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SEAT STRUCTURE WITH ELASTIC SUSPENSION

ABSTRACT

A seat~struéture is comprised of a support frame
having an elastic fabric sheet secured to the frame along
‘opposed lateral sides of the frame and extends across a top
seating portion or front part of a backrest thereof. 1In one
embodiment of the invention one or two extensor members are
‘displaceably positioned between the frame and the elastic
fabric sheet to a permanent tensioning position where the
elastic fabric sheet undergoes an upward displacement and
stretching sufficient to support an intended load, herein a
user person, thereon or thereagainst 1n a flexible

suspension in the seating or backrest portion and free from

contact with any hard surfaces.



CA 02541583 2006-03-31

SEAT STRUCTURE WITH ELASTIC SUSPENSION

TECHNICAL FIELD

[0001] The present 1nvention relates to a  seat

structure having an elastic fabric sheet which i1s placed 1n

tension and in an elevated position over a seating portion

P
p—

of a support frame sufficient to support an 1intended load

thereon 1in suspension over the seating portion free from
contact with any hard surfaces. The 1nvention also relates
to a chair comprising a seat structure as well as a backrest
structure having an elastic fabric sheet which i1s positioned

and tensioned 1n a like manner as the seat structure.

BACKGROUND ART
[0002] In the prior art, U.S. Patent 5,393,120

describes a chair tubular frame which has a seating portion

and a Dbackrest portion connected thereto and wherein a

sleeve of fabric material 1s slipped over the frames from an
end thereof. The frames are tapered in order to slip the
fabric sleeve thereover and the tension in the frame causes
the sleeve to be held taut thereabout. The tapered frame 1s
essential and therefore restricts the shape of the chair
seat or backrest fabricated thereby. The chair 1s also
difficult to fabricate as the sleeve needs to be pulled over
a tensioning frame and positioned at a precise location
thereon. This seating structure requires a rigid bridge
support under the tensioning frame and a plate to connect to
a central support post.

[0003] Another commonly  known  prior art  seating

construction 1s, where the seating structure, seat or

backrest, 1s covered directly with a foam material. This

foam material eventually compresses under a user's welght
and the user person will eventually feel the hard seating
structure underneath the foam.

[0004] U.S. Patent 6,361,117 also teaches an elastic

suspension for a seat structure wherein a web of elastic
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fabric is held in a stretched form within the seat frame to
add comfort to a person sitting on a seat formed with the

assembly. Further examples of stretch fabric frames are
taught in U.S. Patent Nos. 5,338,091 and 6,623,0709. '

SUMMARY OF INVENTION

[0004] ‘It is a feature of the present invention to

provide a seat and/or backrest structure for a chair using a
single elastic fabric sheet 'w_hich is stretched to create a
flexible suspension tension bridge whereby the deflection of
the elastic fabric sheet wunder the weight of a seated
person, and in the entire surface of the canvas, 'will
maintain the user person in suspension and free from contact
of any hard seating structure thereunder.

[0005] ' Another feature of the present invention is to
provide a seat and/or backrest structure which uses a single
elastic fabric sheet which is placed under tension by
displaceable. extensor members which displace the elastic
fabric sheet away from 1its support frame and simulta_neously
stretch.the sheet to place it under tension.

[0006] Another feature of the present invention is to
provide a seat and/or backrest structure for a chair
construction and wherein each of the structures utilizes a
single elastic fabric sheet secured to the frame across
opposed sides thereof and placed under tension by the memory
of the frame which has been flexed whereby the elastic
fabric sheet can be tensioned and spaced from any hard
surface of the frame by a restoring force provided by the
flexed frame which is under -tension :'“whereby an.  1intended
load .placed on the stretched fabric sheet 1is held in
suspension.

[0007] According to a further feature of the present
invention the elastic fabric sheet is placed under tension
by both the extensor members and the flexion of the support

frame placed under tension.
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[00‘08] According to the above features, from a broad
aspect, " the present invention provides a seat structure
comprising a support frame. A singlé elastic fabric sheet
is secured to the frame along opposed lateral sides of the
frame and extends across a top seating portion of the frame.
Tensioning means is provided to stretch the elastic fabric
sheet and position same at an elevated position above the
seating portion sufficient to support an intended 1load
thereon in suspension over the seating portion.

