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@ Upholstered furniture.

@ An article of upholstered furniture, such as a chair, settee
or bed, is constructed by forming a frame as an assembly
comprising a pair of end members (11) and a plurality of
spacer members (13, 14, 15) adapted to be loosely assem-
bled with the end members without forming a rigid frame,
and the frame (10} is rigidified by tensioning means (20)
comprising resilient elements which draw the end members
(11) onto the spacer elements {13, 14, 15). Preferably the
tensioning means comprises a suspension (21-28) which, in
use, supports the weight of a person resiliently.
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Title: "Upholstered Furniture"

This invention concerns upholstered furniture of the kind comprising a
frame portion formed from substantially rigid members and an upholstered or
support portion on which a person may sit or lie, formed from flexible
material.

Conventionally, such upholistered furniture comprises a rigid frame
structure formed from a substantial number of pieces, traditionally made of
wood, fitted together by means of rigid joints, whiist the support portion
typically includes a number of springs and-/or a cushion, with suitable padding
and a fabric cover. In some cases, a resilient foamed material may be used
instead of springs.

However, the construction and assembly of such upholstered furniture
requires skill and often craftsmanship, with the result that the product is on
the one hand expensive, and on the other hand not suitable for supply in a
knock-down form for self-assembly by the purchaser. .

In such conventional constructions, the frame portion is necessarily an
independently rigid structure which serves to carry the support portion and
the load imposed thereon when it is in use. By contrast, the present invention
provides such upholstered furniture wherein the frame portion is constructed
as an inherently non-rigid assembly which is held in a substantially rigid
condition by resilient tensioning means.

More specifically, the frame portion may comprise a pair of end
members and a plurality of spacer members adapted to be loosely assembled
therewith to maintain the end members in spaced relation without forming a
rigid frame, and the tensioning means may comprise one or more resilient
elements which are maintained in a state of tension to draw ‘said end
members onto said spacer members and thereby hold the frame portion as a
whole in a rigid condition.

In this com‘exf,."rigid" means sufficiently rigid for normal use. By
utilising a frame structure which is not inher"enﬂy rigid to the degree
normally required, the various components can be made less expensively to
relaxed tolerances and can if desired be assembled easily by the purchaser

rather than by expensive skilled factory labour or craftsmen.
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In addition fo said end members, the frame portion may incorporate one
or more intermediate members in spaced paraliel relation thereto, and in this
case the spacer members may extend between a respective end member and
such an intermediate member, and also between such intermediate members
as necessdary.

Preferably, the tensioning means is tensioned after it is assembled with
the end members. For this purpose, one or more of the spacer members ‘t;ncy
comprise two elongate elements connected hingedly together in an over-
cenire manner so as to apply tension to the resilient elements as the elongate
elements are brought info dlignment and lock in position on continued
movement over cenire to maintain said resilient elements in a tensioned
state, but preferably the tensioning means is simply tensioned as the spacer
members are assembled with the end members.

In a preferred arrangement, the tensioning means is afforded by the
support portion itself. This may comprise at least one web of material, all or
part of which is resiliently extensible, at least in one direction, such- web
being firmly attached to the end members at its margins. More conveniently,
in this case the or each web is a composite comprising at least two panels of
a substantially non-extensible fabric joined together in side-by-side relation
by means of a resiliently extensible strip. Preferably, a single web is
employed and comprises a central panel of said substantially non-extensible
fabric having respective strips of said resiliently extensible material at
opposed lateral edges thereof, each such resilient strip having two further,
outer panels of said substantially non-extensible material attached at its
outermost edge, the outer panels being attached to the end members at
positions spaced apart transversely relative to the plane of the central panel.

The outer panels are preferably arranged to extend over and around the
edges of the end member to which they are attached. Additionally, such
outer panel may have a rigid member secured along at least part of its free
edge, which rigid member is, in use, disposed in face-to-face engagement
with the outermost lateral face of the end member to facilitate assembly of
the spacer members with the end members. This arrangement may be
employed where the web requires special shaping for example to give a
rounded con‘tol.Jr which extends in a transverse direction between the two end
members, for example at the upper edge of an upright chair back, or af the
forward edge of a chair seat. Thus, for example, the upper outer panel may

have a rigid semi-circular or D-shaped member secured to an end portion
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rrereof so that such end portion is pre-shaped to fit over a similarly shaped
part of the end member. |

The web may also incorporate suitable padding or foam material as an
integral cushion shaped as appropriate to give any desired contour to the
upholstered part, and such padding mzly extend wholly or partially over the
edge of the end members to which the web is attached. Alternatively, such
padding or foam material may be provided as a separate cushion component
focated on the web.

