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Description

This invention relates to a support for the
human body or a part thereof. Mattresses and
similar supports for the human body such as
cushions and pillows should desirably have good
resistance to fire and this is especially the case
with such supports used in public institutions, for
example hospitals, where danger arising from
outbreak of fire is considerable.

Merely enclosing a resilient supporting biock
such as a block of foam in a cover of fire resistant
woven cotton fabric is likely to produce a support
which is uncomfortable in use and the present
invention is the resulf of development work
carried out to discover a support construction
which wiil provide, a sufficiently high degree of
comfort and a satisfactorily high resistance to fire.

Measures to achieve fire resistance in padded
articles have been proposed in U.K. Patent Speci-
fication No. 1477 145 and a water impermeable
mattress cover produced by bonding a stretch-
able textile fabric to a flexible, water-imperme-
able layer is described in U.K. Patent Specification
No. 2 012 159. However, these disclosures do not
suggest the requirements for stretch and recovery
properties in relation to the deformability of a
mattres biock or other support for the human
body which are specified according to the present
invention. Nor do they propose the combination
of those stretch properties with requirements for
achieving satisfactory fire resistance.

According to the invention a resilient support
for the human body, or a part of the human body,
comprising a resilient block enclosed by a flex-
ible, fire resistant cover of stretch fabric, is charac-
terised in that at least that part of the cover
intended to lie between the resilient block and a
human being has stretch characteristics such that
it is able to conform to the adjacent surface of the
resilient block when the resilient block is sub-
jected, in use, to deformation by a human being,
and is able to recover sufficiently after such
deformation so as to avoid the formation of
creases or rucks after the resilient block has
returned to its undisturbed state, in that the
resilient block is completely enclosed by fire
resistant material, and in that said stretch material
is a pile material with a recoverable extension of
at least 20% in the width direction and at least
10% in the length direction, measured on a Fryma
Extensiometer according to British Standard No.
4294 using a load of 3 kg, the pile being located on
the inner surface of the fire resistant cover adja-
cent said resilient block.

The resilient support with which this specifica-
tion is concerned may be a mattress or a part of a
mattress, such as a “biscuit’” used to make up a
bed, for example in a caravan, together with other
similar biscuits. It may also, for example, be a
cushion constituting part of the base or back or
side of a chair or settee, or a scatter cushion or
pillow.

When the resilient support of the invention is in
the form of a mattress, the resilient nature of the
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cover ensures that it closely follows deformations
produced in the upper surface of the mattress by
the user’s body, thereby preventing the localised
increase in pressure on the user’s body which can
occur when less resilient covers are used on a
mattress. The fact that the pile loops of the cover
of a support according to the invention are on the
inner surface of the cover aiso reduces the ten-
dency of the cover to move relatively to the
resilient block of the support. In the case of iong
term use of a mattress in accordance with the
invention, for example by an invalid, the resilient
nature of the cover has been found to reduce the
incidence of bed sores.

Preferably the fire resistance of a cover used in
the support, or a fabric used in making the cover
is such that the cover or fabric, after one wash in
water at 71°C, will fulfil the requirements (omit-
ting the cleansing procedure) of Type C perform-
ance when tested according to Part 2 of British
Standard No. 5867.

Advantageously, the stretch cover used in a
support according to the invention has an exten-
sion of not less than 30 per cent in the width
direction and not less than 15 per cent in the
fength direction when tested under the conditions
specified above. The width extension may be 35
per cent or above. The fabric need not contain
elastomeric yarn.

Preferably the support will score a “pass’ in the
flammability test set out below comprising a
modification of PSA Fire Retardant Specification
No 4 {(as amended April 1978) of the Steering
Committee on Flammability of the Department of
the Environment, when using ignition sources
also described below which are ignition sources
{4) and (0) as set out in PSA Fire Retardant
Specification No. 10 dated September 1976 and
amended April 1978. The flammability tests may
be carried out on a test piece smaller than the
normal article but it is believed that if a small test
piece fulfils a test set out below, then the corre-
sponding full size article is likely to be sufficiently
flame resistant.

The stretch cover may be made from a fabric
incorporating a flat polyamide yarn and a
cellulosic yarn, the fabric being weft-knitted in a
single jersey structure so as to incorporate the
cellulosic yarn in the form of piie loops. The fabric
is treated to render the cellulosic yarn, and thus
the whole fabric, fire resistant. Preferably, the
cellulosic yarn constitutes at least 75 per cent and
advantageously 80 per cent or more by weight of
the fabric and has a weight, after treatment with
flame retardant, of at [east 250 g/m>.

