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(54) Title of the Invention: Arrangement comprising a visible seam and a lighting apparatus, use thereof, and

method for producing the arrangement

Abstract Title: Backlit visible seam for vehicle interior covering panels

(57) The invention relates to an arrangement (10) comprising a visible seam (12), which is arranged in a sheet material
part (11). The arrangement (10) also includes a lighting apparatus (13), which is arranged beneath an underside
(11b) of the sheet material part (11). The visible seam (12) has an upper thread (17) and a lower thread (18). The
lower thread (18) extends along the underside (11b) of the sheet material part (11) in a direction (R). The upper
thread (17) has first thread portions (17a) along the upper side (11a) of the sheet material part (11) and is guided, at
stitch holes (19) formed during the sewing process, through said stitch holes (19) via second thread portions (17b).
By means of the lighting apparatus (13), emitted light passes into the second thread portions (17b), into the stitch
holes (19), and from there into the first thread portions (17a). Some of the light propagates along the first thread
portions (17a), starting from an adjacent second thread portion (17b), whereas another portion of the light exits
from the first thread portion (17a). In this way, the upper thread (17) of the visible seam (12) is illuminated.
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Arrangement comprising a visible seam and a lighting appa-

ratus, use thereof, and method for producing the arrange-

ment

[0001] The invention relates to an arrangement compris-
ing a visible seam and a lighting apparatus for illuminat-
ing the visible seam. The invention additionally relates to
the use of this arrangement and a method for production

thereof.

[0002] Visible seams are used today in a wide range of
ways in the processing of sheet material parts, such as
textile material parts, leather material parts, imitation

leather material parts, plastic material parts, etc.

[0003] The object of the invention is to improve the ap-
pearance of such visible seams and to extend the possibili-

ties for use thereof.

[0004] This object is achieved with an arrangement ac-
cording to claim 1, a use of the arrangement according to
claim 17, and a method for producing the arrangement ac-

cording to claim 18.

[0005] A visible seam in the present application is un-
derstood to mean a seam that is at least partially visible
on the end product. The visible seam can be just a stitch-
ing, or a combination of a stitching and a functional or
connecting seam. The visible seam can thus be used not only
as a stitching element, but also to connect a plurality of

sheet material parts.



[0006] The arrangement according to the invention com-
prises a visible seam and a lighting apparatus. The visible
seam is introduced into a sheet material and has an upper
thread on the upper side of the sheet material part and a
lower thread on the underside of the sheet material part.
Any two-dimensional or three-dimensionally-shaped sheet ma-
terial that can be handled or processed by sewing can be
used as sheet material part. Such sheet materials can be,
by way of example, a covering of a panel in a vehicle inte-
rior (door, fittings, roof lining, etc.) or a seat covering
of a vehicle seat. The sheet material part can be, for ex-
ample, a textile material (for example a fabric), leather,

imitation leather, or a plastic film, etc.

[0007] The upper thread has first thread portions run-
ning along the upper side of the sheet material part. The
first thread portions are adjoined by second thread por-

tions of the upper thread, which run through stitch holes
in the sheet material part from the upper side to the un-
derside, or vice versa. Two second thread portions of the
upper thread extend through each stitch hole. Beneath the
stitch hole, the two second thread portions are connected

to or interwoven with the lower thread of the visible seam.

[0008] The directly adjacent stitch holes of the visible
seam are arranged at a distance from one another preferably
ranging from 2 to 10 mm and in particular ranging from 4 to
6 mm. The length of the first thread portion of the upper
thread corresponds to the distance between directly adja-

cent stitch holes.

[0009] The arrangement additionally comprises a lighting
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apparatus which has one or more light sources. The lighting
apparatus is adapted to emit light at a plurality of light
emission locations beneath the underside of the sheet mate-
rial part. The light emission locations are arranged in at
least one row on the underside in the direction of the vis-
ible seam. The light emission locations do not have to be
arranged in a plane running at right angles to the sheet
material part along the visible seam. The light emission
locations can also be arranged offset to this plane in one
or more rows beneath the underside of the sheet material.
In a preferred exemplary embodiment, each light emission
location is formed by a separate light source of the light-
ing apparatus, for example a semiconductor light source,

such as a light-emitting diode.

[0010] The light emitted at the light emission locations
is directed directly - or indirectly after one or more re-
flections - towards the second thread portions beneath each
stitch hole and is coupled there into the second thread
portions of the upper thread. The light propagates along
the fibres or filaments of the second thread portions
through the stitch hole to the upper side of the sheet ma-
terial. At the upper side, the light is emitted partially
from the subsequent first thread portion of the upper
thread and is conducted along the first thread portion par-
tially by reflections at the fibres or filaments of the up-
per thread. Some of the light exits at each location along
the first thread portions. The amount of light propagating
along a first thread portion thus decreases with increasing
distance from a stitch hole. Since each first thread por-
tion connects two stitch holes, a substantially constant
brightness of the emitted light is nevertheless achieved

along a first thread portion. This is because some of the
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light that is directed along the upper thread by the second
thread portions of adjacent stitch holes is still present
in the middle between two stitch holes. An emission of
light that is relatively constant to an observer can thus

be achieved along the first thread portions.

[0011] It is preferred i1f the distance between two di-

rectly adjacent light emission locations in the direction

of the visible seam is different from the distance between
directly adjacent stitch holes of the visible seam. It is

thus possible to use a smaller number of lighting means or
light-emitting diodes or light emission locations to

achieve a constant illumination of the visible seam.

