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FIGURE 1

(57) Abréegée/Abstract:

A radiant heating panel, for typical use as cover for interior walls and cellings, Is provided, that is manufactured in a continuous
process Involving at least one sheet material, a settable material and a heating element. A method of installing such a heating panel
IS also provided, along with an apparatus and method required to terminate the heating panel.
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FIGURE 1

(57) Abstract: A radiant heating panel, for typical use as cover for interior walls and ceilings, 1s provided, that 1s manufactured
a continuous process involving at least one sheet material, a settable material and a heating element. A method of 1nstalling such a
heating panel 1s also provided, along with an apparatus and method required to terminate the heating panel.
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HEATING PANEL AND METHOD THEREFOR

TECHNICAL FIELD

The present invention telates to a heating panel and methods of production and

installation therefore. More particularly but not ‘exclusively it relates to a wallboard heater and

| method therefore.

BACKGROUND TO THE INVENTION

Wallboards are typically used to provide an interior finish for building constructions.
They may consist of gypsum panels coated on each side by a paper sheet. The introduction of
a heating element into a wallboatd fot use as a radiant and convection heatet ts known, as
disclosed in US 3,598,9 60. Typically such wallboard heating operates mainly on the principle of
radiant heating, with a small amount of convection heating tesulting from the heated wallboard.

This heating offers many advand’gcs, in that when the heating panel is used to cover a
wall or prefetably a ceiling, the heating effect it generates allows for an even distributdon of
heat, with a relatively large patt of the toom being exposed to the radiant heating effect, as
compated to other radiant heating mechanisms.

Such a heating process ié also an efficient heating ptocess that can heat a latge room
up telatively quickly compared to convection heating. |

One type of wallboard heating panel is @dc in a moulding ptbccss. This typically

includes teceiving ‘gypsum slurty into a mould together with fibtes to impatt flexibility .(sincc |

paper cannot be moulded to either side of the gypsum panel), as well as heating elements such

- as a metallic conductor. Such an example is shown in WO 2009/ 005 5959.

However, the manufacture of such moulded heating panels is an expenéivc manual
ptoduction process, and is difficult and hence expensive to automate. Furthet, such batch-type

production processes may not allow for high production rates.

In another form, heating panels that operate on electrical tesistivity ot hot water

- coﬁduction ate mounted in the ceiling behind notmal wallboatds. Such heating pimcls are

either hot watet pipes, or plastic shé.qts having electrically resistive circuits embedded in them.
A faulty connection of a heated water pipe system can tesult in parts of a ceiling ot wall being

ruined.

However, such heatng panels is labour intensive as two sets of panels need to be
installed in or on the ceiling. . _

Localised heating béhind the wallboard means that high temperatures could caﬁse the
gypsum (which statted as calcium sulphate hemihydrate, befote it is hydrated and sets as

. AMENDED SHEET
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calctum sulphate dihydrate after excess 'Wa.tcr is dried off) to lose its iﬁtcgﬂty and degenerate
back to its hemthydrate form.

~ Typically the surface temperature of the plastetboard inside the foom is required to be
around 38°C, although the boatd can teach localised temperatutes in the otdet of 50°C.

5 Heating panels installed behind ceiling cladding may also result in a longer heating up
period, and may cause problems dﬁe to the high heat above the ceiling wallboards. Ohe
example of this is that sttuctutal timbes may dty out and/ot shrink, causing watping ahd/ or
movement of the installed cetling. ' |

The termination of electrically heated panels with embedded circuits of circuits

10 disposed'immedjately behind the installed cetling ot wall panels can also be problematic, since -

any shoft citcuit break in the circuit would be difficult to establish and locate. Also, such

- systems usually have established termination points at péfﬁcula.t predetermined locations
telative to the wall board, and may be difficult to connect up where they are not easily
accessible.

15 In this specification, where reference is made to a series of steps in a method or
ptocess, the steps are not intended to be in chronological order except whete they are
specifically introduced as such. '

For the putposes of this specification, the tetmn “heating element” is defined to mean
any conducttve 61" semi-conductive meniber or layer that undesgoes a heating effect when an

20  electrical cutrent is passed through 1t.

For the purposes of this specification, the tetm “plastic”. shall be construed to mean a

- term for matenals generally regarded as being a “plastic’; maternial and shall include, but not be

limited to a wide range of synthetic ot scnﬁ—syndletic polymenzation products, and including
hydrocarbon and non- hydrocatbon based polymers.

