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Drive cable having a plastics cable body

The invention relates to a drive cable for actuating a structural element being movable

as against a structure, having the features of the preamble of claim 1.

Drive cables of this kind are known from practice and serve to actuate, for example in
the context of a motor vehicle, a lid element of a sliding roof arrangement, which lid
element constitutes a movable structural element and with the aid of which a roof
opening of the relevant vehicle may selectively be closed or at the very least partially be
cleared. The drive cable transmits a drive force from a drive motor onto the lid element
and comprises a cable body which is made of plastics, and is provided with an
armouring. The armouring reaches through the cable body in the axial direction thereof.
Moreover, over at least part of the periphery of the cable body, a denticulation is
realised which extends in the axial direction, and which serves to engage a mating
denticulation formed by a driving wheel of the drive motor. The armouring gives the

needed stability to the drive cable.

With plastics drive cables of the afore described kind, the problem of stable connecting

to the movable structural element to be actuated has not been solved to date.

It is the object of the invention to create a drive cable of the type referred to in the
introduction, in a simple manner being connectable to the structural element movable
against the structure and having sufficient stability in the resulting region of connecting

so as to also withstand high forces.

In accordance with the invention, this object is attained by the drive cable having the

features of claim 1.
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In accordance with the invention, a drive cable is thus proposed, for actuating an
element being movable with respect to a structure, comprising a cable body which is
made of one or more plastics and which comprises a denticulation extending in the axial
direction for engaging a mating denticulation as well as at least one armouring, which
continuously reaches through the cable body in the axial direction. For coupling the
drive cable to the movable structural element, the drive cable includes a coupling
element which is realised as a moulded section, and which is moulded in a cable
connecting region so as to adjoin the cable body and includes a coupling portion for

being coupled to the moveable element.

The drive cable according to the invention thus includes a moulded portion,
manufactured in the connecting region of the cable according to a moulding method, in
particular to an injection moulding method, and adjoining the cable body. The moulded
portion formed by the coupling element defines the overmoulded length of the cable.
For the purpose of coupling to the movable element, the coupling element includes a
coupling portion, which may for example project in relation to the axis of the drive
cable in the radial direction, from a joining portion or support portion, whose peripheral
face is preferably flush with the peripheral face of the cable body. Hence, the coupling
element may directly be guided in a guide track of a guide rail, in which the drive cable

is also guided.

The connecting region of the cable is the region of the cable, where it is coupled to the
moveable element to be driven, and may be an end region of the cable. However, the
connecting region may be any other region along the cable suitable for coupling it to the

moveable element to be driven.

In a preferred embodiment of the drive cable according to the invention, the coupling
element reaches around the armouring, wherein it is directly moulded onto the same. By
directly joining the coupling element to the armouring, that means in a cable region free
of the cable body, high peel or racking forces may be realised, that means it is possible
to connect the coupling element to the drive cable so fixedly that it does not even get
detached from the drive cable or from the cable body under high forces. For the present
purpose, high forces are for example forces that are higher than half of the breaking load

of the drive cable.
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For further stabilising the joining of the coupling element to the drive cable, it is
advantageous if an anchor element is provided for anchoring the coupling element to the
armouring of the drive cable. By way of the anchor element, the position of the coupling
element is also securely kept up as against the cable body when large forces act in the
axial direction of the cable. By the anchor element, the contact surface between the

coupling element and the armouring is increased.

The anchor element for the coupling element may be realised in different manners. For
example, a deformed armouring portion forms the anchor element or the anchor element
may also be a separate piece fixed to the armouring. Combinations of the different

anchor elements are also conceivable.

A deformed armouring portion for forming the anchor element may for example be
realised by an armouring loop, by one or more kinks or bends of the armouring or by a

knot of the armouring.

Moreover, the deformed armouring portion, being projected in the longitudinal direction
of the cable, for enlarging the contact face between the coupling element and the
armouring and hence for forming the anchor element, may be outside of the cross-

section of the cable body, wherein it is always embedded into the coupling element.

In a preferred embodiment of the drive cable according to the invention, the armouring
of the drive cable comprises one or more wires of filaments twisted together. By locally
untwisting the wire, an anchor element for the coupling element can conveniently
formed. The anchor element can also be formed by untwisting and fanning out the

filaments at the wire end thereby forming the anchor element.

