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(54) Apparatus for applying fluids such as adhesive, in particular hot melt adhesive

(57) The invention concerns an apparatus for apply-
ing fluids such as adhesive, in particular hot melt adhe-
sive, to a substrate which is movable relative to the ap-
paratus, comprising a main body (12) and an application
valve (22) for selectively interrupting or enabling the flow
of fluid, wherein the main body (12) can be connected to
a fluid source and has a slot-�shaped nozzle opening (54)
communicating with a distributor passage (14) and a
plunger (16) which is arranged movably in the distributor
passage (14) and by means of which the length of the
distributor passage (14), which can be acted upon with
fluid, is variable.
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Description

�[0001] The invention concerns an apparatus for apply-
ing fluids such as adhesive, in particular hot melt adhe-
sive, to a substrate which is movable relative to the ap-
paratus, comprising a main body and an application valve
for selectively interrupting or enabling the flow of fluid,
wherein the main body can be connected to a fluid source
and has a slot- �shaped nozzle opening communicating
with a distributor passage and a plunger which is ar-
ranged movably in the distributor passage and by means
of which the length of the distributor passage, which can
be acted upon with fluid, is variable.
�[0002] Apparatuses of that kind are frequently also re-
ferred to as an applicator head and are used for example
when substrates in film or layer form such as labels are
to be coated over the surface thereof with liquid adhesive,
for example hot melt adhesive. The adhesive which is
capable of flow is usually kept in readiness in a fluid
source such as a melting device. That fluid source is in
communication with a main body of the apparatus by way
of a hose connection. Adhesive which is capable of flow
is conveyed into the apparatus through suitable bores by
means of a conveyor means and further conveyed
through a distributor passage and in that situation passes
a valve body of an application valve. The distributor pas-
sage communicates with a slot- �shaped nozzle opening
from which the adhesive is delivered and applied to a
substrate. As the substrate is movable relative to the ap-
paratus adhesive is applied to the substrate over the sur-
face thereof. The nozzle opening is usually in the form
of an elongate slot. The length of the operative portion
of the slot can be adjusted by a plunger arranged movably
in the distributor passage. In a first end position, the
plunger is positioned minimally within the distributor pas-
sage and the screwthreaded spindle moving the plunger
protrudes over the nozzle arrangement almost with its
entire length. In a second end position, i.e. in a position
in which the length of the operative portion of the slot is
minimal, the plunger is maximally inserted into the dis-
tributor passage. Such an apparatus is known for exam-
ple from DE 299 08 150.
�[0003] When coating labels which are applied for ex-
ample to bottles the nozzle opening is usually disposed
in a vertical orientation, that is to say the slot-�shaped
outlet opening extends substantially vertically. The result
of this can be that the force of gravity produces an un-
wanted flow component of the fluid downwardly in the
longitudinal direction of the slot-�shaped outlet opening.
Furthermore, if the apparatus is stopped for a prolonged
period of time, dripping manifests itself as a detrimental
effect by virtue of excess adhesive running down the noz-
zle opening and uncontrolledly hardening with the pas-
sage of time. Consequently, prior to each fresh start-�up
of the apparatus, the adhesive which has run down has
to be laboriously removed in order to guarantee a uniform
application pattern in the upcoming use.
�[0004] Those uses in which the application pattern has

