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(57) Abstract: The invention relates to a safety belt
device (10), in particular for a motor vehicle, com-
prising a wind-on spindle (12) which is mounted ro-
tatably in a housing connected to the motor vehicle
body and on which a safety belt (16) is held with its
one end, the wind-on spindle being prestressed into a
wind-on position, in which the safety belt is wound
on the wind-on spindle and the satety belt can be un-
wound from the wind-on spindle, counter to the pre-
stress, as a result of the rotation of the latter, and the
safety belt emerging from its end held on the wind-on
spindle through an exit orifice out of the wind-on
spindle. According to the invention, there is provision
whereby, in the state unwound completely from the
wind-on spindle, the safety belt runs, between its end
held on the wind-on spindle and the exit orifice of the
wind-on spindle, in a sheet-like manner over at least
one surface (30).
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SAFETY BELT DEVICE

The invention relates to a wind-on spindle which 1is
mounted rotatably in a housing connected to the motor
vehicle body and on which a safety belt is held with its
one end, the wind-on spindle being prestressed into a
wind-on position, in which the safety belt is wound on the
wind-on spindle and the safety belt can be unwound from
the wind-on spindle, counter to the prestress, as a result
of the rotation of the latter, and the safety belt
emerging from its end held on the wind-on spindle through
an exit orifice out of the wind-on spindle. Safety belt
devices of this type are used, for example, in
automobiles. It is known to provide the wind-on spindle
with a planar slot running through the latter. The safety
belt can then be anchored with its end at an orifice of
the slot, can run through the slot and can be led out, at
the other slot orifice forming an exit orifice, into a

vehicle interior.

Very high forces act upon safety belt devices of this
type, particularly in the event of an impact of the
automobile against an obstacle. The safety belt device
must at all times withstand such forces. In order to
simulate this load, safety belt devices are exposed to a
pull of up to 15 kN when the safety belt is in the state
unwound completely from the spindle. No component failure
should in this case occur. In the completely unwound state
of the belt, under the action of such force, in particular
the wind-on spindles of the known devices are exposed to
extremely high load. That region of the spindle to which
the safety belt is anchored 1is especially critical. The
known  wind-on spindles therefore have to Dbe of

correspondingly stable design.
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Thick-walled zinc diecast or aluminum diecast spindles
have hitherto been wused. However, such spindles are

relatively cost-intensive and are of considerable weight.

Proceeding from the prior art explained, therefore, the
object on which the invention is based 1s to provide a
safety belt device of the type initially mentioned, which,
as compared with the prior art, can be produced more cost-
effectively and with lower weight and nevertheless at all

times fulfils the safety requirements.

This object is achieved, according to the invention, by
means of the subject of claim 1. Advantageous refinements
are found in the dependent claims, the description and the

figures.

For a safety belt device of the type initially mentioned,
the invention achieves the object in that, in the state
unwound completely from the wind-on spindle, the safety
belt runs, between its end held on the wind-on spindle and
the exit orifice of the wind-on spindle, in a sheet-like

manner over at least one surface.

The safety belt device according to the invention may be
provided, for example, for an automobile. The safety belt
is anchored with its one end on the wind-on spindle. The
prestress of the wind-on spindle may be provided in a way
known per se, for example by a spring. Moreover, the
safety belt device may in a way likewise known per se
possess a blocking device with latching, which blocks the
safety belt in the event of high accelerations, for
example 1in the event of an impact of the automobile
against an obstacle or 1if the automobile 1is sharply
inclined, so that a passenger 1is retained by the belt.

Furthermore, the safety belt device may have a torsion bar
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which twists under high forces acting on the device and

thus absorbs part of the energy.

According to the invention, in the completely unwound
state, the safety belt is guided in a sheet-like manner
over at least one surface. During guidance over the
surface, a deflection in the direction of the belt may
take place. When it is stated, in this context, that the
safety belt runs in a sheet-like manner over at least one
surface, this means that the belt bears in a sheet-like
manner on this surface, that is to say is in sheet-like
frictional contact with the surface. According to the
invention, the frictional surface thus formed is provided
between the anchoring of the belt end and the exit orifice
of the spindle and forms a looping surface for the belt.
The exit orifice in this case designates the last exit
orifice from the spindle in the unwinding direction of the
belt, before the latter leaves the housing and is led into
the vehicle interior. It is, of course, possible that the
belt previously also runs through a further exit (and
reentry) orifice in the wind-on spindle. It is critical
merely that, between the belt end anchored on the spindle
and the last exit orifice, at least one frictional surface
is provided, against which the belt bears in the

completely unwound state.