An anchor element that is realised as a separate piece is, for example, a crimp sleeve or
a tab, which has a special shape and extends in the radial direction in relation to the axis

of the armouring.

If the armouring includes several armouring harnesses, the anchor element may be
formed by a connecting region of two armouring harnesses. For example, the two

armouring harnesses are knotted for this purpose.
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In a special embodiment of the drive cable according to the invention, an annular-collar-
like portion of the cable body forms the anchor element, an armouring portion abutting
on said portion in the longitudinal direction of the cable, and the coupling element
directly being moulded onto the armouring portion. Before moulding the coupling
element onto the armouring portion, the cable body, in this embodiment, is removed in a
portion spaced apart from the cable end, such that the coupling element may get caught

at the remaining end-side and annular-collar-like portion of the cable body.

It is also conceivable that the coupling element is directly moulded onto the periphery
of the cable body. In this case, it is advantageous if, in the region of joining for the
coupling element, the cable body, at the periphery, includes a structured anchor surface
for the coupling element. The anchor face is, for example, realised by a roughening or
ribbing of the periphery of the cable body or also by the denticulation. The structured
anchor surface, which may be generated by working the plastics of the cable body,
makes additional anchor forces for the coupling element available, such that the

coupling element may also withstand high tensile forces.

The drive cable according to the invention is in particular a drive cable for a movable
roof element of a motor vehicle. In this way, the drive cable, with its coupling element,
may be joined to a drive slide of a sliding roof mechanism of a motor vehicle or also to

a shading system of a vehicle roof.

Subject-matter of the invention is also a tool for moulding a coupling element being
realised as an injection moulded section to a drive cable, which serves to actuate a
structural element being movable as against a structure and comprises a cable body
which is made of plastics, and which includes a denticulation extending in the axial
direction for engaging a mating denticulation as well as at least one armouring, which
continuously reaches through the cable body in the axial direction. The tool comprises a
tool mould having a mould cavity, which corresponds to the coupling element and
includes an opening, via which the drive cable can be introduced into the mould cavity

and whose cross section is designed according to the cross section of the cable body.

In a preferred embodiment of the tool according to the invention, the diameter of the

opening is smaller than the diameter of the cable body, so that the plastics of the cable
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body is used for sealing the mould cavity in the region of the opening, to be more
precise in such a manner that the tool mould wall, in which the opening is realised,
engages the plastics or the polymer of the cable body in the closed position of the tool
mould, in this way sealing the mould cavity. Thus, a robust sealing concept is achieved,

wherein excess material or burrs can be securely avoided.

The opening is in particular a sealing-free opening, so that the opening comprises no

wearing part.

In order to be able to position the drive cable in the tool for positionally accurate
moulding of the coupling element, the tool mould preferably has a holding element for
the armouring of the drive cable. In this embodiment, the armouring thus takes up a
defined position during the injection moulding process carried out with the help of the

tool.

In a special embodiment of the overmoulding tool according to the invention, in which
an anchor element for the coupling element may also be manufactured with the aid of
the tool, the tool mould includes a deforming arrangement for the armouring of the

drive cable.

For example, pins, ribs or lands form the deforming arrangement, which engage the
mould cavity. The pins, ribs or lands function in such a manner that contact is
established between them and the armouring freed from the cable body when the tool
mould, which is usually built up of two shells, is being closed, kinking or bending the
armouring, whereby an anchor portion or an anchor element is formed. Thus,
deformation of the armouring to increase the mechanical anchoring in the overmoulded
part of the cable formed by the coupling element can be formed during closing
operation of the mould. No additional process steps are needed for deforming the anchor

element.

Since the drive cable has to have an accurate orientation in its guide when being
employed, in order to be able to bring it into engagement with a toothed driving wheel
or the like and still make it possible to join the coupling element to the structural

element to be driven, the tool mould, in a preferred embodiment, includes a mating
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denticulation or negative profile, which engages the denticulation of the cable body
when the drive cable engages the mould cavity. Thus, the denticulation of the cable is
used for proper orientation of the cable in the overmoulding tool. Of course, alternative
means for defined orientation of the cable in the mould are conceivable. Such a
positioning means ensures the correct orientation of the cable in the mould with no
additional effort, so that misalignment is avoided. Further, by the defined positioning of
the cable in the mould, a defined peel and racking force for the cable and a defined

overmoulded length are given.