a plurality of spaced strips usually entail employing ap-
plication apparatuses having a nozzle arrangement,
which use nozzle plates having a plurality of spaced ap-
ertures so that spaced slot-�shaped outlet openings are
afforded within the nozzle arrangement, through which
the adhesive is delivered in strip form and thus applied
to the substrate. To change the application width or the
application pattern, the procedure involved is such that
the nozzle plate is removed and a fresh nozzle plate in-
volving a different geometry is fitted into the nozzle ar-
rangement. That procedure is relatively laborious and
tedious. The same applies in the situation where the ap-
plication width has to be altered.
�[0005] The object of the present invention is to provide
and improve an apparatus of the kind set forth in the
opening part of this specification, in which influences of
the force of gravity on the flow within the slot-�shaped
nozzle opening are reduced. Furthermore, in accordance
with another aspect, the object of the invention is to pro-
vide an apparatus which, particularly when the outlet
opening is arranged vertically, avoids detrimental influ-
ence on the application pattern, in particular minimising
adhesive running down while the apparatus is in a
stopped condition. In accordance with a further partial
aspect, the object of the invention is to provide an appa-
ratus in which the form of the outlet opening and in par-
ticular the width of the application pattern can be altered
as easily as possible.
�[0006] To ensure the movability of the plunger between
the two end positions, the screwthreaded spindle has to
be at least as long as the part of the plunger that protrudes
over the distributor passage, when the plunger is posi-
tioned in the first end position. Since the screwthreaded
spindle has to be supported and needs an engagement
portion for turning the spindle placed on its end facing
away from the distributor passage, further space is need-
ed for the drive device. The drive device not only requires
space in prolongation of the longitudinal axis of the dis-
tributor passage, but also radially hereto, in particular for
the supporting device for supporting the screwthreaded
spindle. The fact that a relatively large space is needed
for the drive device of the plunger can be negative. The
extension of the drive device in the longitudinal axis of
the distributor passage can be disadvantageous since
the drive device can collide with neighbouring machines
as labelling machines or with walls. Therefore the object
of a further partial aspect of the invention is to make the
apparatus more compact in construction without howev-
er detrimentally affecting the displaceability of the plung-
er.
�[0007] In an apparatus of the kind defined hereinbefore
the object is attained by the invention in that the nozzle
opening communicates with the distributor passage by
means of a plurality of mutually spaced outlet passages.
�[0008] The plurality of mutually spaced outlet passag-
es, together with the movable plunger, means that the
application pattern and in particular the width of applica-
tion can be altered in a simple fashion. At the same time
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it is possible to prevent adhesive which is in the slot be-
tween the nozzle opening and the distributor passage
from flowing under the influences of the force of gravity
within the apparatus in such a way that the application
pattern is detrimentally influenced, and in particular to
prevent the adhesive from being able to run down the
nozzle opening while the apparatus is in a stopped con-
dition, particularly when the apparatus is arranged verti-
cally, as occurs in the state of the art. The segmentation
of the slot between the nozzle opening and the distributor
passage by means of the outlet passages means that
flow components in the direction of the longitudinal di-
rection of the slot-�shaped outlet passage are substan-
tially prevented or reduced. That leads to a uniform ap-
plication effect.
�[0009] It is particularly preferred that the flow of fluid
through the outlet passages can be selectively enabled
or interrupted by means of the plunger. The position of
the plunger makes it possible to select which of the outlet
passages have adhesive flowing therethrough. The fact
that the plunger has a plunger portion which forms a nar-
row annular gap between its outer peripheral surface and
the inner surface of the distributor passage means that
the portion of the distributor passage, which is occupied
by the plunger, is sealed off so that no fluid can penetrate
into that portion. Consequently, outlet passages which
are disposed in the portion of the distributor passage,
which is sealed off by the plunger, can no longer have
fluid flowing therethrough, whereby no fluid also issues
from the nozzle opening in that portion. The width of the
application surface is variable stepwise by the number
of outlet passages through which fluid flows. The number
of the outlet passages through which fluid flows is deter-
mined by the position of the plunger in the distributor
passage. The above- �described sealing action of the end
of the plunger, which is in contact with the fluid, means
that the outlet passages can be characterised in the fol-
lowing fashion: in dependence on the position of the
plunger in the distributor passage the outlet passages -
as considered in the direction of flow of the fluid - are
disposed either upstream of or downstream of the end
of the plunger, which is in contact with the fluid. Outlet
passages which are upstream of the end of the plunger
have fluid flowing therethrough while outlet passages
which are disposed downstream of the end of the plunger
are cut off from the feed of fluid. As a direct consequence
of that relationship, the position of the plunger in the dis-
tributor passage also determines the width of the appli-
cation surface.
�[0010] In accordance with a preferred embodiment it
is proposed that the distributor passage, the outlet pas-
sages and the nozzle opening are provided in a nozzle
arrangement which is separable from the main body.
That is advantageous from the point of view of production
engineering as it makes it possible for structural features
which are required for producing the desired adhesive
application pattern to be implemented in a simple man-
ner. Examples of such structural features could be pro-

jections for flow breakaway edges or openings for a lo-
cally increased provision of adhesive, as are described
in DE 20 308 257. Furthermore it is possible to use dif-
ferent materials for the nozzle arrangement from the main
body, which are better suited to implementing the above-
mentioned structural features.
�[0011] A preferred embodiment of the invention pro-
vides that the nozzle arrangement comprises a first block
portion and a second block portion which are releasably
connectable to each other and to the main body. Subdi-
viding the nozzle arrangement into two block portions
provides that accessibility both to the distributor passage
and also the outlet passages is markedly enhanced so
that they can be cleaned and cleared of hardened adhe-
sive residues in a simple fashion.
�[0012] A further advantageous development of the in-
vention provides that the outlet passages are formed by
depressions on the corresponding surface of only one of
the block portions. The advantage in terms of production
engineering is that only one block portion has to be
worked or machined so that manufacturing time and cost
can be reduced. A further advantage is that only one
block portion has to be exchanged if the use involved
makes it necessary to employ outlet passages of different
geometrical properties.
�[0013] In accordance with a preferred embodiment of
the invention the outlet passages are of a cross-�section
which enlarges towards the nozzle opening. The enlarge-
ment in cross-�section has the advantage that, with cor-
responding dimensioning, the fluid delivered by the noz-
zle opening forms a closed application surface, but none-
theless at the side adjoining the distributor passage, the
intermediate space between the passage entrances is
large enough to have a sufficiently large sealing area so
that the outlet passages can be securely closed off by
the plunger. In addition the plunger does not have to be
so accurately positioned in order to prevent an outlet pas-
sage being only partially closed by the plunger.
�[0014] The invention is further distinguished in that the
outlet passages are of a substantially rectangular cross-
section. That is more desirable for reasons related to
production engineering, in comparison with round cross-
sections, as rectangular cross-�sections can be more eas-
ily milled into the corresponding surface of the block por-
tion of the nozzle arrangement.
�[0015] In accordance with an alternative embodiment
of the invention the spacing between the outlet passages
is so selected that the fluid delivered by the nozzle open-
ing forms a closed application surface which is desired
in relation to some situations of use. An essential aspect
in that respect is that, when applying adhesive, in partic-
ular hot melt adhesive, a particularly uniform thickness
of the layer applied is achieved. The uniformity of that
thickness of the layer has a particular effect on the quality
of the adhesive join. Particularly when glueing labels to
transparent containers such as for example bottles, sur-
face portions with an increased or reduced application
of adhesive are detrimentally conspicuous. The delivery,

