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This invention relates to mattresses, cushions, up 
holstery, heat and sound insulating coverings and the like. 
The invention is concerned with the use of the resilient 

heat and sound insulating and absorbing properties of that 
class of ñexible plastics which is resilient due to the pres 
ence throughout the material of pores, generally known 
as resilient expanded plastic. One example of such a ma 
terial is expanded polyurethane, sold under’ the name 
“Moltopren” Such material may be made in a variety of 
textures, from highly porous and very springy to very 
soft and having little porosity, as well as in the form of 
flakes, granules, chips and shreds which may be used for 
the filling of upholstery. ` 

It is well known touse a thick sheet of a resilient ex 
panded plastic as a mattress, for example, but full beneiit 
of the properties is not obtained as the material spreads, 
and, as it were, iiows away from under the load. Similar 
ly, in the case of a seat cushion, the material in the thick 
ness of the cushion moves radially, and in order to ade 
quately support the weight a greater thickness of material 
is required than would be the case if such radial move 
ment did not take place. Clearly such ñow of the material 
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will not take place in the case Where the area of the load i 
is the same as the area of the resilient material and the 
material is confined around its edges, but of course, this 
is not' practical in the case of mattresses, cushions and 
most forms of upholstery. 

It is the object of the’invention to overcome the disad 
vantages above referred to. ’  

40 

The invention consists in -a mattress, cushion, up- ~ 
holstery and such like constructed in part at least of re 
silient expanded plastic characterised in that in the ab 
sence of a load, the material adjacent the intended areaof 
contact with the load is under tension in a direction trans 
versely of the direction of the load, while material remote 
from said area is under compression in a direction trans 
versely ot' the direction of the load. 
The accompanying drawings show, by Way of example 

only, a number of embodiments of the invention the char 
acteristics of which will be apparent from the following 
description. 

In the simplest form of construction comprising a cir 
cular cushionfor use on the seat of Ia chair, and con 
structed in accordance with the invention, is obtained 
when as shown in section in Figure l and plan in Figure 
la a single sheet 1 of the resilient expanded plastic is used 
say of '3 or 4 inches in thickness, the material is laid upon 
a flat table 2 and compressed by means of a circular 
shaped member 3 laid thereon approximately the size of 
the cushion required and when the material has been com 
pressed say to 1A inch in thickness it is welded around 
the edge of the upper member by means of a shapedy 
heated tool or a wheel or other known method so that the 
pores are removed entirely along this line and upon remov 
ing of the upper member the sheet of material returns ap<> 
proximately to its original thickness as shown in Figure 2 
in side elevation _but is constrained around the periphery of 
the cushion. The surplus material is then trimmed away 
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from the outside of the weld as shown in Figure 3. It 
will be understood that in the action of returning to its 
original thickness the material towards the outer surfaces 
of the cushion becomes under tension while the material 
along the plane of the centre of the cushion becomes com» 
pressed so that when a load is placed upon the cushion 
the action is to prevent the material from ilowing radially 
away from under the load. 

In another form of construction as shown in Figure 4 
of a similar cushion three layers of sheet vmaterial are 
placed one upon the other before being compressed and 
welded, the materials 4 on the outer surfaces of the sand 
wich being particularly chosen to resist stretching under 
the tension produced, while the material S >in the centre 
of the sandwich is chosen to resist compression under 
stressing. The materials which are suitable in this case 
may also be suitable for lthe other purposes they serve, 
for example, theouter members 4 of the sandwich shown 
in Figure 5 may have a closer texture and form a suitable 
surface to prevent wear and slipping, while the inner 
sandwich 6 may consists of loose granules, flakes, chips 
and such like or reconstituted sheets of ñakes or scrap ma 
terials which are bound together, e. g. by adhesives or 
by the application of a moderate heat, that is, insuflicient 
to _melt the material. ` 

In a ystill further alternative form of construction of 
this simple form of cushion as shown in Figure 6 the 
outer layers 4 of the sandwich may be formed’of resilient 
expanded plastic while the inner layer 7 of the sandwich 
maybe of rubberised hair or other well known suitable re 
silient uphostering 'materialwhich will withstand the com 
pressing forces exerted by the stretching of the outer 
layers during _the compression of the cushion. ' 
Í In the last form of construction clearly the cushion 
cannot be compressed to the same degree when the cen 
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tral layer of the sandwich is not particularlyresilient as` 
is the case with the expanded plastic, and it may be neces 
sary to apply stretching forces as` shown by the arrows 'to 
the outer layers while the cushion is being compressed 
in order to ensure that adequate tensional forces remain 
in the outer layers after the welding process has been 
completed. v ' ' ` 

Where, however, for example, a highly porous plastic 
filling 'is' required for the sandwich, as when used say 
in a cinema seat, the said material may be provided with 
a number o_f perforations extending through the in_ner 
layer' 8 as shown in Figure 7 which are closed at Atheir 
ends either by the outer layers of the sandwich or’by the 
seat structure and which thus form closed voids _in the 
thickness >of the seat. 