The mating denticulation may be realised at a pinion or a slider of the tool mould, which
is used for supplying and/or for removing the drive cable in or from the mould cavity

and which may automatically operate. The slider can be provided with a driving unit.

Further advantages and advantageous configurations of the subject-matter of the

invention can be taken from the description, from the drawing and from the claims.

Exemplary embodiments of the drive cable according to the invention and of the tool
according to the invention are illustrated in a schematically simplified way in the

drawing and will be explained in more detail in the following description. In the figures:

Figure 1 shows a schematic view from above onto a vehicle roof having a drive

unit for a movable lid element;

Figure 2 shows a schematic view of a drive cable of the drive unit, said drive cable

being guided in a guide rail;

Figure 3 shows a perspective view of the drive cable according to Figure 2 on its
own;

Figure 4 shows a view from above onto the drive cable according to Figure 3;

Figure 5 shows a face-side view of the drive cable according to Figure 3 in the

guide rail;

Figure 6 shows an end region of an alternative embodiment of a drive cable

having a coupling element;
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Figure 7

Figure 8

Figure 9

Figure 10

Figure 11

Figure 12

Figure 13

Figure 14

Figure 15

Figure 16

Figure 17

Figure 18

PCT/EP2017/052589

shows an end region of another embodiment of a drive cable having a

coupling element;

shows an end region of another embodiment of a drive cable having a

coupling element;

shows an end region of another embodiment of a drive cable having a

coupling element;

shows an end region of another embodiment of a drive cable having a

coupling element;

shows an end region of another embodiment of a drive cable having a

coupling element;

shows an end region of another embodiment of a drive cable having a

coupling element;

shows an end region of another embodiment of a drive cable having a

coupling element;

shows an end region of another embodiment of a drive cable having a

coupling element;

shows an end region of another embodiment of a drive cable having a

coupling element;

shows a face-side view of the drive cable according to Figure 15 without

the coupling element being illustrated;

shows an end region of another embodiment of a drive cable having a

coupling element;

shows a face-side view of the cable according to Figure 17, but without

the coupling element being illustrated;
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Figure 19

Figure 20

Figure 21

Figure 22

Figure 23

Figure 24

Figure 25

Figure 26

Figure 27

Figure 28

Figure 29

Figure 30
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shows an end region of another embodiment of a drive cable having a

coupling element;

shows an end region of another embodiment of a drive cable having a

coupling element;

shows an end region of another embodiment of a drive cable having a

coupling element;

shows a section through the drive cable according to Figure 21 along
line X-X in Figure 21;

shows an end region of another embodiment of a drive cable having a

coupling element;

shows an end region of another embodiment of a drive cable having a

coupling element;

shows a longitudinal section through a tool for moulding a coupling

element to a drive cable;

shows a section through the tool according to Figure 25 along line A-A in

Figure 25;

shows a longitudinal section through an alternative embodiment of a tool

for moulding a coupling element to a drive cable;

shows a section through the tool according to Figure 27 along line B-B in

Figure 27,

shows a longitudinal section through an alternative embodiment of a tool

for moulding a coupling element comprising a slider to a drive cable;

shows a longitudinal section through another embodiment of a tool for
moulding a coupling element to a drive cable having an armouring

holder;



10

15

20

25

WO 2017/153103 PCT/EP2017/052589

9
Figure 31 shows a section through the tool according to Figure 30 along line C-C in
Figure 30;
Figure 32 shows a longitudinal section through another embodiment of a tool for

moulding a coupling element to a drive cable;

Figure 33 shows a longitudinal section through another embodiment of a tool for

moulding a coupling element to a drive cable;

Figure 34 shows a section through the tool according to Figure 33 along line D-D in

Figure 33;

Figure 35 shows a longitudinal section through another embodiment of a tool for

moulding a coupling element to a drive cable; and

Figure 36 shows a section through the tool according to Figure 33 along line E-E in

Figure 33.

In Figure 1, a vehicle roof 10 is shown which is part of a passenger car not being

illustrated otherwise, and which includes a roof opening 12, which may selectively be
closed or at the very least partially be cleared with the aid of a lid element 14. The lid
element 14 thus constitutes a vehicle element, which is movable as against the vehicle

structure and is part of a roof opening system.