25 In this spcciﬁcation, ﬁrhere tefetence has been made to extetnal sources of

information, including patent specifications and other documents, this is generally for the

- purpose of providing a context for discussing the featutes of the present invention. Unless

stated otherwise, reference to such soutces of inforrhation is not to be consttued, in any

jurisdiction, as an admission that such soutces of information are prior art ot form part of the

30 common general knowledge in the art.

' OBJECT OF THE INVENTION

It is an object of the present invention to provide a heating panel and method
thetefot, which ovetcomes or at least ameliorates some of the abovementioned disadvantages

35 ot which at least provides the public with a useful choice.
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'SUM MARY OF THE INV'ENTION

In a first aspect the present invention broadly consists in a method of

| manufacture of a heatlng panel comprising the stcp_s of

® providing a continuous feed of a first sheet of material:

. contmuously depositing a layer of settable material onto the first sheet of matetial

in a continuous process to form a continuous open wallboatd feed; and

® whetein the method further includes one or more of the steps selected from
O contlnuously depositing at least one heatl.ng element substantially along the
length of the continuous open wallboard feed; and
o regulatly depositing at least one heating element substantially along the
length of the continuous open wallboatrd feed. .
Ptcfe;tably; the method includes one or more of the steps selected from
O continuously -depositing at least one electrical éonductot member
substa.ntia]ly along the length of the continuous iopen wallboard feed, said |
electrical cqhductor member being relatively more conductive than the
heating element; and |
O regularly depositing att least one electrical conductor member substantially
along the length of the continuous open wallboard feed, said electrical
conductor member being relatively more conductive than the heating
element. |

Pteferably, a plurality of heating elements are deposited.

Preterably, a plurality of electrical conductor members are deposited.

Preferably, the electrical conductor member is adapted to operate as a busbar at
terminal points of the heating elements, and having a low resistance to flow of current relative
to the heating element(s). .

Prefe.tably the e.lectnca.l conductot mcmbet s depos1ted contxnuously along the sides
of the length of the continuous open wallboard feed.

Preferably, the layer of settable material is a settable slutry;

Preferably, the method includes the step of depositing at least one ttansversc.
conductor member, suitable for allowing termination of the heating panel at an opposed side of

the heating panel from the heating element(s), along the length of the continuous wallboard
feed. | |

AMENDED SHEET
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Preferably, the method includes the step of providing a continuous feed of a second

sheet of material at an opposed side of the slutry layet to the fitst sheet of material to form a

closed wallboard feed.

Preferably, the transvetse conductor member is at least partially incorporated in the

 settable material layer.

Prefecably, the transvesse conductor member is integrally formed with the settable
material layer '

Prefetably, the method includes the step of sizing the combined settable slurty and
first sheet of matetial and second sheet of material layers by forcing it thtoﬁgh a fortnihg plate
section of a ptedetermined size to form a pre-set continuously fceaing heating panel of a
consistent thickness.

Preferably, the electrical conductor is prefabricated as a continuous sheet of at least
partially conductive material. ' '

Alternately, the electrical conductor is at least partially prefabricated together with at -
least one selected from |

the first sheet of matetial and
the second sheet of material.

Preferably, the electrical condnctot is at least partially printed on at least one selected
from ' | |

the first sheet of matetial and
the second sheet of material.
Preferably, the slurty layer is a gypsum slurry layer.
Preferably, the electrical conductor 1s arranged in a regular formation.

Alternately, the electrical conductot comprises an itregular arrangement of electrically

"conductive fibres.

Preferably, at least one of the first sheet of material and and/or second sheet of
material ate composed of matetial that is at least pattially porous ta water vapour and/or liquid.

Prefetably, at least one of the first sheet of material and and/ot second sheet of
material are cbmposed of papet.

Preferably, the electrical conductor is composed of one ot motre selected from

a metal or metallic alloy ‘

a semi-conductor matenal

cé.rbon fibre.

- Preferably, the semi conductot material is doped.

‘Pteferably, the electrical conductor is prefabricated in a tegular formation.

AMENDED SHEET
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Preférably, the regular forﬁmtion of the electrical conductor is potous to water vapour
and/or liqud.

Preferably, the regular formation of the electrical conductor is a2 mesh.

Preferably, the electrical conductor 1s ptefabticated in a regular formation together

5  with a non-conductive material.