’ Where it is required to provide a considerable resistance 
to a load a' cushion or mattress can be constructed of a 
sandwich of three or more sheets of material as shown in 
Figure 8 in which each of the Asheets can be of progres 
sively increasing (or decreasing) resiliencel through the 

, article. Such a construction will give considerable resil 
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ifence where the ̀ load is light while the resilience will pro 
` gressively decrease with increase of the load.4 

l Although it is preferred to attach the layers of the 
sandwich together -by welding, as it is a quicker and 
simpler process and a thermoplastic material must be 

` employed, it is also within the scope of the invention to 
attach the layers of the sandwich to one another around> 
the periphery of the cushion as 'shown in Figure 9 by 
nl_eans of sewing, by clips, staples or by any other suit 
able means ̀as desired. 
To summarise therefore the simple form of construc 

tion so far described, the cushion may consist of a single 
layer of resilient ,expanded plastic having imparted to it 
during the manufacturing process tensionalforces at `and 
near'the surfaces and compressional forces?aroundvthe 
mid plane, the surfaces being brought into closev juxta 



3 
position by welding; sewing or other means of fixing 
around the periphery so that said forces are produced 
and exist in the cushion until such time as a load is ap 
plied to the same. The nature of the cushion may vary 
through its cross section for example by forming a sand 
wich so that the material adjacent the surfaces is chosen 
to resist tensional forces while the material between is 
chosen to resist compressional forces. ‘ 

It will be understood that the extent and the disposi 
tion of forces throughout the cushion depend on the rela 
tionship between the diameter of the cushion and the 
overall thickness of the same and that should the cushion 
be thin ascompared with its diameter forces will be only 
relatively slight at the centre and it is therefore proposed 
in accordance with the invention to weld the material 
through its thickness and between the surfaces at, for 
example, a point in the centre of a circular cushion as 
shown in Figure 10 thereby producing a 'further anchor 
point 9 from which the tensional and compressional 
forces may radiate. This anchor-point may be produced 
by the method first referred to, namely compressing the 
material between parallel plates and welding through a 
hole 10 provided in the centre of the circular top plate 11. 

It is within the scope of the invention to so design the 
compression plate above referred to such that portions of 
the plate are raised in relation to the remainder as shown 
in Figure 1l and form heating electrodes‘by which the 
welding is carried out upon the surface of a table 2 be 
low or upon electrodes 12 formed on a further plate 13 
below as‘shown in Figure l2 so that a symmetrical ar 
rangement is obtained. 

Furthermore, a pattern may be embossed upon the 
surface lof the cushion or the like by projections upon 
the compressing plate or a further plate provided for 
this purpose as shown in Figure 13. 
When a structure such as a mattress is required where 

the~ dimensions across the sheet of material are much 
lgreater than the thickness thereof many anchor-points 9 
may be provided throughout the surfaces as shown in 
Figure 14 so that adequate stresses are incorporated in 
the structure and the tendency for the material to flow 
under the load imposed thereon is adequately resisted. 
These anchor-points may be formed 'at regular or irregu 
lar distances apart from one another so as to produce 
an interesting pattern upon the mattress. 
In a still further alternative form of construction, be 

sides the mattress being welded laround its edges by 
straight or curved lines, anchorage may be provided with 
in the area of the surfaces by straight or curved lines 
either in addition to the anchor-points or alternative 
thereto, for example to form straight ribs from side to 
side or from end to end of the mattress as in a quilt or 
in a lattice pattern as shown in Figures 14 and 15. 
The mattress, cushion, upholstery and the like may be 

constructed of a single sheet-like layer or three sheet 
like layers to form a sandwich as above referred to, or 
an odd number of layers where the structure is required 
to be handled independently of any rigid structure to 
which it may be temporarily or permanently attached, 
whereby the forces within the material are symmetrical 
about a mid-plane, but where the structure is to be fixed 
to a rigid backing, for example the back or seat of a 
chair, an even number of layers may be provided, for 
example two, in which the outer layer retains the ten 
sional stresses while the inner layer retains the compres 
sional stresses, the upholstery being prevented from roll 
ing up by direct or indirect attachment to the rigid 
backing. 