In order to be able to displace the lid element 14, the roof opening system includes
displacing kinematics, which, in relation to a vertical longitudinal centre plane of the
roof on each of their two sides, include a drive slide 16A or 16B, which is guided in a

respective guide rail 18A or 18B extending in the longitudinal direction of the roof.

For driving, a drive cable 20 that is rigid in compression and tension is connected to
each drive slide 16A, 16B via a respective coupling element 22, which is formed from a
plastics injection moulded section of the respective drive cable 20 and is connected to

the respective drive slide 16A or 16B.

The drive cables 20 are guided to a common drive motor 24 via corresponding guide

channels and engage with a common toothed driving wheel 26 of the drive motor 24.
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The drive motor 24, the toothed driving wheel 26 and the drive cables 20, which are
connected to the drive slides 16A and 16B via the coupling elements 22, hence form a

drive unit for the lid member 14.

The drive cables 20, which are illustrated in a detailed fashion using Figures 2 to 5, and
are guided in a respective guide channel 28 of the relevant guide rail 18A or 18B for the
drive slides 16A and 16B, are each realised as plastics drive cable and each include a
substantially cylindrical cable body 30 which is made of a bendable plastics material,
and which, at the periphery, is provided with a denticulation 32, which extends in the
axial direction of the drive cable 20 and is realised for engaging the toothed driving
wheel 26 that forms a mating denticulation. The denticulation of the drive cable 20
assigned to drive slide 16A, is arranged on the side of the cable body 30 facing away
from the roof opening 12, whereas the denticulation 32 of the drive cable 20 assigned to

drive slide 16B is arranged on the side of the cable body 30 facing the roof opening 12.

Each of the drive cables 20 is moreover provided with an armouring 34, which is
formed from a steel wire strand in the present case and reaches through the cable
body 30 in the axial direction. Alternatively, the armouring 34 may also be made from

another axially stiff and bendable material.

In a cable end portion 36, each of the drive cables 20 is provided with the coupling
element 22 for being connected to the respective drive slide 16A or 16B. An injection
moulded section which is made of a plastics material forms the coupling element 22,
which adjoins the cable body 32 with a joining portion 38. The joining portion 38 has a
peripheral face or mantle, which is flush with the peripheral face of the cable body 30,
such that the coupling element 22 may be guided in the guide channel 28 of the relevant
guide rail 18A or 18B, together with the cable body 30. A connecting portion 40 in the
manner of a tab projects from the joining portion 38 in the direction of the respective
drive slides 16A or 16B. The connecting portion 40, as it can in particular be learned
from Figure 5, has an at least nearly L-shaped cross-section for connecting to the

respective drive slide.

In order to guarantee that the coupling element 22 is a racking-resistant part of the drive

cable 20, the armouring 34, which is guided out of the cable body 30 into the coupling
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element 22, forms an internal anchor element 42, which is formed from an end portion
of the armouring 34 having been bent several times and initially extends, starting from
the cable body 30, in the joining portion 38 and then through the connecting portion 40
close to the face side of the coupling element 22. In this way, a large joining and
anchoring face can be made available by the armouring 34, and hence a large anchor
force for the coupling element 22. The coupling element 22, which adjoins the cable
body 30 and has been moulded thereon according to an injection moulding method, thus
reaches around the armouring 34 in a direct manner, wherein the anchor element 42
formed by the armouring 34, when projected in the longitudinal direction of the cable, is
outside of the cross-section of the cable body 30 and is embedded into the coupling

element 22.

In Figure 6, an alternative embodiment of a drive cable 20 is illustrated, serving to drive
a sliding roof lid of the type that is illustrated in Figure 1 and comprising a cable

body 30, in correspondence with the embodiment according to Figures 2 to 5, which is
provided with a denticulation and through which an armouring 34 reaches in the axial
direction. In a cable end portion 36, the armouring 34 leaves the cable body 30, that
means the cable body 30 is removed in the cable end portion 36. In the cable end
portion 36, a coupling element 22 is moulded onto the armouring 34 in a direct manner,
said coupling element being realised as a plastics injection moulded section and
including a joining portion 38, which reaches around the armouring 34 and whose
periphery/mantle is flush with the periphery of the cable body 30. A connecting portion
40 being illustrated in dashed lines in the drawing projects, in relation to the axis of the
cable 20 in the transverse direction or radial direction, from the joining portion 38,
which adjoins the cable body 30, the drive cable 20 being able to be joined to a drive
slide of the roof opening mechanism via said connecting portion 40. With the
embodiment in accordance with Figure 6, the armouring 34 forms the anchoring for the

coupling element 22.