3 4 



EP 1 902 787 A2

4

5

10

15

20

25

30

35

40

45

50

55

proposed herein, of the adhesive through the outlet pas-
sages whose spacings are so selected that a closed ap-
plication surface is produced satisfies the requirement
for a uniform thickness of the layer involved in the appli-
cation surface, which is desired for example when glue-
ing labels to transparent containers such as for example
bottles.
�[0016] In accordance with an alternative embodiment
it is proposed that the spacing between the outlet pas-
sages is so selected that the fluid delivered by the nozzle
opening forms an application surface which comprises a
plurality of mutually spaced strips. In some situations of
use there is no need for the entire contact surface to be
provided with adhesive. Here, it is sufficient for the ad-
hesive to be applied to the contact surface, in a plurality
of mutually spaced strips. In that fashion it is possible to
achieve a saving in adhesive, without having to accept
a serious limitation in the quality of the adhesive join.
�[0017] A development of the invention provides that a
rotatably supported screwthreaded spindle is in engage-
ment with a screwthreaded body which is rigidly connect-
ed to the plunger. That arrangement makes it possible
for the position of the plunger in the distributor passage
to be precisely adjusted without the plunger being tilted
in that case, whereby its sealing action could be lost.
Besides the possibility of adjusting the plunger position,
the screwthreaded spindle also provides that the adjust-
ed position of the plunger is maintained even under the
pressure which is built up due to the flow of fluid in the
distributor passage. Alternatively linear adjustment of the
position of the plunger can also be embodied by a chain
drive, whereby the structural space required can be
markedly reduced. A configuration of that kind is de-
scribed in detail in EP 1 501 640.
�[0018] A development of the invention provides that
the screwthreaded spindle is coupled by way of a worm
transmission to a rotary knob for manual adjustment of
the position of the plunger in the distributor passage. The
use of a rotary knob for actuating the screwthreaded spin-
dle makes manual adjustment of the position of the plung-
er easier and more convenient. Depending on the re-
spective installation situation involved it may be advan-
tageous to alter the directional configuration of the rotary
axis, for example if the apparatus is not readily accessible
from a side. Such a change in the directional configura-
tion of the rotary axis can be implemented by means of
a worm transmission of suitable design. Furthermore, the
use of a transmission optionally makes it possible to
achieve a step- �up transmission ratio, whereby on the one
hand the position of the plunger can be still more accu-
rately set while on the other hand the application of force
required for that purpose is markedly reduced.
�[0019] A preferred embodiment of the invention is dis-
tinguished in that a latching engagement element is ar-
ranged between the screwthreaded spindle and the
transmission and co- �operates with the rotary knob, the
transmission and the screwthreaded spindle in such a
way that the plunger is displaceable discontinuously by

