1 COMVBUSTI BLE COFFI N, METHOD AND MATERIAL Field of Invention This
invention relates to conbustible coffhns adapted for cremation, and al so
relates to a nmethod of coffin conbustion and a coffin-nmanufacturing

mat eri al . Background Prior Art As an alternative to burial, human cadavers

are cremated togetheMBuUshiBIeCcoriNnMEaioDeanbainsERNLcadaver. The
conbustion of coffins can take a long tinme, for exanple, sone taking
around 2'/2 hours to fully cremate a coffin. The total time required to

fullgigfgﬁgggn%ncoffin often depends on the material fromwhich the coffin

IS ods such as teak wood tend to take a longer tine to
cremate, as conpared to softer tinbers. There are reasons why it would be

advant ageous to shorten the tine needed to cremate a coffin: Coffin
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exacer bat ed when many crenati ons nust be perfornmed. For instance, in
Singapore, there are currently around 11,000 cremations each year, and the
NuMbh &R0 Y Athnti ci pated to reach around 13,000 cremations by the year
2015. Since, in the prior art, it takes hours to crenmate a coffin, the
ashes of the deceased person are often only available for collection by
rel ati ves Aafah@itemmatiye toduria], hewen cedaversdirn gretatadiegethalvidwihagodaythadue t o
the lengthy ti required to fully.cremate the coffin and the |lengthy time
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Mor eover, Tap@hird &8koms why it would be advantageous to shorten the time needed to cremate a
coffin:

Coffin combustion consumes vast amounts of fuel, used for example to fire gas ovens.
Hence minimising the time for cremation of each coffin will decrease fuel consumption.

The problem of lengthy cremation time is exacerbated when many cremations must be
performed. For instance, in Singapore, there are currently around 11,000 cremations each year, and
the number is rising, anticipated to reach around 13,000 cremations by the year 2015.

Since, in the prior art, it takes hours to cremate a coffin, the ashes of the deceased person
are often only available for collection by relatives after many hours, even extending to the
following day, due to the lengthy time required to fully cremate the coffin and the lengthy time
needed for the ashes to cool.

The cremation process also creates much air pollution, and so the longer the cremation time,
the greater the air pollution.

In order to decrease the time for cremating each coffin, one option in the prior art is to build
more efficient crematoriums, but the financial cost of constructing these new modern crematoriums
is considerable. Such building costs would increase the cost of the cremation. Morcover, such fast-
burning crematoriums tend to use much more fuel, leading to higher running costs.

According to a different aspect, another problem is that the use of hard wood for making
coffins can contribute to the depletion of forests. Rather than using virgin timber for coffin

construction, synthetic raw materials such as resins can be used. However, coffins made from such




burning crematoriuns tend to use nmuch nore fuel, |eading to higher running
costs. According to a different aspecp, another problemis that the use of
hard wood for making coffins can contribute to the depletion of forests.
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aspect, a efent pr mis t en coffins are buried in ound,
t heybwasd it alkegrausdinisdydan aideen @akidodibiepatioditmtizgnedrate. Obj ects According to
an aspect of the present invention, an object is to overcone or at |east
aneliorate one or nore of the problens in the prior art by addressing the
neednfQrshortening the time needed for cremation of a coffin, or to

pr ov n i nproved alternative. According to another aspect of the
invention, an object is to provide a material for constructing coffins
that avoids one or nore of Bhe grobl ens in the _Erior a.rtl,n or tIp‘r_o i des an
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conmbusti on-enhancing material using a flane. According to a second aspect
of t meprprebdmrndtiveenti on, there is provided a conbustible coffin wherein

the coffin is made of..a material that includes a:c i @n-enh i-ng
mater i al DRt gk B Bsg R e B el AR R
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Summary of Invention

According to a first aspect of the present invention, there is provided a method of increasing
the initial combustion-rate of a combustible coffin when it is exposed to {flame, including the steps
of:

providing the coffin material with a combustion-enhancing material, and

igniting the combustion-enhancing material using a flame.

According 1o a second aspect of the present invention, there is provided a combustible
coffin wherein the coffin is made of a material that includes a combustion-enhancing material that
enhances the initial combustion-rate of the coffin, the combustion-enhancing material adapted to

catch fire immediately or almost immediately upon exposure to a flame.

According to a third aspect of the present invention, there is provided a method of
constructing a coffin from coffin material, including the steps of including a combustion-enhancing
material in the coffin material that enhances the initial combustion-rate of the coffin, the
combustion-enhancing material adapted to catch fire immediately or almost immediately upon

exposure to a flame.




catch fire imedi ately or alnost inmediately upon exposure to a flane.
According to a third aspect of the prgsent invention, there is provided a
met hod of constructing a coffin fromcoffin material, including the steps
of including a conbustion-enhancing material in the coffin material that
enhances the initial conmbustion-rate of the coffin, the
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fire-star erial Qs I mpregnat e e coffin material in discrete
pi eces. Prefémbigbthy,firtherki metestlas tisertodings slals previilebiarthesirtact of Sleatodfin
provided,in the surface of the coffin material. Alternatively, the
firemdg¥er material may be formed in the coffin material as an integral
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bi nder that binds the partlculate together, wherein the coffin conposite
material is inpregnated with fire starters adapted to catch fire
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bi ndecinayg:be a conbustible resin. The naterlal may be rei nf orced mnth a
wire mesh. In one exenplary enbodi nent, the conposite material may include
starch, ceperbugibés parfigtlate matter, and

a binder that binds the particulate together,
wherein the coffin composite material is impregnated with fire starters adapted to catch fire

immediately or almost immediately when the coffin composite material is exposed to a flame.