[0012] The second thread portions bear tightly against
the sheet material within the stitch holes. A direct,
straight emission of light through gaps between the two
second thread portions and the peripheral wall of the sheet
material part delimiting a stitch hole is substantially
completely avoided. This results in the effect that merely
the upper thread illuminates the visible seam. Light does
not run past the upper thread upwardly through the stitch

holes.

[0013] The direct emission of light through the stitch
holes is also reduced or avoided by the lower thread, which
extends beneath the stitch holes. In a preferred exemplary
embodiment the cross-section or the thickness of the lower
thread is greater than that of the upper thread. The lower
thread can therefore cover the stitch hole, at least for

the most part, at the underside of the sheet material.

[0014] The lower thread is constructed in such a way
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that the fibres or filaments of the lower thread primarily
extend at right angles to the orientation of the stitch
holes. The main direction of orientation of the fibres or
filaments is therefore in the direction of extension of the
lower thread and not transversely thereto. Light that con-
tacts the lower thread from the light emission locations is
reflected there. A greater light emission intensity in the
region of the stitch holes at the upper side of the sheet

material is thus also avoided.

[0015] In a preferred embodiment, the upper thread
and/or the lower thread are/is embodied as a multi-filament
varn. Here, the twist of the upper thread embodied as a
multi-filament yarn can be less than the twist of the lower

thread embodied as a multi-filament yarn.

[001l6] In order to achieve a light perception that is as
constant as possible, it is advantageous if the twist of
the upper thread embodied as a multi-filament yarn is as
small as possible. For a suitable sewing behaviour and a
uniform seam pattern, a minimum twist i1s required so that
the filaments are sufficiently connected to one another. In
one exemplary embodiment, the twist of the upper thread can

lie in a range of 20-400 twists per metre.

[0017] For the lower thread, the same principles apply
as for the upper thread. However, in the case of the lower
thread, greater attention can be placed on the sewing be-
haviour, since the lower thread must not conduct any light
along its extent. The twist of the lower thread embodied as
a multi-filament yarn can preferably range from 20-400
twists per metre and can also be up to 1000 twists per me-

tre.



[0018] The upper thread and/or the lower thread can be
embodied as twine. The twine can contain a plurality of
twisted multi-filament yarns. The number of steps in which
in each case a plurality of filaments or twisted multi-
filament yarns are twisted with one another can be selected
here suitably. At the least, two such steps are provided in
order to form the twine. In one exemplary embodiment, a
plurality of filaments are twisted in the first step to
form in each case a multi-filament yarn. In a second step,
these multi-filament yarns are in turn twisted with one an-
other. The twisting in the first step by way of example can
be embodied as an S-twist, and the twisting in the second
step can be embodied as a Z-twist, or vice versa. It is al-
so possible to select the direction of twisting in both

twisting steps to be in the same direction.

[0019] In the case of twine, a twisting of 20-400 twists
per metre can be selected in each step. It is advantageous
if, with twisting in the same direction in both steps, the
sum of the twists in the two steps is at least 20 twists
per metre and for the upper thread does not exceed 400
twists per metre and for the lower thread does not exceed
400 or up to 1000 twists per metre. With twisting direc-
tions in opposite directions in the first step and in the
second step, 1t is preferred if the difference from the
twist of the first step minus the twist of the second step
ranges from 20-400 twists per metre for the upper thread
and ranges from 20-400 twists per metre and at most up to

1000 twists per metre for the lower thread.

[0020] An auxiliary, such as wax, oil, etc., can be add-

ed to the upper thread and/or the lower thread in order to



improve the sewing behaviour. It is also possible to add

this auxiliary just to one or more yarns of a twine.

[0021] The twist of the upper thread and/or lower thread
embodied as a multi-filament yarn is less than that which
would be used for a conventional sewing yarn in order to
attain a good thread cohesion and a good sewability. The
smaller twist can improve the desired propagation of part

of the coupled-in light along the upper thread.

[0022] It is advantageous if the upper thread and/or
lower thread is coloured. In a preferred exemplary embodi-
ment, the upper thread or the lower thread is white or ap-
pears to be white, since substantially all light wave-
lengths of visible light will be reflected. Other colours,
such as blue, red, etc., can also be used. The upper thread
and/or lower thread can be coloured by addition of pig-

ments.

[0023] The upper thread preferably has a smaller mass

per metre (tex) than the lower thread.

[0024] In a preferred embodiment, the first thread por-
tions of the upper thread form a first thread layer. A sec-
ond thread layer can be applied to this first thread layer
by means of at least one additional thread, preferably by
stitching. The orientation of the thread portions of the at
least one additional thread in the second thread layer can
be at right angles and/or obliquely and/or parallel to the
first thread portions of the upper thread. The thread por-
tions of the at least one additional thread are preferably
arranged parallel to one another in the second thread lay-

er. The threads of the second thread layer by way of exam-
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ple can form a letter, a number, a symbol, a logo or any
other symbol to be illuminated. Backlit elements can thus

be created in the sheet material part.

[0025] In a preferred embodiment, the sheet material
part is sewn to a further sheet material part by means of a
connecting seam, adjacently to the visible seam. Here, both
sheet material parts can have a visible seam adjacently to
the connecting seam. The sheet material parts are held to-
gether by the connecting seam. The at least one visible
seam does not have a fixing function for holding together

the two sheet material parts.

