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Method of producing a lumbar support and lumbar support

FIELD OF THE INVENTION

The invention relates to a support structure for a seat and to a method of producing
the same. The invention relates in particular to a lumbar support which has a plurality
of longitudinal members and at least one transverse member and to a method of
producing such a lumbar support.

BACKGROUND OF THE INVENTION

Lumbar supports having a configuration in which one or several transverse members
extend from longitudinal wires are well known in the art. For illustration, a lumbar
support may comprise a pair of longitudinal wires which extend along a longitudinal
direction of a backrest when installed in a seat. A plurality of transverse members
may extend between and may be attached to both longitudinal wires. Alternatively or
additionally, a wire frame comprising at least two longitudinal wires and a transverse
wire may be used for supporting a lumbar support basket made of plastic. Such lum-
bar supports may provide enhanced comfort to a seat occupant when using a seat
for an extended time period. Examples for such lumbar supports are disclosed in EP
1634 517 A1 orin EP 0 702 522 A1.

Various techniques can be used to attach transverse members to the longitudinal
members of a lumbar support. These techniques include the formation of wire knots,
as described in EP 1 634 517 A1, or the attachment using plastic mounts. The plastic
mounts may be formed by overmolding the transverse member and longitudinal
member of the lumbar support.

The traditional approaches of producing lumbar supports may have various short-
comings. The formation of wire knots leads to an increase in the amount of wire
which is required to produce the lumbar support. Forming overmolded attachments
leads to an increase in manufacturing costs and weight of the lumbar support. Plastic
mounts may impose limitations on how close to each other transverse wires can be
arranged. Plastic mounts may be prone to tear when exposed to loads for longer time
periods, which may give rise to undesired noise in continued use of the lumbar sup-
port.



10

15

20

25

30

35

WO 2014/206455 -2- PCT/EP2013/063374

BRIEF SUMMARY OF THE INVENTION

There is a continued need in the art for a lumbar support and for a method of produc-
ing the same which address the shortcomings of the conventional manufacturing
techniques. In particular, there is a continued need in the art for a method of produc-
ing a lumbar support which does not require excess amounts of wire for forming wire
knots or molding techniques for attaching a transverse member to a longitudinal
member of the lumbar support.

A method of producing a lumbar support and a lumbar support as defined by the in-
dependent claims are provided. The dependent claims define embodiments.

According to embodiments of the invention, there is provided a method of producing
a lumbar support. The lumbar support comprises plural longitudinal members which
extend along a longitudinal direction and which are offset from each other in a trans-
verse direction which is transverse to the longitudinal direction. The method com-
prises welding at least one transverse member to a longitudinal member to form a
weld connection, with the transverse member extending from the weld connection
along the transverse direction. The at least one transverse member is made of a high
carbon grade steel.

By welding one or several transverse member(s) to the longitudinal member(s), the
transverse member(s) may be reliably attached to the longitudinal member(s). It is
not required to form wire knots, thereby reducing the amount of wire compared to
techniques in which transverse wires are attached by wire knots. It is not required to
use overmolding techniques, thereby reducing the amount of plastic in the lumbar
support and the weight of the lumbar support. The transverse members may be at-
tached to the longitudinal member(s) with a spacing which is smaller than when using
plastic mounts. The use of welding techniques mitigates the risk that undesired noise
occurs after a plastic mount tears.

By using a transverse member of high carbon grade steel, the transverse member
has both the resiliency required for its use in the lumbar support and the weldability
required for attachment to the longitudinal members. While welding techniques used
for joining components of a seat are generally known, it represents a considerably
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challenge to identify a material which combines both weldability and the resiliency
required for the specific use in a lumbar support.

The steel from which the transverse member is made may have a carbon content of
at least 0.5 % by weight. The steel from which the transverse member is made may
have a carbon content of at least 0.6 % by weight. The steel from which the trans-
verse member is made may have a carbon content of at least 0.5 % and at most 1.0
% by weight. A carbon content in this range provides the characteristics required for
spring steel wires, for example.

The plural longitudinal members may comprise a first longitudinal wire and a second
longitudinal wire. The at least one transverse member may comprises a transverse
wire which is welded to the first longitudinal wire to form a first weld connection and
to the second longitudinal wire to form a second weld connection.

The transverse wire may comprise an U- or V-shaped projection. The U-or V-shaped
projection may be oriented such that it extends in a plane defined by the first longitu-
dinal wire and the second longitudinal wire. Plural transverse wires may respectively
be welded to the first longitudinal wire and to the second longitudinal wire. Thereby, a
wire mat lumbar support may be formed.

