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(57) Abrégée/Abstract:

The Invention relates to an escape route marking for a passenger compartment in an airplane comprising a plurality of elongated
segments disposed consecutively along the escape route to be marked, wherein each segment comprises a carrier module and a
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(57) Abrege(suite)/Abstract(continued):
ight module disposed on the carrier module, and the light module has a substantially transparent plastic material in which are

mixed photoluminescent pigments, which glow In the dark, the pigments being microscopically encapsulated in a second material
such that liquid and moisture do not come In contact with the pigments.
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(54) Bezeichnung: FLUCHTWEGMARKIERUNG FUR EIN FLUGZEUG
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(57) Abstract: The invention relates to an escape route marking for a passenger compartment in an airplane comprising a plurality
of elongated segments disposed consecutively along the escape route to be marked, wherein each segment comprises a carrier module
and a light module disposed on the carrier module, and the light module has a substantially transparent plastic material in which are
mixed photoluminescent pigments, which glow in the dark, the pigments being microscopically encapsulated in a second material
such that liquid and moisture do not come in contact with the pigments.

& (57) Zusammenfassung: Fluchtwegmarkierung fiir einen Passagierraum in einem Flugzeug mit einer Vielzahl von ldnglichen Seg-
e\ menten, die hintereinander entlang dem zu markierenden Fluchtweg angeordnet sind, wobei jedes Segment ein Tragermodul und ein
Leuchtmodul aufweist, das auf dem Triagermodul angeordnet ist, und das Leuchtmodul ein im wesentlichen transparentes Kunst-
stoffmaterial besitzt, in das photolumineszente Pigmente gemischt sind, die im Dunkeln nachleuchten, wobei die Pigmente in einem
zweiten Material mikroskopisch gekapselt sind derart, daB} Fliissigkeit und Feuchtigkeit nicht in Kontakt mit den Pigmenten gelangt.
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ESCAPE ROUTE MARKING FOR AN AIRPLLANE

The present invention is related to an escape route marking for an airplane.

In airplanes it is known to arrange photo-luminescent stripes on the floor of the
passenger cabin of the airplane in order to mark the escape route, which 1s also
designated as an emergency marking. Photo-luminescence 1s here and then also
called afterglow and/or phosphorescence. The requirements for the escape route
marking under the aspect of safety are specified in the German industry norm DIN
67 510, for instance. The stripes are installed rectilinearly in the flooring, and 1n the
emergency case, they indicate the way to the exits and the escape hatches to the
passengers and the crew. In the past, photo-luminescent stripes have increasingly
become accepted in the construction of airplanes, because they can be operated ‘
without voltage supply and do afterglow for a sufficient period of time and with

sufficient brightness in the dark with the pigments that are presently at hand.

For instance from WO 96/33093 Al, an emergency lighting 1s known, 1n which a
photo-luminescent stripe 1s incorporated into a transparent plastic material. Xylene,

2-butoxyethanol and cyclohexanone are used as the dyes for the photo-luminescent

material.

A photo-luminescent reflection layer 1s known from WO 94/17766 Al, wherein

phosphorescent pigments are applied in patterns to a substrate by screen printing.

A photo-luminescent escape route marking is known from US 4,401,050, wherein

the photo-luminescent material is applied to the backside of a layer of a flat material

that 1s made of plastic material.
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Direction pointers for the escape route are known from WO 87/02813 Al, wherein

photo-luminescent means are applied to a substrate material by spraying or screen

printing.

A permanently fluorescing layer 1s known from EP 0 489 561 Al, wherein colour
pigments are incorporated into a polymer matrix. In this, the fluorescent material can
be incorporated into a carrier, which impairs different optical properties tfo the

fluorescence light by additional filters.

Safety signs backed by a photo-luminescent material are known from FR 2 308 155
Al, wherein a dispersion with photo-luminescent pigments 1s applied to a

transparent layer of plastic matenial.