[0009] According to a further broad aspect of the
present invention there is provided a chair comprising a
seat structure and a backrest st;uétu_re. The backrest
structure has a single elastic fabric sheet secured along
opposed lateral sides thereof and e\xtending across -a back
support front portion of the backrest structure. Tensioning
means is provided to stretch the elastic fabric sheet and
- position same spa‘ced forwardly of the front portion of the
back support portion sufficient to maintain an intended load
thereon in suspension. |

[00010] According to a still further broad aspect of the
present invention there is provided a seat and a backrest
structure as above described and wherein the tension in the.
stretched elastic fabric sheet can be made variable whereby
the fabric sheet exhibits a tension which is diff_[erent in

different portions thereof.

' BRIEF DESCRIPTION OF DRAWINGS

[00011] A preferred embodiment of the present invention

will now be described with reference to the accompanying
drawings in which: _ '
[00012] -~ FIG. 1 is a perspective view illustrating a
prior art chair fabricated with a seat and backrest
structure without a suspension and adapted to receive foam
padding directly on the rigid structﬁre;
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[00013] FIGs. 1A, 1B and 1lC are plan‘ views showing
different configurations and shapes of a seat or backrest
structure;
[00014] FIG. 1D is an end view showing the structures

of Figures 1A to 1C as being straight flat structures;
[00015] ~ FIG. lE 1is an end view similar to Figure 1D but

'showing the structures provided with a concavely curved

plane surface;

[00016] FIG. 2 is a perspective view showing a seat
frame and elastic fabric sheet constructed 1in accordance
with the present invention;

[00017] FIG. 2A is a cross-section view showing an
example of a curved backrest or seat structure;

[00018] FIG. 2B is a cross-section view showing and
example of a curved backrest or seat structure;

[00019] FIG. 2C. 1is a sectional end view showing how the
curved seat structure of Figure 2B is biased in tension and
the single elastic fabric sheet is secured thereto;

[00020] FIG. 2D 1is a cross-—-section view showing how the
single elastic fabric sheet ‘is placed in tension by the
biasing restoring force of the seat structure bent or biased
as shown in Figure 2C; | |
[00021] | FIG. 3 18 a perSpec'tive view showing a first
example of extensor members being positioned for engagement
with the opposed lateral sides of a seat support frame
having a concave top surface; - | \
[00022] FIG. 324 1is an end view of Figure 3 showing the
extensors in position before being engaged with the lateral
sides and the rﬁanner in which the extensors are displaced to
displace and tension the single elastic fabric sheet;

. [00023] FIG.' 3B 1is an end view showing the extensor
members - in a permanently engaged position and the tension
forces generated by the singie elastic fabric sheet when

placed in tension and displaced by the extensor members;

[00024] FIG. 4 1s a fragmented perspective view

showing another example of an extensor member being secured
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adjacent the lateral sides of the seat support frame and.
‘which sides are curved sides and wherein the extensors are
flexible extensors capable of deforming when in contact with
a curved placement bar whereby to position same 1n a curved
retention groove disposed adjacent and parallel to the
lateral sides of the seat support frame;

[00025) FIG. 5 is a perspective view showing a still
further embodiment and wherein the single elastic fabric
sheet 1s providéd with opposed curved edges which are
secured to opposed lateral sides of the seat suppoft frame
along straight lines and when placed in tension exhibits a
variable tension in its surface;

[00026] FIG. 6 is a perspective view showing a still
further example of the construction of an extensor member
and wherein th'e_ extensor member has a curved dome-shapéd
upper surface whereby to apply a variable tension 1in the
elastic fabric sheet;

[00027] FIG. 7A is a perspective view showing a still
further embodiment wherein the extensors are tubular
extensors which are positioned in straight retention grooves
adjacent ‘the opposed .lateral. sides of the seat support
frame;

[000281]. FIG. 7B 1is a fragmented perspective view
illustrating the retention grooves as being curved retention
‘grooves whereby the ‘extensors of Figure 7A are curved to
apply a variable tension ih the single elastic¢ fabric sheet;
[00029] - FIG. 8 ils a per.specti\'ré view showing the use
of a single extensor for placing the elastic fabric sheet
under tension;