[0026] It is advantageous 1f at least one shielding
means 1s provided at or adjacently to the connecting seam.
By means of the at least one shielding means, the passage
of light through the connecting seam or through the contact
region between the two sheet material parts from the under-
side to the upper side can be at least reduced and in the
ideal case completely prevented. Here, the at least one
shielding means is at least partially impermeable for the
emitted light wavelength. The shielding means can be formed
by a non-transparent sheet, by a non-transparent close-

meshed textile or lattice structure, or the like.

[0027] In one exemplary embodiment, the shielding means
is formed by a seam tape or comprises a seam tape. The con-
necting seam by way of example can comprise two seam tapes,

one on each of the two sheet material parts.

[0028] In a further preferred exemplary embodiment at
least one supporting body is provided. In one exemplary em-

bodiment, a supporting body is provided in the region of
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each visible seam. The supporting body is designed in each
case to support an associated sheet material part at the
underside. The supporting body by way of example can be
formed from a resilient material. The supporting body is
preferably produced from a material that is transparent for

the emitted light wavelength.

[0029] It is advantageous if the shielding means is ar-
ranged or formed on the supporting body. By way of example,
no or only a few structures or areas permeable to light can
be provided or formed on the supporting body adjacently to
the connecting seam. Corresponding microstructures or re-
flection areas can be provided in the supporting body, at
which microstructures or reflection areas the impinging
light is reflected and directed away from the connecting

seam.

[0030] The lighting apparatus can comprise at least one
delimiting face for the arrangement of the light emission
locations. By way of example, it i1s advantageous if three
delimiting faces adjoining one another form a channel de-
limited on three sides, for example a U-shaped or groove-
shaped channel, which for example can be arranged beneath
the associated visible seam. The cross-sectional shape of
the channel can be selected arbitrarily and can also vary
along the extent of the channel. The at least one delimit-
ing face is preferably diffusely reflective and by way of
example can be formed from a face with appropriate rough-

ness, preferably a white face.

[0031] Since the lighting apparatus is disposed beneath
the underside of the sheet material part, it is covered by

the sheet material part in the use position or installed

-0-



position and is not visible to the observer.

[0032] As explained, the above-described arrangement can
be used advantageously in an interior of a vehicle, in par-
ticular a motor vehicle, aircraft, rail vehicle or water-
craft. The sheet material part can therefore be used for
example to provide a covering on the roof lining, in a
door, or on the dashboard. The sheet material part can also

be part of a seat covering.

[0033] When producing the arrangement, a visible seam is
produced in the sheet material part with the aid of a sew-
ing needle. The upper thread is drawn through a stitch hole
by means of the sewing needle. The stitch hole is formed in
the sheet material by the sewing needle. The needle cross-—
section is selected in such a way that a close fit of the
two second thread portions within the stitch hole with the
sheet material part, substantially without gaps, 1s pro-
duced by the resilient properties of the upper thread and
the sheet material. The needle cross-section is in particu-
lar selected to be as small as possible. The lighting appa-
ratus with the light emission locations is arranged beneath
the underside of the sheet material. The light emission lo-
cations are preferably arranged at a distance from one an-

other along the visible seam.

[0034] The distance between the light emission locations
or the light sources and the lower thread is between 0 mm
and 50 mm. With use of light-emitting diodes which are ar-
ranged at the light emission locations, the spacing is

preferably 5-15 mm.

[0035] The cross-section of the sewing needle in the
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case of the method can be selected to be all the smaller,

the lower is the resilience of the sheet material part.

[0036] Advantageous embodiments of the invention will
become clear from the dependent claims, the description,
and the drawing. Preferred embodiments of the invention
will be explained in greater detail hereinafter on the ba-

sis of the accompanying drawings, in which:

[0037] Figure 1 shows a schematic, block diagram-like
illustration of an exemplary embodiment of an arrangement
comprising a visible seam in a sheet material part and a

lighting apparatus,

[0038] Figure 2 shows a schematic basic diagram of the
propagation of the light through part of an upper thread of

the visible seam from Figure 1,

[0039] Figure 3 shows a highly schematic basic illustra-
tion of an exemplary embodiment of the arrangement in the

direction of the visible seam,

[0040] Figures 4-6 each show a basic illustration of an
exemplary embodiment of an arrangement with two sheet mate-
rial parts connected to one another at a connection loca-

tion by means of a connecting seam,

[0041] Figure 7 shows a schematic basic illustration of
a further exemplary embodiment of an arrangement with two
thread layers arranged one above the other on the upper

side of the sheet material part,
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[0042] Figure 8 shows an exemplary schematic illustra-

tion of a symbol formed by a second, upper thread layer,

[0043] Figure 9 shows a basic illustration of an exem-
plary embodiment of an arrangement with two sheet material
parts connected to one another at a connection location by

means of a connecting seam, and

[0044] Figure 10 shows a schematic illustration for pro-
ducing a twine for an upper thread and/or lower thread in

two steps.

