®

PCI‘ WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 5 : (11) International Publication Number: WO 93/05683
A47C7/46, B60N 2/22 Al (43) International Publication Date: 1 April 1993 (01.04.93)
(21) International Application Number: PCT/AU92/00503 | (81) Designated States: AT, AU, BB, BG, BR, CA, CH, CS,
DE, DK, ES, FI, GB, HU, JP, KP, KR, LK, LU, MG,
(22) International Filing Date: 23 September 1992 (23.09.92) MN, MW, NL, NO, PL, RO, RU, SD, SE, US, Euro-
pean patent (AT, BE, CH, DE, DK, ES, FR, GB, GR,
IE, IT, LU, MC, NL, SE), OAPI patent (BF, BJ, CF,
(30) Priority data: ' CG, CI, CM, GA, GN, ML, MR, SN, TD, TG).
PK 8543 24 September 1991 (24.09.91) AU .
Published
(71) Applicant (for all designated States except US): HENDER- With international search report.
SONS INDUSTRIES PTY. LTD. [AU/AUJ; 689 Bourke
Road, Camberwell, VIC 3124 (AU).
(72) Inventor; and
(75) Inventor/Applicant (for US only) : LANCE, Mark, Andrew
[AU/AU]; 72 Parker Street, Williamstown, VIC 3016
(AU).
(74) Agent: PHILLIPS ORMONDE & FITZPATRICK; 367 -
Collins Street, Melbourne, VIC 3000 (AU). .
(54) Title: LUMBAR SUPPORT
o 3

Ve \ 4B /
\ 7"
AN 4
: J Lo 7

4

A lumbar support for use in seats, and particularly vehicle seats, including a band of flexible material (5) such as an elas-
tomeric polymer having mounting means (8) at each of two ends whereby the band is attached to the frame of the seat back rest.
At least one of the mounting means (8) includes a dynamic part which is movable relative to another static part so as to thereby
vary the effective length of the band (5). Drive mechanism (9) which controls movement of the dynamic part is connected to the
dynamic part through a flexible drive connection (10) such as a bowden cable. In one arrangement, the band and the drive me-
chanism form part of a sub-assembly which is releasably attached to the back rest frame so as to permit convenient exchange of
one sub-assembly for another.

(57) Abstract




FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets p

applications under the PCT.

AT Austria Fi Finland

AU Australia FR France

BB Barbados GA Gabon

BE Belgium GB United Kingdom
BF Burkina Faso GN Guinea

8G Bulgaria GR Greeee

BJ Benin HU Hungary

BR Bravil IE Ircland

CA Canada iT faly

CF Central African Republic JP Japan

CG Cungo KP Democratic People’s Republic
CH Switesland of Korea

Ct Cote d'lvoire KR Republic of Korca
cM Cameroon Lt Liechtenstein

cs Ceechoslovahia LK Sri Lanka

cz Crech Republic LU Luxembourg

DE Germany MC Monaco

DK Denmark MG Madagascar

ES Spain Mi Maili

MN
MR
MW
NL
NO
NZ

Mongolia
Mauritania

Malawi
Netherlands
Norway

New Zealand
Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Slovak Republic
Sencgal

Sovict Union

Chad

Togo

Uksaine

United States of America

ublishing international




WO 93/05683 ' ' PCT/AU92/00503

10

15

20

25

30

35

-1-
LUMBAR SUPPORT

This invention relates to.adjustable lumbar support
systems for seats and chairs, and is particularly although
not exclusively concerned with such systems as used in
association with motor vehicle seats. It will Dbe
convenient to hereinafter describe the invention with
particular reference to motor vehicle seats, but it is to.
be understood that the invention has wider application.
By way of example, the invention may be adopted in
aircraft seats, train seats, shipboard seats, and chairs
as used for office or recreational purposes.

Adjustable lumbar support systems have achieved wide
adoption in motor vehicles, particularly for the driver's
seat, because of their significant contribution ‘to driver
comfort. A wide wvariety of such systems are available,
and they generally suffer from one or more problems.
Complexity of construction and consequent expense 1is a
common problem, and less complicated and less expensive
systems are usually deficient in operation. Another
problem is lack of versatility.

The adjustable function of some of the known lumbar
support systems is effected through a drive mechanism,
which in most cases is either mechanical or electrical in
nature. Vehicle manufacturers sometimes offer either
mechanical or electrical systems to their customers, and
consequently need to carry the requisite components for
each. Prior to the present invention however, substantial
differences have existed between the nature of the basic
components required for each of the two alteratives, and
that has added significantly to manufacturing costs.