The force acting on the safety belt device under load is
partially absorbed via the frictional surface. As a
result, the forces acting in the especially critical
region of the anchoring of the belt end to the spindle
also diminish. The stability requirements demanded of the
wind-on spindle are therefore lower, while it withstands
at all times the sometimes extremely high loads. According
to the invention, in addition to thinner and therefore
lighter wind-on spindles, plastics may also be considered

as a material for the wind-on spindle. As a result, the
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safety ©belt device becomes more cost-effective and
possesses a markedly lower weight than conventional

devices.

At the same time, the device according to the invention
can be mounted largely in the same way as known devices of
this type. This is of critical importance precisely with
regard to the safety-relevant components present, since
any variation in design or mounting has to be tested and

cleared for operation.

In an especially practical way, the at least one surface
may be a surface of the wind-on spindle, in particular an
outer face of the wind-on spindle. This refinement 1is
distinguished by a low outlay in structural terms, since
the wind-on spindle has to be varied only slightly in
structural terms, as compared with known spindles. It is
also possible that the at least one surface is formed by a
casing layer applied to an outer face of the wind-on
spindle. Such a casing may, for example, consist of a
plastic material which then forms the outer face against
which the belt bears. The casing face may consist of a
material which affords a particularly high coefficient of
friction upon friction with the safety belt material. The
load undergone by the spindle is thereby further reduced.
According to a further refinement, the at least one
surface may be curved, for example circularly curved. By
means of the curvature, the frictional surface can be
adapted optimally to the profile of the belt, so that an
especially large-area and uniform frictional contact
occurs. Insofar as the belt 1is guided over the, 1in
particular, cylindrical outer face of the spindle or a
corresponding casing face, the belt can be guided in the
circumferential direction, in particular, over at least

one quarter of the circumference of the spindle.
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According to a further especially practical refinement, at
least one slot with an entry orifice and with the exit
orifice may run inside the wind-on spindle, the safety
belt running through the slot. The belt therefore runs
through the entry orifice into the slot, through the
latter and out of this again through the exit orifice. The
slot may be of essentially planar design or may have a
curvature. The slot or slots may, in particular, run
through a wall of the, for example, cylindrical wind-on
spindle. It is then conceivable, according to a further
refinement, that the at least one surface is a surface
laterally delimiting the at least one slot. In this case,
it is also possible that the safety belt runs both on an
outer face of the wind-on spindle (or a corresponding

casing face) and on an inner wall of the slot.

According to a further refinement, in the state unwound
completely from the wind-on spindle, the safety belt may
run first, starting from its end held on the wind-on
spindle, through a first slot in the wind-on spindle,
subsequently run over the at least one surface and,
thereafter, run through a second slot in the wind-on
spindle. The belt then runs through the exit orifice
formed, in particular, by the second slot out of the
spindle. The safety belt therefore emerges from the first
slot, runs further on over the, for example, curved outer
surface of the wind-on spindle and subsequently enters the
second slot. When it emerges from the first slot and when
it enters the second slot, the belt may in each case be
deflected, for example through more than 60°, in
particular through about 90°. The spindle may in this case
have, in particular, only the first and second slot. The
first and second slot may run parallel to one another. An
especially uniform load upon the spindle 1is thereby

achieved.
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In a further refinement, in the state unwound completely
from the wind-on spindle, the safety belt may first run,
starting from its end held on the wind-on spindle, over
the at least one surface and subsequently run through at
least one slot in the wind-on spindle. The belt then runs
through the exit orifice, which may again be formed by the
slot, out of the spindle. In this refinement, this slot
may be the only slot in the spindle. In this refinement,
the belt therefore runs, starting from its anchoring,
first over the frictional surface and subsequently through
the slot. Once again, the frictional surface may, for

example, be a curved (outer) face of the wind-on spindle.

For anchoring on the wind-on spindle, the safety belt may
possess at its end held on the wind-on spindle a loop,
through which is led a bolt which is held in a receptacle
of the wind-on spindle. When the safety belt is subjected
to tensile load in the unwinding direction, the bolt then
bears against a corresponding bearing face of the wind-on
spindle. The bolt and consequently the safety belt are
thereby held reliably.