Alternatively, as Shown in Figure 16, the structure may 
be constructed of a single thin layer of material which 
normally would be symmetrical after welding and there» 
fore have tensional stresses at and near the surfaces and 
compressional stresses between and then be attached 
around its edge to a ñat rigid surface 14 such as plywood 
in which the action of attachment will increase the ten 
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4 
sional stresses at the outer surface as shown by the ar 
rows and transfer the compressional stresses from the 
middle of the structure to the surface adjacent the back 
ing. Such treatment of the structure then converts the 
upholstery from a symmetrical arrangement to a non 
symmetrical arrangement. Such a structure also is with 
in the scope of the invention.  f _ 

In order >that there shall be adequate material for at 
l tachment to a ’backing> either in the above or any other 

10 

15 

20 

25 

30 

35 

40 

45 

formvof construction the weld may be made that much 
wider and so produce a ñange around the article as shown' 
in Figure 17 or two separate welds may be made the one 
adjacent the other for the same purpose. 

Seeing that when a mattress or cushion is constructed 
in accordance with one method of carrying the invention 
into effect by the application of pressure between parallel 
surfaces while the welding process is being carried out 
and tensional and compressional forces are not existent 
at this time, it can be clearly understood that when a 
load is applied to such a mattress or cushion which covers 
substantially the whole of the surface during use the 
tension and compression forces are relieved, and the re 
silience of the material supports the load wholly normally 
to the surfaces thereof and transverse flow of the mate` 
rial is eliminated. 
Where for any reason it is inconvenient tovprovide 

a press large enough to accommodate a mattress or any 
substantial rarea of material which it is required to 
make up in accordance with the invention, a sandwich 
may be formed and the outer surfaces of material be 
attached to means for stretching it in its own plane as 
shown by the arrows in Figure 18 without compressing 
between parallel surfaces and before the Welding or 

’ sewing is carried out around the periphery. The weld 
ing may be then effected by means of a smaller heated 
hand wheel which may be caused to follow a curved 
path to a particular design and at the samer time or 
subsequently anchor-points or anchor-lines may be in 
troduced independently by hand as and where required 
to join the front and back surfaces together. It can 
therefore be seen that the invention is not limited to 
the method of compression between parallel surfaces 
although this method is found to be most effective as 
the work can be carried out more rapidly by this means. 
Where it is required for the finished product to have 

a corrugated or waved or other shape imparted to it 
as shown in Fig. 19, the surfaces between which the sand 

, wich or single layer is compressed may be curved or 
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shaped and consequently the method of compression 
during the welding process is not limited to flat parallel 
plates. For example, where a mattress is required for 
heat insulating or sound insulating or absorbing pur 
poses and is required to cover a semispherical surface 
the compressing surfaces may be suitably shaped so that 
the finished product is of the desired curvature. 
The method and product in accordance with the, 

invention is particularly applicable to use with up 
holstery covering large surfaces such as aeroplane seats, 
divans, and the like, while the curved or cylindrical parts 
required may be formed during the forming of the main 
load carrying surfaces of the seat and back as shown in 
Figure 20, the whole structure being attached to a ñat 
backing either along the lines of the welds or by ad 
hesive with the whole of the back. 

Sheets of material formed in accordance with the in 
vention are particularly useful for lining walls, ceilings, 
etc. for heat insulating and sound insulating and ab 
sorbing purposes and can be constructed by a contin 
uous process in'which pressure is applied to the single 
sheet or the sandwich of material by a roller or a sys 
tem of. rollers 17 and 18 as shown in Figure 21 while 
the welds are applied simultaneously in a similar man 
ner by theelectrodes 12. Such a material may _bacon-L. 
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veniently attached to the backing along the lines of 
the welds. 
Where desired, a decorative or wear-resisting fabric 