The combustible particulate matter may include one or more of wood chips, sawdust, or
paper.

The binder may be a starch.

The binder may be a combustible resin.

The material may be reinforced with a wire mesh.

In one exemplary embodiment, the composite material may include starch, cold water, hot
water and particulate in substantially the following ratio—1 : 0.8 : 2.1 : |

Alternatively, the composite material may include starch, cold water, hot water and
particulate in substantially the following ratio—0.5:0.4:3.4: 1.7

Alternatively, the composite material may include starch, cold water, hot water and

particulate in substantially the following ratio—1: 0.8 : 3.5 : 1.7

According to a fifth aspect of the present invention, there is provided a method of cremating
a coffin, including the steps of including a combustion-enhancing material in the coffin material
that enhances the initial combustion-rate of the coffin, the combustion-enhancing material adapted

to catch fire immediately or almost immediately upon the step of exposure to a flame.




wat er and pafticulate in substantially the followng ratio--] : 0.8 : 2.1
1 Alternatively, the conposite material may include starch, cold water, hot
water and particulate in substantially the following ratio-0.5: 0.4 : 3.4

1.7 Alternatively, the conposite material may include starch, cold water,
hot water and particulate in substantially the followng ratio-1 : 0.8 :
3.5 : 1.7 According to a fifth aspect of the present .invention, there is
provi ded AceritHgd 8F1dh aspst Hghe Brese iviantiom degismyo v s piegeeradabine udi ng
a cop .On- el Lnggaterial in the coffin material that enhances the
initggﬁ&%gggﬁggﬁgﬁﬁggtgggf the coffin, the conbustion-enhancing materia
adapted paticatehniticteandmedi ately or al nost i mmediately upon the step of
exposure to a flane. 4 According to a sixth aspect of the present
invention?bﬂﬁ%¥gmi@“ﬁﬁ%@ﬂﬂ@ﬁugﬁb%gﬁgaradable conposite material,
i ncl udi NGy LRARET e BBl aiBhh @ an@ Mk BnddHAEERALadisBl B SeihbeuRMiagyl at e
together, wherein the particulate matter and the binder are characterised
by beiodgersddidt¢.anti al |y bi odegradabl e. According to a seventh aspect of the
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composite material in the manufacture of a biodegradable plant container adapted to be buried

below ground level so as to eventually biodegrade,

According to a ninth aspect of the present invention, there is provided a plant container
adapted to be buried below ground level so as to eventually biodegrade wherein the plant container
is made from or substantially from the biodegradable composite material of the present invention

described above.

According to a tenth aspect of the present invention, there is provided a use of the

composite material in the manufacture of a coffin.

Drawings

In order that the various aspects of the present invention might be more fully understood,
embodiments of each aspect of the invention will be described, by way of example only, with
reference to the accompanying drawings, in which:

Figure 1 shows an embodiment of a coffin which is made from a material provided with a

combustion-enhancing material;




According to a tenth aspect of the present invention, there is provided a
use of the conposite material in thesmanufacture of a coffin. Drawings 1In
order that the various aspects of the present invention mght be nore fully
under st ood, enbodi nents of each aspect of the invention will be descri bed,
by way of F@&&ﬂmes Ophotograbli l%ovlhﬂé@rp@ﬂ?@:ﬁv@ Vidve o PACONRIY bMNG EHiliings ofi N
whi ch: Figure 1 shows an enbodi nent of a coffin which is pnade froma
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the fire- StgardHBShcﬁwea thaahdmwmebed tiasd-bdcsion bl thetniated of Bigake2 4 tfihen
fire-starters _being added later);. Figure 2B shows a schenatic di agram of a
cr os¥hicddbs ﬁ?ffaf‘f’ftf%‘r%tl@?’?%ﬁ *%?meéhﬁ@reﬁ@fﬁ%’rﬁplﬁ}\%ﬁech the coffin of Figure
1 is made r I r ]@AS an view
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Fi guFzudB 23hawk2iper spective views of conponents of the nmoul d; Figure 3C
shows a pgrs pective view of the parts of the m)uld of Fi gure 3B assenbl ed
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initially exposed to flames. This high initial combustion- rate of the
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coffin is made,

Description of Embodiments

Referring to the accompanying drawings, Figure 1 shows an embodiment of a combustible
coffin 100 that has a very high initial combustion rate. In other words, the coffin 100 in Figure 1 is
adapted to catch fire very rapidly when initially exposed to flames. This high initial combustion-
rate of the coffin 100 is achieved by providing the coffin material, from which the coffin is made,
with a combustion-cnhancing material.