the spacing of two outlet passages relative to each other
in the distributor passage. The latching engagement el-
ement comprises a spring pressure- �loaded ball which,
after a rotary movement of 360o, noticeably latchingly
engages into a recess. A rotary movement of the latching
engagement element through 360o provides that the
plunger is displaced precisely by the spacing of two outlet
passages. Discontinuous displaceability of the plunger
in that way by the spacing between two outlet passages
relative to each other is therefore helpful in ensuring that
an outlet passage either has no fluid at all flowing there-
through or has fluid flowing completely therethrough. The
screwthreaded spindle, the latching engagement ele-
ment and the plunger are so matched to each other that
the end of the plunger, which is in contact with the fluid,
is respectively positioned directly at the boundary surface
- which is the upper boundary surface as considered in
the direction of flow of the fluid - of the respective last
outlet passage through which fluid is flowing. Alternative-
ly the rotary knob and the worm transmission can also
be omitted and the screwthreaded spindle can be rotated
directly by actuation of the latching engagement element.
�[0020] In accordance with a further configuration of the
present invention the plunger is movable with a drive de-
vice in the distributor passage and the length of the dis-
tributor passage, which can be acted upon with fluid, is
variable, wherein advantageously the plunger can be
fixed in various positions by means of a fixing device.
The fixing device performs the fixing function for the
plunger. By virtue of that arrangement the drive device
can be separated from the plunger without the plunger
being capable of displacement. By virtue thereof, in the
operating condition in which the fixing device fixes the
plunger, it is possible to reduce the structural space oc-
cupied by the apparatus, which is advantageous in cer-
tain installation or operating situations.
�[0021] In accordance with an advantageous configu-
ration of the invention the fixing device is in the form of
a clamping device. The clamping device makes it possi-
ble for the movement of the plunger along the longitudinal
axis of the distributor passage to be selectively enabled
or prevented, while involving a relatively low level of struc-
tural complication and expenditure and in a reliable fash-
ion.
�[0022] It is further preferred if the clamping device has
a housing and a clamping element which is movable
therein by means of a clamping screw and which em-
braces the plunger. That provides a clamping device
which is of a compact and simple structure and which is
inexpensive to produce.
�[0023] Furthermore the invention is advantageously
distinguished in that the clamping device is releasably
connectable to the nozzle arrangement and/or the main
body. The nozzle arrangement which is used as standard
and/or the main body only have to be modified in such a
way that the clamping device can be secured thereto.
Such a modification can involve the provision of screw-
threads for screws, which would signify only minor inter-
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vention operations. Special manufacturing designs for
the main body and/or nozzle arrangements are not nec-
essary for that purpose. In addition there is the advantage
that the clamping device can be quickly fitted and in the
event of failure rapidly replaced. The nozzle arrangement
does not have to be separated from the main body for
that purpose.
�[0024] A further development of the invention provides
that the drive device includes a holding device, a screw-
threaded spindle mounted therein, a screwthreaded
body, a guide rod and/or a latching engagement element.
A drive device of such a design configuration manages
without involving complicated, expensive parts which are
susceptible to trouble. The individual components are
mass-�produced items which are quickly available and
inexpensive. The drive device according to the invention
can be easily rapidly fitted and dismantled again. There
is no need for special tools or especially trained operating
personnel.
�[0025] Preferably the individual parts of the drive de-
vice form an interconnected unit and are connectable as
a whole releasably to the main body and/or the nozzle
arrangement and the plunger. That design configuration
for the drive device further facilitates assembly and dis-
mantling. The drive device can be completely assembled
before it is mounted to the main body and/or to the nozzle
arrangement. The same also applies to the situation
where the drive unit is to be removed. That is advanta-
geous insofar as the down times of the application ap-
paratus can be kept short, which in turn involves eco-
nomic advantages.
�[0026] It is further preferred if the drive device can be
fixed with only one fixing element, in particular a screw
to the main body and/or to the nozzle arrangement. That
means that the drive device can be even more quickly
mounted to the main body and/or to the nozzle arrange-
ment and released again. The amount of time required
for that purpose is further reduced.
�[0027] In accordance with an advantageous configu-
ration of the invention the latching engagement element
co-�operates with the screwthreaded spindle in such a
way that the plunger is displaceable discontinuously in
each case by the spacing of two adjacent mutually
spaced outlet passages. The latching engagement ele-
ment assists the operator who rotates the screwthreaded
spindle in displacing the plunger into the correct position
in the distributor passage in order to prevent an outlet
passage being only partially closed by the plunger, which
would have a detrimental effect on the pattern with which
the adhesive is applied to the substrate.
�[0028] In a preferred configuration of the invention the
plunger has markings, the spacing of which corresponds
to the spacing of two adjacent outlet passages. The mark-
ings serve as a check both that the plunger is in the cor-
rect position in the distributor passage and also that the
latching engagement element and the screwthreaded
spindle co- �operate correctly. In addition the markings
provide assistance in being able to better determine the

position of the plunger in the distributor passage. Thus
the markings can be consecutively numbered, thereby
providing information about the number of outlet passag-
es which are acted upon with fluid and accordingly the
width of the adhesive application pattern on the sub-
strate.
�[0029] According to a further aspect of the invention
an apparatus for applying fluids such as adhesive, in par-
ticular hot melt adhesive, to a substrate is proposed which
is movable relative to the apparatus, comprising a main
body and an application valve for selectively interrupting
or enabling the flow of fluid, wherein the main body can
be connected to a fluid source and has a slot- �shaped
nozzle opening communicating with a distributor pas-
sage and a plunger which is arranged movably in the
distributor passage and by means of which the length of
the distributor passage, which can be acted upon with
fluid, is variable, in which preferably the plunger can be
fixed in various positions by means of a fixing device.
The fixing device performs the fixing function for the
plunger. By virtue of that arrangement the drive device
can be separated from the plunger without the plunger
being capable of displacement. By virtue thereof, in the
operating condition in which the fixing device fixes the
plunger, it is possible to reduce the structural space oc-
cupied by the apparatus, which is advantageous in cer-
tain installation or operating situations.
�[0030] According to a further aspect of the invention
the apparatus is distinguished by preamble of claim 23
wherein advantageously the individual parts of the drive
device form an interconnected unit and are connectable
as a whole releasably to the main body and/or the nozzle
arrangement and the plunger. That design configuration
for the drive device further facilitates assembly and dis-
mantling. The drive device can be completely assembled
before it is mounted to the main body and/or to the nozzle
arrangement. The same also applies to the situation
where the drive unit is to be removed. That is advanta-
geous insofar as the down times of the application ap-
paratus can be kept short, which in turn involves eco-
nomic advantages.
�[0031] The invention is described hereinafter by
means of an embodiment by way of example of the ap-
paratus according to the invention for applying fluids such
as adhesive, in particular hot melt adhesive, to a sub-
strate which is movable relative to the apparatus, with
reference to the accompanying drawings in which: �

Figure 1 is a perspective view showing an apparatus
according to the invention for applying fluids to a sub-
strate which is movable relative to the apparatus,

Figure 2 shows a front view of an apparatus from
Figure 1,

Figure 3 shows a partial sectional view of a lower
portion of Figure 2,
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Figure 4 shows a partial sectional view on an en-
larged scale of the portion identified in Figure 2 of
the upper part of the nozzle arrangement,

Figure 5 shows a side view of the apparatus of Figure
1 for applying fluids to a substrate which is movable
relative to the apparatus,

Figure 6 shows a plan view of the apparatus of Figure
1 for applying fluids to a substrate which is movable
relative to the apparatus,

Figure 7 shows a side view of the apparatus with a
removable drive device according to the invention,
wherein the plunger is disposed in a second end po-
sition, a) with the drive device fitted and b) with the
drive device removed, and

Figure 8 shows a partial section of the apparatus
according to the invention and a view on an enlarged
scale of the clamping device according to the inven-
tion, with the plunger in the first end position.

