of the belt drive. Alterna 
tively, the transfer medium has two wheels that are con 
nected by means of the rod as a component of the transfer 
medium or that mesh with a common gear rack that forms 
an integral part of the transfer medium, or, in the case of the 
configuration as a set of gears, three wheels that mesh with 
one another and form the transfer medium, of which the first 
and the third wheel have the same pivot direction and in 
which the bearing element is mounted. By means of this 
embodiment, a clear kinematic relationship between the 
wheels that accommodate the bearing element is guaranteed. 

Further characteristics of the invention are represented in 
the dependent claims, the description of the drawing of the 
figures, and the figures themselves, in which connection it is 
noted that all the individual characteristics and all the 
combinations of individual characteristics are essential to 
the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the figures, the invention is represented using preferred 
exemplary embodiments, without being restricted to these. 

FIG. 1, for a first exemplary embodiment, shows a side 
view of the apparatus according to the invention, where a 
housing of a metering valve having a nozzle is also illus 
trated with broken lines (in a view I according to FIG. 2), 
where a closure part of the apparatus is illustrated in an open 
position. 

FIG. 2 shows a view of the apparatus according to arrow 
II in FIG. 1. 

FIG. 3 shows a view of the apparatus according to arrow 
III in FIG. 1. 

FIG. 4 shows the apparatus in a sectional representation 
according to the line IV-IV in FIG. 3. 

FIG. 5 shows the apparatus in a representation according 
to FIG. 1, thus illustrated without the housing of the meter 
ing valve, but illustrated for the closure part situated in the 
closed position. 
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FIG. 6 show the apparatus according to FIG. 5 in a 
sectional representation according to FIG. 4. 

FIGS. 7, 8, 9 and 10 show the apparatus, thus shown 
without the housing of the metering valve, with the closure 
part situated in the open position, illustrated in different 
spatial views. 

FIG. 11 shows a detailed representation of the closure part 
in the region of its end that serves for closing the exit 
opening of the nozzle of the metering valve, illustrated in an 
enlarged representation for the open position and the closed 
position of the closure part, with reference to the end of the 
noZZle facing the closure part. 

FIG. 12 shows a side view of the arrangement according 
to FIG. 1, with a guide shoe additionally illustrated. 

FIG. 13 shows the arrangement according to FIG. 12 in a 
view according to arrow 13 in FIG. 12. 

FIG. 14 shows for a second exemplary embodiment, the 
apparatus, thus shown without the housing of the metering 
valve, with the closure part situated in the open position, 
illustrated in a spatial view according to the representation 
of FIG. 7 relating to the first exemplary embodiment. 

FIG. 15 shows a sectional representation of the apparatus 
according to FIG. 14, illustrated for the closure part of the 
apparatus situated in the open position. 

FIG. 16 shows a sectional representation of the apparatus 
according to FIG. 14, illustrated for the closure part of the 
apparatus situated in the closed position. 

FIG. 17 shows for a third exemplary embodiment, the 
apparatus, thus shown without the housing of the metering 
valve, with the closure part situated in the open position, 
illustrated in a spatial view according to the representation 
of FIG. 7 relating to the first exemplary embodiment. 

FIG. 18 shows a sectional representation of the apparatus 
according to FIG. 17, illustrated for the closure part of the 
apparatus situated in the open position. 

FIG. 19 shows a sectional representation of the apparatus 
according to FIG. 17, illustrated for the closure part of the 
apparatus situated in the closed position. 

DETAILED DESCRIPTION 

The apparatus according to the invention, which is shown 
with regard to the first exemplary embodiment in FIGS. 1 to 
13, serves for dispensing flowable Substances, particularly 
adhesives, paints, varnishes, and release agents, for the 
purpose of application to a Substrate. In this connection, 
dispensing of the flowable Substances takes place controlled 
by way of a metering valve, which is illustrated in FIG. 1, 
only with regard to its housing 1, in greatly simplified 
manner by means of the broken line, and by way of the 
noZZle 2 mounted in the housing 1. In the other figures, the 
housing 1 is not shown; rather, only the nozzle 2 is shown. 

Different types of application to a substrate are possible 
by way of the metering valve, for example application as a 
line, dot, spray, spiral or surface area. 