[0045] Figure 1 schematically shows an exemplary embodi-
ment of an arrangement 10 comprising a sheet material part
11 with a visible seam 12 and a lighting apparatus 13. The
sheet material part can be a flexible two-dimensional fab-
ric which is provided with a visible seam 12 by sewing and
which can be connected to other sheet material parts 11, in
particular by sewing. The sheet material part by way of ex-
ample can be a textile material part or can consist of
leather, imitation leather, or plastic. The sheet material
part 11 can also have a three-dimensionally shaped form.
For example, 1t can be formed by a film which is brought
into a desired three-dimensional form by means of a contour
tool and is cured in this form. A three-dimensionally
shaped sheet material of this type can be referred to as a
moulded skin. The moulded skin can also have one or more
visible seams. A moulded skin of this type can be produced
alternatively also by means of a process of spraying with
PU materials or in a rotational sintering process (“slush-
ing”). Such three-dimensionally shaped sheet material parts
can be provided with the visible seam in a state in which

the three-dimensional form has already been produced.
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[0046] The sheet material part 11 has an upper side 1lla
and an underside 1lb. In use, the upper side 1la faces to-
wards a user or observer. The underside 1lb is not visible
in the use state. A sheet material part 11 with a visible
seam 12 is used by way of example in vehicle interiors of
vehicles, for example in motor vehicles. For example, in-
ternal door trims, fittings or seats can be equipped with
an arrangement 10, in which the sheet material part forms

the visible top layer so to speak.

[0047] The visible seam 12 has an upper thread 17 and a
lower thread 18. The lower thread 18 extends in a manner
adjacent to the underside 11lb of the sheet material part
11. The upper thread 17 is stabbed or pulled through the
sheet material part 11 with the aid of a sewing needle.
During this process, the sewing needle forms a stitch hole
19 in the sheet material part 11. The upper thread 12 is
pulled from the upper side 1lla through the stitch hole 19
to the underside 11lb and, there, is connected to or inter-
woven with the lower thread 18. In so doing, the upper
thread 17 forms a loop, through which the lower thread 18

passes.

[0048] The upper thread 17 has first thread portions
17a, which each extend along the upper side 1la of the
sheet material part 11 between two directly adjacent stitch
holes 19. At each stitch hole 19, the upper thread 17 forms
two second thread portions 17b, wherein the two second
thread portions 17b pass through the stitch hole 19 and are
interwoven with the lower thread 18 at the underside 11Db.
At the upper side 1la, the second thread portions 17b each

transition into a first thread portion 17a.
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[0049] The visible seam 12 extends in a direction R
along the sheet material part 11. Here, the direction R of
the visible seam 12 is considered to be, at any point, the
direction in which the first thread portions 17a extend be-
tween two stitch holes 19 or the direction in which the
lower thread 18 extends. The direction R - in contrast to
the schematic illustration in the drawings - can have an
arbitrary course as considered over a multiplicity of
stitch holes 19 and on the whole can form straight portions

and/or curved portions.

[0050] The cross-section of the sewing needle for the
upper thread 17 is selected such that this is smaller than,
or at most the same size as the overall cross-section of
the two second thread portions 17b guided through the
stitch hole 19. Due to the resilience of the sheet material
part 11 and the upper thread 17, the two second thread por-
tions 17b can lie closely against one another once the sew-
ing needle has been pulled out from the stitch hole 19, and
it is possible that they do not leave a linear light gap
passing through the stitch hole.

[0051] In accordance with the example, the cross-
sectional area of the upper thread 17 is smaller than the
cross-sectional area of the lower thread 18. The upper
thread 17 has a greater fineness. In other words, the
welght per metre of the upper thread 17 is smaller than the
welght per metre of the lower thread 18. in Figure 2 this
has been illustrated by way of example in that the cross-
sectional contours, assumed by way of example to be circu-
lar, are of different sizes and the diameter dl of the up-

per thread 17 is smaller than the diameter d2 of the lower
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thread 18.

[0052] As has been illustrated schematically in Figure
2, both the upper thread 17 and the lower thread 18 are
each embodied in accordance with the example as a multi-
filament yarn. The individual filaments are twisted with
one another in this case. The number of twists per metre in
the case of the upper thread 17 can be lower than in the
case of the lower thread 18. As is also illustrated sche-
matically in Figure 2, the twisted filaments of the lower
thread 18 run primarily in a direction R in which the visi-

ble seam 12 extends.

[0053] Figure 10 by way of example shows an exemplary
embodiment for producing an upper thread 17 and/or a lower
thread 18. Here, the thread 17, 18 is embodied as a twine
20. In accordance with the example, a plurality of multi-
filament yarns with a first number of twists per metre are
produced in a first step S1. In a second step S2, the mul-
ti-filament yarns produced in the first step are then con-
nected to one another by twisting to form the twine 20.
Here, the number of twists per metre in the first step Sl
can be different from the number of twists in the second
step S2. In addition, the direction of twisting in the two
steps S1, S2 can be the same or different. In the first
step S1, the multi-filament vyarns can each have the same or
also different directions of twist (S-twist and/or Z-
twist). In accordance with the example, the multi-filament
varns are formed in the first step S1 by an S-twist and the
produced multi-filament vyarns are connected by a Z-twist in
the second step S2 to form the twine. The number of twists
per metre can lie for example in the range of 20-400 twists

per metre in each step S1, S2. With twisting in the same
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direction in both steps S1, S2, the sum of the twists per
metre for the upper thread preferably lies in the range of
20-400 twists per metre and for the lower thread 18 is
preferably also up to 1000 twists per metre. With twisting
in different directions in the two steps S1, S2, the dif-
ference of the twists in the first step minus the twists in
the second step for the upper thread is in the range of 20-
400 twists per metre and for the lower thread is 20-400 or

up to 1000 twists per metre.