It is an object of the invention, according to one
of its aspects, to pfovide a lumbar support of relatively
simple form. It is a further object of that aspect of the
invention to provide means whereby the various components
can be relatively located to suit eréonomic requirements.

It is an object of the . invention according td
another one of its aspects, to provide a lumbar support
which enables convenient adoption of either a mechanical

or an electrical drive mechanism.
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vet another object of the invention according to one
of its aspects, is to provide means whereby any one of a
plurality of interchangeable sub-assemblies can be adopted
in a lumbar support system, according to customer
requirements. By way of example, such interchangeable
sub-assemblies may include mechanically driven and
electrically driven sub-assemblies respectively.

In accordance with the first mentioned aspect of the
jnvention, there is provided a lumbar support for a seat,
including a lumbar support band adapted to extend across
the frame of a seat back rest, mounting means at each end
of said band whereby said band can be attached to each of
two spaced side members of said frame, an‘ operative
portion of said band extending between said mounting
means, at least one 'said mounting means having a static.
part which is attachable to said frame and a dynamic part
which is attached to said operative portion and is movable
relative to said static part so as to thereby vary the
effective length of said operative portion, drive
mechanism, and a flexible drive connection interconnecting
said drive mechanism and said dynamic part so that said
mechanism is operable to cause Or permit said movement of
the dynamic part. '

The so-called "operative portion" of the band is
that part of the overall length of the band which is
operable to provide lumbar support, and in most cases that
is essentially the portion of the band extending between
the two side members of the frame to which the band is
attached. The effective length of' that portion is the
length spanning the space between the side members and can
be adjusted from a minimum length at which the operative
portion is relatively taut between the frame side members
to a maximum length at which the operative portion sags
rearwardly under the pressure applied by the seat
occupant. For the purpose of adjustment of that length,
one end portion of the band may be fixed to one frame side
member against relative movement, and the other end
portion may be mounted on the other frame side member £for
movement relative thereto. 1In an alternative arrangement,
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both end portions could be movably mounted.

It is a feature of the arrangement referred to above
that the actual drive mechanism can be located at. any
desired position on the seat frame, or other support.
That is made possible by adopting a flexible drive
connection between the drive mechanism and the adjustable
band. In a preferred form, that drive connection includes
a flexible cable. Thus, the drive mechanism, whether it
be mechanical or electrical, can be mounted at a position
which facilitates convenient actuation of that mechanism
and which suits other manufacturing requirements. In the
case of an electrical mechanism, the actuator switch,
button, or the 1like, can be 1located remote ‘from the
mechanism, and its location will be selected to suit user
requirements. . 7

In a preferred form of the foregoihg arrangement,
the band is in the form of a strap-like section of
elastomeric polymer or other suitable plastics material.
The band is flexible so as to have a wrap-around effect
and provide lumbar support along its span between the two
side members of the frame. It may also. have some degree

~of elasticity, which may be selected to provide a

cushioning effect comparable to that of the resilient
padding and/or springs of the seat assembly of which the
frame is to form part. :

According to another aspect of the invention, there
is provided a lumbar support sub-assembly including a
lumbar support band adapted to extend across the frame of
a seat back rest, mounting means at eéch end of said band
and each being releasably engagable with cooperable means
on a seat back rest frame to permit said sub-assembly to
be attached to and removed from said frame, an operative
portion of said band extending between said mounting
means, at least one said mounting means having a static
part which is engagable with a said cooperable means and a
dynamic part which is attached to said operative portion
and is movabler reiative to the static part so as to
thereby vary the effective 1length of said operative

portion, and drive mechanism operable to cause or permit
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movement of said dynamic part in either of two opposite
directions relative to said static part.

In a typical arrangement, the back rest frame has
two laterally spaced side members, and the sub-assembly is
adapted to extend between those side members SO as to
provide a lumbar support for the user of the seat assembly
of which the frame forms part. Cooperable means as-
referred to will, under those circumstances, be provided
on each side member. Because of the releasable engagement
between the sub-assembly and the frame, one particular
sub-assembly can be conveniently substituted for another.

Only one of the two mounting may have two relatively
movable parts as referred to above, in which case that
will be hereinafter called the active mounting means. In
describing that type of arrangement, the other mounting
means will be called the jnactive or passive mounting
means. _

It is a feature of the foregoing arrangement that
drive mechanism for adjusting the 1lumbar support band
forms part of the sub-assembly. That drive mechanism is
preferably connected to the active mounting means so as to
jnteract between the dynamic and static parts of that
means. The drive mechanism may be mechanical or
electrical in nature, and it is preferred that the active
mounting means is arranged so as to accept either a
mechanical or an electrical drive mechanism, according to
requirements. '

The body of the band, including the strap-like part
of that band, is preferably formed of an elastomeric
polymer or other suitable plastics material as previously
described. That is, the band preferably has flexibility
and Tresilience as previously described. It is further
preferred that the strap-like part of the band provides
the span between the side members of the frame, or at
jeast a substantial part of that span.