In the region of its free nozzle end 3, the nozzle has an exit 
opening 4 for dispensing the Substances from the nozzle 2. 
A closure part 5 is disposed outside of the nozzle 2, which 
part can be moved by means of a control element 6. In its 
open position, which is illustrated in FIGS. 1 to 4 and 7 to 
10, the closure part 5 releases the exit opening 4, and closes 
the exit opening 4 in the closed position illustrated in FIGS. 
5 and 6. 
The control element 6 has a frame 7. This frame 7 is 

screwed onto the housing 1 by means of screws 8. The 
housing 1 is stationary. The frame 10 has a housing 10 of an 
actuator 11 configured as a pneumatic cylinder, and, on the 
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8 
side facing away from the housing 1, two plate-shaped frame 
sections 12 disposed parallel to one another. The actuator 11 
has a connector 13 for Supplying compressed air, and a 
cylinder space 14 assigned in the housing 10, for displace 
able accommodation of a piston 15. The piston 14 can be 
displaced under the effect of compressed air, counter to the 
force of a spring 16. 
The frame sections 12 are screwed onto tabs 39 affixed to 

the housing 10, in the region of the ends of the housing 10. 
to which the connector 13 and the spring 16 are assigned. 
A transfer medium 17 is mounted in the frame 7, in 

concrete terms in the two frame sections 12, which medium 
is configured as a belt drive. This drive has two wheels 18, 
19 configured as gear wheels, and a belt 20 that loops around 
them, which is configured as a toothed belt. The two wheels 
18 and 19 are configured identically, and a straight line 22 
connects the bearing axles 21 of the wheels 18 and 19, which 
line is disposed parallel to the stroke direction of the piston 
15. Accordingly, belt sections 23 run parallel to the straight 
line 22 and to the longitudinal axis of the piston 15 between 
the two wheels 18, 19. 
A connecting element 24 is connected with the piston 15, 

which element is disposed radially and passes through an 
oblong hole 25 in the housing 10, where the end of the 
connecting element 24 that exits from the housing 10 is 
firmly connected with the belt 20 in the region of the one belt 
section 23 that faces the housing 10. Accordingly, a stroke 
movement of the piston 15, under the effect of compressed 
air, leads to movement of the belt 20 by a corresponding 
distance, counterclockwise, and the reset movement of the 
piston, without the effect of compressed air and under the 
effect of the spring 16, leads to a reset movement of the belt 
20 by the corresponding stroke distance of the piston 15. 
Therefore the wheels 18 and 19 are pivoted in a pivot 
direction and in an opposite pivot direction, about the same 
respective pivot angle, by means of the pneumatic drive and 
the spring, respectively. 
A bearing element 26 for the closure part 5 is mounted in 

the two wheels 18, 19 at a distance from the pivot axles of 
the wheels 18, 19. In this connection, the bearing element 26 
is mounted so as to pivot about axles 27 of the wheels 18, 
19, which are disposed parallel to the pivot axles 21 of the 
wheels 18, 19. The bearing element 26 has two plate-shaped 
bearing element sections 28, and connecting elements 29 
that connect these sections. The bearing sections 28 are 
disposed parallel to the frame sections 23: furthermore, the 
frame sections 23 are disposed between the bearing element 
sections 28. The two frame sections 12 accommodate the 
transfer medium 17 and the wheels 18, 19, respectively, with 
slight axial play, and the respective bearing element section 
28 is disposed at a slight distance from the assigned frame 
section 12. This can particularly be seen in the representa 
tion of FIG. 2, which illustrates that the control element 6 is 
structured in very compact manner in the direction of the 
bearing axles 21. 