15 may be placed on the surface of the single sheet or 
sandwich as shown in Figure 22 during the forming 
process and, if of a thermoplastic nature, becomes at 
tached to the final mattress, cushion or upholstery along 
the lines of the welds 16 and becomes incorporated in 
the iinal product, and due to the compressing .process 
is held stretched between the welds by the resilient action’ 
of the layer or layers when released from the pressure. 
Where the mattress, cushion, upholstery or the like 

is used for the purpose of supporting the human body 
it is preferable that the material be of the kind in which 
the vpores are interconnected so that the material may 
‘_‘breathe” and condensation be prevented from forming, 
but when such use is not made of the’structures the 
material in which the pores are not interconnected can 
also be used satisfactorily. _ y 

Small cushions or pads constructed in accordance with 
the invention may be employed as cleaning pads for 
motor vehicles andthe like in which a hose is ,fixed 
into a recess in the material and is welded closely around 
the same, so that water issuing from the hose emerges 
by way of the pores in the material over the surface 
of the pad. Also an earphone or a small loud-speaker 
may be inserted in a cushion before it is welded, such 
a cushion being of particular use in hospitals and such 
institutions. 

In a still further construction in accordance with the 
invention, fabric membranes,.e. g. a net extensible in all 
directions,v may be incorporated in the sandwich to 
resist the overall stretching of the-mattress or upholstery, 
particularly in such situations where the structure is at 
tached around its edges and is not provided with an 
overall backing and other variations in the forming of 
the structurre may be carried out without departing 
from the scope of the invention. 

I claim: 
l. A method of forming resilient upholstery consist 

ing at least in part of thermoplastic organic plastic 
expanded by having pores therein and having two oppo 
site faces, comprising the steps of compressing resilient 
expanded plastic over at least a substantial part of the 
area of the upholstery to close up the pores therein and 
reduce the thickness, applying heat over relatively small 
portions of the compressed area to render them plastic 
and remove the pores therefrom, allowing the heated 
portions to cool and solidify and releasing the compres 
sion to allow the pores of the main body of the up 
holstery to open and the main body to return to sub 
stantially its original thickness, whereby the plastic ad 
jacent at least one of the opposite faces of the upholstery 
is stressed by being under tension in a direction parallel 
with said face or faces while the plastic remote from 
said face or faces is stressed by being compressed parallel 
with said face or faces. 

2. A method of forming resilient upholstery con 
sisting at least in part of thermoplastic organic plastic 
expanded by having pores therein and having edge por 
tions of unexpanded plastic and two opposite faces, com 
prising the steps of compressing resilient expanded plas 
tic over at least a substantial p-art of the area of the up 
holstery to close up the pores therein and reduce the 
thickness, applying heat over relatively small portions 
of the compressed area including at least those portions 
of the plastic which will form the edge portions of the 
upholstery to render them plastic and remove the pores 
therefrom, allowing the heated portions to cool and 
solidify land releasing the compression to allow the pores 
of the main body of the upholstery to open and the main 
body to return to substantially its original thickness, 
whereby the plastic adjacent at least one of the oppo 
site faces of the upholstery is stressed by being under 
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tension in a direction parallel with said face or vfaces" 
while the plastic remote from said face or faces is stressed 
by being compressed parallel with said face or faces. 

3. A method of forming resilient upholstery consist 
ing at least in part of thermoplastic organic plastic ex 
panded by having pores therein and having Yedge _por 
tions of unexpanded plastic and two opposite faces, corn 
prising the steps of compressing resilient expanded plas 
tic over at least a substantial part of the area of 4_the up 
holstery to close up the pores therein and reduce the 
thickness, applying heat over relatively small portions 
of the compressed area including at least those lportions 
of the plastic which will form the edge portions of the 
upholstery to render them plastic and remove the pores 
therefrom, allowing the heated portions to cool land 
solidify, releasing the compression to >allow the pores of 
the main body of the upholstery to open land the main 
body to return .to substantially its original thickness, 
whereby the plastic adjacent at least one of the opposite 
faces of the upholstery is stressed by being under ten 
sion in a direction parallel with said face or faces while 
the plastic remote from said face or faces is stressed by 
being compressed parallel with said face or faces, and 
trimming away surplus plastic from outside the boundary 
deñned by said edge portions. ` 