Ptefetably, the electrical conductor is prefabricated in a regular formation together
with a flexible elongate matenal. |

Preferably, the ﬂcxiblc elongate matenal is onhe ot more selected from glass fibre and
plastic.

10 .Ptefctably, one or more selected from the first sheet of material and the second sheet

of material is fed from a roll. - | ’

Preferably, the method includes the steps of

® allowing the settable slurry in the pre-set continuously feeding heating panel to
at least partially set; and ' ' .
15 ¢ cutting the pattially set continuously feeding heatng panel to size. ‘

Preferably, the method fuﬁhet indu}des the steps of stacking several similar cut heating
panels 1n a heated environment to allow excess watet to evaporate from 'the slurty and to allow
the slutty to cure. - |

Preferably, the method further includes the steps of finishing the edges of the cuted

20  heating panels. '
In a further aspect the present invention broadly consists in a heating panel
made by the method of manufacture of a heating panel as described above.
| In a further aspect the present invention broadly consists in a heating panel
comptising - |
25 ® awallboard portion including
O a layer of settable matedal having two opposed major faces, and
O a first outer layer of sheet material disposed on a major face of the layer of
settable material; and ‘

® atleast one heating element incotporated with the wallboard pottion, wherein said

30  heating element is one or more selected from:
| O . composed of a fibre mesh. |

O composed at least partially of a loose agglomeration of conductive ot semi-

conductive fibtes attanged in a layer;

AMENDED SHEET
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o composed of a loose agglomeration of conductivc ot ‘semi-conductive
fibres integrally formed within the layer of settable material;
o printed on the first outer layer of sheet matetial; and
O at least partially impregnated into the first outer layer of sheet matenal.
Preferably, the heating panel includes a plurality of heating elements.
Preferably, the heating panel includes 2 plurality of electrical conductor members.
Preferably, the heating panel further comptises a conductor membet.
Preferably, the electrical conductor member 1s 5daptcd to operate as a busbar at -
terminal points of the heating elements. ’
Preferably, the heating péncl further comptises a second outer layer of sheet matetial
disposed on a major face of the settable layer opposed to the fitst layer of sheet tatesial.
Prefmablf, the sheet material is porous.
Preferably, the sheet material is fibrous.
Preferably, the sheet material 1s paper.
Preferably, the heating element 1s configured in a heating .laye:.
Preferably, the heating element is disposed in a prefabtricated layer.
Preferably, the prefabricated layet is of a mesh configuration.
. Altetnately, the heating e.lcrﬁent 1s composed of a loose agglomeration of conductive
ot scmi-condﬁctive fibtres. | ' | | -
Preferably the heating element is disposed in a heating layer between
| oﬂe or more selected from |
the first outer layer of sheet material and
the second outer layer of sheet matenal; and
the layer of settable matenal. . |
~ Alternately, the heating element is inteprally formed within the layer of settable
material. .
Preferably, the heating layer comprises a mesh configuration of sttands of conductive
materal.
Preferably, the heating layer comprises a2 mesh of sttands of conductive and non-
conductive matertal. |
Preferably, the heating layer is disposed as 2 regular arrangement of parallel strands of
conductive matenal extending across the width of the heating panel.
Alternately, the heating layer is disposed as a zigzag attangement of one ot more
strands of conductive material extending from side to side along the length Qf the heating panel.

Preterably, the heating layer 1s ptinfcd on one ot more selected from

AMENDED SHEET
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the fitst outer layer of sheet matetial and
the second outer layet of sheet material. |

 Preferably, the heating layer is at least partially impregnated into one ot mote selected

- from

the first outet layer of sheet material and
thé second outer layer of sheet matenal.

Preferably, the hcating_laycf is at partially potous to water vapour and/or liqﬁ.id.

Preferably, the heating element is composed of one or more selected from

a metal or metallic alloy

a semi-conductor material

cartbon fibre; md

any other conductive ot semi-conductive material.

, ~ Pteferably, the semi conductor matetial is doped.

Preferably, the heating panel includes a transverse conductor member for allowing
termination of the heating pahcl at an opposed side of the heating panel from the heating
element(s). ' '

Preferably, the transvetse conductor member is at least pattially incorporated in the

settable material layer.

~ Preferably, the transvetse conductor member is integrally formed with the settable

material layet.