Figure 2A shows a photograph of an embodiment of material used in producing the coffin
100. This photograph is only included to show the texture of the material.

Examples are given of two variations:

The first variation is where the fire~starter material is impregnated into the coffin matenal in
discrete pieces. For instance, in Figure 2B, the fire-starter material can be seen as discrete lumps.

In Figure 2B, the combustion-enhancing material is a fire-starter material in the form of
fire-starters 200.

The fire starters 200 are located in slots 300 which are formed in the body of the coffin
material 100. In Figure 2B, the fire-starters 200 are exposed to the exterior of the coffin, so that
flames can contact the fire-starters when the coffin is surrounded by flame.

In the embodiment, the slots 300 are randomly located throughout the coffin material.
Alternatively, in further embodiments, the slots 300 can be arranged in a regular grid or other

arrangement or pattern.




wi th a conbustion-enhancing material. Figure 2A shows a photograph of an
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two variations: The first variation is where the fire-starter material is
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be arranged I'n a regular grid or other arrangenent or pattern. 6 In a
second variation, the fire-starter material is forned in the coffin
materjal as an integral ingredient of the coffin material. For instance,
whenFiptar datetiali s a conposite, a highly inflammble fire-starter

mat eri al can be m xed throughout the coffin material as particles that are
scattered throughout the matrix of the conposite naterial. Alternatively, a
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fire-starter materi al _
solidified lumps of petroleum oils or fuels.
Alternatively, in other embodiments, the fire starters can include an absorbent matrix, for
instance, consisting of pieces of paper, cloth or woodchips, into which a flammable liquid is
soaked.
In the embodiment of Figures 1, 2A and 2B, the coffin is made of a composite material that
is adapted to have a very high initial combustion rate. In other words, it catches fire very quickly.
The composite material is merely flammable and does not have a high initial combustion rate.

Here, a distinction is made in the sense that the fire-starter material 300 is the actual ingredient that

provides the high initial combustion rate.

Composite Malerial

The composite material is made of combustible particulate matter bound together by a
binder that binds the particulate together.

In the embodiment of Figure 2, even when the particulate is bound together by the binder, it
is found that there is sufficiently porosity in the composite structure to allow air or oxygen to aid
the combustion of the composite material. However, when the fire-starters 300 are exposed to the
external environment, such as in Figure 2B, it is strictly not required for the coffin material 100 to

be porous or have substantial inherent porosity.
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The embodiment of the composite material used in the manufacture of the coffin of
embodiment of Figures 1, 2A and 2B is created by a casting or moulding process.

Figure 3A shows a plan view of the mould used for casting the composite material. In this
example, the mould includes two pairs of side-walls 20 that fit together to form a rectangular
trough.

Figure 3B shows perspective unassembled views of the individual side-wall components 20
which together form the mould.

Figure 3C shows a perspective view of the parts of the mould as assembled, with the side-
walls 20 fitted together, and placed on top of a base 10.

The base 10 is provided with perforated holes 15. These holes 15 in the mould assembly are
provided to aid drying of the composite material while it forms in the mould.

Before filling the mould with a slurry of the composite material, the inner surfaces of the
mould are oiled. This prevents the composite material from adhering to the surfaces of the mould.

After the mould has been prepared, a slurry, consisting of the ingredients of the composite
material, is poured into the mould. The components of the mould are compressed.

In the embodiment, the slurry of the composite mixture includes wood chips, saw dust,
paper particles etc. mixed together in a starch, such as rice flour. After the mould is filled with the
slurry, a cover 25 is placed on top of the mould. The cover 25 forms the upper surface of the

mould.




The use of flammbl e conposite materials, including a flammabl e bi nder and
flammabl e particulate, further reducgs the overall tinme taken to cremate
the coffin. In other words, the use of the fire starters 300 increases the
initial conbustion rate, while the use of a flamrabl e conposite nmateri al
decr easesintiigue3€r, ald underiictdklencdver tijhdisyprories‘rarwe Duhieg clof da’siﬁmg Maneskabt ur i ng

Process - Cast] ng & Moul di hg The enPodl ment of.th terl al. used
i n t PreUTHEART RIEICE lé“(btlhet‘”f?éSIé‘Hﬁ/ﬁPﬁSH?r Org g e 0‘@!?@&8 CEO An%}ﬁ‘dalzB is

cr ea’rﬁcd?ﬂ% 380 %@kh Bg éEQMrﬂh”gzepﬂ?%?ééd ﬁgedg&w&cﬁ/é fH0QWseR. Pl an Vi ew of

or casting the conposit tertal. In this exanple, the
m)ul d i nc]nuHeSman;cmat Ithge zcrfangeldentwdltihess @0 30hat theistirftagdtthecorposhto nmterial

rect angu ough. Fi e, 3B sh erspective ung ssenbl ed views of the
i ndi Vit flg‘é‘gﬁdppt@ég‘ﬁgﬂ@m%tsé ‘\Kﬁ? H%ilbﬁ'& Pg‘f 8rmthe nould. Figure
3C shows @h@&f\@p§§5ﬂld/§as\é'l@Vé(lé)cfiaﬁﬁ@d RRES: &fd frhgcaidethefBgRESOMIIEe W th
the side- wal fitted together, and placed on top of a base 10. The