In Figure 7, another embodiment of a drive cable 20 is illustrated, which largely
corresponds to the embodiment according to Figure 6, but differs from the same in that
it includes two armourings 34 each of which constitutes an armouring harness, and

which are freed from a cable body 30 in a cable end region 3, but around which a
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coupling element 22 with the joining portion 38 thereof reaches. Apart from that, the
drive cable 20 in accordance with Figure 7 corresponds to the drive cable according to

Figure 6.

In Figures 8 to 14, drive cables 20 are in each instance illustrated, formed from a cable
body 30, in correspondence with the aforedescribed embodiments, said cable body
being provided, over at least part of its periphery, with a denticulation extending in the
longitudinal direction of the cable for engaging a toothed driving wheel of a drive
motor. An armouring 34 which is realised as a wire strand, and which extends in the
axial direction of the cable body 30, reaches through the cable body 30. In a respective
cable end portion 36, the armouring 34 is in each instance freed from the cable body 30
so that it is possible that it is provided with a coupling element 22 for being joined to a
drive slide of a roof opening mechanism. The armouring 34 is deformed in the
respective cable end portion 36 for forming an anchor element 42 for the coupling
element 22 that is realised as a plastics injection moulded section. The respective anchor

element 42 provides mechanical anchoring of the coupling element 22.

In the embodiment according to Figure 8, the armouring 34 is kinked four times for

forming the anchor element 42.

In the embodiment illustrated in F{gure 9, the armouring 34, in the cable end portion 36,

forms an anchor element 42 in the form of a loop.

In the embodiment in accordance with Figure 10, the armouring 34, in the cable end
portion 36, forms an anchor element 42 in the form of a loop, wherein the end of the

armouring 34 once more is folded around an axially running portion of the armouring
34.

In the embodiment in accordance with Figure 11, the armouring 34, in the cable end

portion 36, forms a knot as the anchor element 42 for the coupling element 22.

In the embodiment in accordance with Figure 12, the individual filaments of the wire-
like armouring 34 are detached from one another at their ends, such that the armouring

34 is in a fanned-out state for realising an anchor element 42.
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In the embodiment in accordance with Figure 13, the armouring 34 that consists of a
wire strand, in the cable end portion 36, is in a widened state in a region spaced apart

from the armouring end, such that an anchor element 42 is formed.

In the embodiment in accordance with Figure 14, the wire-like armouring 34, in the
cable end portion 36, for realising an anchor element 42 in correspondence with the
embodiment according to Figure 13, is likewise in a widened state, in the region spaced
apart from the armouring end, wherein the individual filaments of the wire are braided

or knotted with one another.

In Figures 15 and 16, another embodiment of a drive cable 20 having a cable body 30
which is made of a bendable plastics is illustrated, an armouring 34 reaching through
said cable body in the axial direction. In a cable end portion 36, the armouring 34 is
freed from the cable body 30 and is provided with an anchor element 42 realised as a
crimp sleeve. The crimp sleeve 42 has been slid onto the armouring 34 and has been
crimped there for the purpose of fixation. A coupling element 22 realised as an injection
moulded section encompasses the armouring 34 and the anchor element 42, the drive
cable 20, in accordance with the above-described embodiments, being able to be
connected to a drive slide of roof opening kinematics via said coupling element 22. If
the at least one armouring has an excentric position with regard to the cable axis, the

crimp sleeve may be provided with an excentric hole for inserting the armouring.

In Figures 17 and 18, a drive cable 20 is illustrated largely corresponding to the drive
cable according to Figures 15 and 16, but differing from the same in that a sheet metal
tab, which forms an anchor element 42, has been crimped in the cable end portion 36
instead of a crimp sleeve. The sheet metal tab extends in the transverse direction of the
cable and is completely embedded into the coupling element 22 realised as a plastics

injection moulded section.