In a further aspect the present invention broadly consists in a method bf
installing a heating panel, comprising the steps of S
® providing a héaﬁhg panel;
® cutting the heating panel to size,
. terminating the heating panel; and .
. éecuting the heating panel to a structural frame.
Ptcfetably; the structural fratne 1s one or mote selected from ceiling joists and wall

studs.

of the heating panel according to the invention.
’ In a further aspect the present invention broadly consists in a construction
including an mstalled heating panel as described above.
In a further aspect the present invention broadly consists in a heating panel

termination kit comprisihg

AMENDED SHEET
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2 heating panel according to the invention

a heating panel termination apparatus according to the invention.

Preferably, the heating panel termination kit futthet indudcs a scoting tool for scoting
of one ot more of the outer layers of sheet mate.na.l

Preferably, the heating panel termination kit further includes fasteners for fastening

the Beaﬁhg panel to a support joist.

In a further agpect the present invention broadly cqﬁsists in a heating panel
termination apparatus comprising ' ‘
a termination formation adapted to connect with at least one heating element in a
heating panel;
a connecting formation adai)ted to connect with an electrical cable.
The tetmination formation may be adapted to clamp onto 2 heating panel, thereby
connecting to at least one hcating element. o .
The teemination formation may be adapted to be inserted into the layer of settable
slurry of the heating panel, fhc.reby connecting to at least one heating cleﬁlcnt. .
The heating panel termination apparatus may include secuting formation fot secunng
the heating panel termination apparatus to at least one sﬁpport folst.
The tetmination apparatus may be adipted to suppott the heating panel while
connecting to at least one heating element. |
' The termination formation may be adapted to support the heating panel while
connecting to at least one heating element.
The termination formation may include a bonding face adaptéd and ‘_conﬁg’u.ted for
adherence ot bonding to at least one heating element in an electrically conductive manner.
_Pfefexably, the termination formation provides a path for electrical current
opetationally that provides xdz{tively less electrical tesistance than the heating elements
. In a further aspect the present invention broadly éoﬁsists in a method of
terminating a heating panel, comprising the steps of | -
e scoriﬁg an outer layer of sheet mate.tial at least twice:

®* removing the sheet material from between the two scores;

¢ mechanically ﬁxmg and/or adhering an electnically conductive terminal member to
at connect the terminal membet to at least one ot fnore heating clements disposed
underneath the sheet matenal. | '

Preferably, the sheet material is paper.

AMENDED SHEET
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In a further aspect the present invention broadly consists in a method of
terminating a heating panel, Comptising the steps of '
® providing a heating panel according to the invention;
¢ providing a tetminatibn apparatus according to the invention;
5 ¢ inserting a termination formation into the heating panel to make connection
with at least one heating dcment disposed underneath the sheet material |

In a further aspect the presen}: invention broadly consists in a method of
terminating a heating panel, comprising the steps of
¢ providing a heating panel according to the invention;
10 ¢ providing a termination appatatus according to the invention;

/
®* clamping a termination formation onto the heating panel to thereby connect

the termination formation to at least one hé,ating element.
In a further aspect the present invention broadly consists in a method of
terminating a heating panel, comprising the steps of
15 . ptoviding a heating panel accotding to the invention;
- @ providing a termination apparatus according to the invention;
® secuting the tetmination apparatus to a supporting joist by at least one
secuting formation .
® suppotting a heating panel on the termination apparatus thereby connecting
20 the heating elements to the termination apparatus.
' In another aspect the invention is panel sheet compﬁsing o.r. including
¢ 3 first outer layer;
¢ asecond outer layet spaced from the first outer layer,

® a2 settable matrix interposed and attaching to each of the outer layers; and

25 e g3 heating element introduced between the outer layers or positioned so as to be

between the outer layers; whetein said heating element is one ot mote selected

from:

o . compaosed of a fibre mesh.

o composed at least partially of a loose agglomeration of conductive or semi-

30 conductive fibres arranged in a layer;

© composed of a loose agplometation of conductive or semi-conductive
fibtes integrally formed within the settable mattix;

o0 panted on the first outer layer of sheet matenal; and

AMENDED SHEET
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* atleast partially impregnated into the first outer layet of sheet matetial.;
® and wherein the heating element tnay or may not be coextensive with the panel
but the outer layers ate at least substantié]ly coextensive with the settable
material. |
‘ Preferably, the panel sheet comprises a plurality of heating elements.

Preferably, the panel sheet comprises a pait of electrical conductor members extending
along opposed edges on a majot face of the panel sheet.