bas emm&nabtogmbm df bxs a&amma}pdtdvocmee&jstmh esothsr biifergrathilde 005 ¢ui frometheoul d
asserrb.%% g ]ﬁgr ovided to aid drying of the conposite material while it
f or e HAERBONRul d. Before filling the mould with a slurry of the conposite

mat eri al , NbheHeRaIld SUfAG8 Sn 0hed RerolRUI0Y RERCOTLREs, Dhksahpleyventsod he
corrp05|te material from adhering to the surfaces of the mould. After the

moul dnehdey. Beemopldapaicsd, is arefraply ynadgon siegali mgriew of e Ippgpeseiddhatghomopkk
conppsite mate ial, is poured into the nmould. The conponents of the nould
are COMBIEELRY] hler?vfiﬂe enbodi ment, the slurry of the conposite nixture

i ncl udes WAEGHE MHRSrial SaVbdustied iPBR&SvepaticobRE, 1t erould xedmboget her in a
starch, such as rice flour. After the mould is filled with the slurry, a

cover 25 Insthplaé@\é?opxéﬁlplﬁopl o manefaghiiing. pravees s lidIBe AR A hBSHlnto
surf 10?5 36({1&6#{{%% (}lﬂjo%te r&m agHz{sedri‘)ég t he undersi de of the cover 25 has

pr ot r Ust ons’ I'ng process, the protrusions project into the
wet slurr on&@v@&rﬁ(ﬁhélﬁﬁ(ﬁﬂlﬁﬂeﬁfoﬁs pOntdinhghusdcatring300cdss) thheecaiipositerataeriabl .
is pre-formed with slots, and the mould is removed while the composite material is still wet, and
the fire starters are inserte(}\imo the slots in the wet composite material while it is drying. It is found ¢
that this enables the fire-starters to be fixed more securely inside the slots. In this respect, there are
two variations:
i) where the fire starters consist of solidified lumps or pieces of material, these lumps or
pieces are inserted into the slots, and
ii) where the fire starters are an absorbent matrix which absorbs liquid fire starter materal,
the absorbent matrix is first inserted into the slots, and then the liquid inflammable material 1s
poured onto the absorbent matrix 1o let the flammable liquid soak through the absorbent matrix in
the slots.
During the manufacturing process, the addition of the inflammable fire-starter material to
the composite material should happen after the heating and drying process, since the flammable
material or malerials may otherwise ignite due to the heat of the drying process.
For example:
i) with fire starters in the form of solidified lumps, these can be inserted into the slots after
the drying process.
i1} With fire starters in the form of an absorbent matrix into which flammable liquid is

soaked, the actual picces of absorbent matrix can be inserted into the slots before the heated drying




The slots 300, which are also seen in Figure 213, are adapted to receive
fire starters. In the enbodi nent, the%arrangenent of the slots 300 in the
surface of the conposite nmaterial is random although in other enbodinents
t he arrangenent can be regular. The cover 25 and base 10 are cl anped
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coffin.

Examples of Compositions of Composite Material

Material Example 1

The materials for the composite material are apportioned by the following ratio:

I kg starch (raw powder)
0.8 kg cold water

2.1 kg hot water

1 kg wood chips

In other variations, the material can be made only of wood chips, or from a mixture of wood
chips and paper, or alternatively from paper only. However, paper alone does not provide the
weight that the industry tends to associate with prior art wooden coffins.

In practice, the starch, cold water and hot water are mixed to form a paste or slurry. One or
more of wood chips, saw dust, recycled paper are then added into the paste. The slurry composition

is then injected or fed into the mould.




i) with fire starters in the formof solidified |unps, these can be
inserted into the slots after the dryong process. ii) Wth fire starters
in the formof an absorbent matrix into which flammble liquid is soaked,

t he actual pieces of absorbent matrix can be inserted into the slots before
t he heat edsdnylttgaBve prweesshipdic divey Ednamatd e depuadan hgestignt.soaked i nto
the matrix after the heating and drying process. iii) Wiere the fire
starter material is an integral ingredient of the coffin material, the fire
Stark@ﬁmﬂﬁ%ﬁﬁkgkﬂFDU|d be added before the heating and drying step,

however, 1Tn su a case, the heating and drying tenperature would be kept
sufficiently lowto ensure that the fire starter material does not ignite

inside the oven..lt is possible, also, to perform ds i) and ii) before
the heat 1 15¢ prosisfor B e o RE G ituntor ot th B et e ent 1) Tow t o
avoid auto-ignition of the fire starter material, but |lower tenperature
tends to lead to |longer drying tinmes. In use, the nass of particulate is

i npregnat € kg t h fi serdt(aaw pewdgd that the conposite material will catch
fire inme u_tely when thq coffinis initially placed in flame. This avoids
the disadvati age i OENErior art, where the prior art coffin can be
initiallyslsagped wi hb fhepes for many mnutes w thout catching fire. In
contrast, in the present enbodi nent, when the coffin cones into contact
with the fil7dres, | nwaedshipsnitial noments the fire-starters 200 in the
coffin material will immediately or very quickly catch fire, thus
accelerating or increasing the initial conbustion of the coffin. Exanples
of Compasilbixemslcaf Conposite Material Material Exanple | The materials for
the conposite nmaterial are apportioned by the following ratio: 1 kg starch
(raw powder) 0.8 kg cold water 2.1 kg hot water