The enclosing cover may comprise a sheet to lie
adjacent an upper supporting surface of a resili-
ent block, a sheet to lie adjacent an under surface
of the resilient block and a side piece seamed to
the upper and under sheets and having its ends
seamed together, for example at a corner of the
resilient block. Alternatively, the enclosing cover
may comprise pieces of sheet material adhered to
all the surfaces of the resilient block. A further
possibility is that the cover may comprise a piece
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of sheet material adhered to an under surface of
the resilient block and a further piece of sheet
material covering an upper surface and side
surfaces of the resilient block. For example, such a
further piece of sheet material may comprise an
upper sheet with a further sheet attached to and
depending from its edges to cover the side sur-
faces of a resilient block, the lower edge of the
further sheet having a length of elastic material
attached to it so that on fitting said further piece of
sheet material to a correspondingly shaped resili-
ent block of suitable size, the lower edge of said
further sheet will be drawn in by the elastic
material beneath the under surface of the resilient
block so as to hold the further piece of sheet
material on the resilient block like a fitted sheet on
a mattress.

The invention will be further described, by way
of example, with reference to the accompanying
drawing in which:—

Figure 1 is a schematic perspective view of a
mattress according to the invention, with parts of
one corner broken away to reveal the underlying
structure, and

Figures 2 and 3 are similar views of other
mattresses according to the invention.

The mattress according to the invention shown
in Figure 1 comprises a block 5 of foamed synthetic
polymeric material, in this case foamed poly-
urethane.

The block 5 is closely enclosed by a fire resistant
stretch cover 6 made from an upper sheet 7,
corresponding in shape and size to a plan of the
mattress, a similar lower sheet, and a side piece 8
seamed to the upper and lower sheets and its ends
seamed together at one corner of the matress.

Enclosing the block 5 and the cover 6 is a further
cover 9 made from a polyurethane-coated, warp-
knitted, nylon fabric. The cover 9is waterproof, the
polyurethane coating is on the outside, and the
seam construction of the cover 9 is the same as
that of the cover 6.

In order to facilitate replacement of the covers 6
and 2 when they are in need of cleaning or repair,
each of these covers may be provided with an
opening, preferably along a long side of the
mattress, which is closable by a quick release
fastener, for example a sliding clasp fastener.

The fabric from which the cover 6 is made is a
plain weft-knitted terry fabric. The fabric is knitted
on a circular knitting machine in a construction
providing a ground structure of a flat nylon
{polyamide) yarn and pile loops of a celiulosic
yarn. The pile loops of the pile fabric are present
one one surface only of the fabric which is the
inside surface of the cover 6. The pile loops are
thus in contact with the polyurethane foam of the
block 5 and the result is a reduced tendency of the
cover 6 to move relatively to the block 5.

The cellulosic yarn in the fabric of the cover6is a
spun yarn comprising 67 per cent by weight of
cotton and 33 per cent by weight of viscose. The
fabric comprises 23 per cent by weight of the nylon
ground yarn and 77 per cent by weight of the
cellulosic pile yarn and is rendered flame resistant
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by treatment with “Proban 210" marketed by
Albright and.Wilson Limited. (“Proban’ is a trade
name.) The flame resistant treatment and the
fabric must be such that the treated fabric will,
after one wash in water at 71°C, fulfil the require-
ments (omitting the cleansing procedure) of Type
C performance when tested according to Part 2 of
British Standard No. 5867. An alternative flame
resistant treatment which will provide the
necessary degree of resistance is “‘Pyrovatex CP"
of the Ciba Geigy Group ({'Pyrovatex” is a trade
name). Both the treatments mentioned are based
on compounds containing nitrogen and phos-
phorus.

The mattress just described, comprising a foam
block, a barrier fabric {cover 6) and an outer, water-
proof cover 9, registers a pass in the flammability
test mentioned above and described below and
based on that set out in PSA Fire Retardant
Specification No. 4 (as amended April 1978) of the
Steering Committee on Flammability of the De-
partment of the Environment, when using ignition
source (4) or (0) as set out in PSA Fire Retardant
Specification No. 10 {also as amended April 1978).