According to one arrangement incorporating the
jnvention, in any of its aspects, a shield overlies at
least part of the operative portion of the band so as to
minimise frictional resistance to changes in that
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effective length. Such frictional resistance might arise,
for example, because of contact between the band and
cushioning material or padding in the seat with which the
band is associated.
Embodiments of the invention are described in detail
in the following passages of the specification which refer

" to the accompanying drawings. The drawings, however, are.

merely illustrative of how the invention might be put into
effect, so that the specific form and arrangement of the
various features as shown is not to be understood as
limiting on the invention.

In the drawings:

Figure 1 is a diagrammatic view of a seat frame to
which is attached a lumbar support according to one
embodiment of the invention.

Figure 2 is a sectional view of one form of active
mounting means for an end of the lumbar support as shown
in Figure 1. '

Figure 3 is a view of an end portion of a lumbar
support band according to one embodlment of the invention.

Figure 4 is a cross-sectional view taken along line
IV-IV of Figure 3.

Figure 5 is a partially exploded perspective view of
one form of mechanical drive means suitable for use in the
assembly shown in Figure 1.

Figure 6 is a view similar to Figure 5 but showing
an electrically operated drive mechanism.

Figure 7 shows a lumbar support according to another
embodiment of the invention attached to the back rest
frame of a seat.

Figure 8 is a diagrammatic sectional view of a seat
back rest incorporating a lumbar support of the kind shown
in Figure 7.

Figﬁre 9 shows one form of passive mounting means
for a lumbar support band of the kind shown in Figures 1
and 7.

Figure 10 is a perspective view of another
embodiment of the invention which incorporates the passive

mounting means of Figure 9.
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Figure 11 is a view similar to Figure 10 but showing

both the passive and active mounting means attached to
respective side members of a seat back rest frame.

Figure 12 is a semi-diagrammatic perspective view of
one form of active mounting means.

Figure 13 is an enlarged cross-sectional view taken
along line XIII-XIII of Figure 12.

Figure 14 is a cross—sectional view taken along line

XIV-XIV of Figure 13.

Figure 15 is a view similar to Figure 10 but showing
another embodiment of the invention.

Figure 16 is a view similar to Figure 15 but showing

the 1lumbar support attached to the back rest frame of a

seat.

Figure 17 is a partially sectioned semi-diagrammatic
view of a drive mechanism suitable for use with the
arrangement of Figures 15 and 16.

Figure 1 shows in diagrammatic form, a seat frame 1

“incorporating one embodiment of the invention according to

one of its aspects. The frame 1 has a base part 2 and a
back part 3, which may be pivotally connected at 4 to
enable adjustment of the relative slope of the back part
3. ﬁeans for effecting such adjustment is known.

A lumbar support band 5 is attached to the f£frame
part 3 in any appropriate manner, subject to that band 5
being capable of adjustment as hereinafter discussed. The
jocation of the band 5 is selected according to its
intended function. The frame part 3 forms part of the
seat back rest and includes two iaterally spaced primary
side members 6 and 7, and the band 5 extends between those
members as shown. 1In a complete seat assembly, a padded
or cushioned back rest cover (not shown) will be attached
to the frame part 3 and may be supported by springs or
other means extending between the side members 6 and 7, Or
between other peripheral members of the frame part 3.

In the particular arrangement shown, one end portion
of the band 5 is attached to the side member 6 so as to be
held against relative movement, and the opposite end
portion is connected to the side member 7 through mounting
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méans 8 which permits relative movement between the band 5
and the member 7. That relative movement is for the
purpose of adjusting the length of an operative portion of
the band 5, which can be considered to be that part of the
band length extending between the two members 6 and 7, or
between supports provided on those members.

It is to be understood that both ends of the band 5.
could be arranged for movement relative to the frame 1,
but single end movement is described in the immediately
following passages of this specification.