The materials for the composite material are apportioned by the following ratio:

1 kg starch (raw powder)
0.8kg cold water

3.5keg hot water

1.7kg wood chips

The material of example 1 is most suitable for coffin construction, while the material in
example 2 is slightly more brittle than the material of example 1. The material of example 3 is
better than the material of example 2, but it is still fairly brittle.

The materials can be tested for surface hardness using tests such as the Rockwell Hardness
test. Preferably, the composite material would be similar in strength and hardness to a range of -
woods or materials used in known coffin manufacture. This is because the composite material
preferably is intended as a wood-substitute for those materials previously used in the manufacture
of coffins.

To create the composite material, the mixture of paper, wood chips, sawdust, water and
starch are mixed together in a mixing apparatus.

In the embediment, the binder 1s starch because of its low cost and effective binding
qualities, and is also biodegradable. Starches can include tapioca starch, potato starch, rice/flour
starch. Tapioca starch is favoured because of its high degree of stickiness. Other binding materials

can also be used.




1 kg wood chips In other variations, the material can be nmade only of wood
chips, or froma mxture of wood chips and paper, or alternatively from
paper only. However, paper al one does not provide the weight that the

i ndustry tends to associate with prior art wooden coffins. In practice, the
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ar dness re erably, the conposite material would be sinmlar in
strengt h amthehartddasat} e fire sages diemsabesido oot smtrénitatoshastedtimnl Kreopth of
cof f I}Il‘lc o PUf acture. This is because the conposite materi al

In the embodiment, the fire-starters are impregnated into the coffin material itself, since this
achieves the fastest rate of enabling the coffin material to catch fire. There is little advantage in
placing the fire-starters merely on the outer surface of the coffin that contacts the flame initially,
without embedding them, since the flames from surface-fire-starters would merely cause flame to
touch the outer surface of the coffin, which already happens when the coffin is surrounded by
flames during the initial part of the combustion process. In other words, having fire-starters on the
outer surface, that contacts the flame initially, would not add significantly to what already happens.

Rather, in the present embodiment, the placement of fire-starters inside the coffin material
itself expedites the flames reaching the inner parts of the coffin material, and/or the interior of the
coffin.

In other embodiments, the combustion of the interior of the coffin can be enhanced by
providing small ventilation gaps or holes in the coffin to facilitate greater oxygen flow reaching the
fire-starters.

Beside the pieces of fire-starters, there can also be ventilation gaps so that oxygen can reach
the fire-starters during these critical initial stages of combustion. For instance, in Figure 2B, there is
a slight gap between the fire-starter 200 and the wall of the slot 300 which allows passage of air to
aid combustion. In Figure 2B, this gap has been exaggerated for the sake of illustration, since in
practice there should preferably be some contact or slight fit between the fire-starter 200 and the
slot 300 to ensure that the fire-starter 200 does not fall out of the slot.

The fire-starter materials are preferably located on the underside of the coffin. Firstly, the
flame would tend to reach the underside and sides of the coffin during the cremation process.

Secondly, having fire-starters on the upper and side surfaces can be unsightly, since people are used

to coffins being made of solid material. Alternatively, the fire-starter material can be located in the




preferably is intended as a wood-substitute for those materials previously
used in the manufacture of coffins. o create the conposite material, the
m xture of paper, wood chips, sawdust, water and starch are m xed together
in a mxing apparatus. In the enbodinent, the binder is starch because of
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Starches can include tapioca starch, potato starch, rice/flour starch.

Tapi peiatedtvaitlictheisame solour eldhpeefdiise of its hi gh degree of stickiness. Cher
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starters themsel ves do not contribute to the structural strength of the
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initially, would not add si gnificantly to what already happens,
wood chips, versus a combustion-enhancing material such as a fire-starter. Both materials
eventually catch fire, but for the purposes of this specification, a flammable material is one that will
eventually catch fire, whereas a combustion-enhancing material, such as a fire-starter, is one that
will immediately, or almost immediately catch fire when exposed to flame. Thus, solid wood would
not be regarded as a combustion-enhancing material for the purposes of this specification. A
flammable material, such as wood, may take quite some time to catch fire, particularly if it 15 a very
hard wood, or if the wood has a layer of varnish.

It is found that coffins made from the embodiment of the composite material are fully
combusted in an hour or less, compared to the usual 2 to 2'% hours for prior art coffins. This has
immediate benefits in terms of fuel-saving, faster cremation, and decreased pollution.