[0054] The lighting apparatus 13 has at least one light
source, and in the exemplary embodiment a plurality of
light sources 23. The electrical connection of the light
sources 23 to a control unit for controlling or stipulating
the light output is not illustrated in the drawings. Here,
commercially available control means can be used. The at
least one light source 23 is preferably a semiconductor
light source, and in the exemplary embodiment is a light-

emitting diode.

[0055] In the direction R of the wvisible seam 12, the
lighting apparatus 13 forms a plurality of light emission
locations 24 distanced from one another. Light is emitted
at each light emission location 24 in the direction of the
underside 11b of the sheet material part 11. In the pre-
ferred exemplary embodiment described here, a separate
light source 23, and in accordance with the example a
light-emitting diode, 1s arranged at each light emission
location 24. The distance in the direction R between two
directly adjacent light emission locations 24 is different
in the exemplary embodiment from the distance between two
directly adjacent stitch holes 19. Here, the distance be-

tween the light emission locations 24 can be larger than
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that between the stitch holes 19 as considered in the di-

rection R.

[0056] The light sources 23 are also arranged at a dis-
tance from the underside 11b of the sheet material part 11.
The distance between the light sources 23 in the direction
R is dependent here on the light emission angle of the in-
dividual light sources 23 and on the distance from the un-
derside 1lb. It is preferably selected such that, in par-
ticular at each stitch hole 19, substantially the same ra-
diation intensity is present at the underside 11lb along the

visible seam 12.

[0057] In contrast to the illustrated exemplary embodi-
ments, it is also possible to select the distance between
the light sources 23 and the stitch holes 19 in the direc-
tion R to be of equal size. Here, the light sources 23 are
preferably not arranged directly in the extension of a
stitch hole 19, but instead are arranged offset between two
stitch holes 19, and in accordance with the example cen-
trally therebetween. This measure can also result in the
avoidance of a direct linear emission of light through a
gap in a stitch hole 19 from the underside 11lb to the upper

side 11la.

[0058] By means of the lighting apparatus 13, the upper
thread 17 is illuminated so to speak. The first thread por-
tions 17a in the ideal case emit light over their entire
course with the same radiation intensity. The arrows indi-
cated in Figure 2 schematically illustrate the light emit-
ted by a light source 23. The light emitted at a light
emission location 24 can contact a second thread portion

17b either directly or - as illustrated schematically in
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Figure 1 - can be reflected once or more before it contacts
a second thread portion 17b and is coupled in there. The
light coupled into the second thread portions 17b beneath a
stitch hole 19 is reflected at the filaments of the upper
thread 17. Due to the filaments running primarily in the
direction of extension of the upper thread 17 or the corre-
sponding thread portion 17a, 17b, some of the light propa-
gates in the direction in which the upper thread 17 runs.
Another portion of the light exits from the upper thread 17
at the upper side 11lb into the first thread portions 17a.
The upper thread 17 emits light and lights up. Starting
from a stitch hole 19, the light propagating along a first
thread portion 17a of the upper thread 17 decreases. Since
light is coupled into a first thread portion 17a by two ad-
Jacent stitch holes 19 and the second thread portions 17b
provided there, the light is added in a central region of
the first thread portion 17a between two stitch holes 19.
An overall uniform radiation intensity of the emitted light
from a first thread portion 17a can thus be achieved. In
the exemplary embodiment, the distance between two adjacent
stitch holes 19 is selected in accordance with the example
to be less than 10 mm and preferably less than 6 mm. the
distance in the direction R between two stitch holes 19 is

preferably at least 2 mm and preferably at least 4 or 5 mm.

[0059] The lower thread 18 is disposed beneath each
stitch hole 19. Due to a larger diameter or cross-section
than that of the upper thread 17, the lower thread 18 co-
vers the stitch hole 19 completely or for the most part. As
a result of this measure, light is also prevented from
passing directly straight through a gap in the stitch hole
19. If light were to pass through a light gap of a stitch
hole 19 to the upper side, the stitch hole 19 itself would
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then appear to be illuminated, and not only the upper
thread 17. A visual impression of this type should be

avoided.

[0060] Due to the filaments of the lower thread 18, this
is additionally diffusely reflective. The orientation of
the filaments of the lower thread 18 also reduces or blocks

the direct emission of light through a stitch hole 19.

[0061] It should be noted at this juncture that, in con-
trast to the present preferred exemplary embodiment, the

upper thread 17 and/or lower thread 18 can additionally al-
so comprise fibres or can comprise fibres instead of fila-

ments.

[0062] Figures 3 and 4 schematically show an embodiment
in which the light emission locations 24 or the 1light
sources 23 are arranged in a groove-like channel 25. The
channel 25 is open towards the underside 11b of the sheet
material part 11. It has three delimiting faces 26. The
bottom face 27 opposite the underside 1lb constitutes a de-
limiting face 26, which at the same time is designed as a
mounting face for the light sources 23. The bottom face 27
is adjoined on opposite sides in each case by a side face
28, which side faces each form a further delimiting face
26. The two side faces 28 face towards one another and are
arranged in a transverse direction Q, at right angles to
the direction R, at a distance from one another on opposite

sides of the visible seam 12 or the lower thread 18.