[00030] FIG. 8A 1s a perspective view, partly
fragmented and similar to Figuré 8, showing the extensor
member secured and retained by fasteners adjacent a side of
the frame; |

[00031] FIG. 8B is a side cross-section end view of
Figure 8;
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[00032] FIG. 8C is a side cross-section end view of
Figure 8A;
[00033] FIG. 9 is a  perspective view, partly

- fragmented, and wherein a permanent extensor 1is secured to
the seat support frame and a displaceable extensor is' used
to displace and bias the single elastic fabric sheet under
tension spaced above the seat frame; |

[00034] FIG. 9A 1is a fragmented perspective view
showing a still further embodiment and wherein an extensor

member is formed integral with the seat support frame;

[00035] FIG. 9B is a side cross-section view of Figure
9; , '
[00036] FIG. 9C 1is a side cross—-section view of Figure

9A showing the tension forces applied in the single elastic
fabric sheet; _ | ,

[00037] FIG. 10A 1is a fragmented perspective view
showing a still further example of the construction of an
extensor member and its retention groove;

[00038] " FIG. 10B is a fragmented perspective view
similar to Figure 10A but showing' a tubular extensor member
secured 1n a groove; and

[00039'] FIG. 10C is a fragmented perspective view,
similar to Figure 10A, showing the extensor of Figures 3A
and 3B in a permanently engaged position and the manner 1n

which the elastic fabric sheet is secured to the \frame.

DESCRIPTION OF PREFERRED EMBODIMENTS

\-[00040] ~ Referring now to the drawings and more

particularly to Figure 1, there is shown a chair structure A
of the prior art which is herein provided with four legs 7
or which may be mounted on a center pedestal 8. The chair A
is comprised of a seat support frame 1 and a backrest
support frame 2 which may have straight or curved solid
plane surfaces 21 or 20 (see Figures 1D and 1E) or may
consist of contour frames 3 -and 4, respectively. The
seating or backrest frames 1 and 2 may be secured together
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with an attachment bracket 6 or may be formed as a
continuous frame as indicated by phantom lines 5. Both the
seat and backrest support frames are usually covered with a
foam material such as illustrated by reference numeral 9.
[00041] Figures 1A to 1lE illustrate in plan view and end
views different possible configurations and shapes of the
seat or backrest support frames which can be used with the
present invention. Reference numeral 10 1llustrates a
tapered frame which may also be formed by a solid frame
strudture' or be formed as a hollow frame structure, as
illustrated by reference numeral 11. It may have a flat or
a curved configuration as illustrated by reference numerals
21 and 20, respectively, in Figures 1D and 1lE. The frame 14
of Figure 1B is a rectangular frame 14 and which may also be
formed as a hollow ffame as depicted by phantom lines 15.
The frame of Figure 1C may have curved ' side edges as
illustrated by reference numerai 18 and may also be a hollow
frame as indicated by reference numeral 19.

[00042] As -shown in Figure 2, a single elastic fabric
sheet 22 is attached securely and permanently, with staples
24 or other types of fastening means, to the underside 33
of the seat support frame 33 and all along the lateral sides
23 and 23' thereof. The elastic fabric sheet 22 1is a woven
textile fabric formed of high strength elastic filaments.l
As hereinshown, the single ,el'astic fabric sheet 22 1is held-
in tension across the seating portion 12 by tensioning means
which 1s herein constituted by tension exerted by a pre-
stressed seat support frame 33. The frame may be
constructed of plywood, hardwood, -molded plastic,
fiberglass, or flexible steel but a material capable of
retaining its shape so that -when the frame is bent, its
memory will apply a restoring force and tension the fabric
sheét 22 .

[00043) With reference to Figures 2, and 2A to 2C, there
is shown the manner in which the elastic fabric sheet 22 is

stretched and placed under tension. As shown in Figures 2A
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and 2B, which are front end ‘views of two possible curved
chair structures turried upside down, these seating (Figure
2B) or backrest (Figure 2A) structures have a predetermined
total side-to-side Width 27 and a center of .curvature
distance 26 from a straight support surface.