Moreover, the cost of making coffins, made from the composite material of the present
embodiment, is either comparable or cheaper than coffins made conventionally from solid wood.
Moreover, the particulate matter used for the embodiment is biodegradable. Whilst 1t may not cause
less pollution when burned, it would certainly not cause more pollution than, say, burning solid
wood. The pollution savings arise from the shorter time required to fully cremate the coffin.

The particulate matter, used in the embodiment of the composite material, may, for

example, be wood chips, sawdust and paper. These materials can come from waste products which

can reduce the cost of the coffin, and also encourages recycling of waste materials.




Rat her, in the present enbodi nent, the placenent of fire-starters inside
the coffin material itself expeditesiahe flanmes reaching the inner parts
of the coffin material, and/or the interior of the coffin. In other
enbodi nents, the conbustion of the interior of the coffin can be enhanced
by provi hogths mfﬁhlboM&:thbétaheitaﬁalglapbeemrpib}ﬁﬁrals thacdffie 100fS dreattdarddaci | it at e
greater ox;ggen fl ow reaching the Besi de.t he i.eces of

tart
fir eProfagaddran thefiat or shfst maks ab%“@ﬁ*ﬂ’trl; 1°§fq%gi‘ﬁler§%'§c%trf’ﬁéf’cn[8 r>can reach
the T1re-plaf u&ﬁaﬁeﬂy@é&% A9RE i ol O lbgtynt irRbn A gRToPn KRS bE Blade FOT

i nst ance, I gure erels pg ap between the fire-starter 200
and from a/minhpo@i‘te traerial. dlor 3GGmehitochedliheas bpamﬁa@ermsfohdlwongm whigh slots are
conbustign. IHJi re 2B, this ng has been exaggerated for the sake of
i |1 userse pehi &8 fitprstagpLpiclal t her e shoul d preferably be some contact or

slight fif, betoesmbdifendiif g C@El@éﬁl@%ﬁﬁ@&ﬁﬂg td BE€coabdOLitBQQech@r 8NSHHE drhat

the fire-starter 200 does not fall out of the slot. The fire-starter
mat eticqis satiet freafoffimbihigr fwbat bas ohighhpaliydepsirawcofha ¢ndowed Fémeer #se st |y,

the flame would tend to reachth coffi d
the EFhrs Broioeblt: s eyt e v P By oS GhedBelfpaifehd
si dedRUbhAG8RCAMhOBrdiist I klnte U NGLMSQRICRIya @ntUTEGhert B c6@béh Bife fmhdsg
made of solid material. Alternatively, the fire-starter material can be

located in the 12 side and upper surfaces of the coffin, and in these

casegzo the fil rF starter materials are dyed or painted with the sanme col our

of t ot her enbodi nents, the fire starters can be | ocated

t hr oughout the coffin materi al, not just on the underside. In the
preferred manufacturing process, the fire starters 200 are inserted into
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after the coffin conposite material has dried, to avoid a case where the
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coffin sl Bhf Xlsﬂmeﬁ"ﬁﬂ fi‘llactlce, even though the coffin materials of the present invention are
characterised by superior combustion, it is understood that the end-users may in fact purchase
coffins from the manufacturer and not actually cremate the coffins, but rather use them in burial. In
such instances, the high degree of bio-degradability becomes an advantageous feature of such
coffins.

In particular, the use of starch in the embodiment contributes to the bio-degradability
because when starch contacts with water in the soil, it speeds up the degradation of the material.
This fact applies to the use of the material either in coffins or plant containers.

It is found that the highly bio-degradable material of the embodiment, used for coffin
manufacture, is also highly suitable for other applications that require a high degree of bio-
degradability. For example, the composite material is used in an embodiment of a plant container,
such as a flower pot, which is adapted to be buried below ground level so as to eventually
biodegrade. The embodiment of the plant container is manufactured from the composite material
described above.

The bio-degradable nature of the material also lends itself to other uses, such as storage
containers for garbage disposal.

The embodiments have been advanced by way of example only, and modifications are

possible within the scope of each of the various aspects of the present invention as defined by the




As nentioned above, in other enbodinents, the fire starters are inserted
into the conposite material during tHe nmanufacturing stage, when the
conposite material is still soft, such that the fire starters are set in
pl ace as the conposite material dries and hardens. It is found that the
fireagteadt¢delsimsray be held in place nore securely when incorporated into
the conposite material in this manner. In this specification, a distinction
is made between a flammabl e material such as wood or wood chips, versus a
conbusti on-enhancing material such as a fire-starter. Both materials
eventually catch fire, but for the purposes of this specification, a
flammabl e material is one that wll eventually catch fire, whereas a
conmbusti on-enhancing material, such as a fire-starter, is one that wll