The first longitudinal wire and the second longitudinal wire may also be formed from
a steel having a carbon content of at least 0.5 % and at most 1.0 % by weight.

The at least one transverse member may comprise a bent portion of a longitudinal
member. The bent portion may be welded to another longitudinal member. Each one
of two longitudinal members may respectively have a bent portion, with the bent por-
tions being welded together. Thereby, a U-shaped wire frame may be formed.

The at least one transverse member which is welded to a longitudinal member may
comprises a guide member. The guide member may be used for attaching an actua-
tion element to the lumbar support and for routing it as desired. The guide member
may have a guide recess in which a Bowden wire cable or another actuation element
may be arranged.

The method may also be used for producing a lumbar support which has a lumbar
support basket attached to a wire frame. The wire frame may have at least one
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transverse member made of high carbon grade steel, which is attached to a longitu-
dinal member by welding. A lumbar support basket may be attached to the plural lon-
gitudinal members of the wire frame.

The welding may be performed by capacitor discharge welding. Other welding tech-
niques may be used.

According to another embodiment, a lumbar support is provided which comprises
plural longitudinal members which extend along a longitudinal direction and which
are offset from each other in a transverse direction which is transverse to the longitu-
dinal direction. The lumbar support comprises at least one transverse member
welded to a longitudinal member at a weld connection, with the transverse member
extending from the weld connection along the transverse direction. The at least one
transverse member is made of a high carbon grade steel.

Additional features of the lumbar support and the effects attained thereby correspond
to the features and effects described in the context of the method of producing a

lumbar support.

The method of embodiments may be used for producing a lumbar support for a vehi-
cle seat.

BRIEF DESCRIPTION OF DRAWINGS

Embodiments of the invention will be described with reference to the accompanying
drawings in which like reference numerals refer to like elements.

Fig. 1 shows a lumbar support according to an embodiment.

Fig. 2 shows a lumbar support according to another embodiment.

Fig. 3 is a partial detail view of a lumbar support according to an embodiment.

Fig. 4 shows a lumbar support according to another embodiment.

DETAILED DESCRIPTION OF EMBODIMENTS
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Exemplary embodiments of the invention will be described with reference to the
drawings.

Fig. 1 shows a lumbar support for incorporation into a seat frame, which may also be
designated as a wire mat or a wire pad. The lumbar support is in particular adapted
to provide support for upholstery of a respective seat, e.g. an automotive seat.

The lumbar support 2 comprises a pair of longitudinal members which are intercon-
nected by a plurality of transverse wires 5, 8. The longitudinal members are config-
ured as longitudinal wires 4 extending at the lateral sides of the lumbar support 2.
The transverse wires 5, 8 extend between the longitudinal wires 4. The plurality of
transverse wires 5, 8 is connected to both longitudinal wires 4. The transverse wires
5, 8 may extend through a center cord 12 or tube of paper or synthetic plastic mate-
rial which serves to maintain a pre-defined vertical spacing between the transverse
wires 5, 8.

In the process of producing the lumbar support 2, at least some of the transverse
wires 5, 8 are attached to the longitudinal wires 4 by welding. The respective trans-
verse wire is formed from a high carbon grade steel. The respective transverse wire
may be formed from a steel which has a carbon content of at least 0.5 % and at most
1.0 % by weight. The high carbon grade steel may be spring steel to provide both
resilient characteristics for the support function of the lumbar support 2 and weldabil-
ity for connecting the transverse wire to the longitudinal wires 4. The longitudinal
wires 4 may be made of a steel which has a carbon content of at least 0.5 % and at
most 1.0 % by weight. In other embodiments, the longitudinal wires 4 are made of a
material which is different from the material of the transverse wires 5, 8, in particular
from a material other than high carbon grade steel. The longitudinal wires 4 may be
made of a low carbon grade steel.

A weld connection 11 may be formed in the welding process to attach a transverse
wire 5, 8 to the longitudinal wires 4. The weld connection 11 may be formed by ca-
pacitive discharge welding. Other welding techniques may be used.

As illustrated in Fig. 1, each one of a plurality of transverse wires 5, 8 may respec-
tively be welded to the longitudinal wires 4. In this case, each one of the transverse
wires 5, 8 which are welded to the longitudinal wires 4 may consist of a steel which
has a carbon content of at least 0.5 % and at most 1.0 % by weight. The transverse
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wires 5, 8 respectively extend in a transverse direction from the respective weld con-
nection 11. The transverse direction is transverse and may in particular be perpen-
dicular to a longitudinal direction defined by the longitudinal wires 4.