Adjusting means is connected to the movable end
portion of the band 5 and is operable to cause variation
in the length of the band operative portion. In the
particular arrangement shown, that adjusting means
includes a drive mechanism 9 and a drive connection 10
between that mechanism and the band 5. °~ The drive
mechanism 9 is shown attached to one side of the frame
base 2, but it could be attached'to the frame 1 at any

.other location, or it could be attached to any other

appropriate support.
The band 5 may be of any suitable form and of any

'suitable material. It is preferred however, that it is

moulded or otherwise formed from a plastics ‘material such
as an elastomeric polymer, ‘which has some degree of
resilience. The operative or lumbar supporting portion of
the band 5 is that portion 11 extending between, or
substantially between, the frame members 6 and 7, and is
preferably of strap-like form. The band portion 11 is
flexible so as to have a wrap-around effect on the seat
occupant, and it may have a degree of resilience to permit
limited elastic stretching. The degree of resilience may
be selected so that the band portion 11 has- a cushioning
effect substantially comparable to that of other parts of
the seat back rest with which the 1lumbar support is
associated. 7 -

Figure 2 shows, in cross-section, one particular
form of active mounting means 8. Other forms of active
mounting means could be adopted. The particular form
shown includes a body or static part 12 which is attached
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to the frame member 7 in any appropriate fashion. A&

curved bearing surface 13 is formed on the body 12, and

that surface is engaged by an end portion 14 of the band 5

which forms the dynamic part of the mounting means 8. The
arrangement is such that the band 5 can be moved relative
to the body 12 so as to thereby change the effective
length of the band portion 11. Other arrangements could
be adopted for that purpose. A quide 15 may overlie part
of the end portion 14 so as to maintain a suitable
relationship between that end portion and the body 12.

In the particular arrangement shown, the drive
connection 10 includes a flexible cable of known form
having a tubular cover 16 and a multi-strand wire core 17
movable longitudinally within the cover 16. Opposite ends
of the cable wire 17 are attached to the band 5 and the
drive mechanism 9 respectively, and any means could be
adopted for that purpose. The attachment shown in Figure
2 includes a stop member 18 which is secured to an end of
the wire 17 and is located within a suitably shaped recess
19 formed in an end of the band 5. The part of the band 5
containing the recess 19 is preferabiy integral with the
main body of the band 5.

Figure 3 shows the band "end portion 14 and one
particular arrangement for attaching and detaching the
wire 17. That means includes a slot 20 and a hole 21
formed in the end portion 14. Figure 3 also shows a
longitudinal slot 22 formed through the end portion 14
which may cooperate with a suitable key in such a way as
to guide the movement of the band 5 during an adjustment
operation. Other guide arrangements could be adopted.

The wire 17 may have sufficient stiffness to
function as push-pull device. That is, according to the
operation of the mechanism 9, the wire 17 can either pull
the band end portion 14 in a direction such as to shorten
the length of the band portion 11, or push the band end
portion 14 such as to extend the 1length of the band
portion 1l. Alternatively, the flexibility of the wire 17
may be such that it cannot effectively push the band end
portion 14 to a new position of adjustment. In that

™
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alternative arrangement, operation of the adjusting means
to produce an increase in the length of the band portion
11 may do no more than condition the assembly such as to
permit rather than cause the length increase. The actual
length increase may not occur until a person occupies the
seat and presses against the seat back rest.

One particular form of mechanical drive mechanism 9.
is shown in Figure 5. That mechanism includes a body 23
having a cavity 24 therein, and a shuttle 25 is mounted
within the cavity 24 for movement relative to the body
23. A stop member 26 secured to an end of the wire 17 is
connected to the shuttle 25 so that movement of that
shuttle to the right'of Figure 5 results in a reduction in
the effective 1length of. the band portion 11.. Such
movement may be effected, as shown, through a rotatable
cam 27 located within an opening 28 formed in the shuttle
25. A handle 29 of any suitable form may be secured to
the cam 27 to enable rotation of the cam. Obviously,
other mechanical drive mechanisms could be adopted, and
the particular mechanism described is open to variation.

In an alternative arrangement, the drive mechanism
is electrically operated, and one such mechanism 109 is
shown in Figure 6. That mechanism 109 includes a body 123
having a cavity .124, and a shuttle 125 is slidably mounted
in that cavity 124. The cable 17 may be attached to the
shuttle 125 substantially as in the Figure 5 arrangement.
Longitudinal movement of the Shutﬁle 125 is controlled by
a reversible electric motor 130 which is drivably
connected to the shuttle 125 in any appropriate fashion.
In the particular arrangement shown, that connection
includes a gearbox 131 driven by the motor 130, and a
screw threaded shaft or worm 132 driven by the gearbox 131
and which engages with a cooperative screw thread formed
in the shuttle 125 or a nut secured thereto. The shaft
132 extends in the direction: of the shuttle, and when
rotated by the motor 130 causes linear movement 'of the
shuttle 125. 7 ’

Each of the arrangements described preferably
includes a friction shield over at 1least part of the
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length of the band 5 so as to facilitate movement between

the operative portion 1l of that band and overlying

cushioning material during adjustment of the effective
length of the Dband portion 1l. One such shield
arrangement is shown diagrammatically in Figures 7 and 8.
In that particular arrangement, the shield 40 is a
flexible strip of suitable material which is secured at.
one end to the frame side member 7 and extends over at
least part of the length (e.g., 50% to 60%) of the band
5. Any suitable retaining means may be adopted to Kkeep
the shield 40 and the band 5 in a satisfactory
relationship, but in the arrangement shown that includes
an aperture 41 at the free end of the shield 40 through
which the band 5 extends.