Since the wind-on spindle is subjected according to the
invention to a reduced load, it may consist at least
partially, in particular completely, of a plastic. For
example, polymers, such as polyamide, may be considered.
The spindle and therefore the safety belt device can thus
be produced especially cost-effectively and at the same
time are of low weight. It is also possible to manufacture
the wind-on spindle from different plastics which are
built up as a two-component part, for example, by means of
a plastic injection molding operation. In this case, the
portions subjected to high load under the action of force
may be formed from an especially load-bearing plastic, for
example polyamide, while the remaining portions are

produced from a less load-bearing cost-effective plastic,
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for example polypropylene. It is, of course, possible to
form, for example, a latching of a blocking device of the
safety belt device from metal. It is, of course, likewise
also conceivable that the wind-on spindle consists at
least partially, in particular completely, of an aluminum

material or of another metal material.

An exemplary embodiment of the invention is explained in
more detail below with reference to the figures in which,

diagrammatically:

Fig. 1 shows a safety belt device according to the prior

art in a perspective exploded illustration,

Fig. 2 shows the safety belt device from fig. 1 in the

mounted state in a perspective view,

Fig. 3 shows a safety belt device according to the

invention in a perspective exploded illustration,

Fig. 4 shows the safety belt device from fig. 3 in the

mounted state in a perspective view,

Fig. 5 shows the safety belt device from fig. 4 in a

further perspective view,

Fig. 6 shows the safety belt device from fig. 4 in a

perspective sectional view,

Fig. 7 shows a safety belt device according to the
invention in a further exemplary embodiment in a

perspective view,

Fig. 8 shows the safety belt device from fig. 7 in a

further perspective view,

Fig. 9 shows the safety belt device from fig. 7 in a

perspective sectional view, and
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Fig. 10 shows the safety belt device from fig. 7 1in a

further perspective sectional view.

Unless specified otherwise, identical reference symbols
designate the same objects in the figures. Figs 1 and 2
show a safety belt device 10’ according to the prior art.
A wind-on spindle 12’ which possesses essentially a
hollow-cylindrical shape can be seen in the exploded
illustration in fig. 1. In the example illustrated, the
spindle 12’ is a zinc diecast spindle. It possesses a
planar slot 14’ which runs through the wind-on spindle 12’
and of which the upper orifice can be seen in figures 1
and 2. What can be seen, furthermore, is a safety belt 16’
which has at one end a loop 18’ into which a bolt 20’ is
introduced. In the mounted state shown in fig. 2, the
safety belt 16’, together with the bolt 20’, is held on a
corresponding bearing face in the region of the entry
orifice of the slot 14’ and is consequently anchored. As
can be seen, further, in f£fig. 2, the safety belt 167
emerges from the slot 14’ through the lower exit orifice
of the latter. The safety belt device 10" possesses,
further, a torsion bar 22’ mounted in a way known per se
inside the spindle 12’. In the mounted state, the end
face, open in fig. 1, of the wind-on spindle 12’ is closed
by means of a bearing element 24’ with bearing bolts 26’.
The wind-on spindle 12’ 1is mounted rotatably inside a
housing, not illustrated in any more detail. In this case,
the spindle 127 is prestressed by a spring, not
illustrated in any more detail, into a wind-on position in
which the safety belt 16’ is wound on the spindle. The
belt can be brought by a pull, counter to the prestress of
the spring, into the completely unwound position shown in
the figures. A toothing element 28’ arranged in the
bearing element 24’ 1is part of a blocking device, not

illustrated in any more detail, which Dblocks the
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rotational movement of the spindle 12’ in the event of
high accelerations acting on the belt. The set-up of a
safety belt device shown in figs 1 and 2 is known per se.
Further explanation relating to this 1is therefore

dispensed with.