�[0032] The apparatus 10 shown in Figure 1 serves for
applying fluids such as adhesive, in particular hot melt
adhesive, to a substrate which is movable relative to the
apparatus 10 in the direction of the indicated arrow 72.
The apparatus includes an electropneumatically actua-
ble application valve 22 connected to a main body 12. A
nozzle arrangement 70 is releasably secured at one side
of the main body 12 by means of screw connections 44
and centered with pins 48 (Figure 2). The nozzle arrange-
ment includes two block portions 50 and 52. The appa-
ratus 10 can be connected by way of a hose 20 to a fluid
source (not shown). The apparatus 10 is supplied with
electrical power by way of a connecting element 36. The
apparatus 10 can be fixed in position by means of fixing
elements 38.
�[0033] The electrically actuable application valve 22
has an electrical connection 82 and a compressed air
connection 80, by means of which it is possible to connect
a compressed air source (not shown). That affords a pos-
sible way of selectively interrupting or enabling the flow
of fluid through the main body 12 and providing for an
intermittent application of adhesive.
�[0034] It will be seen from Figure 2 that the nozzle ar-
rangement 70 has a substantially slot-�shaped nozzle
opening 54 through which the fluid is delivered and ap-
plied to the substrate. The nozzle arrangement includes
a cylindrical distributor passage 14 (see Figures 3 and
4) in which a plunger 16 is movably arranged. The plunger
16 is displaceable in the distributor passage 14 by means
of the adjusting device 58. In the illustrated embodiment,
at the end which is in the distributor passage 14, the
plunger 16 has a plunger head 34 which seals off the
distributor passage 14. Alternatively the plunger head 34
can extend over the entire length of the plunger 16.
�[0035] The adjusting device 58 includes a holding de-

vice 42 which is releasably secured on a surface 56 of
the main body 12. A mounting plate 68 is also connected
to the holding device 42. A screwthreaded spindle 32 is
rotatably supported by means of a plain bearing (not
shown) in the mounting plate 68 and in the surface 56 of
the main body 12. The screwthreaded spindle 32 is ro-
tatable by means of a rotary knob 24. In the illustrated
embodiment the rotary knob 24 is connected to the
screwthreaded spindle 32 by way of a worm transmission
26 so that the axis of the rotary movement can be altered.
That arrangement affords the possibility of orienting the
rotary knob 24 in such a way that it is more readily ac-
cessible. That is advantageous in particular when there
is not much structural space available for the apparatus
10. The holding device 42 is further equipped with a scale,
by means of which it is possible to ascertain the exact
position of the plunger 16 in the distributor passage 14.
�[0036] Figure 3 shows the flow of fluid from the fluid
source (not shown) into the distributor passage 14. A
conveyor means (not shown) such as for example a pump
provides that the fluid is conveyed through the hose 20
connected to a hose connection 74 in which a filter is
arranged into a bore 64 in the main body 12. The bore
64 communicates with a bore portion 62 which is sealed
off in a manner not shown here above and below the
mouth opening of the bore 64 by means of O-�rings which
are integrated into a cylindrical hollow body of the appli-
cation valve 22. The fluid passes into a passage (not
shown) which is oriented in alignment with the bore 65,
in the hollow body of the application valve 22, in which a
valve needle 84 is disposed. The passage enlarges fur-
ther downstream. In that enlargement portion the valve
needle 84 is also enlarged and forms a valve body which
is of such a dimension that the flow of fluid is interrupted
by the valve body bearing against complementary sur-
faces of the enlargement of the passage. As the flow of
fluid is interrupted by a displacement of the valve body,
in an upstream direction, the dripping effect described
hereinbefore can be reduced. A detailed description of
the mode of operation of such an application valve can
be found in EP 0 850 697.
�[0037] After the fluid has passed the valve seat it flows
further along the bore 65 which communicates with a
bore 66 disposed in the block portion 50. The bore 66
communicates with the distributor passage 14 which is
delimited and sealed off laterally by the block portions 50
and 52 and at its first end face by the sealing plate 46
and a sealing element 76 which is optionally screwed
therein, and at its second end face by the plunger 16.
�[0038] Figure 4 shows in greater detail a portion of the
distributor passage 14 illustrated in Figure 2. The plunger
16 has an end 34 which is in contact with the fluid and
which forms a narrow annular gap between its outer pe-
ripheral surface and the inner surface of the distributor
passage 14 so that the portion of the distributor passage
14, which is occupied by the plunger 16, is sealed off and
no fluid can penetrate into that portion. The block portion
50 further has outlet passages 18 which communicate
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with the portion, which is acted upon with fluid, of the
distributor passage 14 and the nozzle opening 54. The
fluid conveyed into the distributor passage 14 flows on
through the opened outlet passages 18a and 18b to the
nozzle opening 54, through which the fluid is delivered
and applied to the substrate. The outlet passages iden-
tified by reference 18c in Figure 4 are closed by the plung-
er and do not have fluid flowing therethrough. The rela-
tionship between outlet passages through which fluid
flows and outlet passages which are closed can be se-
lected and the width of the resulting application surface
can be varied, by the position of the plunger. It is advan-
tageous from the fluidics point of view that the outlet pas-
sages are either completely opened or entirely closed. A
partially opened outlet passage would give rise to irreg-
ularities in the feed of fluid so that a uniform application
would not be achieved. The plunger 16 is so positioned
that a substantially displacement- �free and edge-�free
transition is formed in the distributor passage 14, be-
tween the plunger end 34 and the last outlet passage
18b through which fluid flows. As shown in Figure 4, that
is achieved when the plunger end 34 is positioned in flush
relationship with an upper boundary surface 78 of the
respective last outlet passage 18 through which fluid
flows. The corresponding positioning of the plunger 16
is achieved by the provision of a latching engagement
element 28 (Figure 2) between the worm transmission
26 and the screwthreaded spindle 32, the latching en-
gagement element 28 providing that the plunger 16 is
displaced discontinuously by the spacing of two adjacent
outlet passages 18.
�[0039] Figure 5 shows a partial side view section of
the apparatus 10 according to the invention. The Figure
shows how the plunger 16 co-�operates with the distrib-
utor passage 14, the sealing plate 46 together with an
optional sealing element 76 and the outlet passages 18.
It can further be seen from Figure 5 that the rotary move-
ment of the rotary knob 24 is transmitted to the screw-
threaded spindle 42 by way of the worm transmission 26
and the rotary movement is converted into a longitudinal
movement by means of the screwthreaded body 30 and
transmitted to the plunger 16 rigidly connected to the
screwthreaded body 30. It is further possible to see where
the fixing elements 38 are mounted to the main body 12.
The lateral parts of the application valve 22, in particular
the lateral connection 82 for the supply of compressed
air, can be seen in the background.
�[0040] Figure 6 shows a plan view of the apparatus 10
according to the invention. Shown therein are the two
block portions 50 and 52 which are joined to the main
body 12 and form the nozzle opening 54. The position of
the screwthreaded spindle 32 and the plunger 16 relative
to each other as well as the position of the rotary knob
24 can also be clearly seen. Furthermore Figure 6 shows
the fixing element 38, the two connections 80 and 82 for
the supply of compressed air for the application valve 22
as well as the cable connection 36 for supplying the ap-
paratus with electrical power.