In the region of one end, the closure part 5 has a bearing 
section 30 that is connected with the bearing element 26 in 
the region of the connecting elements 29 adjacent to the 
wheel 19. In the region of the opposite end, the closure part 
5 has a closure part section 31 for contacting the exit 
opening 4. Furthermore, the closure part 5 has a connecting 
arm 32 that connects the bearing section 30 and the closure 
part section 31. The closure part 5 is configured in plate 
shape and has an expanse in the axle direction of the wheels, 
i.e. in the expanse of the bearing axles 21, which is less than 
the expanse of the bearing element 26 in this direction. 
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When comparing FIGS. 1 and 5 or 4 and 6 and the detail 
representation according to FIG. 11, it can be seen that the 
closure part surface 33, i.e. that surface of the closure part 
section 31 that serves for closing the exit opening 4 of the 
nozzle 2 in the closed position of the closure part 5, is 
disposed next to the nozzle 2 and at a level upstream from 
the exit opening 4, with reference to the flow direction of the 
Substances through the nozzle 2, in the open position. 
Furthermore, it can be seen that the closure part 5 can be 
moved from the open position to the closed position by 
means of the control element 6, in Such a manner that a 
leading edge 34 of the closure part surface 33 is moved past 
the conically narrowing free nozzle end 3. In this connec 
tion, in the closed position of the closure part 5, a straight 
connecting line between the pivot axle of the respective 
wheel and the pivot axle of the bearing element in this 
wheel, illustrated for the one wheel 18 by the straight 
connecting line 35, encloses an angle with the straight line 
22 that connects the pivot axles 21 of the wheels 18, 19 of 
5 to 25°, preferably 10 to 20°, particularly 15°. This angle C. 
is illustrated in FIG. 11 for the region of the nozzle 2, where 
the angle C. is clearly represented on a larger scale there, for 
a better illustration. In total, the respective wheel 18, 19 can 
be pivoted by an angle of 50 to 70°, preferably 55 to 65°, 
particularly 61, by means of the drive. This pivot angle B 
is illustrated in FIG. 11, once again for the region of the 
noZZle 2. 
The closure part section 31 has a base element 36 and a 

plate 37 accommodated by the base element 36. The plate 37 
has the closure part Surface 33 on its side facing away from 
the base element 36. The plate 37 is elastically deformable: 
in particular, it has rubber-elastic properties. The base ele 
ment 36, the connecting arm 32, and the bearing section 30 
consist of metal and have a spring property. 
The closure part surface 33 is level. When the closure part 

5 is moved from the open position to the closed position and 
Vice versa, the closure part Surface 33 is disposed perpen 
dicular to the straight line 22 that connects the wheels and 
parallel to the pivot axles 21 of the wheels 18, 19. Accord 
ingly, the closure part surface is moved parallel when it is 
moved from the open position to the closed position and vice 
versa. In this connection, the closure part surface 33 is 
disposed perpendicular to the exit axis 9 of the exit opening 
4 of the nozzle 2. 
The leading edge 34 of the closure part surface 33 

coincides with a leading edge 38 of the base element 36. 
As can be seen in the representation of FIGS. 1 and 4, the 

closure part 5, in the open position, is situated next to the 
narrowing, particularly conically narrowing nozzle end 3, in 
the region of its closure part surface 33. Because of the 
kinematics of the control element 6, the closure part 5, 
proceeding from this open position, is moved in Such a 
manner that the leading edge 34 is moved past the free 
nozzle end. Therefore the plate 37 comes to lie against the 
nozzle 2, in the region of the nozzle end 3, only behind the 
leading edge 34. When the closure part surface 33 contacts 
the nozzle 2, the closure part 5 and thereby the closure part 
surface 33 are moved further with a movement component 
perpendicular to the exit axis 9 of the exit opening 4 of the 
nozzle 2, relative to the latter. This movement leads to the 
result that the plate 37 entrains substance residues that have 
accumulated in the region of the exit opening 4 of the nozzle 
2 toward the side, and thereby frees the nozzle 2 of substance 
residues in the region of the exit opening 4. 
The plate 37 can therefore be moved parallel, by means of 

the control element 6, in Such a manner that the closure part 
surface 33 is moved in arc shape from the open position to 
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10 
the closed position, in concrete terms, proceeding from an 
over-dead-center location in the open position to a dead 
center location before contacting the nozzle 2 by means of 
the plate 37, and from there into an over-dead-center loca 
tion in the closed position of the plate 37. In this connection, 
the spring property of the closure part 5 ensures that the 
closure part surface 33, after making contact with the exit 
opening 4 of the nozzle, is pressed against the nozzle 2 with 
a certain bias, and thereby secure closure of the exit opening 
4 is guaranteed. The elastically deformable configuration of 
the plate 37 also contributes to this. 