A preferred example of the fabric constituting
the cover 6 is made on a 20 gg Camber Velnit Plus
circular knitting machine using a sinker height of
2.9 mm. The fabric is knitted from a ground yarn
which is 110 decitex flat nylon 66 and a pile yarn
which is 1/28s cc comprising a blend of 2/3 cotton
and 1/3 viscose by weight. The course length used
for the nylon yarn was 711 cm and the course
length of the pile yarn was 1740 cm. The weight of
the fabric after treatment with the flame retardant
is in excess of 250 g/m? and it has an extension in
the width (course) direction in excess of 30 per cent
and an extension in the length {(wale) direction in
excess of 10 per cent, measured on a Fryma
Extensiometer according to British Standard No.
4294 using a load of 3 kg. This extensibility allows
the cover to stretch so as to be able to conform to
the mattress surface when the mattress is sub-
jected, in use, to deformation by a human being
lying on it and turning and moving. )

Figure 2 shows a further mattress according to
the invention comprising a resilient biock 12 of
foamed polyurethane closely enclosed by a com-
posite cover 13. The cover 13 is made up of a piece
of sheet material constituted by a woven cotton
fabric 14, adhered to the surface of the block 12
intended to be the under surface in use, and a
further piece of sheet material 15 constituted by a
plain weft-knitted fabric like that of the cover 6 in
the mattress of Figure 1. The sheet material 15isin
two parts, a part conforming in size and shape to

~ the upper surface of the resilient block 12 and a

part 16 covering the sides and part of the under
surface of the resilient block 12. The part 16 of the
sheet material 15 is attached to and depends from
the edge of the part of the sheet material 15 and
has attached to its edge 17 a length of elastic
material so that the edge 17 is drawn beneath the
under surface of the resilient block 12.

The woven cotton fabric 14 of the mattress of
Figure 2 is rendered flame resistant by treatment
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with ““Proban 210" marketed by Albright and
Wilson Limited and satisfies the same test accord-
ing to Part 2 of British Standard No. 5867 as
described above in relation to the fabric of the
cover 6 of the mattress of Figure 1. The adhesive
used to adhere the fabric 14 to the block 12 should
have fire resistant properties such as not to
render the performance of the mattress in the
flammability tests to be described below unsatis-
factory.

In place of the waven cotton fabric 14, a piece of
fabric made from polyester yarn may be used
provided that the resulting mattress will still
satisfy at least one of the flammability tests to be
described below.

The fabric constituting the further piece of sheet
material 15 is treated with “proban 210" so as to
satisfy the same flammability test as described
above in relation to the fabric of the cover 6 of the
mattress of Figure 1.

The mattress shown in Figure 1 comprises a
resilient block 20 of foamed polyurethane en-
closed by a cover made up of six pieces of fabric
21 adhesively secured respectively to the top and
bottom 22, the two longitudinal sides 23 and the
two end sides 24 of the resilient block 20. The
fabric 21 is of the same construction and has been
treated in the same way as the fabric from which
the cover 6 of Figure 1 is made.

One of the flammability tests set out below is
based on ignition source (4) of the DOE/PSA Fire
Retardant Specification No. 10 (SCOFF Paper No.
4 amended April 1978). Ignition source {4} is a
wood crib made from ten sticks of the softwood
pinus silvestris 6.5 (+£0.5) x 6.5 X 40 {£1) mm
long conditioned as set out below. The sticks are
to be stacked five layers high, two sticks in each
layer parallel to one another and at right angies to
the sticks in the adjacent layer or layers. The sticks
are glued at the ends of the sticks with PVA
adhesive, the sticks in each layer being placed as
far away from each other as possible but without
overhang to form a square section crib. The total
mass of the sticks should be 8.5 £ 0.5 g. A small
amount of wood wool {(0.75 % 0.25 g) should be
pushed loosely into the centre of the stick
arrangement and when required is ignited from
the top with a match.

Ignition source (0) of the DOE/PSA Fire Retar-
dant Specification No. 10 (SCOFF Paper No. 4
amended April 1978) is a cigarette, characterising
a smouldering situation.

The cigarette to be used in the text is an
untipped cigarette having a length of approxi-
mately 68.5 mm, a diameter of approximateiy 8.0
mm and a weight of 1.0 g nominal, with a
smouldering rate of 14.0 £ 2 min/50 mm when
tested as follows.