�[0041] Figures 7a and 7b show a further configuration
of the present invention in which a drive device 86 is
designed to be removable. The drive device 86 has a
holding device 42, a mounting plate 68 screwed thereto,
a screwthreaded spindle 98, a screwthreaded body 100,
a guide rod 102 and/or a latching engagement element
104. The holding device 42 of the drive device 86 is con-
nected to the main body 12 by way of a connecting ele-
ment 106 (see Figure 8) on the surface 56. Alternatively
the holding device 42 can also be connected to the nozzle
arrangement 70 and/or the main body 12.
�[0042] In the illustrated embodiment the mounting
plate 68 is in the form of a separate component releasably
connected to the holding device 42 but it can also be in
the form of an integral component part of the holding
device 42. The screwthreaded spindle 98 is rotatably
supported by means of plain or rolling bearings (not
shown) between the mounting plate 68 and the surface
56. The screwthreaded spindle 98 is connected to the
screwthreaded body 100 which is mounted displaceably
on the guide rod 102 and can be moved along the longi-
tudinal axis of the guide rod 102 between the mounting
plate 68 and the surface 56 of the main body 12 by rota-
tion of the screwthreaded spindle 98. The screwthreaded
body 100 is releasably connected to the plunger 16. In
order to provide an easily releasable connection, the
screwthreaded body 100 has an opening 114 into which
it is possible to fit a portion 112 of the plunger 16, which
is of a reduced diameter. The movements of the screw-
threaded body 100 in the direction of the longitudinal axis
of the distributor passage 14 are transmitted from the
screwthreaded body 100 to the plunger 16 by positively
locking engagement in the regions within which the di-
ameter of the plunger 16 enlarges again at the two ends
of the portion 112. The screwthreaded spindle 98 is ac-
tuated by rotation of the latching engagement element
104. Optionally, the screwthreaded spindle 98 can be
actuated by a suitable tool, for example a spanner, which
is fitted on to an engagement portion 108 of the screw-
threaded spindle 98. That option presents itself in the
situation where the latching engagement element is not
accessible or is only accessible with difficulty. Alterna-
tively the worm transmission 26 and the rotary knob 24
(see Figure 1) can be fitted on to the engagement portion
108 in order in that way to afford better accessibility and,
with a suitable step-�up transmission ratio, easier rotata-
bility of the screwthreaded spindle 98.
�[0043] When the plunger 16 is in the desired position,
that is to say the desired length of the distributor passage
14 which can be acted upon with fluid is reached, the
plunger 16 is fixed in position by means of a clamping
device 110. That ensures that the plunger 16 does not
move even when fluid such as hot melt adhesive is con-
veyed under high pressure through the distributor pas-
sage 28.
�[0044] The individual parts of the drive device 86 form
an interconnected unit which can be releasably connect-
ed as a whole to the main body 12 and/or the nozzle
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arrangement 70 and the plunger 16. The drive device 86
can be fixed with only one connecting element 106 and
a screw 107 to the main body 12 and/or to the nozzle
arrangement 70. In the illustrated embodiment the con-
necting element 106 is in the form of a substantially cuboi-
dal body. The aim of that connecting element 106 is to
place the connection between the drive device 86 and
the main body 12 in such a way that it is easily accessible.
In that respect it is advantageous for the connection not
to be placed directly on the surface 56 but spaced some-
what therefrom so that the head of the screw 107 is not
beside the clamping device 110. In that way the screw
107 can be more easily reached and tightened either by
hand or with a spanner.
�[0045] When the screwthreaded spindle is rotated by
rotation of the latching engagement element 104 a biased
ball of the latching engagement element 104 perceptibly
latches into a part-�spherical recess after a rotary move-
ment through 360o. The pitch of the screwthread of the
screwthreaded spindle 98 is so selected that a rotary
movement of the screwthreaded spindle 98 through 360o
causes an axial displacement of the screwthreaded body
100 and thus also the plunger 16 through precisely the
spacing between two adjacent outlet passages. The
plunger 16 includes markings 122, for example in the
form of grooves, the spacing of which precisely corre-
sponds to the spacing of two adjacent outlet passages.
The markings 122 are so arranged that they are aligned
with the top side of the clamping device 110 when the
plunger 16 has been displaced by the correct distance.
Thus, in addition to the latching engagement element
104, this affords a guarantee that the plunger 16 is in the
correct position and for example the outlet passage 18b
adjacent to the end face of the plunger head 34 is not
partially closed. The consequence of that would be that
an irregular adhesive application pattern would be pro-
duced at the edge region, which is undesirable.
�[0046] Figures 7a and 7b show the apparatus 10 ac-
cording to the invention in such a way that the plunger
16 is in its second end position. The drive device 86 is
fitted in Figure 7a whereas it is removed in Figure 7b.
The region of the nozzle opening 54 is almost freely ac-
cessible, when the drive device 86 is removed.
�[0047] Figure 8 shows the clamping device 110 in
greater detail. The clamping device 110 has a housing
90 which is releasably connected to the nozzle arrange-
ment 70 and/or the main body 12. The housing 90 has a
U-�shaped opening 116 which embraces the plunger 16.
A substantially cylindrical clamping element 94 is ar-
ranged movably in a bore 118 which extends from the
opening 116 into the interior of the housing 90. That
clamping element 94 has a perpendicular bore 120 with
which it completely embraces the plunger 16. In addition,
a female screwthread is arranged in the clamping ele-
ment 94, with a clamping screw 92 engaging into the
female screwthread. The clamping screw 92 can be
turned by way of a hexagonal recess and bears with its
head against a bottom face of a countersink recess in

