HEATER UNI T FOR SELF- HEATI NG CONTAI NER The present invention rel ates-to-a—
heater unit for use in a self-heating container. In particular i.t rel ates
toab sdlid fuel heater unit with a nanually operabl.e igniter - -for '}'rr{:
automatically igniting the solid fuell The ‘uni't is partlcularly J
suitable for use in disposable self-heating food containers, but is not
limted to this. A fOﬁﬁ?ﬁﬁ@%ﬁgﬁJ;%#ﬁg&ﬁ&ﬁf—gégiﬁggﬁﬁgﬁiégifr"S type is 10
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heater includes a top heat spreading |ayer, and a | ayer of exothermc

mat eri al having | I .arr n e u n

non- conbustlble 2éPQ%F%@ kégéﬂgﬁgﬁngﬁaggﬁ%u & Elﬁgﬁgggrhﬁak ?05 Bise
striker is Gd’s|at |S@|iefd'haﬁtcm fEntHinen. frﬁmmmmﬂwge&a@mmo aA

prinmer my erdailid FuPRYEARG hiith i) o R %p'e%ﬁ%rlebﬁb?ﬁ%'éxl Bor

friction responsive elenment, and the exothermc materjial for nltlatlng t he
exot her ni ¢ PEHQMGTE LYY t ROt S Jrﬁeg HRe 2 Fobktn fufk 1 ed. THSchuRit is

arr angelment ﬁa&wddzfaﬁmpbuﬁaabdearﬂ;;ﬂ nugévgsx aii?mmwmgeilgg?%g%?gen%
parts. In at t odi ngn{ s sgribed in - t he
parts are " °§§<a nﬁi%ﬁ% i/’ p&’ﬁit %rngﬁ {’Hglgﬁée{:&g’?ﬁﬁ *food 25 container,
and the design rielfiesd eromttaimesstwitlpa thuwdd tofin heatert aifnéhist tgpe tis hol d
the heatgy sfc%ft}é%e&?:egub’i Q?a"edc%ft%% F%‘l%ntalogaltle%ta %bﬁ.ﬂ:a% BRC tyo-t he

present 1 nvention provides eater unrt I ns I'n a |sposable
sel f-heati n§-83/08%R%i ner, the heater unit conprising a solid fuel, a
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in contact with a friction responsive element. A primer
material is supported in the non-combustible layer between
the friction responsive element and the exothermic material
for initiating the exothermic reaction once the primer has

20 been ignited. _
Such an arrangement is quite complicated and involves
a large number of different parts. In at least some of the
embodiments described in WO-A-83/00425, the parts are
"stacked" 1loosely together in the base of the food
25 container, and the design relies-oﬁ at least a portion of
the container itself to hold the heater parts together in
the correct position.
In a first aspect, the present. invention provides a
heater unit for installation in a disposable self-heating
30 container, the heater unit comprising a. solid fuel, a
slidably activated.frictionfresponsivé igniter, and a single
piece carrier member produced by folding sheet material to
provide first means for securing the solid fuel to the
carrier member, second means for Jperatively securing the
35 igniter to the carrier member in use to enable the igniter
to ignite the so0lid fuel, and third means securable to a
-said disposable container to facilitate installation of the

heater unit.
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2 Such a héater, uni t Uses fewer parts than the prior art, and can be made

sinmple to assenbl e. The unit is self- contained and does not rely on: -
ot het."parts of the di sposabl e container to,hold the soliid fuel and the  ~~
igniter in 5 position. The unit can e fully assenbled before
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In the preferred embodiment, the solid fuel burns for
approximately 4 to 6 minutes after it has been ignited. It
produces heat to heat the container's contents to about
100°C.

20 Preferably, the igniter comprises an igniter strip and
friction~-responsive ignition material, and the second means
of the carrier comprises a sleeve in which the igniter strip
is slidably retained in contact with the friction-responsive

U - ignition material.

25 The ignition material may be mounted adjacent to the
opposite face of the igniter strip to the solid fuel. 1In
use, the igniter strip is slidably extracted from the sleeve
"to cause the ignition to flare, and ignite the solid fuel.

The ignition material may, for example, comprise a

30 mikture of potassium chlorate, sulphur, gelatine, glass
powder, potassium dichromate and carbon black. The material
may also include a filler. The igniter strip may include a
rough coating for producing frictional heat from contact
with the ignition material when the strip is pulled. The

35 coating may comprise a mixture of phosphorus, manganese
dioxide, carbon black and antimony sulphide. The coating
may also contain a suitable binder such as Latex.

Preferably, the third means comprises one or more tabs
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to the carrier member, second means for operatively securlng
a slidably activated friction-responsive igniter to the

. carrier member in use to enable the igniter to ignite the

solid fuel, and third means securable to a self-heating

container.

forming into a carrier membernforﬂuse_ln a heater unit as
aforesaid.

The invention also extends to cover a self-heating
disposable container for food, incorporating a heater unit
as aforesaid.