To test the cigarette it is first conditioned for a
minimum period of 16 hours in an atmosphere
having a temperature of 20 & 2°C and a relative
humidity of 65 = 5 per cent and is tested within 1
hour after removal from the conditioning area.
The cigarette is marked at distances of 5 mm and
55 mm from the end to be lit and is then lit. Air is
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drawn through the cigarette until the tip glows
brightly and it is then impaled horizontally in
draught-free air on a horizontal wire spike in-
serted to a distance of not more than 13 mm into
the unlit end. The time taken for the cigarette to
smoulder from the 5 mm to the 55 mm mark is
noted and should be within the rate set out above.

The flammability test referred to above and
comprising a modification of the DOE/PSA Fire
Retardant Specification No. 4 entitled “Composite
Upholstery Ignition Standard (Seating and Bed-
ding)” first issued September 1976 and amended
April 1978 is intended to provide a means of
assessing {inter alia) the likely ignition behaviour
of composite bedding components, comprising
the mattress cover with a fire barrier interlining,
plus the supporting components which may be
flexible foam, other soft infilis such as hair, kapok
or cotton waddings etc., spring supports, web-
bing, torsion springs, platform supports etc., or
any combination of them.

For the present purposes, samples are tested
against the ignition sources (4) and (0) from PSA/
FR Specification No. 10 mentioned above.

Articles satisfying the tests are adequately
flame resistant for use in hospitals. The tests are
carried out on a sample comprising a resilient
support biock measuring 45 cm X 45 cm and
having a thickness equal to the thickness of an
equivalent support block intended for normal use.
In the case of a mattress, the test block is smaller
than the full sized article but in the case of a
cushion or pillow or a mattress biscuit constitut-
ing part of a full sized mattress, the test biock is of
the same order of size as the normal article.

The sample to be tested will normally be tested
in condition of normal use, fitted with any covers
normally applied. The basis of the test method is
to ignite the sample under test using a cigarette
{(ignition source {0)) and a wooden crib (ignition
source (4)) and then to measure the distance from
the ignition source over which damage occurs.

The materials used to make up the sample
under test are first conditioned in an atmosphere
having a temperature of 15°C to 25°C and a
relative humidity of 55 per cent to 65 per cent for a
minimum of 24 hours. The test is commenced
within one hour of removal from the conditioned
atmosphere.

The area where the test is conducted is main-
tained at a temperature of 15°C to 30°C and at a
relative humidity of 20 per cent to 65 per cent and
must be draught free.

The sample is placed on a flat surface on a rig
comprising a horizontal square frame made from
25 X 25 mm steel angle section, the side of the
square being 450 mm long. The frame has a leg of
the same angle section at each corner and each
leg is 390 mm long. The centre of the square
frame is filled with a piece of woven wire mesh
having 2 mesh wires per 25.4 mm. Each wire has
a round cross-section of 1.626 mm diameter,
giving approximately 76 per cent of open area.
The sample is placed squarely on the rig in its
normal horizontal paosition in still air with no
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draughts. In the case of a mattress the sample
may be covered with a sheet or sheets to repro-
duce a full size bed arrangement which the test
sample is intended to represent.

Ignition source (0), a cigarette, is placed, after
being lit and with the tip glowing brightiy, on the
upper surface of the sample parallel to and 10 cm
from one edge of the sample with each end of the
cigarette more than 10 cm from the adjacent edge
of the mattress which extends at right angles to
the said one edge. The cigarette is allowed to
burn its entire length and the sample is observed.
A record is made as to whether sustained com-
bustion of any component of the assembly occurs
after the cigarette has ceased to burn and the
duration of this combustion. The test with ignition
source (0) is repeated twice making a total of
three tests.

Ignition source (4), a wooden crib, is placed in
the centre of the sample on its upper surface and
is ignited.

The maximum distance from the centre of the
sample at which damage has occurred to any
component of the sample or covering is recorded
ten minutes after igniting the crib. A record is
made of whether flaming of any component or
cover continues for more than ten minutes after
lighting the crib and of the height of the flame at
that time.

The same sample as used for the tests with
ignition source (0) may be used for the test with
ignition source (4) provided that no sustained
combustion is initiated by ignition source (0}. A
period of 15 minutes should be allowed to lapse
between the completion of the tests with ignition
source (0) and the ignition of ignition source (4)
on the same sample.

For the sample to pass the test, the resulits shall
be as follows:—

In the case of ignition source (0}, two minutes
after the ignition source has stopped burning no
combustion of any component or cover shall
continue.

In the case of ignition source (4), there shall be
no damage to any component or cover more than
15 cm from the centre of the sample within 10
minutes of ignition of the source and no flames
higher than 5 cm shall be present 10 minutes after
ignition of the source.