In the use of known escape route markings, the problem has arisen again and again
that areas of the marking lose their lighting power and/or their colour after the

installation of the escape route marking.

The present invention 1s based on the objective to provide an escape route marking
which can be permanently installed in the passenger cabin of an airplane by simple

mecarns.

According to the present invention, this objective 1s achieved by an escape route
marking with the features of claim 1. Advantageous embodiments form the subject

matter of the subclaims.

The escape route marking of the present invention is suitable for the passenger cabin

of an airplane. The escape route marking has a plurality of longitudinal segments

- which are sequentially arranged on the flooring along the escape route that is to be

marked. The longitudinal segments may have an arbitrary shape, in particular also a

rectilinear or a curved course. Each segment features a support module and a light
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module. The light module is arranged on the support module. The light module
consists of an essentially transparent plastic material into which photo-luminescent

pigments are incorporated which generate the desired afterglow in the dark.

According to the present invention, the pigments are micro-encapsulated in a second
material, such that liquid and moisture cannot come into contact with the pigments.
The pigments are completely encapsulated in the second material. The invention 1s
based on the finding that lacking lighting power or the turning dark of the light
modules, which can express itself for instance also in brown or black spots, are due
to liquid and/or liquid vapour, which 1nitiate a chemical reaction of the pigments in
the course of time, 1n the progression of which a brown colouring will take place,
the so-called pigment corrosion. By a microscopic encapsulation of the pigments 1t
i1s made sure that the pigments do not corrode even 1n the lapse of time, and thus
they do not lose lighting power. A particular advantage of the escape route marking

of the present invention 1s that the light module can be cut without that the cut edge

can corrode.

In the second material 1t is preferably dealt with a plastic material. The plastic
material for the encapsulation 1s preferably different from that plastic material into

which the encapsulated pigments are incorporated.

Silicate or glass can be also used for the second material.

The transparent plastic material of the light module has a thickness of 0,1 mm to 2,0
mm, preferably the transparent plastic material 1s made with a thickness of 0,2 to 1,5
mm. The transparent plastic material forms a matrix in which the micro-

encapsulated pigments are maintained in a preferably uniform distribution.

In a preferred method of production, the transparent plastic material is extruded

together with the pigments. Alternatively, it is also possible to print the transparent
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plastic material with the pigments onto the support module; screen printing being
used preferably in this. In an alternative embodiment, it is also possible to cast the
transparent plastic material so as to form a light module, the micro-encapsulated

pigments being also cast together in doing so.

It 1s also possible to spray the transparent plastic material onto the support material

together with the pigments, and to let it congeal thereon.

In a preferred embodiment, photo-luminescent pigments are used that contain
stronttum aluminate. These pigments may be processed in solvent-containing
lacquers, printing inks, thermo- and printing paste and in plastisoles. Polypropylene
and polyethylene are particularly suited for the encapsulation of the pigments. The
material may be polymerised further, in particular for achieving the desired micro-
encapsuiation. For instance, a polypropylene grafted with maleic acid anhydride can
be used for the encapsulation. Other plastic materials which provide sufficient

micro-encapsulation of the pigments are also possible.

In the completed light module, the encapsulated pigments are incorporated into the

polymer matrix of the first plastic material.

Accordingly, the invention herein comprises an escape route marking for a
passenger cabin 1n an airplane, with a plurality of longitudinal segments which are
sequentially arranged along the escape route that is to be marked, wherein each
segment has a support module and a light module that is arranged on the support
module, and the light module has an essentially transparent plastic material into
which photo-luminescent pigments are mixed which afterglow in the dark, wherein

the pigments are micro-encapsulated in a second material such that liquid and

moisture do not come into contact with the pigments.
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Two examples of the escape route marking of the present invention are explained in

more detail in the following figures:

Fig. 1 shows a perspective view of a support module with a light module provided

thereon,

Fig. 2 shows a cross section through a support module with a light module on the

inner side, which 1s additionally protected by a covering, and

Fig. 3 shows a magnified view of micro-encapsulated pigments.
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Fig. 1 shows a support module 10, which has the form of a cube and is realised as a
longitudinal stripe. The support module consists of a plastic material, and for
instance it can be glued together or screwed together with the floor of the passenger
cabin. In this, it is not absolutely necessary that the support module has a rectilinear
course, the support module or even the entire escape route marking, respectively, can

also have a curved course.