[00044] ‘As shown in Figure 2C, a single sheet of elastic
fabric material 22, herein a stretchable elastic canvas
'sheet, having a predetermined width .22’ is placed on a flat
work surface 28. A forming block 29, having a determined
height 31 and a curved top surface with a smaller radius 25’
than that of theradius 25 of the seating structure 1 1is
centered on top of the elastic canvas material 22. The
seating frame 3 is placed curved down and maintained in the
middle and over the fbrming .block" 29. A curved pressure
formj.ng block 30, having a curved underside which is the
same as the curve of the top surface of the forming block
29, 1s lowered by a strong uniform force Fl on the seating
structure 3 in order to bend or -curve the flexible seating
structure 3 to assume a new curvature 25’’ having a smaller
radius than 1its previous curvature 25, as herein illustrated
in dotted line. By bending the frame structure 3 the width
thereof will become smallér, as herein illustrated by
reference numeral 32, than its previous width 27 and also
the structure will have a higher center of curvature
distance 31 than its -original distance 26, as shown in
Figure 2B. The seating structure 3'is curved under pressure
so both its lateral opposing sides 23 and 23’ touch and hold
in place the elestic canvas sheet 22. The exterior ends 22’
of the canvas sheet 22 are then bent over the opposed
lateral sides 23 and 23’ ' and attached tightly and
permanently to the sides or on the back face 33’ of the
seating structure 3 by the use of fasteners such as staples
24, |

[00045] As shown in Figure 2D, when the pressure of the
forming block is released, the frame's memory will exert a

constant restoring force F4 and F4’ on the elastic fabric
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sheet pulling it constantly towards its opposing lateral
" sides as the strong flexible seating structure or backrest
structure continues to retriex}e its original shape or curve
and generating a restoring force as shown by arrows F3. The
center curvature distance 31 between the structure and the
elastic fabric sheet placed in tension is pre-calculated and
predetermined based on a predetermined load, whereby a.
heavier person having 'a max imum weight F5, will never
deflect the elastic fabric sheet sufficiently to touch or
feel the upper surface 33" of the seating structure. In the
construction of such seat structure or backrest structure, a
further distance 32 is calculated in the design in order to
accept loads exceeding the maximum specified load of the
chair constructed with such a structure. A layer of foam
material 9 may be added for optimum and superior comfort
requirements depending on the chair design.

[00046] With reference to Figure 2, it can be seen that
the elastic fabric sheet can be provided with extension
panels Pl and P2 to overla'p the front and rear edges of a
seat or Dbackrest frame and secured thereunder. These
‘extension panels can also tension the elastic fabric
transversely, as indicated by arrows Al, to the lateral side
tension, as indicated by arrows A2.

[00047) Referring now to Figures 3 to 3B, there is shown
a further tensioning means to stretch the elastic fabric
sheet and position same at an elevated position above the
séating portion of the frame or backrest frame to support an
intended load thereon in suspension. As hereinshown a sheet
of elastic fabric material 22 having a precisé width as
illustrated by the double ended arrow line 34, 1is securely
attached and maintained permanently with staples 24 or other
fastening means on the underface 33' of the frame about the
opposed lateral sides 23 and 23' thereof. The sides may be
curved or may be straight sides. The single elastic fabric
sheet 22 has been secured to the. frame but has not yet been
stretched. However, the elastic fabric sheet 22 is spaced
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from the top surface of the frame or .loose thereover to
permit the insertion of one or more extensor members 35 and
36 thereunder and over the upper surface 33" of the frame
33. As hereinshown there are two identical extensor members
35 and 36 having hook sections 38 and 39 formed integral
therewith. The extensor members have the same length as the
seating structure sides. A hard rigid bar or steel blade 37
is introduced between the two extensor members 35 and 36 to
push these members with sufficient force, L and R, toward
their reSpectiVe left and right lateral sides 35' and 36
until their downward hooks 38 and 39 snap in permanent
engagement with the upper edge of the lateral sides 23 and
23'. The solid bar 37 is then easily removed. The extensor
members 35 aﬁd 36 as 'here'in.- 1llustrated may be constructed
of a low flexible, semi-rigid, strong material like a PVC
plastic extrusion. These extensor members can then adjust
to the shape and curves of the opposing side edges of the
seat structure when placed in their final engaged position
as shown in solid lines at 35' and 36'. '