Figs 3 to 6 illustrate a safety belt device 10 according
to the invention in a first exemplary embodiment. This
largely corresponds in its basic set-up to the safety-belt
device 10’ from figs 1 and 2. In particular, the safety
belt device 10 according to the invention also possesses
an essentially cylindrical wind-on spindle 12. Once again,
a torsion bar 22 is mounted inside the wind-on spindle 12,.
and the wind-on spindle 12 is closed on its open end face,
shown in fig. 3, by a bearing element 24 with bearing
bolts 26. Such a bearing element with bearing bolts is
likewise provided on the opposite side of the wind-on
spindle 12. The wind-on spindle 12 is once again mounted
rotatably in a housing, not illustrated in any more
detail, and is prestressed into the wind-on position by a
spring. Moreover, once again, a toothing element 28, as
part of a blocking device, not illustrated in any more
detail, of the safety belt device 10 is inserted into the

bearing elements 24.

In the example illustrated, the torsion bar 22, the
bearing elements 24, including the bearing bolts 26, and
the toothing elements 28 consist of a metal material, for
example a steel material. In contrast to conventional
spindles, however, the wind-on spindle 12 according to the
invention consists of a plastic material. This is possible
because of the special configuration of the wind-on
spindle 12 according to the invention. As can be seen, for
example, in the sectional view in fig. 6, the wind-on
spindle 12 possesses two planar slots 14 and 15 running

parallel to one another through the cylinder wall of the
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wind-on spindle 12. The first slot 15 possesses, at its
lower end in the figures, a widened orifice, into which
the safety belt 16 can be inserted with its loop 18 and
with the bolt 20 led through this, as can be seen in
fig. 6. The slot 15 narrows from the widening in such a
way that the bolt 20 and therefore the safety belt 16 are
anchored in the orifice of the slot 15 against upward

movement in fig. 6.

As can likewise be seen in fig. 6, the safety belt 16 runs
from its anchoring through the first slot 15 and out
through the upper exit orifice and is then deflected
through about 90°. Subsequently, the belt 16 is guided
over the upper curved outer face 30 of the wind-on spindle
12. In this case, the safety belt 16 1is guided, in
particular, over about one quarter of the circumference of
the wind-on spindle 12. The safety belt 16 is then led
through the upper entry orifice of the second slot 14 into
the latter and through this to its lower exit orifice 32.
For entry into the second slot 14, the safety belt 16 is
again deflected through about 90°. Subsequently, the
safety belt 16 emerges through the lower exit orifice 32
of the second slot 14. In the state unwound completely
from the wind-on spindle 12, as shown in figs 4 to 6, the
safety belt 16 bears in a sheet-like manner on the outer
face 30 of the spindle 12. If, then, a pull is exerted on
the safety belt 16 in the unwinding direction of the
latter, as illustrated in fig. 6 by the arrow 34, part of
this force is absorbed due to the frictional contact
between the underside of the safety belt 16 and the
surface 30 of the wind-on spindle 12. The force acting on
the anchoring, formed by the loop 18 and the bolt 20, of
the safety belt 16 on the spindle 12 is correspondingly
lower. It is thereby possible to produce the wind-on

spindle 12 from a plastic material, without the safety of
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the belt device being impaired. The first and second slots
15, 14 may in this case run essentially parallel to the
force acting along the arrow 34 on that end of the safety
belt 16 which emerges from the exit orifice 32. However,
under tensile load according to the arrow 34, a slight
rotation of the spindle 12 clockwise out of the position
shown in figs 5 and 6 may occur. It is therefore possible
that there is an acute angle between the direction of pull
and the slots.

Figs 7 to 10 show a further exemplary embodiment of a
safety belt device 10 according to the invention. This
largely corresponds to the safety belt device 10 shown in
figs 3 to 6. In contrast to the safety belt device 10 from
figs 3 to 6, however, the safety belt device 10 in figs 7
to 10 possesses only one slot 14. As can be seen
particularly in figs 9 and 10, the safety belt 16 is once
again anchored in a receptacle 36 of the wind-on spindle
12 by means of the bolt 20 led through its loop 18. In
this exemplary embodiment, however, in the state unwound
completely from the spindle 12, as illustrated, the safety
belt 16 is first guided from this anchoring over the
curved outer surface 30 of the wind-on spindle 12 as far
as the upper entry orifice of the slot 1l4. In this case,
in this example, the safety belt 16 is guided over about
half of the circumference of the wind-on spindle 12.
Subsequently, the safety belt 16 runs via the entry
orifice through the slot 14 and through the exit orifice
32 out of the slot 14. The slot 14 may in this case run
nonparallel to the force acting, according to the arrow 34
shown by way of example in fig. 7, on that end of the
safety belt 16 which emerges from the exit orifice 32. In
the embodiment according to figs 7 to 10, the frictional
surface provided for reducing the action of force can be

maximized further, so that the stability requirements
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demanded of the wind-on spindle 12 can be further reduced,
while at the same time the safety requirements are adhered

to.