[0063] The design of the channel 25 is in principle
freely selectable and can deviate from the illustration.

The channel 25 can have an arbitrary cross-section which is
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open towards the underside 11b of the sheet material part

11 and which can also vary along the channel 25.

[0064] At least one of the provided delimiting faces 26
is diffusely reflective. It can have a corresponding rough-
ness. The at least one delimiting face 26 is preferably

light, for example white or metallic grey.

[0065] In the exemplary embodiments illustrated in Fig-
ures 4-6, two sheet metal parts 11 are connected to one an-
other at a connection location 32. For this purpose, an
edge-side portion of each sheet material part 11 is folded
down away from the upper side 1la, and the two sheet mate-
rial parts 11 are placed against one another by means of
these edge-side portions and are connected there. In the
exemplary embodiment a connecting seam 33 1s provided in
these edge-side portions. Additionally or alternatively,
the two sheet material parts 11 could also be glued or oth-
erwise connected to one another at the connection location
32. In accordance with the example, a connection by means

of a connecting seam 33 1s provided exclusively.

[00606] A sheet material part 11 can also have a visible
seam applied outside a connection location 32 as decora-
tion, for example in a three-dimensionally formed moulded

skin.

[0067] In the illustrated exemplary embodiments, a visi-
ble seam 12 is provided in each sheet material part 11 ad-
Jacently to the connecting seam 33 in the transverse direc-
tion Q. The connecting seam 33 or the connection location
32 and the visible seams 12 extend in each case substan-

tially parallel to one another in the direction R.
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[0068] In the exemplary embodiments according to Figures
4 and 5, both visible seams 12 are assigned a joint light-
ing apparatus 13. Here, a single row of light emission lo-
cations 24 or light sources 23 can be provided in the di-
rection R. The light thereof irradiates in the direction of
both visible seams 12. Alternatively, 1t 1s also possible
to assign each visible seam 12 a separate lighting appa-
ratus 23, sald apparatuses having their own light emission
locations 24 or light sources 23. Such an embodiment is il-

lustrated by way of example in Figure 6.

[0069] In order to avoid a passage of light at the con-
nection location 32 and in accordance with the example at
the connecting seam 33, at least one shielding means 34 can
be provided there. This shielding means 34 serves to pre-
vent or at least reduce the passage of light at the con-
necting seam 33 or the contact face of the two sheet mate-
rial parts 11 at the connection location 32. The at least
one shielding means 34 is illustrated merely in a highly
schematised and dashed manner in Figure 4. By means of the
at least one shielding means 34, the entry of light into
the stitch holes of the connecting seam 33 can be reduced
or blocked. In addition, the entry of light into the region
of the contact face between the two sheet material parts 11

at the connection location 32 can be blocked or reduced.

[0070] A shielding means 34 can be formed by way of ex-
ample by a seam tape 35 or may comprise a seam tape 35 of
this type. In the case of the exemplary embodiment illus-
trated schematically in Figure 5, a seam tape 35 is provid-
ed along the connecting seam 33 on both sheet material

parts 11 and reduces or blocks the entry of light into the
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stitch holes of the connecting seam.

[0071] In the case of a further embodiment of the ar-
rangement 10, as illustrated in Figure 5, at least one sup-
porting body 40 is provided. In the exemplary embodiment
illustrated in Figure 5, the supporting body 40 is produced
from a material that is permeable for the light emitted by
the lighting apparatus 13. The at least one supporting body
40 supports the assigned sheet material part 11 on the un-
derside 1l1b thereof. In the region of the connection loca-
tion 32, the two sheet material parts 11 can be assigned a
common supporting body 40 or alternatively can each be as-

signed their own supporting body 40.

[0072] A shielding means 34 is provided in the gap be-
tween the connection location 32 or the connecting seam 33
and the light emission locations 24 or the light sources
23, and in accordance with the example is arranged on the
supporting body 40 or is formed on the supporting body 40.
By way of example, the region of the supporting body 40 be-
neath the connection location 32 or the connecting seam 33
can be formed by a microstructure and/or by a colouring
and/or by application of a material hindering or preventing
the passage of light, as shielding means 34. An embodiment
of this type is illustrated in Figure 5 in a highly schema-
tised manner by the dashed region of the supporting body
40. This region is dimensioned and positioned such that
light emitted by the light emission locations 24 does not
impinge on the connection location 32 between the sheet
textile parts 11, but the emission of light is enabled, un-

hindered, in the direction of the visible seams 12.

[0073] The channel 25 for arranging the light emission
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locations 24 or the light sources 23 can also be formed in
the supporting body 40. Such an embodiment is illustrated
by way of example in Figure 6. There, a channel 25 is pro-
vided beneath each visible seam 12. It is also possible to
form the channel 25 in the supporting body 40 if both visi-
ble seams 12 are assigned a common lighting apparatus 13,
as 1s 1llustrated by way of example in the exemplary embod-
iments according to Figures 4 and 5. The channel is then
preferably positioned between the two visible seams 12 in

the transverse direction Q.