Instead of uﬁlisiﬁg the support portion to serve as the tensioning means
for holding the frame in a rigid condition, it is alternatively possible to
employ tensioning elements which are separate from the support portion.
Thus the end members may be drawn onto the spacer members by means of
coiled tension springs which may act between the end members or between
the end members and the spacer members themselves. Instead of tension
springs, strips of rubber or other similar resilient material may be arranged
to extend between the end members to draw them onto the spacer members,
or between the end méhbers and the spacer members to draw them together.

In this case, the support portion may be loosely assembled with the
frame portion, or secured by suitable fastening elements. Alternatively, the
support portion may be constructed as previously‘ described so as to be
‘tensioned when assembled with the frame portion and thereby assist the
tensioning means in rigidifying the frame.

The support portion and frame portion collectively may be enclosed in
an outer cover, which may itself include suitable padding or foam material in
addition to, or insfeadvof, such material on the web of the support part.

The invention may be applied to the construction of chairs and settees
having a generally upright backrest, without arms or with one or two arms, or
to the construction of items of furniture without backrests such as stools,
footrests or bed or divans. |

The invention dlso resides in a kit of parts for assembly into such an
article of furniture in which the tensioning means are secured to the end
members, and the spacer members are not assembled with the end niembers,
and a method of constructing such an article of furniture in which the
tensioning means are tensioned by assembling the spacer members with the
end members affer the tensioning means are assembled with the end

members.
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The invention will now be described by way of example, with reference
to the accompanying drawings, wherein:-

FIGURE 1 shows one embodiment of completed armchair in front
elevation; -

FIGURE 2 shows the armchair in side elevation, omitting an outer
cover;

FIGURE 3 shows a rear berspecﬂve view of a frame portion and seat
suspension of the armchair when partly assembled; and

FIGURE 4 shows a transverse section illustrating an intermediate
support used in a modification for the construction of a settee.

Referring firstly to Figures | to 3, the armchair shown therein
comprises four main parts, namely a frame 10, a support portion in the form
of a seat suspension 20, a shaped cushion 30 and an outer cover 40.

The frame includes two identical generally L-shaped end members 11
which are spaced apart by means of three rails 13 to 15. The frame members
11 to 15 are not themselves adapted to form a rigid frame structure by virtue
of the clearances afforded to their interfitting parts, but they are held
together in an effectively rigid manner by means of the seat suspension 20 as
hereinafter described in more detail.

The end members |l may be formed as panels of wood, chipboard,
plywood, metal, or plastic materials, or any combination of such materials,
preferably affording integral feet 11a. As shown, the end members 11 may
be substantially flat, or they may be curved in one or both dimensions. The
rails 13 fo 15 may be made of any similar materials having the necessary
strength and rigidity. Each rail terminates in two or more spigots 13a to 15a
which are received within corresponding sockets formed in the end members
1, in the manner of a rather loose-fitting mortice and tennon joint. It is
particularly fo be noted that the spigots and sockets are not made to such
close tolerances that they can be assembled accurately to form a rigid joint.
By contrast, such "joints" are designed to be reldﬂvely loose so as ‘1o
facilitate assembly, and whilst rectangular section spigot and socket
connections are illustrated, any other appropriate form of male/female fixing
may be employed for this purpose.

Whilst the embodiment illustrated in Figures | fo 3 employs three such
rails, it will be appreciated that this number may vary. Where appropriate,
some or all of the rails may be of curved, rather than s’fmigﬁ’r, form and may
be in the form of solid, or hollow, rods, or as shown boards or panels, as most

appropriate for the particular design under construction.
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It will be seen that the frame structure 10 is of particularly simple
construction, especially when compared with the traditionally constructed
frame normally utilised for an armchair of this generai type,

The end members || as previously mentioned are held in effectively
rigid association with the rails 13 to |5 by means of the seat suspension 20.
In the ijllustrated embodiment, the suspension comprises a seat portion and a
back:portion each formed similarly from a web of material comprising five
flexible panels. In each case, a central panel 21, 24 is formed from a
subsfdn’ria”y non-extensible material, such as a woven polypropylene
material. At the lateral margins each panel 21, 24 is bonded into respective
resilient strips 27, 28 which may be made of a synthetic rubber, for example
as described in British Patents 1,443,826 and 1,500,725 of Pirelli Limited.