A light module 12 is arranged on the support module 10. Here, the light module 12
can be glued onto the support module 10 for instance. It 1s also possible to connect
the light module 12 in another way with the support module 10. For instance, the
support module 12 can be extruded onto the support module, or 1t may be applied by

screen printing. The thickness d of the light module is about 0,2 mm to 1,5 mm.

The light module 2 1s made up of a transparent plastic material (the binder), into
which micro-encapsulated photo-luminescent pigments are incorporated. Strontium
aluminates are used as the photo-luminescent particles. The pigments may also

contain dysprosium oxide and europium oxide.

The pigments are completely micro-encapsulated in a plastic material. In this 1t may
be dealt with a polyethylene, which had been further polymerised with anhydrides in

order to achieve a complete micro-encapsulation of the pigments.

Fig. 2 shows 1n a cross section an alternative assembly of an escape route marking,
in which a light module 16 1s arranged 1n a support module 14. In its cross section,
the support module 14 has lateral periphery walls 18, which form a trough-shaped
accommodation space for the light module 16. Projections 20 are provided below
the light module 14, which extend in the longitudinal direction of the support
module and which serve for a better glueing to the flooring. The support module is

covered by a U-shaped covering rail 22, which consists of a transparent material and
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forms a step protection for the light module 16. The support rail 22 has side walls 24
with a nose 26 projecting on each end thereof, each nose grasping behind a

projection on the side walls 18.

Fig. 3 shows a detail view of micro-encapsulated pigments 28, which are completely
encapsulated by a second material 30. The second material 30 is transparent in order
to permit the exit of the light of the pigments. Inside a shell 30, a plurality of the

pigments is combined in a cluster. The individual micro-encapsulated pigments are

maintained in a matrix of the plastic material.
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Claims

An escape route marking for a passenger cabin in an airplane, with a plurality
of longitudinal segments which are sequentially arranged along the escape
route that is to be marked, wherein each segment has a support module and a
light module that is arranged on the support module, and the light module has
an essentially transparent plastic material into which photo-luminescent
pigments are mixed which afterglow in the dark, wherein the pigments are
micro-encapsulated in a second material such that liquid and moisture do not

come into contact with the pigments.

An escape route marking according to claim 1, wherein the second material

is a plastic material.

An escape route marking according to claim 1, wherein the second material

features glass or silicate.

An escape route marking according to any one of claims 1 to 3, wherein the

transparent plastic material has a thickness (d) of 0,1 mm to 2,0 mm.

An escape route marking according to claim 4, wherein the transparent

plastic material has a thickness (d) of 0,2 mm to 1,5 mm.

An escape route marking according to any one of claims 1 to 5, wherein the

transparent plastic material is extruded together with the pigments.

An escape route marking according to any one of claims 1 to 6, wherein the

transparent plastic material with the pigments is printed onto the support

module, preferably by screen printing.
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An escape route marking according to any one of claims 1 to 7, wherein the

transparent plastic material is cast so as to form a light module.

An escape route marking according to any one of claims 1 to 8, wherein the

transparent plastic material with the pigments is sprayed onto the support
module.

An escape route marking according to any one of claims 1 to 9, wherein the

pigments feature strontium aluminate.

An escape route marking according to claim 10, wherein the photo-

luminescent pigments feature dysprosium oxide and/or europium oxide in

addition.

An escape route marking according to any one of claims 1 to 11, wherein the

light module has a curved course.

An escape route marking according to any one of claims 1 to 11, wherein the

light module has a rectilinear course.
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