In Figure 19, a drive cable 20 is illustrated including, in correspondence with the above-
described embodiments, a cable body 30, through which an armouring 34 reaches. In a
cable end portion 36, the armouring 34, in the region spaced apart from the cable end, is
freed from the cable body 30 in an anchoring portion. At the cable end, a portion of the

cable body 30 acting as an annular collar thus remains, which serves as an anchor
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element 42 for a coupling element 22 for connecting the drive cable 20 to a drive slide
of a roof opening mechanism. The coupling element 22 directly has been moulded onto

the armouring 34 between the anchor element 42 and the cable body 30.

In Figure 20, a drive cable 20 formed from a cable body 30 is illustrated, through which
cable body an armouring 34 which is made of a steel wire strand reaches in the axial
direction. In a cable end portion 36, the cable body 30 has been worked at its periphery,
to be precise in such a manner that the peripheral face is realised like ribs for realising
an anchor face 44. A coupling element 22, which constitutes a plastics injection

moulded section, is in turn anchored at the anchor face 44.

In Figures 21 and 22, another embodiment of a drive cable 20 including a cable body 30
is illustrated, which cable body is provided with a denticulation 32 at its periphery. In
the axial direction, an armouring 34 reaches through the cable body 30. In a cable end
portion 36, in the region of the denticulation 32, a coupling element 22 is moulded,
which constitutes a plastics injection moulded section and serves to connect the drive
cable 20 to a drive slide of a sliding roof mechanism. The denticulation 32 forms an

anchor face 44 for the coupling element 22 in the cable end portion 36.

In Figure 23, another embodiment of a drive cable 20 being a combination of the
embodiments illustrated in Figures 14 and 15 is illustrated. Said drive cable thus
comprises, in a cable end portion 36, for realising anchor elements 42, a widened
dissolved armouring portion on the one hand as well as a crimp sleeve, on the other

hand, which has been crimped onto the end of the armouring 34.

In Figure 24, a drive cable 20 being a combination of the embodiments in accordance
with Figures 14 and 19 is illustrated. For realising anchor elements 42 for a coupling
element 22 realised as an injection moulded section, a widened and dissolved armouring
portion of the strand-like armouring and a face-side annular collar which is made of the

cable body 30 are therefore disposed in the cable end portion 36.

In Figures 25 and 26, a tool for moulding a coupling element onto a drive cable 20 of
the kind illustrated in Figure 8 according to an injection moulding process is shown.

The tool 50 comprises a tool mould 52 having an upper tool 54 and a lower tool 56, and
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limiting a mould cavity 58 for moulding the coupling element. The tool mould 52, in the
closed position illustrated in the drawing, has an opening 60, via which the drive

cable 20 may engage the mould cavity 58. The drive cable 20, which may be provided
with the coupling element 22 with the aid of the tool 50, has, as already described
above, a cable body 30 having a cylindrical shape in general and a denticulation, an
armouring 34 reaching through said cable body in the axial direction. In a cable end
portion 36, the armouring is freed from the cable body 30, i.e. in the cable end portion
36, the cable body 30 is removed from the armouring 34 before the cable 20 is inserted
into the tool mould 52. The tool mould 52, in the region of the opening 60, is provided
with an annular collar 62, such that the opening 60 has an inside diameter which is
smaller than the outside diameter of the cable body 30, so that the tool mould 52 presses
into the polymer of the cable body during its closing. Thereby, the elasticity of the
polymer of the cable body 30, in the closed position of the tool mould 52, may be
employed for sealing the mould cavity 58, wherein the cylindrical shape of the cable

body 30 improves the sealing properties.

In the mould cavity 58, three pins or lands 64 are arranged, which constitute a
deforming installation for the armouring 34 and with the aid of which, when the tool
mould 52 is being closed, the armouring portion 34 freed from the cable body 30 may
be deformed for realising an anchor element 42. Two of the pins or lands 64 engage the
mould cavity 58 from below and one of the pins or lands 64 engages the mould cavity
58 from the top, between the two other pins or lands 64. By way of the deforming
installation formed by the pins or lands 64, an anchor element 42 for the coupling
element 22 at the drive cable 20 can thus directly be realised in the mould for producing

the coupling element 22.