As best seen in Figure 8, the shield 40 is
jnterposed between the band 5 and seat cushioning material
42. It is preferred, as shown, to have the shield 40
extending over the end portion of the band 5 which is
driven - that is, the end portion connected to the active
mounting means 8.

The band 5 can be attached to the frame 3 in any
suitable manner, but it will usually be the case that a

different method of attachment is adopted for active and

passive mounting means respectively. Figures 9 to 11 show
example methods of attachment for both types of mounting
means, but it will be appreciated that other forms of
attachment could be adopted.

Figure 9 shows the passive mounting means, and the
attachment for that means includes a bracket 43 which is
secured to the frame member 6 (shown diagrammatically) by
welding or other appropriate means. The bracket 43 has an
outer plate 44 through which two apertures 45 are formed.
Each aperture is enlarged along one side for a reason
hereinafter explained.

The end portion 46 of the band 5 which constitutes
the passive mounting means has two keying elements 47, and
each comprises a keying plate 48 and a neck 49 which
connects the keying plate 48 to the body of the band 5.
The keying elements 47 are dimensioned and shaped relative

-~
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to the dimensions and shape of the apertures 45 such that
each element 47 can be passed through a respective
aperture 45 when the band end portion 46 is disposed as
shown in Figure 9. 1In particular, the keying plate 48
passes through the enlarged part of the respective
aperture 45 and the neck 49 passes through the other part
of the aperture 45.

When the keying elements 47 are 1located completely
through the plate 44 as shown in Figure 10, the band end
portion 46 is turned through approximately 90° to the
position shown in Figure 11. In that relative condition
of the band end portion 46, the keying elements 47 1lock
behind the plate 44 and prevent separation of the band 5
and the bracket 43. Such separation can be effected by
turning the band end portion 46 back to a disposition as
approximately shown in Figure 10.

Figure 10 also shows active mounting means 8 at the
end of the band 5 opposite the end portion 46. The active
mounting means  8 shown is of a form different to that
shown in Figure 2, but the manner of operation‘ is
essentially the same. The body or static part 50 of the
mounting means 8 as shown carries a 'relatively slidable
dynamic part 51 which is connected to a drive motor 130
through an appropriate drive connection 52.

The mounting means 8 is adapted to cooperate with an
attachment bracket 53 secured to frame member 7. That
bracket includes upper and lower plates 54 and 55
respectively, each having a hook-like element 56 at one
side and an aperture 57 at the other. In order to
coopetate with that particular form of bracket 53, the
mounting means body 50 is provided with two trunnions 58
and two ratchet lugs 59. A Kkeeper flange 60 is provided
at the outer end of each trunnion 58.

When the mounting means 8 1is assembled on the
bracket 53 as shown in Figure 11, each trunnion is located
within the recess of a respective one of the elements 56,
and each 1lug 59 is snap engaged within a respective
aperture 57. The arrangement is such that the mounting
means 8 is held firmly by the bracket 53, but can be
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separated from the bracket 53 as required.
It is =a characterlstlc of one aspect of the
that there is provided a sub-assembly 61 which

invention,
includes the band 5 and the drive mechanism 9 and which
can be conveniently attached to and removed from the seat

frame 1. One arrangement of that kind is shown

diagrammatically by Figure 7, another is shown by Figures
9 to 11, and still another is shown in Figures 15 and 16.
The particular sub-assemblies shown by Figures 7 and
Figures 9 to 11 include a shield 40 as previously
described and an electrically operated drive mechanism
109. It is to be understood that the shield 40 may be
omitted in some cases, and that the drive mechanism 109
could be mechanically operated.

In the particular arrangement shown in Figures 7 and
9 to 11, the drive mechanism 109 is connected direct to
the mounting means 8 rather than being located remote as
in the Figure 6 arrangement. Figures 12 to 14 show one
possible arrangement of the drive mechanism 109 and its
connection to the dynamic part 51 of the mountlng means 8,
and it is to be understood that other arrangements could
be adopted. '

The dynamic part 51 of the mounting means 8 is
slidably mounted on the static part or body 50 so as to be
movable relative thereto in the longitudinal direction of
the band 5. For that purpose, wings 62 (Figure 13) of the
dynamic part 51 locate in respective grooves 63 of the
static part 50. The dynamic part 51 may be formed
integral with or otherwise secured to the strap-like
portion 11 of the band 5.