FIGS. 12 and 13 show that the apparatus illustrated in 
FIGS. 1 to 11 is additionally provided with an integrated 
guide shoe 40, which is provided for the purpose of guiding 
a Substrate that moves underneath the nozzle 2, in the region 
of the underside 41 of the guide shoe 40. In this connection, 
the narrow and thin configuration of the closure part 5, 
particularly in the region of the closure part section 31, 
makes a small distance possible between the exit opening of 
the nozzle 2 and the substrate that lies against the underside 
41, for example a distance of max. 5 mm, particularly 3 mm. 
Furthermore, the kinematics of the closure part 5 make it 
possible for the nozzle 2 to remain in its metering position 
when the closure part is moved to its closed position. The 
guide shoe 40 is also configured to be rather narrow, as can 
particularly be seen in the representation of FIG. 13, and 
particularly has a constant thickness, so that an essentially 
plate-shaped configuration of the guide shoe 40 results. 
The second exemplary embodiment according to FIGS. 

14 to 16 and the third exemplary embodiment according to 
FIGS. 17 to 19, respectively, differ from the first exemplary 
embodiment as described in FIGS. 1 to 13 only by the 
configuration of the transfer medium 17 that generates the 
angle synchronicity of the wheels 18, 19 that are mounted in 
the frame 7 so as to pivot. In order to avoid repetition with 
regard to the description of the second and third exemplary 
embodiment, components that are the same as in the first 
exemplary embodiment are labeled with the same reference 
numbers, for the sake of simplicity. 

In the second exemplary embodiment according to FIGS. 
14 to 16, the two wheels 18, 19 do not have a belt 20 looped 
around them, but rather instead of the belt, a further wheel 
42, which is also configured as a gear wheel, is disposed 
between the wheels 18 and 19, which are configured as gear 
wheels. This wheel 42, which forms an integral part of the 
transfer medium 17, is mounted in the frame 7, in concrete 
terms in the frame section 12, so as to pivot about a bearing 
axle 43, where this bearing axle 43 is disposed perpendicular 
to the bearing axles 21 of the wheels 18 and 19. The wheel 
diameter of the wheel 42 is clearly less than the diameter of 
the respective wheel 18, 19. The wheels 18, 19 are config 
ured to be identical, therefore configured as identical gear 
wheels, thereby making it possible to synchronously drive 
the wheel 22 by means of the wheel 18 and to drive the 
wheel 19 by means of this wheel 22. This configuration of 
the transfer medium 17 as a set of gears thereby brings about 
the same synchronous movement of the wheels 18 and 19 as 
the configuration of the transfer medium 17 in the first 
exemplary embodiment, which has the belt drive. 
The wheel 18 is driven by means of the actuator 11, where 

the connecting element 24 connected with the piston 15 is 
connected with a rod 24. So as to pivot, which rod is 
connected with the wheel 18, so as to pivot. The bearing axle 
45 of connecting element 24 and rod 44, as well as the 
bearing axle 46 of rod 44 and wheel 18, are disposed parallel 
to the bearing axles 21, in each instance. 
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FIG. 14 and FIG. 15 show the arrangement of the actuator 
11, of the connecting element 24, and of the rod 44 in the 
open position of the closure part 5. 

FIG. 16 shows the arrangement of the actuator 11, of the 
connecting element 24, and of the rod 44 in the closed 
position of the closure part 5. 
The third exemplary embodiment differs from the first 

exemplary embodiment in that instead of a belt 20, particu 
larly a toothed belt that loops around the wheels 18, 19. 
particularly gear wheels, the two gear wheels 18, 19, which 
are configured to be identical, are in engagement with a rack 
47 that forms an integral part of the transfer medium 17. This 
rack is connected with the actuator 11 by means of the 
connecting element 24. The rack 47 brings about synchro 
nous rotational movement of the wheels 18, 19. The rack is 
moved by means of the actuator 11, in the movement 
direction of the piston 15. 

FIGS. 17 and 18 show the rack 47 in its one end position, 
in which the movable closure part 5 is situated in the open 
position. FIG. 19 shows the rack 47 in the other end position, 
in which the closure part 5 is situated in its closed position. 