In Figures 27 and 28, a tool 70 including a tool mould 52 is illustrated, and formed from
an upper tool 54 and from a lower tool 56, which together limit a mould cavity 58 for
moulding a coupling element of a drive cable 20 of the kind illustrated in Figure 15. As
already described above, the drive cable 20 has a substantially cylindrical cable body 30
having a denticulation 32 and an armouring 34, which reaches through the cable

body 30 in the axial direction and leaves the cable body 30 in a cable end portion 36. At

the free end of the armouring 34, a crimp sleeve is fixed, which serves as an anchor
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element 42 for a coupling element that can be moulded thereon with the aid of the
tool 70. In order to be able to exactly position the drive cable 20 regarding the
orientation of the coupling element 22 to be injected as against the denticulation, the
lower tool 56 includes a mating denticulation 72, which may be brought into

engagement with the denticulation 32 of the drive cable 20.

Moreover, the mould cavity 58, on the side of the cable body 30, is limited by an
annular collar 62, whose inside diameter limits an opening 60, via which the drive
cable 20 engages the mould cavity 58. In the closed position of the tool mould 52, the
annular collar 62 engages the cable body 30 without using further sealing elements,

wherein the plastics of the cable body 30 is used for sealing the mould cavity 58.

In Figure 29, another embodiment of a tool 80 for moulding a coupling element onto a
drive cable 20 is illustrated. The tool 80 largely corresponds to the tool according to
Figures 27 and 28, but differs from the same in that it is provided with a slider 82, with
the aid of which the drive cable 20 can be introduced into the mould cavity 58 and be
removed from the mould cavity 58 after the coupling element 22 has been moulded. A
mating denticulation 72 is realised at the slider 82, which denticulation may be brought
into engagement with the denticulation 32 of the drive cable 20, such that the drive
cable 20 has an exact position as against the mould cavity 58 in respect of its
denticulation 32. Hence, it can be guaranteed that the coupling element 22 to be
moulded likewise has a defined position as against the denticulation 32 of the drive

cable 20.

In Figures 30 and 31, a tool 90 1s illustrated, which likewise serves to mould a coupling
element realised as an injection moulded section onto a drive cable 20. The drive

cable 20 has a cable body 30 having an armouring 34, which leaves the cable body 30 in
a cable end portion 36 and is provided with an anchor element 42 for the coupling
element 22, said anchor element being realised as a crimp sleeve. On the side facing
away from an inlet opening 60 for the drive cable 20, a mould cavity 58 of the tool 90
has a holding opening 92, at which an end portion of the armouring 34 can be jammed.
Hence, the cable end portion 36 or the armouring 34 may be kept tensioned in the

mould cavity 58. After the coupling element 22 has been moulded onto the drive
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cable 20, the excess length of the armouring 34, which leaves the coupling element 22

on the side facing away from the cable body 30, can be cut to length.

In Figure 32, another embodiment of a tool 100 for joining a coupling element is
illustrated, serving to connect a drive cable 20 to a drive slide of a sliding roof
mechanism. In correspondence with the embodiment according to Figures 30 and 31,
the drive cable 20 has a cable end portion 36, which abuts on a cable body 30 in the
axial direction and in which an armouring 34, which leaves the cable body 30, is
provided with an anchor element 42 realised as a crimp sleeve. In order to keep the
armouring portion that is provided with the crimp sleeve 42, and freed from the cable
body 30 tensioned in a mould cavity 58 of the moulding tool, an upper tool 54 and a
lower tool 56 each include a holding rib 102. Between the holding ribs 102, the
armouring 34 may be jammed in the mould cavity 58, such that the coupling element 22
may directly be injection moulded around the armouring 34 including the anchor
element 42. Apart from that, tool 100 corresponds to the moulding tool illustrated in
Figures 30 and 31.

In Figures 33 and 34, a tool 110 is illustrated, which largely corresponds to the tool
according to Figure 32, but differs from the same in that it does not include any holding
ribs for the armouring 34 of the drive cable 20. The tool 110 has an opening 60, too,
which, because of an annular collar 62 being present, has an inside diameter that is
smaller than the outside diameter of a cable body 30 of the drive cable 20. The cable
body 20 or the plastics thereof may therefore be used for sealing the mould cavity 58.