[00048] - As the extensor members are slid and positioned
in engagement with their respective lateral edges of the
frame, the suspension elastic fabric sheet 22 is put into
tension and stretched by the lateral exterior forces F4 and
F4' resulting from the displaeement exerted by the extensor
members. As the extensor members are moved to their engaged
position, they displace the fabric sheet 22 upwards to
assume a different stretched position from its original
position and forcing the elastic fabric sheet to stretch and
elongate in width to a longer stretch width 34' and forcing
by its force F7 the seating frame to curve and flex slightly
from its original straight or curved shape 25 to a new
increased curved shape 25'. The seating structure thus also
exerts a continuous and permanent force F7 to retrieve its
origi,nal shape due to its memory while contributing
stretehing_ by its force F4 on the elastic fabric sheet.

Accordingly, the elastic fabric sheet 22 is placed in
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tension both by the extensor and the deformation in the
support frame.

[00049] The strong and firm seating or backrest
structure constructed in accordance with the ©present
invention, is selected from a material having some kind of
memory elasticity and flexibility in order to exert a
restoring force when bent thereby adding to the stretching
of the elastic fabric sheet 22 which is secured across the
opposed lateral sides of the support frame. When the
elastic fabric sheet is stretched to its final position, it
applies at the same time a permanent diagonal force F6 and
F6' on the extensor members whereby they remain permanently
"anchored in their engaged position with the top edge of the
lateral sides 23 and 23' of the frame.

-[00050]' It is also possible to first poéitioﬁ one of the
extensor members in its final position without wusing any
forces so only the second extensor member has to be forced
and slid to its final engaged position at its associated
lateral edge or side of the frame. The predetermined width
34 of the elastic fabric sheet would lpermit this option as
long as the fabric sheet width may be stretched firmly in
its final width 34 by the second extensor member and as
long as the fabric sheet may be put into sufficient tension
to ensure that a seated person, éxerting a force F5 on the
elastic fabric sheet, never reaches the top surface 33 of
the seating structure and that there is still and always a
remaining center curvature distance 32 between the loaded
elastic fabric sheet 22 and the top surface 33 of the
seating structure under maximum normal load of a persbn
seated thereon. Such will be described later.

[00051] Referring now to Figure 4; there 1s illustrated
the same principle as in Figure 3 but wherein the. seating
structure may have exteriorly or interiofly curved lateral
sides 23 and 23' as shown by the shape as illustrated in
Figure 1C. The tensioned elaétic fabric sheet 22 is
attached permanently with staples 24 or other fastener
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elements to the two curved lateral sides 23 and 23' of the
seating structure 1. As hereinshown, the straight extensdr
member' 41 may be madle of flexible high density plastic
tubing, which is an extrusion cut to length, so'.'the'y may
flex lightly in all directions. A curved rigid bar 40
having about the ,same' curvature as the retention groove 42 .
fotmed adjacent the opposed curved late:al sides, pushes the
tube extensor member 41, forcing it to curve until it
reaches and snaps into the curved retention groove 42 formed
adjacent the opposed lateral sides 23 and 23' of the frame.
The grooves 42 have a predetermined depth whereby to receive
a lower portion of the tubular extensor 41 therein. ~ When
the elastic fabric sheet 22 1s stretched by the extensor
members 41, the elastic fabI:ic sheet applies é permanent
pressure on the extensor tubes 41 so that they remain
permanently captive in position in their respective grooves
42. ‘

[00052] Figures 5, 6, TA and B show various
modifications of the shape of the single elastic fabric
sheet 22 and the extensor members whereby the elastic fabric
sheet is placed under variable tension forces in different
regiohs thereof. As shown in Figure 5, the lateral sides of
the fabric sheet 22, shown in phantom lines,'are‘cut with an
inward curve 43 whereby the fabric sheet is shorter in the
middle and wider at its extremities 43' and 43".  This
curved edgé is attached permanently along straight lines by
staples 24, as herein illustrated, agaiﬁst the top edge of
the lateral sides 23 and 23' or on the underside surface 33
of the seating structure 1 as previously described. When
the extensor member 45 1s pulled by the forée F8 of an
assembly rﬁéchanism, by engaging hook arms 47 and 46, to its
final biasing position and permanently maintained in that
position by an associated retention means, the stretched
elastic fabric sheet 22 will Have more tension force F9 from

side-to-side 1in 1ts middle position where the sheet 1is
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shorter and less tension force F1l0 in 1its adjacent side
portions where the fabric sheet is longer.