Embodiments of the invention are now described by way
of example with reference to the accompanying drawings, in
which:-

Fig. 1 is a sectional view through a disposable self-
heating food container;

Fig. 2 is a sectional view on an enlarged scale through
the heater unit shown in Fig. 1;

Fig. 3 is a sectional view along the line III-III of
Fig. 2;

Fig. 4 is a plan view of a blank for forming the carrier
member of the heater unit; _

Fig. 5 is a perspective view illustrating how the blank
of Fig. 4 is folded to form the carrier member;

Fig. 6 is a plan view of an alternative blank for

forming a carrier member; and
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Fig. 4is a plan view of a blank for formng the carrier nenber of the
heater .unit; Fig. 5 is a perspective view illustrating how the blank 35 of
Fig. . ¥is folded to formthe carrier nenber; Fig. 6 is a plan view of an
alternatiyve blank for fornming a carrier nmentfer; and 4 Fig 7. is

per spective view showi ng the carrier menber forned fromthe blank of Fig.

6. Referring to the .a sel f atin bl e, f ood pack co i ses
'a substantially recfgﬁgﬁ a%gr %e f ppé?ecag*ﬁgr member
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provided with afgfebgﬁtglhiggSfogﬁlgﬁdl§ §3ag§dr§ ibhezgray after the food
has been placed inside the tiay ull-rin is provided,at one end
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of sone of the phoﬁephibnscBOtinaﬂtsaWaﬂlsnadJasent the end walls 18 and 20
of the receptacle. The projections 30 engage in openings 32
in the end walls 18 and 20 to positively locate the tray in
position, and to prevent the tray from being accidentally
removed from the receptacle.

The tray 22 is intended to contain food, and is provided
with a peelable 1id 34 which is sealed to the tray after the
food has been placed inside the tray 22. A pull-ring 35 is
provided at one end of the lid 34 to enable the 1lid to be
easily peeled back.

The lower region of the receptacle 26 contains a heater
unit 36 in the form of a solid fuel burner, for generating
heat to heat the food in the tray. The heater unit is shown
in detail in Figs. 2 and 3. In these drawings, the
thickness of some of the thin parts of the heater unit is
exaggerated for the sake of clarity,

The heater unit 36 comprises a single-piece carrier
member 38 made of tinplate. The carrier member includes a
first base portion 40 integrally joined to a second upper
portion 42, the upper portion being folded flat against the
base portion 40 to form a narrow sleeve. The upper portion
42 includes a . tab 44 along one edge which is bent under the
- corresponding edge of the base portion 40 to secure the two
:portions together in the folded condition. A "striker" or
igniter strip 46 is slidable through the sleeve, and a



exaggerated for the sake of clarity. The heater unit 36 conpfises a
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sulphide mixed with a suitable binder such as latex. The
friction-responsive material of the ignition head 48
comprises potassium chlorate, gelatine, potassium
dichromate, sulphur, glass powder, carbon black and a
filler. ' o N _
The upper portion 42 of the carrier member includes a
square shaped cut-out 62. Supported above the cut-out 62
by integral walls 63 are a pair of L-shaped fingers 64,
which serve to secure an annular solid-fuel tablet 66 to the
carrier member 38. The'fingers 64 pass through the central
opening of the annular tablet 66, and are bent over in the
shape of hooks to extend in opposite radial directions over
the upper surface of the annular tablet 66. The ends of the
fingers 64 are folded down against the radially outer
surface of the tablet 66.
The solid fuel tablet 66 comprises hexamethylene
tetramine mixed with silica, sulphur, potassium and calcium.
The base portion 40 of the carrier member 38 includes
a pair of outwardly extending tabs 68. In use the tabs 68
are folded so that they engage with slots 70 of the
~ container receptacle 26 to secure the heater unit 36 firmly
in position. The base portion 40 of the carrier member 38
alsb includeS'four pressed-down feet 72 at the corners of



carrier nmenber 38. The fingers 64 pass through the central opening of the
annul;ar tablet 66, and are bent over in the shape of hooks to extend in
oppéSr’te radi al directions over the upper surface of the annul ar tablet 66.
The ends of the fi ngers 64 are fol ded down &gainst the radially outer
surface of the tablet 66. The solid fuel tablet 66 conprises hexamethylene
tetramne mxed wth silica,, sul phur, potassiumangd.calc e bas
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openings in the hollow studs 54, and the air supply hole 56,
ensure that the ignition head 48 receives an ample supply of
air so that it will ignite and flare properly. The cut-out
62 . in the upper portion 42 allows the flame from the
- ignition head 48 to spread outside the annular tablet 66 and
- through its central opening to ensure that the tablet is
properly ignited. The L-shaped f'inge'rs 64 also serve
- support the tablet 66 slightly above the base portion 40 of
the carrier member to ensure that it too receives ample air

to ensure reliable burning.