At the laterally opposed edges of each central panel 21, 24, the
respective resilient strips 27, 28 each carry two further outer panels 22, 23,
or 25, 26. These panels diverge relative to one another in the direction away
from the central panel and are secured at their outer edges by any suitable
means to opposite edges of the end members | 1. For example, as illustrated,
marginal portions 22a, 23q, 25a, 26a of the panels are folded over the edges
of the end members and be secured to the outer face of the end members by
means of staples or the like. _

At least the in-use uppermost lateral panels 22 and 25 are preferably
made of a substantially non-extensible material similar to that of which the
central panels 21 and 24 are made, and are attached to the upper and forward
edges of the horizontal and upright limbs of the end members.

The lowermost outer panels 23 and 26 are similarly attached to the
lower and rear edges of the horizontal and upright limbs of the end members
I'l, but may be made of either substantially non-extensible material, or
resilient material.

The panels which make up the seat suspension 20 are so dimensioned
that when secured to the end members |1 as spaced apart by Thé rails 13-15
the seat suspension 20 is under tension, by virtue of the resilience of the
strips 27, 28 to an extent sufficient to draw the end members |1 firmly onto
the rails 13 to |5 and thereby render the frame structure effectively rigid
despite the relatively loose fit afforded by the connections between the rails
and the end members as previously described.

The edges 22a, 23a, 25a and 26a of the outer panels of the seat

suspension may be secured to the end members || by staples or other suitable
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means during manufacture before the rails 13 to 15 are assembied with ihe
end members. The construction can be completed in the factory or the chair
can be packed in an unassembled condition for final assembly by the
purchaser. » '

For the purpose of tensioning the seat suspension 20, some or all of the
rails 13 to 15 may comprise two separate pieces hingedly connected together
in the mid-region of the rdil in such a manner as to enabie the pieces to adopt
an over-cenire relationship in which the rail is effectively rigid. In this case,
the rail may initially be assembled with the end members 1! while it is in its
“broken" condition. The two pieces may then be straightened, thereby
applying the necessary fension to the seat suspension 20 as the rail
approaches its "centre" condition, and finally the pieces may be moved past
cenire into an over-centre condition in which they lock together so that the
rail is then rigid at least with respect to forces in the longitudinal direction.
¥ necessary, the two pieces of each rail may then be fixedly connected
together in that condition, for example by means of a rigid connection plate
attached to both pieces across the hinge. However, in practice it has been
found satisfactory simply to use rigid rails and to stretch the seat suspension
as the rails are assembled with the end members and seat suspension.

The seat suspension 20 carries the shaped cushion 30 which may be
made of any suitable material, such as padding or resilient foamed plastics
material. In the case of the illustrated armchair, the cushion 30 defines a
seat portion 31 flanked by arm portions 32 and a back portion 33 flanked by
wings 34, but other designs may readily be developed.

However, to facilitate the shaping of the upper end of the seat back,
the uppermost outer panels 25 include flaps 29 which engage over the
appropriately shaped upper end portions 19 of the upright limbs of the end
members || in face-to-face contact with the outer faces thereof. Such flaps
are conveniently secured to the end members by any suitable kind of
releasably fasteners. In particular, it is possible to employ on the fiaps 29
and end members 11, patches 19a, 29a of a fabric material of the kind
presented hooked filaments whereby the patches may readily be secured
together detachably in face-to-face relation. Aiternatively, in some cases,
the panels 25 may have a rigid D-shaped member attached instead of the
flaps 29, such D-shaped member fitting over the upper end 19 of the end
member 1.
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To complete the chair, an external cover 40 is adapted to fit over at
least the frame 10 and optionally over the cushion 30 if this is not itseif
finished with a suitable covering. Alternatively, the cover could contain the
cushion. -

Instead of securing the pairs of outer panels 22, 23 and 25, 26 at their
free edges 22a, 23a, 25a, 26éa to the end members |1, it would alternatively
be possible to join the panels of each pair together either by means of an
intermediate panel of non-extensible material or by extéhding one or both
panels and joining their edges directly to form a tube or sleeve in which the
appropriate end member is received, so that in use, the outer face of the end
panel would be covered by said panels.

Alternatively, particularly but not exclusively in the case of chairs
without arms or other similar articles of furniture, the whole of the
suspension may be formed as a tube or sleeve with spaced upper and lower
webs extending respectively between the upper and lower edges of the end
members. As a further alternative, two separate webs couid be used.

Whilst the seat suspension as illustrated consists of one single unit
incorporating both seat and back portions, it would alternatively be possible
in some cases to employ two separate suspensions, one for the seat and one
for the back of the chair.

