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The Invention relates to a method and a device for creating marking lines (7) which comprise a plurality of elements (70) and are
made of a highly viscous material on a surface (6) that Is to be marked, especially a road surface. According to the invention,
pressurized marking material iIs discharged through an outlet that can be opened and closed while being moved relative to the
surface (6). The cross section of the opening Is periodically modified during movement relative to the surface (6) by means of a first,
fixed discharge element and a second discharge element which rests against the first discharge element so as to cooperate
therewith and iIs moved relative thereto in an oscillating or rotating fashion on a contact plane.
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(57) Abstract: The invention relates
to a method and a device for creating
marking lines (7) which comprise
a plurality of elements (70) and are
made of a highly viscous material
on a surface (6) that is to be marked,
especially a road surface. According
to the invention, pressurized marking
material is discharged through an outlet
that can be opened and closed while
being moved relative to the surface
(6). The cross section of the opening is
periodically modified during movement
relative to the surface (6) by means of
a first, fixed discharge element and a
second discharge element which rests
against the first discharge element so
as to cooperate therewith and is moved
relative thereto in an oscillating or
rotating fashion on a contact plane.
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aus einer Vielzahl von Elementen (70)
bestehenden Markierungslinien (7) aus
hochviskosem Markierungsmaterial
aul einer zu markierenden Oberfldche

(6) insbesondere Strassenoberfliche,
” | wobei unter Druck  befindliches
. / Markierungsmaterial  durch  einen

Auslass, der gedffnet und geschlossen
werden kann, unter Fortbewegung
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International File Number: PCT/EP2004/014604

New Specification of 20 October 2005:

Method and Device For Creating Marking Lines

This invention relates to a device for creating marking lines
comprising a plurality of elements and consisting of a highly
viscous marking material on a surface that 1is to be marked,
especially a road surface, with a rotary cylinder rotating
with the movement of a vehicle carrying the device, said
cylinder being provided with a plurality of clearances - which
according to a desired arrangement of the marking line
elements, depending on the rotary position, establish a
connection between a pressurized material supply line and a
discharge slot extending trénsversely- to a direction of
movement of the vehicle -~ with the discharge slot being
limited by one discharge slot edge each, in the front and the

rear, seen in the direction of movement of the wvehicle.

For the creation of such markings, a device of document WO-A-
03/006744 has become known.

With this device, the marking material moves - +via a
cylindrical slide, <centrically arranged 1in a cylindrical
housing and rotating with only minor radial c¢learance, said
slide connecting an opening of the cylindrical housing with
the material supply 1line wvia Jgrooves, channels, openings or

hollow spaces, depending on the rotary position of the slide -
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to a discharge slot directed towards the road surface and from
there it drops, in the desired portiong and in the desired
distribution, onto the rcad eurface. The gize of the
individual portions and theilir extension in the directicon of
movement depends on the pressure of the marking material in
the material supply lineé, on the crozs section of the channels
in the rotary slide and on the corresponding period of time of
the connection of inlet opening and discharge slot, with the

period of time in turn depending on the rotary speed of the

rotary alide.

Disadvantageous with the known device is the tight sealing gap
- axtending over the entire cylindrical surface of the rotary
slide - between the outer cylindrical surface of the rotary

slide and the inner surface of the housing. This tight sealing
gap causes problems due to the abrasive sclid substances

usually contained in a large percentage in the marking
maferial, and due to the round glass spheres used for the
reflection of light. There ig the rigk of the zrotary slide
blocking due to seolid substances clogged in the esealing gap
and the risk of wear enlarging the sealing gap. Starting at a
certain width of the sealing gap enlarged‘ by wear, the
materigl discharge consgisting of individual porticons will be
increagingly superposged by an additional continuous planar

material flow through the enlarged sealing gap, as8 is shown in
|
Figure ¢ of the aforementioned document WO-A-03/006744. There

is no possibility to compensate for the wear by reducing the

gealing gap.