A number of air-supply holes 80 are formed in the sides
of the receptacle 12, and a number of air-supply openings 82
are formed in the base 10, to ensure that the heater unit 36
receives a sufficient supply of air when in use. A number
‘of outwardly projecting louvres 84 are also formed in the
sides Jjust below the level of the tray 22, and serve to
ventilate the lower region 26 to maintain air circulation.
. The louvres 84 open downwardly so as to reduce heat wastage.
The receptacle 12 and the carrier 38 are made of
tinplate, and the tray 22 is made of tin-foil, as these are
. .suitable materials able to withstand the heat produced by
the burner 36. Four feet 86 are provided at the corners of
- the base 10. The feet 86 may be of a heat insulating
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through its central opening to ensure that the tablet is'prdp'erly I gnited.
The L-shaped fingers 64 also serve support the tablet 66 slightly above-the
base portion 40 of the carrier menber to ensure that it too receives ar‘r’de
air to ensure reliable burning. A nunber Df air-supply holes 80 are f or m&d
in the sides of the receptacle 12, and a nunber of air-supply openings 82
are fornmed in the base 10, to ensure that the heater unit 36 receives a
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pack may be §f8d1a8idn for the consumer's hand when the 1id 34 is peeled
off. .

The self-heating disposable pack may be used in a
variety of applications for heating or cooking food. One
application for which the pack is specifically suitable is
for containing pre-cooked food which is sold cold, but which
is intended to be re-heated and eaten while hot. For this
purpose, the burner is designed to burn for about 4 to 6
minutes after it has been ignited, and to generate
sufficient heat to re-heat the food to about 100°C.

Typically, the pack may have a height of about 7imm, a
length of about 16lmm, and a width of :about 102mm. The
depth of the tray may be about 30mm. = Thus, it will be
appreciated that the pack is not significantly larger than
conventional food packs. The outer diameter of the fuel
tablet 66 may be about 25mm, and the inner diameter about
10mm. The size of the carrier is typically about 40mm
square. The width of the igniter strip may be 24mmn.

Fig. 4 shows a blank 90 for forming the carrier member
38, and Fig. 5 illustrates the blank being folded to form
the carrier member 38. The broken lines in Fig. 4 represent
lines along which the blank is folded to form the carrier
member. The lines 92 may include one or more slots or
perforations in the tin plate, since these fold lines are
not otherwise accurately positioned. In folding the
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broken line 98). Fig. 7 illustrates the carrier member
formed using the blank 94 of Fig. 6.

It will be appreciated that in the embodiments described
above the heater unit is simple to assemble and uses a
relatively small number of parts. The heater is self-
contained, and does not rely on other parts of the container
to hold the igniter strip, ignition head and the solid fuel
tablet in their correct positions. The single-piece carrier
member formed from a blank enables the heater unit to be

manufactured inexpensively, and facilitates its installation

in a self-heating container.

It will be appreciated that the present invention has
been described above merely by way of example, and that
modifications of detail may be made without departing from
the scope of the invention.
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he carrjer, conprises _one _or re ers 15 fittin over \J
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e@s O6f the carrier comprises one or more fingers for

fitting over at least a portion of the solid fuel.

3. A heater unit according to claim 2, wherein the one or

more fingérs are hook-shaped.

4. A heater unit according to claim 2 or 3, wherein the

solid fuel has a hole therethrough, and the first means

finger or fingers pass through the hole.

5. A heater unit according to any one of claims 1, 2, 3 or ;o
R

4, wherein the solid fuel comprises hexamethylene tetramine.

6. A heater unit according to claim 5, wherein the solid
fuel comprises a mixture of hexamethylene tetramlne, silica,
sulphur, pota551um and calcium.

7. A heater according to any of claims 1 to 6, wherein the
igniter comprises an igniter strip and friction responsive
ignition material, the second means comprising a sleeve in
which the igniter strip is slidably retained in contact with
the friction responsive material.

8. A heater unit according to claim 7, wherein the ignition
material is mounted below the igniter strip, and the solid



nmore fingers are hook-shaped. 20 4. A heater. unit accor Ia|n12 or
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chl orate, gel 3%srun1d|chronate gl ass powder, and carbon bl ack.
10 10. A heater unit according to claim?7, 8 or 9, wherein the strip has a
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accordrng to an claims 1 to 11, 20 wherein the carrier nmenber is nade
of tin plate. 13. A single piece carrier menber for use in a heater unit as
set forth injglaign heatBe Gaiit eacobEdéhg ntd udhpg dff relaims 1 to 10,

15 wherein the third means comprises one or more tabs for
engagement with corresponding slots in a said disposable

container.

12. A heater unit according to any of claims 1 to 11,
20 wherein the carrier member is made of tin plate.

13. A single piece carrier member for use in a heater unit
as set forth in claim 1, the carrier member including first
means for securing solid fuel to the carrier member, second
25 means for operatively securing a slidably activated

C

friction-responsive igniter to the carrier member in use to
enable the igniter to ignite the solid fuel means, and third
means securable to a self-heating container.

30 14. A heater unit according to claim 1 in which the carrier
member is formed from a blank, the blank comprising first
and second portions foldable against each other to define a
sleeve for retaining an igniter strlp, one or more foldable

«J

arms for securing solid fuel, and one or more foldable tabs
35 for enabling the carrier member to be secured in a

disposable container.

15. A heater unit according to claim 14, further comprising
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18. A heater unit substantlally as hereinbefore descrlbed

with reference to the accompany drawings. : _ \J
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