[00053] Figure 6 shows ., a further example of the
construction of an extensor member to generate a variable
tension in the fabric sheet. As shown, the extensor member
50 is an elongated rigid rod—sheped member having a convexly
shaped top surface 50' wherein the middle section 48 1is
thicker than the opposed end portions 49 and 51 in order to
impart a variable tension in the elastic fabric sheet when
placed under tension, in a manner as previously described.
[00054] -~ Figure 7 shows another embodiment wherein two
tubular extensor members 52 are positioned in straight
opposing side retention grooves 53. These extensors 52 are
placed and positiened in the same manner as previously
described with respect to Figure 4 with the exception that
these extensors are positioned in straight retention
grooves. As shown in Figure 7B, the groove may also be
curved in order to apply variable tension in the elastic
fabric sheet. When located in the curved groove 54 more
tension will be applied to the central portion of the
elastic fabric sheet than its opposed side regions due to
the curve in the extenser‘member. '
[00055] With reference now' to Figures 8 to 8c; there is
shown a still further embodiment wherein the support frame 1
has a single elastic fabric sheet 22 secured to a side
thereof by fasteners 24 and adja.cent the lateral sides 23
and‘23' thereof. One end 1is secured to the top force of the
frame adjacent the edge 23 and the other to the lateral side
23'". A single extensor 55 is herein shown to place the
fabric sheet under tension and is displeced by the bar 37 in
the direction of arrows R to locate it adjacent the right
lateral edge 23' of the frame. Fastening screws 56 then are
placed through the top of the fabric sheet and through the
bar in order to secure same permanently to the frame. The

single elastic fabric sheet is positioned in tension along a

sloping plane sloping upwardly from lateral edge 23 to
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lateral edge 23'. Accordingly, the sheet is maintained
under tension by the forces F4 and F4' as shown in Figure 8C
and a fabric sheet may be caused to flex by the downward
load' F5 with the distance 32 at the center of the frame
being of course smaller' than that closer to the extensor
member 55 as shown at its engaged position 55'.

[00056] Figure 9 shows a still further embodiment
wherein one of the extensor members, member 62, 1S
permanently secured to the frame 1 adjacent one of the
lateral sides by fastenérs 63. The other extensor 55 1is
disposed to its engagsd p051tlon in a retention groove 24
adjacent the lateral side 23' by the displacement bar 37
whereby to place the elastic fabric sheet under tension
generating stretch forces F4 and F4'. The displaceable
extensor 55 when at 1ts engaged p051t10n 55' is retained at
this position by the biasing force F6 exerted by the fabric
sheet against the member 55'. As hereinshown, this biasing
force 1s an angled downward force which forces the extensor
into 1ts retention groove 61. When a load F5 is applied on
the stretched fabric sheet 22, it is uniformly distributed
across the sheet.

- [00057] - Referring now to Figure 10A, there is shown a
further example of the constfuction of an extensor member.
As hereinshown the extensor member 65 is an elongated rod
shape member having constant cross-sectional shape. The
retention means 1s herein constituted by a bottom tongue
formation 66 which is dimensioped for close fit in a
retention groove 66' formed in the support frame upper
surface adjacent each of the opposed lateral sides 23 and
23' thereof. Again, the tension in the elastic fabric sheet
applies a biasing erce F6 against the rod-shaped member 65
to maintaln the tongue formation 66 captive in the retention
groove 66"'.

[00058] Figure 10B shows a‘ 'still further embodiment
wherein the extensor member is a tubular member 41 as

previously described and is retained in its retention groove



CA 02541583 2006-03-31

- 15 -

42 formed adjacent each opposéd lateral‘ side 23 and 23' of
the frame. Again the biasing force F6 maintains this
tubular member firmly engaged within the.grooVe.