Another disadvantage of the known device is the considerable
digstance of the material discharge openings of the rotary
glide from the discharge opening, closable with closing
slides, of the housing discharge slot, Thia distance depends
on the wall thickness of the housing c¢ylinder., With closed
slot, the closing siides and the walls of the discharge slot



CA 02550732 2006-06-21

in the rotary slide housing are forming a channel extending
trangversely to the direction of movemant. With several
cloging mlides arranged side by side of which, according to
the desired line width to be created, one or several closing
alides are in.a closed position and others 1in an opened
position, in the channel areas formed by the closed slides, a
material flow is created - by the marking material flowing
from the rotary =slide openings intc these channel areas -
towards the opened areas of the discharge slot whereby the
marginal areas of the marking line created with the . opened

glot area will be negatively influenced,

It 1= the objective of the invention to remedy the

aforementioned disadvantages and especially to ensure the

procegsability o¢of marking materials £filled with coarse

abragive solid substances and/or glass spheres, to be able to -
compensate the wear on the compenents influencing the marking

line quality and being exposed to the flow of the marking
material, and to remedy an interfering material flow from the
closed digcharge slot areas to the opened slot areas. Another

objective of the invention is to make the device also
applicable rfor cloged, smooth marking lines, not regelved in

individual elements. Finally, the automatic reproducibility of

the look of the marking regolved ints individual elements is

tc be ensured with the wvariation of the speed of movement over

a great speed range.

The problems are golved by a device with the characteristics

of Claim 1.

In contrast to the rotary slide with the known device which
rotates on all sides on the circumference of the cylinder with
only minof distance to the cylindrical housing wall, a rotary
cylinder should be used in the present invention, preferably

designed as a hollow <¢ylinder 'provided' with openings, said
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chlinder coming into contact with stationary componentsg only
in narrow areas along the discharge slot edges or forming with

such componente a sealing gap without contact.

The components resting against the rotating rotary cyvlinder or
forming a sealing gap with it should preferably consist of
metal strips of minor thickness or tapering in cutting edge

shape toward the edge on the rotary cylinder side.

Either both discharge sglot edges are to be allocated to
closing slides, or one of the two edges to a closing glide and
the other edge to a component firmly connected with the
housing. Due to the £fact that the closing slide edges or,
regspectively, edge coincides with the edge forming the
disgcharge slot' onn the rotary cvlinder, noé channel will be
created -, upon closed discharge slot - between the rotary
cylinder and the closing slide, which would run parallel to
the rotary cylinder, through which marking material would be
pressed to the opened cloging slides in case of several

closing slides arranged side by s=ide and which would
negatively influence the marking line created with opened

glides,

The gsealing gap on the two edges of the discharge slot should
be adjustable, on the one hand to be able to adjust to the

marking material and the sclid sgubstances contained therein

and to minimize wear &nd, on the other hand, to be able to
compensate for wear. Either the adjustment of the sealing gap

ghould be done by sliding the rotary cylinder relative to the
plane extending through the two sealing edges, or the

components comprising the sgealing edges ghould be sglidable

relative to the housing and to the rotary cylinder,

According to another feature of the invention, the rotary

cylinder can be diaplaced into a position spaced a0 far to the
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discharge slot edges that - within the housing chamber - 2
free material flow, pageing the rotary body, to the discharge
sleot i1s ensured, and the device 1s thus suitable in the most

simple manner for the creation of atandard full-surface,

smooth marking lines.

The rotary cylincder can be made to rotate e.g. by a suitably
motorized rotary drive, preferably with variable speed. To
prevent undesirable changes in the loock of the markings, in
case of changes of the sgpeed of movement relative to the
gurface to be ma:i:‘ked, it is preferably provided, however, that
the device comprises a drive ensuring the driving of the
rotary cylinder with a speed proportional to the speed of
movement of the device relative to the surface. The
proportionality of the rotary cylinder drive to the speed of
movement ©r the device can here also be simply reached e.g. by
means of the; rotary drive being taken over by a travel drive
of the device by means of sgeveral wheelg carryving the device

and rolling on the surface to be marked or coupled with at

least one of the wheels,

In the following, the invention is explained on the basis of a

drawing. The figures of the drawing =show:

Figure 1 a first example ©f & marking line éomprising &
plurality of elementsg;

Figure 2 a second example of a marking line comprising a
plurality of elements; |

Figure 3 the device in a vertical section, with the cutting
plane 1in the direction of movement, in an

operating condition for the creation of a marking
line*comprising a plurality of elements;

Figure 4 the device in the same presentaf:ion ag in Figure
3, 1n an operating condition for the creation of a

continuous marking line;
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Figure 5 the device in wvertical section with the cutting
plane transverse Lo the direction of movement:
Figure 6 a gecond device 1in vwvertical gection with the

cutting plane transverse to the direction of

movement;
Figure 7 a drive for the device, in a side view,

The examples described hereinafter of the devices 1 according
to the invention are used for creating marking lines 7 which
comprise a plurality of elements 70 and are made of a highly
viscoﬁs marking material on a aurface 6 that is to be marked,
especiaily a road surface. Two examples for such marking lines

7 are presented Iin Figures 1 and 2 in a top view as line

gactions.