The drive mechanism 109 of the particular
arrangement shown in Figures 12 to 14, is electrically
operated, and includes a reversible motor 64 and
assoc1ated gearbox 65 which are secured to the static part
50 of the mounting means 8. The output of the gearbox 65
is connected to or formed by a screw threaded shaft 52 (or
worm) which engages with a cooperable thread formed or
provided in the dynamic part 51. That cooperable thread
might be formed by a screw threaded l}ole formed in the
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dynamic part 51, or'by a nut 66 (Figure 14) moulded within
or otherwise secured to the body of the dynamic part 51.
The arrangement is such that rotation of the shaft 52
causes movement of the dynamic part 51 along the grooves
63 of the static part 50. Other arrangements could be

adopted to achieve the same result.

Although an electrically operated drive mechanism.

109 is used in the sub-assembly 61 as shown in Figures 9
to 12 it is to be understood that mechanically operated
drive mechanisms could be adopted. In particular, a
mechanically operated drive mechanism might be included in
a sub-assembly which is interchangeable with a
sub-assembly 61 as particularly described. As a
consequence, a vehicle manufacturer can easily mount the

appropriate, or requested, sub-assembly in a particular.

seat assembly.

A particular advantage of the sub-assembly described
is that it can be constructed so as to receive any one of
a number of different drive mechanisms. That is, the

majority of components may be common to a number of

differently driven sub-assemblies. _ 4

It is a feature of the particular arrangement
described that a break-away facility is incorporated in
the connection between the mounting means 8 and the
cooperable bracket 53. The drive mechanism 109 formed by
the motor 64 and gearbox 65, is rather bulky and projects
to the back of the frame 1. In the event of impact
(direct or indirect) between that drive mechanism 109 and
a vehicle bccupant located behind the seat carrying that
mechanism, the mounting means 8 tends to break-away from
the bracket 53 and swings forwafd within the body of the
seat with which it is associated. In particular, the
restraining effect of the lubs 59 is overcome and the body
of the static part 50 tends to pivot inwards about the
elements 56. Also, the mechanism 109 might move forward
to such an extent that the trunnions 58 are completely
disengaged from the elements 56. 7

A sub-assembly 61 of the kind desqribed has a number
of advantages. One particular advantage is that the seat
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frame 1 can be painted or otherwise treated without

hindrance by components of the lumbar support system. The
sub-assembly and the frame can then be attached when each
is complete, Or substantially complete, and the attachment
can be achieved in a speedy and convenient manner.

Another form of interchangeable sub-assembly 161 is
shown by Figures 15 and 16. It is a characteristic of the.
sub-assembly 161 that an active mounting means 108 is
provided at each end of the band 105. Also, there are two
shields 140, each of which is attached to a respective one
of the mounting means 108. Furthermore, the arrangement
shown uses a manually operable drive mechanism 170, but an
electrically operated mecahnism could be adopted if
preferred.

A substantially identical attaching bracket .1l71 is
secured to each of the frame members 106 and 107, and in
the example shown each includes two spaced hook-like
elements 172 which locate within. respective keepers 173
provided on the static part 150 of the mounting means
108. The elements 172 and the keepers 173 cooperate in
such a manner that separation of the mounting means 108
from the bracket 171 can only occur 'when the mounting
means 108 has a relative disposition of the kind shown at
the right-hand side of Figure 15. As will be seen from
Figure 16, that disposition is quite different to the
disposition adopted when the sub-assembly 161 1s properly
jnstalled on the seat frame. On the other hand,
interchangeability of sub-assemblies 161 can be effected
in a convenient manner.

Figure 16 shows a hand wheel 174 attached to the
drive mechanism 170 to allow manual operation of that
mechanism.

In the particular arrangement shown in Figures 15
and 16, a flexible drive connection 110 is provided
between the drive mechanism 170 and the dynamic part 151
of each mounting means 108. Each such drive connection
110 may have a cover 116 and a wire core 117 of the kind
described in connection with Figures 1 to 6. That same
form of connection can be adopted if an electric drive
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mechanism is substituted for the mechanical one shown.
Use of two active mounting means as illustrated in

.connection with Figures 15 and 16 has a number of

benefits. Since both ends of the band 105 move in a like
manner, the occupant of the associated seat experiences a
feeling of symmetrical movement in the lumbar support as
the band is adjusted one way or another. Also, the speed.
of adjustment is effectively doubled because of the
simultaneous movement of ©both ends of the band.
Furthermore, the actuator or power means for the drive
mechanism can be attached direct to that mechanism as
shown, or it may be ‘located remote, and that applies
whether the power means is manually or electrically

operated.