[0074] In the exemplary embodiment illustrated in Figure
6, the supporting body 40 can be produced from any materi-
al. The material does not necessarily have to be transpar-
ent for the emitted light wavelength. The delimiting faces
26 delimiting the channels 25 on three sides, these delim-
iting faces being formed by the supporting body 40 itself
in accordance with the example, are preferably diffusely
reflective, as has been explained on the basis of the chan-
nel 25 according to Figures 3 and 4. Here, the light can
leave the channel 25 merely at the underside 11lb of the
corresponding sheet material part 11 and consequently in
the direction of the visible seam 12. Additional shielding
means 1n the region of the connection location 32 therefore
are not necessary. Seam tapes 35 can still be provided for

reasons relating to the sewing process.

[0075] A further exemplary embodiment of the arrangement
10 1is illustrated in Figure 9. A plurality of light emis-
sion locations 24 or light sources 23 are arranged beneath
each of the two visible seams 12. The supporting body 40 is
arranged within the channel 25 between these two arrange-

ments of light emission locations 24 or light sources 23
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and divides the channel 25 into two channel portions, which
are separated at a distance from one another in the trans-
verse direction Q by the supporting body 40. The supporting
body 40 is fastened to, or on the bottom face 27. The fas-
tening can be implemented for example in a frictionally en-
gaged and/or positively engaged and/or integrally bonded
manner. In the case of the exemplary embodiment, the sup-
porting body 40 has a plurality of pins 36, which are ar-
ranged at a distance from one another in the direction of
the channel 25 and which each protrude through an assigned
hole in the bottom of the body forming the channel 25. On
the outside, the pin 36 can be shaped to have a widened
head, whereby a positively engaged and optionally addition-
ally integrally bonded connection can be created between

the supporting body 40 and the channel bottom.

[0076] On the side opposite the bottom or the bottom
face 27, which side faces the underside 11b of the sheet
material parts 11, the supporting body 40 has a supporting
face 37. A region of the sheet material part 11 rests on
the supporting face 37. A gap remains between each side
face 28 and the supporting body 40, said gap having a suf-
ficiently small dimension in the transverse direction Q so
that, when the sheet material part 11 is loaded, a suffi-
ciently good supporting effect is provided and the sheet
material part 11 is not pushed into the channel 25 through
the gap or is only slightly pushed in this way.

[0077] In order to receive the two end portions of the

sheet material parts 11 in the region of the connection lo-
cation 32, a receilving recess 38 is provided, which extends
at right angles to the transverse direction Q along the ex-

tent of the channel 25 through the supporting body 40.
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There, the end portions are received with the connecting
seam 33. The receiving recess 38 can have any cross-section
adapted thereto. The receiving recess 38 divides the sup-
porting face 37 into two face regions. Between each side
face 28 and the supporting body 40, there is provided the
corresponding visible seam 12 in the sheet material parts

11 in the region of the remaining gap.

[0078] Depending on the course of the connection loca-
tion 32 or the visible seams 12, a plurality of separate
supporting bodies 40 can be arranged adjacently. The sup-
porting bodies 40 can extend along the channel 25 in a
straight line and/or in a curved fashion and consequently
in a manner adapted to the course of the connection loca-

tion 32 and the visible seams 12.

[0079] Figures 7 and 8 show a further variant or possi-
ble use of the arrangement 10. The first thread portions
17a of the upper thread 17 of a visible seam 12 here form a
first thread layer 41, which is directly adjacent to the
upper side 1lla of the sheet material part 11 or rests di-
rectly thereon. A second thread layer 42 can be arranged on
the first thread layer 41. The second thread layer 42 con-
sists of portions of one or more additional threads 43,
which for example form the second thread layer 42 by being
stitched above the first thread layer 41. The at least one
additional thread 43 is preferably connected to the sheet
material part 11 at the edge adjacent to the first thread
layer 41. This provides the possibility to emit the 1light
indirectly via the first thread portions 17a and the second
thread layer 42. The first thread layer 41 with the first
thread portions 17a can be arranged for optimisation of a

uniform emission of light and for example the length, num-
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ber, orientation and distribution of the first thread por-
tions 17a can be selected accordingly. Due to the addition-
al second thread layer 42, a second layer 42 conveying a
good optical impression - even in the non-illuminated state
- can be stitched with additional threads 42. By way of ex-
ample, lettering, logos, symbols, numbers, letters or any
combination thereocf can be formed. An arrow symbol 1s
stitched in Figure 8 by the additional threads 43, merely
by way of example. The first thread layer 41 is disposed
beneath these additional threads 43. The arrow symbol con-
sequently can be illuminated. The described exemplary em-
bodiments of the arrangement 10 are therefore also suitable
for the presentation of illuminated symbols, characters,

letters, numbers, logos, etc.

[0080] The invention relates to an arrangement 10 having
a visible seam 12, which is arranged in a sheet material
part 11. The arrangement 10 also includes a lighting appa-
ratus 13, which is arranged beneath an underside 11lb of the
sheet material part 11. The visible seam 12 has an upper
thread 17 and a lower thread 18. The lower thread 18 ex-
tends in a direction R along the underside 11b of the sheet
material part 11. The upper thread 17 has first thread por-
tions 17a along the upper side 1la of the sheet material
part 11 and, when sewn, 1s guided at stitch holes 19,
through said holes wvia second thread portions 17b. By means
of the lighting apparatus 13, emitted light passes into the
second thread portions 17b, into the stitch holes 19, and
from there into the first thread portions 17a. Some of the
light propagates along the first thread portions 17a start-
ing from an adjacent second thread portion 17b, whereas an-
other portion of the light exits from the first thread por-
tion 17a. In this way, the upper thread 17 of the visible
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seam 12 is illuminated.
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List of reference signs:

10 arrangement

11 sheet material part

1la upper side of the sheet material part
11b underside of the sheet material part
12 visible seam

13 lighting apparatus

17 upper thread

17a first thread portion
17b second thread portion
18 lower thread

19 stich hole

20 twine

23 light source

24 light emission location
25 channel

26 delimiting face

27 bottom face

28 side face

32 connection location
33 connecting seam

34 shielding means

35 Sseam tape

36 pin

37 supporting face

38 receiving recess

40 supporting body
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41
42
43

dl
dz

S1
S2

first thread layer
second thread layer

additional thread

diameter of the upper thread
diameter of the lower thread
direction of the visible seam
first step

second step

transverse direction
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Claims:

1.