[00059] Finally, Figure 10C shows the embodiment as
previously described and illustrated in Figures 3 to 3B. As

hereinshown, the extensor is formed from a cut section of a

PVC extrusion. As hereinshown the extensor 36 has a flat
bottom face 36" and a curved dome-shaped projecting
formation 36''' which has a curvature whereby to define a

smooth curved edge above the lateral sides 23 ad 23' of the
frame. The hook edge formation 39 is formed integrally with
the curved outer portion of the dome-shaped projecting
formation and engages with the top corner 23" of the lateral
edge 23°'. -

[00060] In conclusion, the seat and/or backrest
structure of the present invention 'utilizing a single
elastic fabric sheet placed in tension by either the frame
or extensor members, or the combination thereof, creates and
achieves an economic and permanently secured, firm, but
flexible and elastic suspension spaced from a straight or
curved structure of a chair seat or backrest frame so that
the body of a person when seated or having its back resting
thereon is never in contact with any' hard surface but
maintained in a permanent flexible suspension. A chair
constructed with such structures may be made of separate or
continuous straight or curved frame segments or compris.ed of
connecting or joined together seat and backrest frames. A
single elastic fabric sheet is secured to each of these
frames and placed under ténsion and spaced from the frame as
above described and illustrated by the various embodiments
shown herein. .

[06061] It 1s within the ambit of the ,present invention
to cover any obvious modifications of the preferred
embodiment described herein provided such modifications fall

within the scope of the appended claims.
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CLAIMS,

1. . A seat strﬁcture 'comprising a support frame, an
elastic fabric sheet secured to said frame along opposed
lateral sides of said frame and extending across a top
seating portion of said frame, tensioning means to stretch
sald elastic fabric sheet and position same at ’a, permanent
elevated position above said seating portion sufficient to
support an 1intended 1oad' thereon in suspension over said

seating portion.

2. A seat structure as claimed in claim 1 wherein
said tensloning means 1s consfituted by at least one
extensor member displaceably positioned between said frame
and said elastic fabric sheet to a permanent tensioning
position where said elastic fabric sheet undergoes an upward
displacement in at least a part thereof and stretching to
tension same, and retention means to maintain said extensor

member at said tensioning position.

3. A seat structure as claimed in claim 2 wherein
said tension means 1is further provided by said support frame
having a memory which, when placed in flexion from its
ériginal state, exerts a restoring force on said elastic
fabric sheet to place it under tension, said _suppor‘t frame
being ’placed in tension by said fabric sheet stretched by
salid at least one extensor member.

4 . , A seat structure as claimed in claim 2 wherein
there are two of said extensor members, each extensor member
being retained by a respective one of said retention means
‘at said tensioning position adjacent an associated one of

said opposed lateral sides.

5. . -~ A seat structure as claimed in claim 4 wherein
sald extensor members are elongated rod-shaped members of

constant transverse cross—-section, said retention means
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being constituted by a retaining formation formed with said
extensor members and configured for engagement with an

engageable formation of said support frame.

6. A seat structure as claimed in claim 5 wherein
said retaining formation is a bottom hook edge formation
formed integral with each said extensor members for hooking
engagement with a top end edge of said opposed lateral side
of said support frame, said top end edge constituting said
engageable formation, said tension in said elastic fabric
sheet applying a biasing force against said rod-Shaped
members to maintain said hook edge formation engaged with

salid top end edge.

7. A seat structure as claimed in claim 5 wherein
said retaining formation is a bottom tongue formation of
said rod-shaped members dimensioned for c¢lose fit in a
retention groove formed in af top surface of said support
frame adjacent each said opposed léteral side thereof, said
tension in said elastic fabric sheet applying a biasing
force against said rod-shaped members to maintain said

tongue formation engaged in said retention groove.

8 . ‘A seat structure as claimed in claim 4 wherein
sald extensor member 1is an elongated tubular member of
constant transverse cross-section, sailid retention means
being constituted by an elongated .retention groove formed in
a top surface of said support frame adjacent each said
opposed lateral side thereof and dimensioned to re'ceivé and
retain a lower cross-section portion of said tubular member,
sald tension in said elastic fabric sheet applying a biasing
force against said elongated tubular member‘to maintain said

tubular member engaged in said retention groove.