REFERENCE SYMBOL LIST 

1 housing 
2 nozzle 
3 nozzle end 
4 exit opening 
5 closure part 
6 control element 
7 frame 
8 Screw 
9 exit axis 
10 housing 
11 actuator 
12 frame section 
13 connector 
14 cylinder space 
15 piston 
16 spring 
17 transfer medium 
18 wheel 
19 wheel 
20 belt 
21 bearing axle 
22 straight line 
23 belt section 
24 connecting element 
25 oblong hole 
26 bearing element 
27 pivot axle 
28 bearing element section 
29 connecting element 
30 bearing section 
31 closure part section 
32 connecting arm 
33 closure part surface 
34 leading edge 
35 straight connecting line 
36 base element 
37 plate 
38 leading edge 
39 tab 
40 guide shoe 
41 underside 
42 wheel 
43 bearing axle 
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44 rod 
45 bearing axle 
46 bearing axle 
47 rack 

The invention claimed is: 
1. An apparatus for dispensing flowable Substances, com 

prising: 
a nozzle (2) that has an exit opening (4) for dispensing the 

substances from the nozzle (2) in the region of a free 
nozzle end (3), 

a closure part (5) having a closure part surface (33) that 
faces the nozzle end (3), and 

a control element (6), disposed outside of the nozzle (2), 
configured to move the closure part (5), the closure part 
(5) configured to release the exit opening (4) in an open 
position and close the exit opening (4) in a closed 
position, in the region of the closure part surface (33), 

wherein the closure part surface (33) is delimited, in the 
movement direction of the closure part (5) from the 
open position to the closed position, by a leading edge 
(34), in the leading direction, 

wherein the closure part surface (33) is disposed next to 
the nozzle (2) and at a level upstream from the exit 
opening (4), with reference to the flow direction of the 
Substances through the nozzle (2), in the open position, 

wherein the closure part (5) is connected to be moved 
from the open position to the closed position by the 
control element (6) so that the leading edge (34) of the 
closure part surface (33) is first moved past the free 
nozzle end (3) in the direction of the flow of the 
substances through the nozzle (2), and then the closure 
part surface (33) is moved to directly contact the nozzle 
(2) in the region of the exit opening (4), in a direction 
perpendicular to an exit axis (9) of the exit opening (4) 
of the nozzle (2). 

2. The apparatus according to claim 1, wherein the nozzle 
(2) is configured to narrow in the direction of the nozzle end 
(3), and the closure part surface (33) is disposed next to the 
narrowing nozzle region in the open position. 

3. The apparatus according to claim 1, wherein the closure 
part (5) has a spring property. 

4. The apparatus according to claim 1, wherein the closure 
part (5), in the region of an end facing away from the control 
element (6), has a closure part section (31) that has the 
closure part surface (33). 

5. The apparatus according to claim 4, wherein the closure 
part section (31) has a base element (36) and a plate (37) 
accommodated by the base element (36), wherein the plate 
(37) has the closure part surface (33) on its side facing away 
from the base element (36). 

6. The apparatus according to claim 5, wherein the leading 
edge (34) of the closure part surface (33) of the plate-side 
closure part section (31) coincides with a leading edge (38) 
of the base element (36). 

7. The apparatus according to claim 5, wherein the plate 
(37) is elastically deformable. 

8. The apparatus according to claim 5, wherein the plate 
(37) has rubber-elastic properties. 

9. The apparatus according to claim 1, wherein the closure 
part (5) has an end-side mounting section (30), in the region 
of which the closure part (5) is mounted on the control 
element side, the end-side closure part section (31), and a 
connecting arm (32) between mounting section (30) and 
closure part section (31). 

10. The apparatus according to claim 1, wherein the 
closure part (5) is configured in plate shape. 
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11. The apparatus according to claim 1, wherein the 
closure part (5) is connected to be moved by the control 
element (6) such that the closure part surface (33) is moved 
parallel to the exit opening’s Surface when actuated when 
being moved from the open position to the closed position. 

12. The apparatus according to claim 1, wherein the 
closure part (5) is connected to be moved by the control 
element (6) such that the closure part surface (33) is dis 
posed perpendicular to an exit axis (9) of the exit opening (4) 
of the nozzle (2) when the closure part (5) is moved from the 
open position to the closed position. 