Figure 17 shows one form of drive mechanism 170
suitable for use in the sub-assembly 161, or in any other
embodiment of the invention. The basic components of the
mechanism 170 are power means, 'a‘ shuttle and a drive
transmission between the power means and the shuttle. 1In
the particular arrangement shown in Figure 17, the power
means is the hand wheel 174, the shuttle is a. member 175
slidable in a housing 176, and the drivé transmission is a
shaft 177 having two threaded portions 178 and 179. It is
to be understood that an electrically driven powér means,
such as a. motor and gearbox, can be substituted for the
hand wheel 174. Furthermore, the particular drive
transmission shown, or one similar, could be édopted in
the other drive mechanisms previously described.

- In the Figure 17 arrangement, the threaded portion
178 engages with a cooperable thread provided in an end
wall 180 of the housing 176. The threaded portion 179
engages with a cooperable thread provided in the shuttle
175. Also, the shuttle 175 and the housing 176 cooperate
so as to be held against relative rotation.

When the hand wheel 174 1is rotated, there is
corresponding rotation of the shaft 177 and the shuttle
175 is drawn towards or moved away £from the wall 180
according to the direction of rotation. Since there are
two separate' threaded portions 178 and 179 of opposite
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hand, and each cooperates with a respective one of the two

relatively movable parts - namely, the wall 180 and the
shuttle 175 - the rate of relative linear movement 1is
double that achievable with the Figure 12 arrangement.
That is assuming the same pitch of thread is used in each
arrangement and the same speed of rotation of the
respective shafts is adopted.

It will be appreciated that the hand wheel 174 could
be located remote from the drive mechanism 170 rather than
being connected direct as shown in Figure 17. In such a
case, any form of drive connection may be provided between
+he hand wheel 174 and the shaft 177. The same applies if
electrically operated power means is substituted for the

manually operated hand wheel 174.
T+ is to be also appreciated that two or more lumbar

supports according to the jnvention could be utilised in a
single seat. That is, one such support could be located
above another to give variable support to the seat
occupant at two or more different zones in the height of
the back rest. In such a multiple support arrangement,
each lumbar support is preferably independently adjustable
through separate adjusting means, but that is not
essential.

Oother advantages and benefits of the invention as
hereinbefore described will be readily apparent to persons
skilled in the relevant art.

Various alterations, modifications and/or additions
may be introduced into the constructions and arrangements
of parts previously described without departing from the
spirit or ambit of the invention as defined by the

appended claims.

ad



WO 93/05683 ' PCT/AU92/00503

10

15

20

25

30

35

; -17-

CLAIMS:

1. A lumbar support for a seat, including a lumbar
support band adapted to extend across the frame of a seat
back rest, mounting means at each end of said band whereby
said band can be attached to each of two spaced side
members of said frame, an operative portion of said band
extending between said mounting means, at least one said .
mounting means having a static part which is attachable to
said frame and a dynamic part which is attached to said
operative portion and is movable relative to said static
part so as to thereby vary the effective length of said
operative portion, drive mechanism, and a flexible drive
connection interconnecting said drive mechanism and said
dynamic part so that said mechanism is operable to cause
or permit said movement of the dynamic part.

2. A lumbar support according to claim 1, wherein said
drive connection includes a flexible cable having a
tubular cover and a core member movable .longitudinally

within that cover.

3. A lumbar support according to claim 1 or 2, wherein
said band is in the form of a strap-like section of
flexible material. '

4, . A lumbar support according to claim 3, wherein said
band has a degree of elasticity so as to substantially
duplicate the cushioning effect of padding and/or springs
as used with a seat back rest. '

5. A lumbar support according to any preceding claim,
wherein said band is in the form of a strap-like section
of elastomeric polymer.

6. A lumbar support according to any preceding claim,
wherein at least one shield overlies a front surface of at
least part of said operative portion, and said band is
movable relative to said shield. '

7. A lumbar support according to claim 6, wherein said
shield is a flexible strap-like member having one end
attached to a support so as to be held against movement
with said dynamic part and having an opening formed
through an opposite 'end, and said band extends through

said opening.
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8. A lumbar support according to claim 7, wherein said
support is formed by said static part.
9. A lumbar support according to claim 7 or 8, wherein

there are two said shields, and each is attached to a

respective said support each of which is located adjacent
a respective end of said band.

10. A lumbar support according to any preceding claim,
wherein said dynamic part is an integral part of said band.
11. A lumbar support according to any preceding claim,
wherein said drive mechanism includes a shuttle which 1is
mounted for movement in either of two opposite directions
and is connected to said drive connection, and power means
which is connected to said shuttle and is operable to
cause said shuttle movement. .