i mredi ately, or alnost imediately catch fire when exposed to flane. Thus,
solid wood would not be regarded as a conbustion-enhancing material for
the purposes of this specification. A flammble material, such as wood,
may take quite sonme tine to catch fire, particularly if it is a very hard
wood, or if the wood has a layer of varnish. It is found that coffins nade
fromthe enbodi nent of the conposite material are fully conbusted in an
hour or |less, conpared to the usual 2 to 2'/2 hours for prior art coffins.
This has immedi ate benefits in ternms of fuel-saving, faster cremation, and
decreased pollution. Mreover, the cost of making coffins, made fromthe
conposite material of the present enbodinent, is either conparable or
cheaper than coffins nmade conventionally fromsolid wood. WMbreover, the
particulate matter used for the enbodi nent is biodegradable. Whilst it may
not cause |ess pollution when burned, it would certainly not cause nore
pol lution than, say, burning solid wood. The pollution savings arise from
the shorter tine required to fully crenmate the coffin. The particul ate
matter, used in the enbodi nent of the conposite naterial, may, for

exanpl e, be wood chi ps, sawdust and paper. These materials can cone from
wast e products which can reduce the cost of the coffin, and al so
encourages recycling of waste materials. 13 Once the conposite sheet

mat eri al has been prepared, the coffin 100 is created and produced fromthe
flat or sheet material according to known coffin construction techniques.
In a further enbodi nent of the coffin of the present invention, the coffin
need not be nade




froma conposite material. For instance, the coffin can be made fromsolid
wood, in which slots are created and filled with fire-starter material. In
sonme enbodi nents, it is desirable for the coffin to be coated with a veneer
of colour or |acquer so that the coffin outer surface has a high quality
appearance. The col oured veneer also mnmasks the presence of fire starters
in the surface of the coffin material,. The veneer does not affect the
combustion of the fire starters, sindé the veneer is qui ckly burnt off when
it contacts the flanmes. Bio-Degradability In the exanples of enbodi nents
of corfld®dMSe material s described above, it is found that the sone or al

of the ingredients used lead to providing the conposite material with a

hi gh degree of bio-degradability, conpared to wood. This n‘?fé be caonsi dered
advantlageods Matkas ebineieasingtie iriltrb combiistion-retsi & nicgmbystisieo ceftiy dgadt &
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contacts with water in the soil, it speeds up the degradation of the
material. This fact applies to the use of the material either in coffins
or pl ant ccmtn@'thmercﬁ clalrh 1ivethefautie firdatarteheateright ynsbited oégslatd pipdvidedet dre al  of
t he enbodi magf d ffﬁq & efrgl' n manufacture, is also highly suitable for
ot her appl i ?? ?ﬁ% Féquite a high degree of bio- degradability. For
exanpl e, the conp05|te material is used in an enbodi nent of a plant
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groun SO as to eventua odi nent of the plant
cont ai ner uswgummgaﬁﬁmtémhécqﬁnﬁﬁ%m@bnp05|te mat eri al descri bed above. The
bi o- degradabl e nature of the material also lends itself to other uses, such

as storage containers for garbage di sposal.
4, A method of any one of the preceding claims wherein the fire-starter material includes a

petroleum-based flammable material.

5. A combustible coffin wherein the coffin is made of a material that includes a combustion
enhancing material that enhances the initial combustion-rate of the coffin, the combustion
enhancing material adapted to catch fire immediately or almost immediately upon
exposure to a flame,

wherein the combustion-enhancing material is a fire-starter material, the fire-

starter material is impregnated into the coffin material in discrete pieces.

6. A coffin of claim 5 wherein the fire-starter material is inserted into slots provided in the

surface of the coffin material.

7. A coffin of claim 5 wherein the fire-starter material is formed in the coffin material as an

integral ingredient of the coffin material.

8. A coffin of anyone of claims 5 to 7 wherein the fire-starter material includes a petroleum--

based flammable material.




The enbodi nents have been advanced by way of exanple only, and

nodi fications are possible within the scope of each of the various aspects
of the present invention as defined by the 14 appended clains. 15 CLAI ME:
1. A nethod of increasing the initial conbustion-rate of a conbustible
coffin when it is exposed to flame, including the steps of: providing the
coffin material with a conbustion-eng%ncing material, igniting the
conbusti on- enhanci ng material using flame, wherein the
conbustion-enhancing material is a fire-starter material, the fire- starter
material is inpregnated into the coffin material in discrete pieces. 2. A

met hody of Gl AbiMod NBRIsBLRING REHinRMS beHid Slatamal, Q{ciuaingitli‘e étmﬂn@cﬁbdzrﬁﬁ@ slots
prOV|ded|nthe surface of the coffjn %erl ﬁ A}f nfq of, cl ai r’rPl
wher ei n t héoFppgiogreeRngraalerdl i stheo il meteise 1% 19 aﬂﬁserﬂ?%l gl 5
integral i nghedstntrarfoftthe cﬁﬁlﬁf ihe doaiteisiicl-enhdncifg Iﬁ’&ﬁehﬂdad)éptwyo cdateh dife t he
precedi ng ¢l ai re-starte rla i nclu

pet rol eum brag@gsfq\fgmhl% f%‘f‘%‘?’?*&\y Hpgn %5388%32'& HAeS cvg]fef? Pu t%&?ﬁm P e

cof fin i s meeededceavitredraphabf didiat 5itonél udes a conbustion enhancing nmateria
t hat enhances the initial conbustion-rate of the coffin, the conbustion
enhanci ng materi al adapted to catch fire immediately or alnost i medi ately
upon EXposucdfit comapdsitanmferishadapian tblbe usediyustiubstenhbmcofighaviteahgh is a