Although not illustrated in the figures, it 1is also
possible to arrange on the outer surface 30 of the wind-on
spindle 12 a casing layer, over which the safety belt 16
is guided. By a suitable choice of material, an especially
high coefficient of friction can be generated between the
belt and casing face, and therefore the force-reducing
action of the frictional surface can be optimized.
Moreover, it 1is conceivable, for example in the example
shown in figs 7 to 10, to produce the wind-on spindle 12
as a two-component part from different plastics, for
example by means of an injection molding method. In this
case, highly loaded portions, such as, for example, the
wall portion 38 providing the slot 14 and/or the portion
40 providing the receptacle 36, may be manufactured from a
plastic having a higher load-bearing <capacity than

remaining portions of the spindle 12.

The safety device according to the invention is therefore
distinguished, as compared with conventional safety
devices, by a more cost-effective production and a lower
weight, the safety requirements placed upon such devices

being fulfilled at all times.
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Claims:
1. A safety belt device, in particular for a motor
vehicle, comprising a wind-on spindle (12) which is

mounted rotatably in a housing connected to the motor
vehicle body and on which a safety belt (16) is held with
its one end, the wind-on spindle (12) being prestressed
into a wind-on position, in which the safety belt (16) is
wound on the wind-on spindle (12) and the safety belt (16)
can be unwound from the wind-on spindle (12), counter to
the prestress, as a result of the rotation of the latter,
and the safety belt (16) emerging from.its end held on the
wind-on spindle (12) through an exit orifice (32) out of
the wind-on spindle (12), wherein, in the state unwound
completely from the wind-on spindle (12), the safety belt
(16) runs, between its end held on the wind-on spindle
(12)

(12), in a sheet-like manner over at least one surface
(30)

and the exit orifice (32) of the wind-on spindle

2. The safety belt device as claimed in claim 1, wherein
the at least one surface (30) is a surface (30) of the
wind-on spindle (12), in particular an outer face (30) of

the wind-on spindle (12).

3. The safety belt device as claimed in either one of
claims 1 and 2, wherein the at least one surface (30) is
formed by a casing layer applied to an outer face (30) of

the wind-on spindle (12).

4. The safety belt device as claimed in one of the
preceding claims, wherein the at least one surface (30) 1is

curved.
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5. The safety belt device as claimed in one of the
preceding claims, wherein at least one slot (14, 15) with
an entry orifice and with the exit orifice (32) runs
inside the wind-on spindle (12), the safety belt (16)
running through the slot (14, 15).

6. The safety belt device as claimed in claim 5, wherein
the at least one surface is a surface laterally delimiting

the at least one slot (14, 15).

7. The safety belt device as claimed in one of the
preceding claims, wherein, in the state unwound completely
from the wind-on spindle (12), the safety belt (16) runs
first, starting from its end held on the wind-on spindle
(12), through a first slot (15) in the wind-on spindle
(12), subsequently runs over the at least one surface (30)
and, thereafter, runs through a second slot (14) in the

wind-on spindle (12).

8. The safety belt device as claimed in claim 7, wherein
the first and second slots (15, 14) run parallel to one

another.

9. The safety belt device as claimed in one of claims 1
to 6, wherein, in the state unwound completely from the
wind-on spindle (12), the safety belt (16) first runs,
starting from its end held on the wind-on spindle (12),
over the at least one surface (30) and subsequently runs
through at least one slot (14) in the wind-on spindle
(12).
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*10. The safety belt device as claimed in one of the
preceding claims, wherein the safety belt (16) possesses
at its end held on the wind-on spindle (12) a loop (18),
through which is led a bolt (20) which is held in a
receptacle (36) of the wind-on spindle (12).

11. The safety belt device as claimed in one of the
preceding claims, wherein the wind-on spindle (12)

consists at least partially of a plastic.

12. The safety belt device as claimed in one of claims 1
to 10, wherein the wind-on spindle (12) consists at least

partially of an aluminum material.
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