An arrangement (10) comprising a visible seam (12) and

a lighting apparatus (13),

wherein the visible seam (12) comprises an upper thread
(17) and a lower thread (18), wherein the upper thread
(17) comprises first thread portions (17a) extending
along an upper side (1lla) of a sheet material part (11)
and second thread portions (17b), which run through
stitch holes (19) through the sheet material part (11)
and which are each interlaced with the lower thread
(18) at an underside (11lb) of the sheet material part
(11) beneath each stitch hole (19),

wherein the lighting apparatus (13) comprises one or
more light sources (23) and is adapted to emit light at
a plurality of light emission locations (24) beneath

the underside (11b) of the sheet material part (11),

wherein the lighting apparatus (13) is adapted to cou-
ple the light emitted at the light emission locations
(24) into the second thread portions (17b) of the upper
thread (17) beneath the stitch holes (19), which light
propagates along the second thread portions (17b) of
the upper thread (17) and, starting from the second
thread portions (17b) propagates partially along the
adjacent first thread portions (17a) of the upper
thread (17) and is diffusely emitted in part by the
first thread portions (17a).

The arrangement according to claim 1,

characterised in that the upper thread (17) and/or the
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lower thread (18) are/is embodied as a multi-filament

yarn or as twine (20).

The arrangement according to claim 2,

characterised in that, in a first step (S1), a plurali-
ty of multi-filament yarns are produced by twisting
filaments together, and in that the multi-filament
yvarns are twisted together in at least one further step

(S2) to form the twine (20).

The arrangement according to claim 2 or 3,
characterised in that the twist of the upper thread
(17) embodied as a multi-filament yarn is less than the
twist of the lower thread (18) embodied as a multi-

filament yarn or as twine (20).

The arrangement according to any one of claims 2 to 4,
characterised in that the twist of the upper thread
(17) embodied as a multi-filament yarn or as twine (20)

lies in a range of 20 to 400 twists per metre.

The arrangement according to any one of claims 2 to 5,
characterised in that the twist of the lower thread
(18) embodied as a multi-filament yarn or as twine (20)
lies in a range of 20 to 400 or up to 1000 twists per

metre.

The arrangement according to any one of the preceding
claims,
characterised in that the upper thread (17) has a

smaller cross-section than the lower thread (18).
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10.

11.

12.

13.

The arrangement according to any one of the preceding
claims,

characterised in that the first thread portions (17a)
of the upper thread (17) form a first thread layer
(41), and in that a second thread layer (42) is provid-
ed on the first thread layer (41).

The arrangement according to any one of the preceding
claims,

characterised in that the sheet material part (11) is
sewn to a further sheet material part (11) at a con-

necting seam (33), adjacently to the visible seam (12).

The arrangement according to claim 9,
characterised in that both sheet material parts (11)
have a visible seam (12) adjacently to the connecting

seam (33).

The arrangement according to claim 9 or 10,
characterised in that at least one shielding means (34)
is provided at or adjacently to the connecting seam
(33) and reduces or prevents the passage of light at
the connection location of the sheet material parts

(11).

The arrangement according to claim 11,
characterised in that the shielding means (34) compris-

es a seam tape (35) or is formed by a seam tape (35).

The arrangement according to any one of the preceding

claims,

characterised in that at least one supporting body (40)
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14.

15.

le.

17.

18.

is provided and supports an assigned sheet material

part (11) at the underside (11b).

The arrangement according to claim 11 or 12 and accord-
ing to claim 13,

characterised in that the shielding means (34) is ar-
ranged or formed on the at least one supporting body

(40) .

The arrangement according to any one of the preceding
claims,
characterised in that the light emission locations (24)

are each formed by a separate light source (23).

The arrangement according to any one of the preceding
claims,

characterised in that the lighting device (13) compris-
es at least one diffusely reflective delimiting face
(26) along the arrangement of the light emission loca-

tions (24).

Use of the arrangement (10) according to any one of the

preceding claims in an interior of a vehicle.

A method for producing an arrangement (10) according to
any one of the preceding claims, comprising the follow-

ing steps:

- producing a visible seam (12), wherein the upper
thread (17) is pulled from the upper side (1la) of the
sheet material part (11) through a stitch hole (19)
formed by using a sewing needle, and wherein the cross-

sectional area of the sewing needle is smaller than
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19.

twice the cross-sectional area of the upper thread

(17),

- providing a lighting apparatus (13) having light
emission locations (24) beneath the underside (11lb) of

the sheet material part (11).

The method according to claim 18,
characterised in that the cross-section of the sewing
needle is selected to be the smaller, the lower is the

resilience of the sheet material part (11).
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