fire-starter, e starter material is inpregnated into the
coffin natéW}%%omh %k@é%%t@&hég es. 6. Acoffin of claim5 wherein the

fire-starter natoemba‘anbﬂesparmcsmtee@ttemaod_sl ots provided in the surface of
the coffin materal bé‘llwderZh ﬁ‘mﬁ@ﬁ'rﬂart%m% I@,lg?phgr,mherel n the fire-starter

material is for e cottim mater as an o
wherein the coffin composite material is impregnated with fire starters adapted to
catch fire immediately or almost immediately when the coffin composite material is

exposed to a flame, and
wherein the coffin composite material is reinforced with a wire mesh.

11. A coffin composite material according to claim 10 wherein the combustible particulate

matter includes one or more of wood chips, sawdust, or paper.
12. A coffin composite material according to claims 10 or 11 wherein the binder is a starch.

13. A composite material of anyone of claims 10 to 12 including starch, cold water, hot water

and particulate in substantially the following ratio - 1: 0.8 : 2.1 . 1

14. A composite material of anyone of claims 10 to 12 including starch, cold water, hot water

and particulate in substantially the following ratio -0.5:0.4: 3.4 : 1.7

15. A composite material of anyone of claims 10 to 12 including starch, cold water, hot water

and particulate in substantially the following ratio-1: 0.8 : 3.5:1.7

16. A coffin composite material according to claims 10 or 11 wherein the binder is a

combustible resin.




integral ingredient of the coffin material. 8 A coffin of anyone of clains
5to 7 wherein the fire-starter material includes a petroleum- based
flammabl e material. 16 9. A method of constructing a coffin fromcoffin
material, including the steps of including a conbustion-enhancing materi al
in the coffin material that enhances the initial conbustion-rate of the
cof fin, the conbustion-enhancing rratg ial adapted to catch fire

i mredi ately or al most inmmediately up exposure to a flame, wherein the
coffinis in accordance with _anyone of clains to 8. 10, A coffin
conposi’t e ratetod|of agaRied 2siipengading i ﬁﬁﬁ’ﬁﬁfd%‘f“ﬂﬁ”ég droEbieRrERN A%y a

high initigdtefdiowatdodn r’ﬁétbﬂal thAtdrHghde@ thé O 8drBlsBopadté bf tHeadoffinTeid er,
and a bi nder that binds the L"E‘F%\R} teto Iher e&elnth

conposi te FREGHHEN ‘1”@3?%@@ h“of‘:iE‘Pc @? Rprpetately Px Giraop f%meg'é{éeyh fire
i medi at el Xip@ﬁ ttﬂJ 185 bf dxpoBate & &liymuheiferéiheheadifin is it arpatinte withaay bed of s
exposed to ne, and wherein the coffin conposite material is reinforced
with a w ré"f ﬁ °81. A coffin conposite material according to claim 10
wherein the corrbustl ble parti cuI ate matter includes one or nore of wood
chi ps,, sawdust fiin_ C it i i

cl ai m31810 g ”ﬁh% % yﬁm?hi a'rﬂaer O 4 & 8%&3‘{\’}% éﬁtﬂ% Cgflfm q%SF{GQ fﬂa erial

of anyone oj‘orrmbatermafbﬂaitaﬁaﬁ@nemﬁblamsr@tst1§rch, cold vvater hot water and
particulate in substantially the following ratio - 1: 0.8 : 2.1 : 1 14. A
conposite material of anyone of clains 10 to 12 including starch, cold

wat er , 1gnot Avedfém of anydngaf tiaios| Stod, ivhersirbibe aaffinag inpde ﬁ@nf@qﬁmmsﬁ@mmﬁab

0.5 : : nposite material of anyone of clainms 10 to 12
i ncl ud| ng s%f%n%%e II‘Z’]J:IES“%te%rﬁsohot water and particulate in substantially
the followwng ratio - 1: 0.8 : 3.5 : 1.7 16. A coffin conposite materi al
according to clains 10 or 11 wherein the binder is a




conmbustible resin. 17 17. A nethod of cremating a coffin, including the
steps of including a conbustion-enhancing material in the coffin materi al
t hat enhances the initial conbustion-rate of the coffin, the
conbusti on-enhancing material adapted to catch fire i mediately or al nost
i mredi ately wupon the step of exposure to a flane, wherein the coffinis in
accordance with any one of clains g ke C§ 18. A nethod of anyone of clains
1to 4, or clainB, wherein the cofﬂR %" made from a conposite nmaterial of
anyone of clainms 10 to 16. 19. A coffln of anyone of clains 5 to 8, wherein
the coffin is made froma conposite material of anyone of clains 10 to 16.
it Abstract The invention relates to a nethod of increasing the initial
conmbust i ons rate o S f wand to
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flame. The invention also relates to, a nethod of construcél ng such
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material used for coffin manufacture in which the composite material is provided with a

combustion-enhancing material.

(Figures for publication 1 & 2B)