In Figures 35 and 36, a tool 120 for moulding a coupling element onto a drive cable 20
of the kind illustrated in Figure 18 is shown. The mould cavity 58 of the tool 120 has, as
Figure 36 shows a cross-section of tool 120 along section E-E of Figure 35, having an
S-shaped cavity 58. In the cavity 58, an anchor tab of twice bent sheet metal is crimped
onto the armouring 34 of the drive cable thereby forming an anchor element 42 for the

coupling element 22 at the drive cable 20.
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Claims

. A drive cable for actuating an element being movable relative to a structure,

comprising a cable body (30) which is made of one or more plastics, and which
comprises a denticulation (32) extending in the axial direction for engaging a
mating denticulation as well as at least one armouring (34), which extends
through the cable body (30) in the axial direction, characterised by a coupling
element (22) which is realised as a moulded section, and which is moulded in a
cable connecting region (36) so as to adjoin the cable body (30) and includes a

connecting portion (40) for being coupled to the moveable element.

. The drive cable according to claim 1, characterised in that the coupling

element (22) encases the armouring (34) and is directly moulded onto the same.

. The drive cable according to claim 1 or 2, characterised in that the armouring

(34) is provided with an anchor element (42) for the coupling element (22).

. The drive cable according to claim 3, characterised in that a deformed armouring

portion forms the anchor element (42).

. The drive cable according to claim 4, characterised in that the deformed

armouring portion forms an armouring loop.

. The drive cable according to claim 4 or 5, characterised in that the deformed

armouring portion, being projected in the longitudinal direction of the cable, is

outside of the cable body (30) and is embedded into the coupling element (22).

. The drive cable according to any one of the claims 3 to 6, characterised in that at

least one wire comprising filaments forms the armouring (34), which filaments

are in a disentangled or widened state for forming the anchor element (42).

. The drive cable according to claim 3, characterised in that the anchor element

(42) is a separate piece, which is fixed to the armouring (34).
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11.

12.

13.

14.

20

The drive cable according to claim 3, characterised in that an end-side portion of
the cable body (30) forms the anchor element (42), an armouring portion
abutting on said end-side portion in the longitudinal direction of the cable, and

the coupling element (22) directly being moulded onto the armouring portion.

The drive cable according to any one of the claims 1 to 9, characterised in that

the coupling element (22) is moulded onto the periphery of the cable body (30).

The drive cable according to claim 10, characterised in that the cable body (30),
at the periphery, includes a structured anchor surface (44) for the coupling

element (22).

The drive cable according to one of claims 1 to 11, characterized in that the
connecting portion (40) of the coupling element (22) has a defined position with

respect to the denticulation (32).

A tool for moulding a coupling element (22) being realised as an injection
moulded section to a drive cable, which serves to actuate a structural element
being movable as against a structure and comprises a cable body (30) which is
made of plastics, and which includes a denticulation (32) extending in the axial’
direction for engaging a mating denticulation as well as at least one armouring
(34), which continuously reaches through the cable body (30) in the axial
direction, comprising a tool mould (52) having a mould cavity (58), which
corresponds to the coupling element (22) and includes an opening (60) having a
cross section designed according to the cross section of the cable body (30) and

via which the drive cable (20) can be introduced into the mould cavity (58).

The tool according to claim 13, characterized in that the opening (60) has an
inside diameter, which is smaller than the outside diameter of the cable body
(30), wherein the tool mould (52) includes a sealing surface in the region of the
opening, said sealing surface resting against the cable body (30) when the drive

cable (20) engages the mould cavity (58).
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15. The tool according to claim 13 or 14, characterized in that the opening (60) is a

seal-free opening.

16. The tool according to one of claims 13 to 15, characterised in that the tool mould

(52) has a holding element for the armouring of the drive cable.

17. The tool according to one of claims 13 to 16, characterised in that the tool mould
(52) includes a deforming arrangement for the armouring (34) of the drive cable
(20).

18. The tool according to any one of the claims 13 to 17, characterised in that the
tool mould (54) includes a positioning means for defining the orientation of the
cable in the tool mould (54), which is preferably realized by a denticulation,
which engages the denticulation (32) of the cable body (30) when the drive cable
(20) engages the mould cavity (58).
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