By omitting the raised back entirely, a footrest or stool could also be
manufactured in a similar manner, and by extending the length of the end
members as appropriate, it would be possible to construct a bed or divan in a
similar manner with the end members of the frame portion extending along
the length of the bed.

Some or all of the outer panels 22, 23, 25, 26 could be replaced by
webbing or by substantially rigid, non-extensible board. In some instances, at
least the uppermost outer panels could be replaced by rubber strips or springs
to serve as the means for tensioning the frame 10.

A settee may be constructed in a generally similar manner, but as
illustrated in Figure 4, one or more intermediate members |2 are provided at
positions between the end members and in parallel relationship therewith. In
Figure 4, the same references are used as for corresponding parts shown in
Figures | to 3. At the division between adjacent seat places in such a settee,
a generally L-shaped im‘ermedidte member |2 extends in a plane parallel to
the end members || and affords an horizontal limb IS and an upright limb 17.

In this case, rails 13, 14 and |5 are duplicated on either side of the
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intermediate member so as to act between the latter and the 'reSpecﬁve end
member. In the case of a three-seater or four-seater settee, similar
intermediate members could be provided at each seat division, with sets of
rails 13-15 extending between them. |

Alternatively, full length rails could extend between the two end
members and be braced at the division between seat places by struts
et'quivalem‘ to the limbs 16 and 17. One or more of each intermediate
members 12 or any equivalent horizontal struts may if required be formed
with floor-engaging feet similar to feet 11a.

Above the horizontal limb 16, the seat suspension 20 incorporates an
intermediate support assembly 35 comprising an upper member 36 wh.ich is
semi-flexible, such as a sirip of plywood, a lower rigid member 38 which
engages the upper edge of the stretcher 29, and between the members 36 and
38 a resilient member 37, such as a block of foamed material. Alfernatively,
the semi-flexible member may be embedded within the foamed material. A
similar support assembly may be provided, if desired, on the seat back in
engagement with the upright limbs 17,

Instead of utilising the seat suspension 20 to serve as the tensioning
means for holding the end members |1 and rails i3 to 15 in a rigid condition,
together with any intermediate members 12, it is alfernatively possiblie to
employ separate tensioning elements. Thus, for example, the end members
11 may be drawn onto the spacer members 13-15 by means of coiled tension
springs which act directly between the end members. However, to reduce the
réquired length of such springs, it is preferable for such tension springs to be
arranged to be connected between the end members |1 and points in the
respective spacer members at positions spaced from the ends thereof.
Instead of utilising coiled springs, it would alternatively be poséible to use
lengths of resiliently extensible material such as rubber in a similar manner.
However, more preferably, each of the spacer members I3 to |5 wouid be
provided with transversely exiending strips secured thereto at positions
adjacent to, but spaced inwardly from, the ends thereof which engage the
inner faces of the end members |1. Such strips could be made of a similar
material to the resilient strips 27 which form part of the seat suspension
previously described. The free-edges of such strips would then be secured to
the inner faces of the end members in any appropriate manner so as to place

the strips in tension and draw the end members and spacer members together.



-9.
.. 0144023

In a case where such separate tensioning means is provided, the seat
suspension need not be tensioned between the end members |1, but could
simply be assembied loosely with the frame, or secured thereto by suitable
fastening means. However, a seat suspension 20 of the type shown in Figures
| and 2 may be employed so as to provide additional tensioning for the frame
members.

It will be appreciated that the constructions described above are much
simpler than the conventional framework used in the construction of
upholstered chairs and the like, such framework being constructed rigidly and
often requiring the use of a large number of different members assembled
together by means of rigid joints into a load bearing framework. By contrast,
in accordance with the invention, an armchair or the like can be constructed
from two identical end members and a set of cross rails. By the use of
differently contoured cushions, the same framework can be used to provide a
wide range of different styles of upholstered chair and of course the range of
styles can further be extended by the use of a comparatively small number of
different end members and rails. In this way, it is possible to produce chairs,
as illustrated with arms and wings on both sides, or on only one side for use as
an end unit, or without arms for use as a centre unit which can be placed
adjacent to similar units in various combinations selected by the user or in
some cases used as a separate chair. By simple modification of the shape of
the end members, similar chairs can be formed without wings. Instead of
emplying generally L-shaped end members, the upright limbs thereof may be
omitted in order to make items of furniture such as stools, beds and divans.

Castors or gliders could be fitted at the lower edges of the end
members, instead of forming the latter with feet |1a as ilustrated.