The transverse wires 5, 8 may have U- or V-shaped protrusions 6, 9 which are ar-
ranged in the plane of the lumbar support 2, so that the lumbar support 2 itself de-
flects under a load placed upon the seat. The transverse wires 8 may be provided
with elongated end portions 10. The transverse wires 5 may terminate at the longitu-
dinal wires 4. A diameter of the transverse wires 8 may be different from a diameter
of the transverse wires 5. In particular, the transverse wires 8 may have a greater
diameter than the transverse wires 5 in order to provide a greater degree of stiffness.
The transverse wires 8 having the greater diameter may be positioned in a lower
lumbar region to provide a more stable and rigid support for the seat occupant in the
lumbar region. However, the support structure 2 may also use only transverse wires
5, 8 of identical diameters or transverse wires of more than two different diameters.

The elongated end portions 10 of at least some of the transverse wires 8 may serve
to attach the support structure 2 to a seat frame. These elongated end portions 10
may be formed into hook-like fingers which can be used to easily attach the support
structure 2 to a seat frame. The elongated end portions 10 extending beyond the
longitudinal wires 4 may also form free ends that can flex independently of one an-
other relatively to a portion of the wire framework. These free end portions can pro-
vide laterally contoured support in the lumbar region without interfering with an arch-
ing of the two longitudinal wires 4 which may be brought about by an actuator.

The lumbar support shown in Fig. 1 may be used to provide non-adjustable support
in the lumbar region. In other embodiments, an adjustment mechanism is provided
for arching the longitudinal wires 4 to enable adjustment of the lumbar support in a
forward and rearward direction. Such an arching mechanism may comprise a Bow-
den cable arrangement, a spindle drive or other power actuation mechanisms.

Alternatively or additionally to welding high carbon-grade transverse wires to the lon-
gitudinal wires 4, welding connections may also be used for attaching other trans-
verse components to the longitudinal members, as will be illustrated with reference to
Fig. 2 to Fig. 4.
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Fig. 2 shows a lumbar support 2 of another embodiment. The longitudinal wires 4 are
made of a steel which has a carbon content of at least 0.5 % and at most 1.0 % by
weight. At least one of the longitudinal wires 4 has a bent portion which extends in
the transverse direction. In the implementation shown in Fig. 2, each one of the longi-
tudinal wires 4 has a transverse portion 14. The transverse portions 14 of the longi-
tudinal wires are welded to each other at a weld connection 21.

The lumbar support 2 may further comprises a plurality of transverse wires 5, 8
welded to the longitudinal wires 4, as explained with reference to Fig. 1.

Another example of a transverse member which may be welded to the longitudinal
wires 4 is a guide member for an actuation element. Actuation elements are used in
adjustable lumbar supports to couple the lumbar support to a power drive or manual
actuator. Examples for actuation elements include Bowden cables, Bowden cable
wires, Bowden cable outer sheaths, a spindle of a spindle drive, toothed racks, or
other components.

Fig. 3 shows a detail view of a lumbar support according to an embodiment. A guide
member 32 extends transversely from the longitudinal wire 4. The guide member 32
is made of a high carbon grade steel having a carbon grade of, for example, between
0.5 % and 1.0 % by weight. The guide member 32 is attached to the longitudinal wire
4 by welding such that a weld connection 31 is formed.

The guide member 32 may have a configuration which depends on the actuation
element that is to be guided by the guide member 32. For illustration, the guide mem-
ber 32 may have a recess 33. The actuation element 34 may be received in and pro-
trude through the recess 33.

Several guide members 32 may be welded to one longitudinal wire 4 or to the two
longitudinal wires 4 formed at the opposite lateral sides of the lumbar support, to de-
fine a routing path for one or several actuation elements.

The configuration of a lumbar support which has a transverse member of high carbon
grade steel welded to a longitudinal member may be used both in lumbar supports
which have a wire mat configuration, as illustrated in Fig. 1 and Fig. 2, and in lumbar
supports which comprise a support basket formed of a material other than metal.
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Fig. 4 illustrates a lumbar support according to another embodiment. The lumbar
support comprises a support basket 42 attached to longitudinal wires 4 of the lumbar
support. A transverse wire 44 is attached to the longitudinal wires 4. The transverse
wire 44 is made of a high carbon grade steel. The transverse wire 44 may consist of
steel having a carbon content of 0.5 % and 1.0 % by weight. The transverse wire 44
is welded to the longitudinal wires 4 at a weld connection 41. The transverse wire 44
in combination with the longitudinal wires 4 defines a wire frame on which the support
basket 42 is supported. The wire frame is attached to a seat frame of a seat.