4. A method of forming resilient upholsteryconsist 
ing at least in part of thermoplastic organic plastic ex 
panded by having pores therein and having edge ,por 
tions of unexpanded plastic and two opposite faces, corn 
prising the steps of compressing resilient expanded plas 
tic over at least a substantial part of the. area of theup 
holstery to close up the pores therein and reduce the 
thickness, applying heat over relatively small portions of 
the compressed area comprising those portions of the 
plastic which will form the edge portions of the uphol 
stery and anchor points within the main body of the up 
holstery to render them plastic and remove the pores 
therefrom, allowing the heated portions to cool and 
solidify and releasing the compression to allow the pores 
of the main body of the upholstery to open and the main 
body to return to substantially its original thickness, 
whereby the plastic adjacent at least one of the oppo 
site faces of the upholstery is stressed by being under 
tension in a direction parallel with said face or faces 
while the plastic remote from said face or faces is stressed 
by being compressed parallel with said face or faces. 

5. A method of forming resilient upholstery consist 
ing at least in part of thermoplastic organic plastic ex 
panded by having pores therein and having edge por 
tions of unexpanded plastic and two opposite faces, com 
prising the steps of compressing resilient expanded plas 
tic over at least a substantial part of the area of the up 
holstery to close up the pores therein and reduce the 
thickness, applying heat over relatively small portions 
of the compressed area comprising those portions of 
the plastic which will form the edge portions of the up 
holstery and anchor lines within the main body of the 
upholstery to render them plastic and remove the pores 
therefrom, allowing the heated portions to cool and 
solidify and releasing the compression to allow the pores 
of the main body of the upholstery to open and the 
main body to return to substantially its original thick 
ness, whereby the plastic adjacent at least one of the op 
posite faces of the upholstery is stressed by being under 
tension in a direction parallel with said face or faces 
while the plastic remote from said face or faces is stressed 
by being compressed parallel with said face or faces. 

6. A method of forming resilient upholstery consist 
ing in part of thermoplastic organic plastic expanded by 
having pores therein and having two opposite faces, com 
prising the steps of compressing resilient expanded plas 
tic in the form of a mass of shreds and granules of plas 
tic sandwiched between two or more sheets of plastic 
forming the said faces, over at least a substantial part 
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of the area of the upholstery to close up the pores theref 
in and reduce the thickness, applying heat over relative 
ly Vsmall portions of vthe compressed area to render them 
plastic and remove the pores therefrom, allowing the 
heated portions to cool and solidify and releasingthe 
compression to allow the pores of the main body of the 
upholstery to open and the main body` to return to sub-l 
stantially` its original thickness, whereby the plastic ad 
jacent‘at least one of the opposite faces of the upholstery 
is stressed by being under tension in a direction parallel 
withsaid` face or faces while the plastic remote from 
said face or ̀ faces is stressedby being compressed paral« 
lel‘with said face or faces. 

1'l'. A method of forming resilient upholstery consist 
ing at least in part of thermoplastic organic plastic ex 
panded by having pores therein and having'two opposite 
faces,`comprising the steps of compressing expanded plas 
tic in the form of two outer sheets of expanded plastic 
having one degree of resilience and a sheet of expanded 
plastic having a different resilience sandwiched therebe 
tween over at least a substantial part of the area of the 
upholstery to close up the pores therein and reduce the 
thickness, applying heat over relatively small portions 
of the compressed area to render them plastic and re 
move the pores therefrom, allowing the heated portions 
to:cool and vsolidify and releasing the compression to 
allow-’the pores of the main body of the upholstery to 
open and the main body to return to substantially its 
original thickness, whereby the plastic adjacent at least 
oneof the opposite faces of the upholstery is stressed 
by being under ltension in a direction parallel with said 
face or faces while the plastic remote from said face or 
faces is stressed `by being compressed parallel with said 
face or faces. 
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8. A- method of forming resilient upholstery consist-` 
ing at least in part of polyurethene expanded by having 
pores therein and having two opposite faces, comprising 
the steps of compressing expanded polyurethene over 
at least a substantial part of the area of the upholstery 
to close up the pores therein and reduce the thickness, 
applying heat over relatively small portions of the com> 
pressed area to render them plastic and remove the 
pores therefrom, allowing the heated portions to cool 
and solidify and releasing the compression to allow the 
pores of the main body of the upholstery to open and 
the main body to return to substantially its original 
thickness, whereby the polyurethene adjacent at least one 
of the opposite faces of the upholstery is stressed by be 
ing under Atensionv in a direction parallel with said face 
or faces while the polyurethene remote from said face 
or faces is stressed by being compressed parallel with 
said face or faces. 
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