In the example ageording to Figure 1, the individual marking
elementg 70 have an approximately round, droplet-like form. In
the example according to Figure 2, the individual marking
elements 70 have an approximately oval or elliptical form. The
longltudinal direction of the marking line 7 extends in the

direction of the arrow 8 in each case.

As will yet be explained in the following, the device 1 can
furthermore c¢reate marking lines which comprise a plurality of
bulges extending transversely to the longitudinal direction of
the marking lines, ‘a8 well as -the usual continuous marking

lines.

The device 1 according to the Figures 3 to 5 comprises a
housing 11 with a chamber 11’ into. which pressurized marking

material is supplied wvia a channel-ghaped material inlet 10

from a gupply system here rot sghown.
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on its side facing the road surface 6, the housing 11
compriges, on its housing bottom 12, twe open/closed slides or

locking slides 5 slidable in and against the direction of
movement 8 which each form an adjustable discharge slot edge

25. By means of these slides 5 - and with the aid of the usual
actuating meane, here in the form ¢f pneumatic cylinders 50 -

a discharge slot 21 which forms a discharge opening can be

opened or closed on the bottom 12 of the housing 11 and
extends transversely to the direction of movement 8. The
length of the slot 21 in transgverse direction to the direction

of movement 8 is equivalent to the width of a marking line 7

to be created.

In the chamher 11', & rotary cylinder 4 is located - with
clearances 24 provided in 1ts jacket 41 - with two shaft

journals 47 which are provided in shaft bearings 48.

Vergug the lateral housing walls 13 of the housing 11, the

|

gshaft bearings 48 are vertically displaceable and can be
adjusted in height - asg Figure 5 shows - by means of two
adjusting devices 46 with one hand wheel each and one threaded
spindle each. By means of this, not only the gap between the
discharge alot edges 25 and the rotary cvylinder 4 can be

adjusted such that - on the rotary cylinder 4 and on the
digcharge slot édges 25 - there will be the lowest possaible

wear in case o©of sufficient tightness, but wesar can even be
compensated. Moreover, the rotary cylinder 4 can be shifted
between‘ the position presented in the right half of Figure 5,
resting against the discharge slot edges 25 and the position
presented in the left half of Figure 5, spaced apart from the
discharge slot edges 25. In this spaced position, the marking
material supplied by the material inlet 10 passes unhindered
by the rotary cylinder 4 to the slot 21 and - in the opened
condition of the glides 5 -~ as a continuous strip onto the
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road surface € and there forms a centinucus, smooth marking

line 7.

In the lower pogition of the rotary ceylinder 4 presented in
Figure 3 and in the right part of Figure 5§, the marking
material passea only through the interior room of the rotary
cylinder 4 designed as a hollow cylinder and then in portions
through the cross sections - just free in the area of the slot
21 toward the outside - of the c¢learances 24 in the rotary
cylinder 4, in an exact and reproducible dose from the chamber
11' onto the road surface 6 and there forms the droplet-shaped

elements 70 of the marking line 7 upon the simultaneous

movement of the device 1 in the direction of movement 8,

Figure € showz one example for a device 1 which corresponds in
large parts with the device according to the Figureg 3 to 5.
The design of the rotary cylinder 4 varies which, in the

example according to  Figure 6§, comprises  slot-shaped
clearances 24 1in its Jjacket 41. The c¢clearances 24 extend

parallel to each other and parallel to the axial direction of
the cylinder 4. In the lower position of the c¢ylindexr 4,
presented in Figure 6, it rests with the outer circumference
of its jacket 41 against the digcharge slot edges 25 of the
two glides 5. Here again, the discharge slot edges 25 delimit
a slot 21 in the bottom 12 of the housing 11.

wWith the device 1 according to Figure &, Ppressurized marking
material - from the chamber 11’ of the housing 11 - can be
created in the form of bulges eXxXtending trangversely to the
direction of movement (the direction of movement extends in
Figure 6 perpendicularly to the drawing plane) and parallel to
sach other, with the individual bulges each forming one

element 70 of the marking line 7.
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The length L of the elements 70 in longitudinal direction of
the wmarking line 7 depends on the ratio of the speed of
movement o©f the device 1 to the rotary speed of the rotary
cylinder 4. The lower the rotary speed in relation to the
spead of movement, the larger the length L of the individual

elements 70, as 18 lllustrated in Figures 1 and 2.