As illustrated in Fig. 4, the lumbar support may be adjustable. Adjustment mecha-
nisms may be provided to adjust a curvature and/or apex position of the support bas-
ket 42. One adjustment mechanism may be provided to adjust a curvature of the sup-
port basket 42. Another adjustment mechanism may optionally be provided to adjust
a height at which the apex of the support basket 42 is positioned. The adjustment
mechanisms may comprise power actuators which adjust the curvature and/or apex
position of the support basket 42 in response to a control signal. The adjustment
mechanism may respectively comprise a motor 45, a gear box 46, and a Bowden
cable 47. A bias mechanism 48 may be attached to the support basket 42 to bias the
support basket 42 into a rest position.

While lumbar supports and methods of producing the same according to embodi-
ments have been described in detail with reference to the drawings, modifications
thereof may be implemented in further embodiments. For illustration, additional
mechanisms may be integrated into or coupled to the lumbar support to implement
additional functionalities.

For further illustration, while lumbar supports have been described which have two
longitudinal wires at the lateral sides thereof, other longitudinal members may be
used to define the lateral sides of the lumbar support. The lumbar support may com-
prise more than two longitudinal members.

Lumbar supports according to embodiments may be used in an automotive seat, in
particular in a vehicle seat, without being limited thereto.
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CLAIMS

1. A method of producing a lumbar support, wherein the lumbar support com-
prises plural longitudinal members (4) which extend along a longitudinal direction and
which are offset from each other in a transverse direction which is transverse to the
longitudinal direction, the method comprising:

welding at least one transverse member (5, 8; 32; 44) to a longitudinal mem-
ber (4) to form a weld connection (11; 21; 31; 41), with the at least one transverse
member (5, 8; 32; 44) extending from the weld connection (11; 21; 31; 41) along the
transverse direction,

wherein the at least one transverse member (5, 8; 32; 44) is made of a high
carbon grade steel.

2. The method of claim 1,
wherein the at least one transverse member (5, 8; 32; 44) is made of a steel which
has a carbon content of at least 0.5 % and at most 1.0 % by weight.

3. The method of claim 2,

wherein the plural longitudinal members (4) comprise a first longitudinal member (4)
and a second longitudinal member (4), and

wherein the at least one transverse member comprises a transverse wire (5, 8; 44)
which is welded to the first longitudinal member (4) to form a first weld connection
(11; 41) and to the second longitudinal member (4) to form a second weld connection
(11; 41).

4. The method of claim 3,
wherein the transverse wire (5, 8) comprises an U- or V-shaped projection (6, 9).

5. The method of claim 3 or claim 4,
wherein plural transverse wires (5, 8) are respectively welded to the first longitudinal
member (4) and to the second longitudinal member (4).

6. The method of any one of the preceding claims,

wherein the at least one transverse member comprises a bent portion (14) of a longi-
tudinal member (4),

wherein the bent portion (14) is welded to another longitudinal member (4).
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7. The method of any one of the preceding claims,
wherein the at least one transverse member comprises a guide member (32) having
a guide recess (33).

8. The method of claim 7, further comprising
mounting a flexible actuation element (34) to the guide member (32).

9. The method of any one of the preceding claims, further comprising:
attaching a lumbar support basket (42) to the plural longitudinal members (4).

10. The method of any one of the preceding claims,
wherein the welding is performed by capacitor discharge welding.

11.  Alumbar support, comprising:

plural longitudinal members (4) which extend along a longitudinal direction and
which are offset from each other in a transverse direction which is transverse to the
longitudinal direction, and

at least one transverse member (5, 8; 32; 44) welded to a longitudinal member
(4) at a weld connection (11; 21; 31; 41), with the at least one transverse member (5,
8; 32; 44) extending from the weld connection (11; 21; 31; 41) along the transverse
direction, wherein the at least one transverse member (5, 8; 32; 44) is made of a high
carbon grade steel.

12.  The lumbar support of claim 11,
wherein the at least one transverse member (5, 8; 32; 44) is made of a steel which
has a carbon content of at least 0.5 % and at most 1.0 % by weight.

13.  The lumbar support of claim 11 or claim 12,

wherein the plural longitudinal members (4) comprise a first longitudinal member (4)
and a second longitudinal member (4), and

wherein the at least one transverse member comprises a transverse wire (5, 8; 44)
which is welded to the first longitudinal wire (4) to form a first weld connection (11)
and to the second longitudinal wire (4) to form a second weld connection (11).

14.  The lumbar support of any one of claims 11 to 13,
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wherein the at least one transverse member comprises a bent portion (14) of one of
the longitudinal members (4).

15.  The lumbar support of any one of claims 11 to 13,
wherein the at least one transverse member comprises a guide member (32) having
a guide recess (33).
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