Preferably, the electrical conductor memibers have telativclf little electrical resistance
compated to the heating elements. . '

Ptcfembly, the plurality héating elements extend patallel to each other between the
electrical conductor -members. ‘

Pteferably, the heél:i.ng element was introduced with the settable matetial

Prefetably, the outer layers are papet.

Other aspects of the nvention may become apparent from the foﬁowmg description
which is given by way of example only and with tefetence to the accompanying drawings.

As used hetein the term “and/ot” means “and” ot “ot”, ot both.

As used hetein “(s)” following a noun means the plural and/or smg\ﬂm forms of the
noun.

The term “compnising” as used in this speci.ﬁcatioh [and claims] means “cqnsisﬁng at
least in partt of”. When ihterpreting statements in this specification [and claims] which include
that term, the featutes, ptefaced by that tetm in each statcmcnt, all need to be present but other
feattlres can also be present. Related terms such as “compﬁse” and “comprised” are to be
interpreted in the same mannet.

The entite disclosures of all applications, patents and publications, cited above and

below, if any, are heteby incotporated by refetrence.

To those skilled in the art to which the invention relates, many changes in
construction and widel& differing embodiments and applications of the invention will
suggest themselves without departing from the scope of the invention as defined in the

appended claims. The disclosures and the descriptions herein are purely illustrative and are

not intended to be in any sense limiting.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described bjz way of example only and with reference to the

drawings in which:

AMENDED SHEET
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Figure j & shows a schematic view of a method of manufacture of a heating panel

Figure 2: shows an assembly view of a first embodiment of a heating panel;

Figure 3: shows an assembly view of a second embodiment of a heating panel;

Figure d:  shows an assembly view of a thitd embodiment of a heating panel;

- Figure 5: * shows an assembly view of the embodiment of a heating panel shown in
figure 2, having been scored and prepared for termination; \

Figure 6: shows an assembly view of a fourth embodiment of a heating panel;

Figure 7: shows a schematic plan view of a hcatiﬁg element confipured in a -
parallel configuration of heating elements extending between two electrical conductot members
along a continuous open wallboard feed; |

Figure 8: ‘shows a schematic plan view of a heating element configured in a zigzag
c&nﬁgmaﬁon of a single element along a continuous open wallboard feed,;

Figure 9: shows a cutaway view of a transverse conductor member incorponite”d’
into a layer of settable material of 2 heating panel;

| -Figure 10: shows a heating system; and

Flgure 11:  shows an altetnative embodiment of a heating system.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

With reference to the above drawings, in which similas feahxteé are generally indicated
by similar numerals, a heating panel according to a first aspect of the invention is generally
indicated by the numeral 100. ' '

In one embodiment of the invention now described, a heating paﬁe.l 100 is provided.
The heatng panel 100 comprises a wallboard portion 110 including a laje: of settable matesial -
120 having two opposed major faces 130. The wall board poxtion- 110 further includes a first
outer layet 140 of sheet material {(most pre fexably papet) and a second outer layer 160 of sheet
material (most preferably paper) disposed on opposed major faces 130 of the layer of settable
material 120. The heating panel 100 further includes a heating element 150 incorporatcd with
the wallboard pottion 110. In one embodiment (as shown in Figure 7), the heating panel
includes a pair of electrical conductor members 270 atrange in patallel to extend down the sides
of the heating panel 100 to act as busbars (i.e. low resistance terminal points) for the heating
elemeats 150. " o ' |

[t 1s cnvisﬁgcd that in a preferred embodiment, the heating elements 150 and the -
electrical conductor members 270 will be atranged in a single plane to form a heating layer
when incotporated with the wallboard portion 110. Howevet, this need not necessatily be the
case, and it is also envisaged that at least the heating elements 150 (and possibly the electrical

AMENDED SHEET
IPEA/AU




CA 02780098 2012-05-04

- PCT/IB2010/055016
Recerved 15/11/2011

10

15

20

25

30

-12-

conductor members 270 too) could extend in the wallboard portion 110 in " non-planar

‘mannet, ot in three dimensions.

- The use of settable matetial in the settable material layer 120 is envisaged in a new and
inventive confinuous method of manufacture of heating panel as desctibed below. The settable

material layer 120 1s envisaged to be composed of a settable slutry such as gypsum as this has

the required physical ptope'rties,‘bemg:

- good insulative properties, and

_ high thermal deasity. ‘ \

Howevet, In alternative embodiments, this need not necessarily be the case.
Altetnative matetials envisaged could include hc;'at resistant synthetic. tesins, high thetmal
density plasticé, papier-maché, ﬁbfc board type material, or any othet suitably engineeted
material. | .