12. A lumbar support according to claim 11, wherein the
connection between said power means and said shuttle
includes a rotatable cam, and said power means is operable
to cause rotation of said cam in either of two opposite
directions. _

13. A lumbar support according to claim 11, wherein the
connection between said power means and said shuttle
includes a rotatable screw device, and said power means is
operable to cause rotation of said screw device in either
of two opposité directions.

14. A lumbar support according to claim 13, wherein said
screw device is a shaft having two threaded portions, the
thread of one said portion engages with a cooperable
thread provided on said shuttle, and the thread of the
other said portion is of opposite hand to that of the said
one portion and engages with a cooperable thread provided
on a member which is retained against movement with said
shuttle.-

15. A lumbar support according to any one of claims 11
to 14, wherein said power means includes a reversible
electric motor.

l6. A lumbar support according to any one of claims 11
to 14, wherein said power means includes a manually

operable device,
17. A seat including a Dback rest frame having two
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laterally spaced side members, and a lumbar support
according to any preceding claim, wherein each said
mounting means is attached to a respective one of said
supports.

18. A seat according to claim 17, wherein said drive
mechanism is positioned remote from said band.

19. A lumbar Support sub-assembly includihg a lumbar
support band adapted to extend across the frame of a seat'
back resE, mounting means at each end of said band and
each being releasably engagable with cooperable means on a
seat back rest frame to permit said sub-assembly to be
attached to and removed from said frame, an operative
portion of said band extending between said mounting
means, at least one said mounting means having a static
part which is engagable with a said cooperable means and a
dynamic part which is attached to said operative portion
and is movable. relative to the static part so as to
thereby vary the effective 1length of said operative
portion, and drive mechanism operable to cause or permit
movement of said dynamic part in either of two opposite
directions relative to said static part.

20. A sub-assembly according to claim 19, wherein said
lumbar support band forms part of a lumbar support
according to ahy one of claims 1 to 16.

21. A sub-assembly according to claim 19, wherein said

‘drive mechanism includes power means secured to said

static part against relative movement and force

‘transmitting means interconnecting said power means and

said dynamic part.

22. A sub-assembly according to claim 21, wherein said
power means includes a reversible electric motor and said
force transmitting means includes a rotatable screw
threaded shaft which is drivably connected to said motor
and cooperatively engages with said dynamic part so that
said dynamic part is moved in one direction or another
according to the direction of rotation of said shaft.

23. A sub-assembly according to claim 19, wherein said
drive mechanism includes a housing attached to said static
part, a shuttle movable relative to said housing, and a
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drive connection between said shuttle and . said dynamic

part.
24. A sub-assembly according to claim 23, including

power means which is operable to cause said shuttle

movement in either of two opposite directions relative to
said housing, and a rotatable screw device interconnecting
said power means and said shuttle and through which said

shuttle is caused to respond to operation of said power'
means.

25. A sub-assembly according to claim 24, wherein said
screw device includes a shaft having two threaded
portions, the thread of one said portion engages with a
cooperable thread provided on said shuttle, and the thread
of the other said portion is of the opposite hand to that
of the said one portion and engages with a cooperable

thread provided on said housing. ' ’
26. A sub-assembly according to claim 24 or 25, wherein
said power means includes a manually operable device.

27. A sub-assembly according to claim 24 or 25, wherein
said power means includes a reversible electric motor.

28. A sub-assembly according to any one of claims 23 to
27, wherein said drive connection includes a flexible
cable having a tubular cover and a core member movable
longitudinally within that cover, and opposite ends of
said cable are connected to said shuttle and said dynamic
part respectively.

29. A sub-assembly according to any one of claims 19 to
28, wherein each said mounting means includes a said
static part and a said dynamic part, and said drive
mechanism is operatively connected to both said dynamic
parts. .

30. A sub-assembly according to claim 29 when appended
to any one of claims 23 to 28, wherein a separate said
drive connection interconnects said shuttle and each said
dynamic part. '

31. A seat including, a back rest frame having two
laterally spaced side members, a sub-assembly according to
any one of claims 19 to 30 extending transversely across
said frame, and attaching means on each said side member
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cooperatively engaging with a respective one of said
mounting means;
32, A lumbar support substantially as herein
particularly described with reference to any one of the
embodiments shown in the accompanying drawings.
33. A lumbar support sub-assembly substantially as
herein particulafly described with reference to any one of
the embodiments shown in the accompanying drawings. '
34. A seat substantially as herein particularly
described with reference to any one of the embodiments
shown in the accompanying drawings.
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