‘With the devices 1 according to Figures 3 to 6, the apeed of
the rotary cylinder 4 ghould be preferably proportional to the
speed of movement o©of the device 1 relative to the road surface
6 to create uniformly long elements 70 independent of the
speed. This can be achieved according to Figure 7 in a simple
manner by & friction wheel 43 rolling on the road surface 6
which drives the rotary oylinder 4 by means of simple

transmission means - here in the form of a chain drive -
proportional teo the speed of mofement of the device 1. The
chain drive comprises a chain 44 and two chain wheels 45 and
45’ . The chain wheel 45 is connected torsion-proof with the

friction wheel 43, the chain wheel 45¢ is connected torsion-

prdof with one of the sl_-zafr. journals 47 of the rotary cylinder

4.,

The ratio of the rotary speed of the rotary cvlinder 4 to the

speed of movement of the device, i.e, the length of the
elements 70, can be adjusted with the chain drive transmission

through a corresponding selection of the chain wheels 45 and
45/, and the drive can also be designed shiftable between the

different transmisegions.
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CLAIMS:

1. A device (1) for creating marking lines (7) consist-
ing of a highly viscous marking material on a surface (6)
to be marked, especially a road surface, wherein with the
device pressurized marking material is dischargeable
through an outlet which can be opened and closed while
being moved relative to the surface (6), the device (1)
comprising an opening (2) upstream of the outlet or form-
ing the outlet for the marking material, wherein the
opening cross section of the opening (2) is periodically
modifiable during movement relative to the surface (6),
wherein the device (1) comprises a housing (11) with a
housing bottom (12) forming the first, fixed discharge
element, with at least one slotshaped discharge opening
(21) extending transversely to the direction of movement
(8) , and wherein the opening cross section of the opening
(2) 1s modifiable by means of a cylinder (4) forming the
second discharge element and rotatably movable around an
axis (40) extending transversely to the direction of
movement (8),

characterized in that the cylinder (4) is a hollow
cylinder (4) having discharge openings (24) arranged in
its jacket surface (41),

for creating marking lines (7) comprising a plural-
ity of elements the hollow cylinder (4) cooperates with
the outer circumference of its jacket surface (41) in a
sealing manner with two discharge opening edges (25) lim-
iting the slot-shaped discharge opening (21) in the hous-
ing bottom (12) on the front and on the rear, seen in the
direction of movement (8), and

the marking material at the same time reaches the
discharge opening (21) in the housing bottom (12) only

through an interior room of the hollow cylinder (4).

10
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2. The device according to c¢laim 1, characterized 1in
that the discharge openings (24) in the hollow cylinder
(4) are formed by round or polygonal openings which are
arranged staggered to each other in the circumferential
direction of the cylinder as well as in its axial direc-

tion.

3. The device according to claim 1, characterized 1n
that the discharge openings (24) in the hollow cylinder
(4) are formed by slot-shaped openings which are arranged
staggered to each other in the circumferential direction
of the cylinder, parallel to the axial direction of the

hollow cylinder (4).

4. The device according to any one of claims 1 to 3,
characterized in that the slot (21) forming the discharge
opening (21) in the housing bottom (12) and extending
transversely to the direction of movement (8) is designed
with a length which is equivalent to a desired width of

the marking lines (7).

5. The device according to claim 4, characterized 1in
that the slot forming the discharge opening (21) 1in the

housing bottom (12) i1s provided with adjustable means for

variating and fixing its length.

6. The device according to any one of claims 1 to 5,
characterized in that at least one open/close slide (5)
is allocated to the discharge opening (21) in the housing
bottom (12) which slide (5) forms at least one discharge
opening edge (25) adjustable in an adjusting direction

parallel to the direction of movement (8).

11
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7. The device according to any one of claims 1 to 6,
characterized in that for creating continuous smooth
marking lines (7) the hollow cylinder (4) 1s displaceable

into a position spaced apart from the discharge opening

edges (25).

8. The device according to any one of claims 1 to 7,
characterized in that the device (1) comprises a drive
(42) ensuring a driving of the hollow c¢ylinder (4) with a
speed which is proportional to the speed of movement of

the device (1) relative to the surface (6).

9. The device according to any one of claims 1 to 8,
characterized in that the housing (11) or the housing
bottom (12) and/or the hollow cylinder (4) each form an

exchangeable part of the device (1).

12
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