the housing 90. Depending on the respective direction in
which the clamping screw 92 is turned, the clamping el-
ement 94 is moved towards or away from the screw head
and thus braces or releases the plunger 16.
�[0048] After the plunger 16 has been moved into its
desired position the clamping screw 92 is tightened and
fixes the plunger 16 in position. The drive device 86 is
separated from the main body 12 by releasing only the
fixing screw 107. In order to facilitate access to the screw
107 the connecting element 106 is mounted to the holding
device 42 of the drive device 86. The screwthreaded body
100 can also be rapidly released from the plunger 16 by
the released drive device 86 being moved away from the
free end of the opening in the screwthreaded body 46.
The diameter of the bore 84 is selected to be smaller
than that of the plunger head 34. That prevents the plung-
er 16 from being able to drop out of the distributor pas-
sage 14 if the clamping element 94 cannot fix the plunger
16, either due to failure of the clamping element 94 or
due to operating error, for example if the clamping screw
92 was not tightened or was not adequately tightened.
After removal of the drive device 86 the nozzle opening
54 is freely accessible, in particular the lateral projection
configuration which in the fitted condition of the drive de-
vice 86 causes difficulty in gaining access to the nozzle
opening 54 and thus made substrate guidance difficult
is eliminated.
�[0049] The configuration of the removable drive device
86 is illustrated in conjunction with a nozzle opening
which communicates with the distributor passage by
means of a plurality of mutually spaced outlet passages.
Alternatively the removable drive device can also be used
for nozzle openings which communicate with the distrib-
utor passage by way of a continuous slot. The length,
which can be acted upon with fluid, of the distributor pas-
sage and the nozzle opening are in that case variable
steplessly by the position of the plunger. So that the
length, which can be acted upon with fluid, of the distrib-
utor passage and the nozzle opening are of equal size
and thus the fluid is not uncontrolledly distributed in the
slot, fixed at the end of the plunger, which is in the dis-
tributor passage, is a projection, one end of which is
aligned with the end of the plunger and extends to the
nozzle opening. That projection seals off the slot and
delimits the length of the nozzle opening, which can be
acted upon with fluid. Such an arrangement can be seen
in DE 299 08 150 U1. A combination of such a nozzle
opening with a removable nozzle opening is obvious to
the man skilled in the art and is not a departure from the
basic concept on which the present invention is based.

Claims

1. Apparatus for applying fluids such as adhesive, in
particular hot melt adhesive, to a substrate which is
movable relative to the apparatus, comprising a main
body (12) and an application valve (22) for selectively
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interrupting or enabling the flow of fluid, wherein the
main body (12) can be connected to a fluid source
and has a slot-�shaped nozzle opening (54) commu-
nicating with a distributor passage (14) and a plunger
(16) which is arranged movably in the distributor pas-
sage (14) and by means of which the length of the
distributor passage (14), which can be acted upon
with fluid, is variable,�
characterised in that the nozzle opening (54) com-
municates with the distributor passage (14) by
means of a plurality of mutually spaced outlet pas-
sages (18).