9., A seat structure as claimed in claim 8 wherein
- said elongated retention groove is an inwardly curved

groove, said tubular member being a flexible member adapted'
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to be deformed and positioned in. said curved groove whereby

to apply a variable tension in said elastic fabric sheet.

10. ' A seat structure as claimed in claim 6. wherein
said rod-shaped members have a flat bottom face and a dome-
shaped top projecting formation, sald hook edge formation
projecting below said flat bottom face‘ -at' an outer end
thereof. |

11. A seat structure as claimed in claim 4 wherein
said extensor members are elongated rigid rod-shaped
members, said rod-shaped members having a convexly-shaped
elongated top surface wherein a Center transverse portion of
said rod-shaped member is thicker than opposed end.
transverse portions thereof, said extensor members applying

a variable tension in said elastic fabric sheet.

12. A seat structure as claimed in claim 2 wherein
said retention means are fastener members to immovably
secﬁre said extensor members to said support frame adjacent
a respective one of said opposed lateral sides of said

| frame .

13. A seat structure as claimed in claim 2 wherein
one of said extensor members is constituted by an elongated
projecting ridge formation' immovably positioned and
extending along one of said opposed lateral sides of said
frame and projecting above a top surface of said frame, and
~a displaceable extensor member formed as an elongated rod-
Shaped member and retained in a groove formed in said top
surface at the other of said opposed lateral sides of said
frame with said displaceable extensor member projecting
above said groove, said tension in said elastic fabric sheet
applying a biasing force against said rod-shaped member to

maintain same engaged 1n said groove.
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14. A seat structure as ‘claimed in claim 1 wherein
said support frame is concavely curved between said opposed
lateral sides and defines a concave top surface, said
elastic fabric sheet extending spaced above said seating
portion and secured to said opposed lateral sides with said
concavely curved frame placed in flexion whereby said frame
exerts a restoring force to constitute said tensioning means
to stretch said elastic fabric sheet over and above said

concave top surface.

15. A seat structu_ré as claimed in claim 14 wherein
salid support frame 1is a solid seat board fabricated of a

material having a memory which is capable of being flexed to

‘exert said restoring force.

16. | A seat structure as claimed in claim 1 wherein

sald support frame 1is a hollow rectangularly-—Shaped seat

17. A seat structure as claimed in ‘claim 4 whereiln
said elastic fabric sheet has opposed inwardly curved end
:edges, said curved end edges belng secured along a straight
line at salid opposed lateral sides of said frame, said
fabric sheet when placed under .tension by said extensor
member exhibiting higher tension in a central region thereof

than opposed side regions thereof.

18. A chair structure comprising a seat support
frame and a backrest support frame, said backrest support
frame having an elastic fabric sheet secured along opposed
lateral sides thereof and extend‘ing across a bpack support
front portion of said backrest support frame, and tensioning
means to stretch said elastic fabric sheet and position same
spaced forwardly of said front portibn of said back support

front portion sufficient to maintain an intended load

thereon in suspension.
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19. A chair as claimed in claim 18 wherein said
tensioning means 1is constituted by at least one extensor
member displaceably positioned between said backrest support
frame and said elastic fabric sheet to a tensioning position
where said elastic fabric sheet undergoes forward
'displaCemént in at least i:Jart thereof and stretching to
tension s~am-e,. and retention means to maintain said extensor

member at said tensioning position.

20. A chair as claimed in claim 19 wherein there are
two of said extensor members, each extensor member being
retained by a respective one of said retention means

adjacent an associated one of said opposed lateral sides.

21 . A seat structure as claimed in claim 18 wherein
said seat structure has a further elastic fabric sheet
secured along opposed lateral 'sides of said seat support
frame and extending across a top seating portion of said
seat support frame, and tensioning means to stretch said
further elastic fabric sheet énd poslition same at an
elevated poéition above said seating portion sufficient to
support an intended load thereon in suspension over said
seating portion, said intended load being a user person and
wherein said person does not expérience any hard surface

contact in said suspension.

22. A chair as claimed in claim 19 wherein said
tensioning means 1is further provided by said support frame
having a memory which, when placed in flexion from 1its
original state, exerts a restoring force on said elastic
fabric sheet to place it under tension, said support frame
being placed in tension by said fabric sheet stretched by
sa'id at least one extensor member
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