13. The apparatus according to claim 1, wherein the 
closure part (5) is configured to be moved, by the control 
element (6) and the closure part surface (33) is moved in an 
arc shape from the open position to the closed position. 

14. The apparatus according to claim 1, wherein the 
control element (6) has: 

a frame (7), 
a transfer medium (17) having wheels (18, 19), said 

transfer medium generating angle synchronicity of 
wheels (18, 19) mounted in the frame (7) so as to pivot, 

a drive (11, 16) for the transfer medium (17), to pivot the 
respective wheel (18, 19) in a first pivot direction and 
in a second pivot direction opposite to the first pivot 
direction, 

a bearing element (26) for the closure part (5), mounted 
in wheels (18, 19) so as to pivot, wherein the bearing 
element (26) is mounted about pivot axes (27) in said 
wheels (18, 19), so as to pivot, where said pivot axes 
(27) are disposed in the frame (7) parallel to the pivot 
axes (21) of said wheels (18, 19), 

wherein the closure part (5) is mounted in the bearing 
element (26). 

15. The apparatus according to claim 14, wherein the 
transfer medium (17) is configured as a belt drive and that 
the drive (11, 16) for the belt drive (17) is mounted in the 
frame (7), wherein the drive (11, 16) has a connecting 
element (24) that can be moved back and forth, said con 
necting element (24) being connected with the belt (20), 
wherein the connecting element (24) is connected with a 
straight section of the belt (20) and can be moved in a 
straight line, in opposite directions. 

16. An apparatus for dispensing flowable Substances, 
comprising: 

a nozzle (2) that has an exit opening (4) for dispensing the 
substances from the nozzle (2) in the region of a free 
nozzle end (3), 

a closure part (5) having a closure part surface (33) that 
faces the nozzle end (3), and 

a control element (6), disposed outside of the nozzle (2), 
configured to move the closure part (5), the closure part 
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(5) configured to release the exit opening (4) in an open 
position and close the exit opening (4) in a closed 
position, in the region of the closure part surface (33), 

wherein the closure part surface (33) is delimited, in the 
movement direction of the closure part (5) from the 
open position to the closed position, by a leading edge 
(34), in the leading direction, 

wherein the closure part surface (33) is disposed next to 
the nozzle (2) and at a level upstream from the exit 
opening (4), with reference to the flow direction of the 
Substances through the nozzle (2), in the open position, 

wherein the closure part (5) is connected to be moved 
from the open position to the closed position by the 
control element (6) so that the leading edge (34) of the 
closure part surface (33) is first moved past the free 
nozzle end (3) in the direction of the flow of the 
Substances through the nozzle (2), and then the closure 
part surface (33) is moved to contact the nozzle (2) in 
the region of the exit opening (4), in a direction 
perpendicular to an exit axis (9) of the exit opening (4) 
of the nozzle (2), 

wherein the control element (6) has: 
a frame (7), 
a transfer medium (17) having wheels (18, 19), said 

transfer medium generating angle synchronicity of 
wheels (18, 19) mounted in the frame (7) so as to 
pivot, 

a drive (11, 16) for the transfer medium (17), to pivot 
the respective wheel (18, 19) in a first pivot direction 
and in a second pivot direction opposite to the first 
pivot direction, 

a bearing element (26) for the closure part (5), mounted 
in wheels (18, 19) so as to pivot, wherein the bearing 
element (26) is mounted about pivotaxes (27) in said 
wheels (18, 19), so as to pivot, where said pivotaxes 
(27) are disposed in the frame (7) parallel to the pivot 
axes (21) of said wheels (18, 19), and 

wherein the closure part (5) is mounted in the bearing 
element (26). 

17. The apparatus according to claim 16, wherein the 
transfer medium (17) is configured as a belt drive and that 
the drive (11, 16) for the belt drive (17) is mounted in the 
frame (7), wherein the drive (11, 16) has a connecting 
element (24) that can be moved back and forth, said con 
necting element (24) being connected with the belt (20), 
wherein the connecting element (24) is connected with a 
straight section of the belt (20) and can be moved in a 
straight line, in opposite directions. 
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