The tests should, as a safety precaution, be
carried out in a purpose built fireproof enclosure
with adequate means for ventilating following the
test.

Claim

A resilient support for the human body or a part
of the human body, comprising a resilient block
{(5; 12; 20) enclosed by a flexible, fire resistant
cover (6; 13; 21) of stretch fabric, characterised in
that at least that part of the cover (6; 13; 21)
intended to lie between the resilient block (5; 12;
20) and a human being has stretch characteristics
such that it is able to conform to the adjacent
surface of the resilient block (5; 12; 20) when the
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resilient block is subjected, in use, to deformation
by a human being, and is able to recover suffi-
ciently after such deformation so as to avoid the
formation of creases or rucks after the resilient
block has returned to its undisturbed state, in that
the resilient block (5; 12; 20) is completely en-
closed by fire resistant material (6; 14, 16; 21),
and in that said stretch material is a pile material
with a recoverable extension of at least 20% in the
width direction and at least 10% in the length
direction, measured on a Fryma Extensiometer
according to British Standard No. 4294 using a
load of 3 kg, the pile being located on the inner
surface of the fire resistant cover (6; 13; 21)
adjacent said resilient block (5; 12; 20).

Patentanspruch

Eine elastische Unterlage fiir den menschlichen
Kérper oder einen Teil des menschlichen Kérpers,
umfassend einen elastischen Block (5; 12; 20), der
von einer flexiblen, feuerfesten Umhilung (6; 13;
21) aus Stretchgewebe umgeben ist, dadurch ge-
kennzeichnet, dal3 zumindest derjenige abschnitt
der Umhdilung (6; 13; 21), der zwischen dem
elastischen Block (5; 12; 20) und einem Menschen
liegen soll, solche Stretchmerkmaie aufweist, daf3
er sich der angrenzenden Flache des elastischen
Blocks (5; 12; 20) anpassen kann, wenn der elas-
tische Block wahrend der Benutzung einer von
einem Menschen verursachten Deformation
unterliegt, und er sich nach einer solchen De-
formation vollstédndig zurickbilden kann, um so
eine Knitter- oder Faltenbildung zu vermeiden,
nachdem der elastische Block seinen unbeein-
trichtigten Zustand wiedereriangt hat, daf3 der
elastische Block (5; 12; 20) volistandig von feuer-
festem Materials (6; 14; 16; 21) umgeben ist, und
daf} es sich bei dem genannten Stretchmaterial
um ein Flormaterial mit einer rilickbildungs-
féhigen Ausdehnung von zumindest 20 % in der
Breite und zumindest 10 % in der Ladnge handelt,
gemessen mit einem Fryma-Dehnungsmelgerét
gemaf British Standard Nr 4294 unter Verwen-
dung eines Gewichts von 3 kg, wobei sich der Flor
auf der Innenfiache der feuerfesten Umhillung
{6; 13; 21) in unmittelbarer N&he des genannten
elastischen Blocks (5; 12; 20) befindet.

Revendication

Support élastique pour le corps humain ou
pour une partie du corps humain comprenant un
bloc élastique (5, 12, 20) enfermé dans une
housse flexible résistant au feu (6, 13, 21) en tissu
extensible, caractérisé en ce qu’au moins la partie
de la housse (6, 13, 21) destinée a étre placée
entre le bloc élastique (5, 12, 20) et un corps
humain présente des caractéristiques d'ex-
tensibilité telies qu’elle soit 8 méme d’épouser la
surface adjacente du bloc élastique (5, 12, 20)
lorsque ce bloc élastique est soumis, en service, a
une déformation due a la présence d'un corps
humain, et soit 3 méme de reprendre suffisam-
ment sa forme aprés cette déformation pour
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éviter la formation de faux plis lorsque le bloc
élastique est revenu a son état initial, en ce que le
bloc élastique (5, 12, 20) est entiérement enfermé
dans une matiére résistant au feu (6, 14, 16, 21) et
en ce que la matiére extensible est une matiére a
poil présentant un allongement pouvant étre an-
nulé par reprise élastique d’au moins 20% dans le
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sens de sa largeur et d’au moins 10% dans le sens
de sa longueur, mesuré sur un extensométre
Fryma selon la norme anglaise n® 4294 au moyen
d’'une charge de 3 kg, le poil étant situé sur la
surface interne de la housse résistant au feu (6,
13, 21) contre le bioc élastique (5, 12, 20).
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