2. Apparatus according to claim 1 characterised in
that the flow of fluid through the outlet passages (18)
can be selectively enabled or interrupted by means
of the plunger (16).

3. Apparatus according to one of the preceding claims
characterised in that the width of the application
surface is variable stepwise by the number of outlet
passages (18) through which fluid flows.

4. Apparatus according to one of the preceding claims
characterised in that the distributor passage (14),
the outlet passages (18) and the nozzle opening (54)
are provided in a nozzle arrangement (70) which is
separable from the main body (12).

5. Apparatus according to claim 4 characterised in
that the nozzle arrangement (70) comprises a first
block portion (50) and a second block portion (52)
which are releasably connectable to each other and
to the main body (12).

6. Apparatus according to claim 5 characterised in
that the outlet passages (18) are formed by depres-
sions on the corresponding surface of only one of
the block portions (50, 52).

7. Apparatus according to one of the preceding claims
characterised in that the outlet passages (18) are
of a cross-�section which enlarges towards the nozzle
opening (54).

8. Apparatus according to one of claims 1 to 6 charac-
terised in that the outlet passages (18) are of a
substantially rectangular cross-�section.

9. Apparatus according to one of the preceding claims
characterised in that the spacing between the out-
let passages (18) is so selected that the fluid deliv-
ered by the nozzle opening (54) forms a closed ap-
plication surface.

10. Apparatus according to one of claims 1 to 8 charac-
terised in that the spacing between the outlet pas-
sages (18) is so selected that the fluid delivered by

the nozzle opening (54) forms an application surface
which comprises a plurality of mutually spaced strips.

11. Apparatus according to one of the preceding claims
characterised in that a rotatably supported screw-
threaded spindle (32) is in engagement with a screw-
threaded body (30) which is rigidly connected to the
plunger (16).

12. Apparatus according to claim 11 characterised in
that the screwthreaded spindle (32) is coupled by
way of a transmission (26) to a rotary knob (24) for
manual adjustment of the position of the plunger (16)
in the feed passage (14).

13. Apparatus according to claim 12 characterised in
that a latching engagement element (28) is arranged
between the screwthreaded spindle (32) and the
transmission (26) and co-�operates with the rotary
knob (24), the transmission (26) and the screw-
threaded spindle (32) in such a way that the plunger
(16) is displaceable discontinuously by the spacing
of two outlet passages (18) relative to each other in
the distributor passage (14).

14. Apparatus according to one of claims 1 to 10, where-
in the plunger (16) is movable with a drive device
(86) in the distributor passage (14) and the length of
the distributor passage (14), which can be acted up-
on with fluid, is variable,�
characterised in that the plunger (16) can be fixed
in various positions by means of a fixing device (88).

15. Apparatus according to claim 14 characterised in
that the fixing device (88) is in the form of a clamping
device (88).

16. Apparatus according to claim 15 characterised in
that the clamping device (88) has a housing (90)
and a clamping element (94) which is movable there-
in by means of a clamping screw (92) and which
embraces the plunger (16).

17. Apparatus according to claim 15 or claim 16 char-
acterised in that the clamping device (88) is releas-
ably connectable to the nozzle arrangement (70)
and/or the main body (12).

18. Apparatus according to one of claims 14 to 17 char-
acterised in that the drive device (88) includes a
holding device (96), a screwthreaded spindle (98)
mounted therein, a screwthreaded body (100), a
guide rod (102) and/or a latching engagement ele-
ment (104).

19. Apparatus according to one of claims 14 to 18 char-
acterised in that the individual parts of the drive
device (86) form an interconnected unit and are con-
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nectable as a whole releasably to the main body (12)
and/or the nozzle arrangement (70) and the plunger
(16).

20. Apparatus according to one of claims 14 to 19 char-
acterised in that the drive device (86) can be fixed
with only one fixing element (107), in particular a
screw to the main body (12) and/or to the nozzle
arrangement (26).

21. Apparatus according to one of claims 18 to 20 char-
acterised in that the latching engagement element
(104) co- �operates with the screwthreaded spindle
(98) in such a way that the plunger (16) is displace-
able discontinuously in each case by the spacing of
two adjacent outlet passages (18).

22. Apparatus according to one of the preceding claims
characterised in that the plunger (16) has mark-
ings, the spacing of which corresponds to the spac-
ing of two adjacent outlet passages (18).

23. Apparatus for applying fluids such as adhesive, in
particular hot melt adhesive, to a substrate which is
movable relative to the apparatus, comprising a main
body (12) and an application valve (22) for selectively
interrupting or enabling the flow of fluid, wherein the
main body (12) can be connected to a fluid source
and has a slot-�shaped nozzle opening (54) commu-
nicating with a distributor passage (14) and a plunger
(16) which is arranged movably in the distributor pas-
sage (14) and by means of which the length of the
distributor passage (14), which can be acted upon
with fluid, is variable,�
characterised in that the plunger (16) can be fixed
in various positions by means of a fixing device (88).

24. Apparatus according to claim 23 or the preamble of
claim 23,
characterised in that the individual parts of the
drive device (86) form an interconnected unit and
are connectable as a whole releasably to the main
body (12) and/or the nozzle arrangement (70) and
the plunger (16).
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