Instead of enclosing the whole chair in an outer, loose cover, it would
alternatively be possible to finish the outer faces of the end members |1 in
an appropriate manner or to face them with decorative panels. A similar
decorative panel could be attached to the rail I3 at the forward edge of the
seat, or alternatively a cushion could be extended downwardly over the rail
13. The cushion would then be covered with a suitable material which may be
formed as a separate cover, or an integrally formed surface layer. The open
back and underside of the chair may. be covered by any suitable fabric, which,
if made from a non-extensible material, will reduce the risk of accidental
displacement of the end members from the spacer members, for example if

the chair is dragged sideways across the floor. For a similar purpose a strap
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or web of non-extensible material could be secured between the opposed end
members. |

The essential feature of the invention is that tension obtained from the
seat suspension and/or separate tensioning means, draws the end members
onto the rails and thereby makes the frame effectively rigid,. despite the
absence of inherently rigid joints between the frame members. This is
preferably achieved by the use, in combination, of non-extensible material,
for example panels 21 and 22 and resilient elements, such as strips 27, the
materials used being so chosen that the seat suspension is preferably
extensible only in one dimension, namely cross-wise relative to the end
members. Alternatively, separate or additional tensioning members, such as
springs, may be used as previously described.

Furniture in accordance with the invention can utilise parts
manufactured to relaxed tolerances as compared with traditional frame
components, can be assembled using less skilled labour, and can afford a wide
range of designs based on a limited number of different parts, thereby making
the manufacturing process less expensive.

Additionally, such furniture is suitable for sale as a kit of parts for self-
assembly by a purchaser.
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CLAIMS:

.  An article of upholstered furniture comprising a frame portion formed
from substantially rigid members and a support portion on which a person
may sit or lie, characterised in that the frame portion (10) is constructed as
an inherently non-rigid assembly including a pair of end members (11) and a
plurality of spacer members (13,14,15) adapted to be loosely assembled i
therewith to maintain the end members in spaced relation without forming a =
rigid frame, and tensioning means (20) which comprises one or more resilient .
elements (27,28) which are maintained in a state of tension to draw said end
memb(.ers (11) onto said spacer members (13,14,15) and thereby hold the frame

portion (10) as a whole in a rigid condition.

2. An article according to Claim | wherein the frame portion (10)
incorporates one or more intermediate members (12) in spaced parallel

relation to said end members (11). -

3.  An article according to Claim 2 wherein respective sets of spacer
members (13,14,15) extend from a respective end member (l!) to an
intermediate member (12) and one or more further sets of spacer members
extend between intermediate members (12) when there is more than one such:

intermediate member.

4,  An article according to any one of the preceding claims wherein said

tensioning means (20) is afforded by said support portion.

5.  An article according to Claim 4 wherein said support portion comprises
a web of material, all or part of which is resiliently extensible, at least in one

direction, such web being firmly attached to the end members (11) at its

margins.

6. An article dccording to Claim 5 wherein said web is a composite
comprising at least two panels of substantially non-extensible fabric (2{-26)

joined together in side-by-side relation by means of a resiliently extensible
strip (27,28).
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7.  An article according to Claim é wherein said composite web comprises
a central panel (21,24) of said substantially non-extensible fabric having
respective strips (27,28) of said resiliently extensible material at opposed
lateral edges thereof, each such resilient strip having two further, outer
panels (22,23;25,26) of said substantially non-extensible material attached at
their outermost edges, the outer panels engaging the end membgrs (11) at

positions spaced apart transversely relative to the plane of the central panel
(21,24), B

8.  An article according to Claim 7 wherein said outer panels (22,23;25,26)
have marginal portions (229,239;259,2_60) which extend over and around edges

of the end members (11) to'which they are attached.

9.  An article according fo any one of Claims 4 to 8 wherein the web
supports a cushion (30) of padding or foam material shaped to give a desired

contour to the support portion.

10. An article according to any one of Claims | to 3 wherein said tensioning
means comprise a plurality of tensioning elements which are separate from

and additional to said support portion.

{1. A kit of parts for assembly into an article of upholstered furniture as
claimed in any one of the preceding claims wherein said tensioning means are
secured to said end members and said spacer members are not assembied with

said end members.

12. A method of constructing an article of upholstered furniture as claimed
in any one of the preceding claims wherein said tensioning means are
assembled with said end members in an untensioned condition before said
spacer members are assembled with said end members and then tensioned by

assembly of said spacer members with said end members.
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