The use of papet is envisaged for the outer first and second layers of sheét niatetial |

140, 160 as 1t 1s porous and allows excess water 1n settable slurnies hike gypsum to evaporate off.

However, whete the settable material does not require excess water to be evaporated off, then

non-porous material may be used.

In %1 preferted embodiment, the heating elements 150, and preferabiy the heating layer
170 will be prefabticated into a mesh configuration 210 (as shown on Figures 2, 3, and 5).
The mesh configuration will compﬁsc tegulatly spaced parallel sttands of non-conductive
material 230, such as glass fibre, cxtendidg ac:osé the heating layer 170, and regularly spaced
parallel strands of conductive material 220, such as @bon fibte, extending across the heating
layer 170 at nght angles to the glass fibre strands to create a s'quaré or rectanghlar mesh
configuration. The carbon fibre strands of conductive material 220 will prefetably extend
between two electrical conductor members 270, which may also be made of carbon fibtre or any
other suitable engineering tnatetial to provide a relatively high conductivity compated to the
heating elements 150. ‘ |

The use of a ptefabticaté,d mesh configuration fot the heating léyet 170 allows for
benefits in the manufacture of the heating panel 100, will become cleater when the
manufactutring process is explained below. |

| In another embodiment, it is envisaged that the tnesh configuration 210 can be a loose

agglomeration of one ot more of conductive fibres, semi-conductive fibres and non-conductive

fibzes. The mesh configuraton 210 can also extend in 3 dimensions, and can be incorporated

within or integrally formed with the layer of settable matenal 120.
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In a preferred embodiment, the mesh‘conﬁgu.tation'ZIO will extend as a heating layer
170 between the layer of settable matetial 120 and one of the outet layets of sheet material 140,
160, ot both. | | ' '

[n anothet embodiment, at least one or mote of the heating elements 170 may be
configured as a zigzag arrangement 250 as shown in figure 8. It is envisaged that such a zigzag
arrangement would be conducive to the forming an electrical heating circuit operating in series

when the heating pancl has been terminated.

In yet another embodiment shown in figure 3, 4 and 6, the heating elements and/ot

electrical conductor members may be printed onto the one ot both of the first and second outer

layets of sheet material 140, 160. In a preferred embodiment, the heating layet can be ptinted
to the inside face of one or both of the first and second outer layers of sheet material 140, 160.
| [t i1s envisaged that where the layer of settable matenal 120 1s composed of a slurry

requiring excess liquid (not shown) to be removed, then the heating layer 170 should preferably

be porous to water vapour and/or the liquid to allow the water vapour and/or liqud to move-'

to, and through one of both of the outer laye.r of sheet matenal 140 160 (whach will preferably
be potous as well). '

In yet another embaodiment, it 13 envisaged that the electrical conductor member 270

may be impregnated into one ot both of the first and second outer layets of sheet matenal 140,

160, ihercby to make contact with the heating elements 150 underneath one or both of the first
and _sccond outer layers of sheef material 140, 160 and to provide a tcttﬁination sutface 272
outside one ot both of the outer layets of sheet material. This 1s advan'tageous in that the
termination of the heated panel 100 can be easily achie’eed by mechanically fixing and/or
adhering electrical conductor.s' from a power sﬁpply to the termination surface 272 of the
impregnated electnical conductor members 270.

Whete such elcctnca.l conductor membets 270 ate umpregnated at tegu.lax intervals
along the length of the heater panel 100, these electrical conductor members 270 act as
“busbats™ to facilitate the flow of similar charges through the heating elements 150, theteby
allowing for relatively even heating around the heating layer 170. Any unused termination
surfaces 272 can be coﬁverﬁendy taped over with an insulative adhesive tape to prevent short-
circuiting of the heating panel 100 or other safety hazards. ‘ _

Whete a heating panel 100 is installed, it is desirable for the heating elements 150 to be

located at ot towards the side of the layer of settable material 120 that it is intended to heat. |

For this reason, 1n one embodiment the heating layer can be embedded in the layer of secrtable
taterial 120, ot be on the lower side (when installed) of the layer of settable material 120. This
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_ptevents the entire layer of settable matertal 120 having to be heated up befote it able to have a

radiant heating effect.

However, where the heating layer 170 is embedded in the layer of settable material,

and the layer of settable material 120 is composed of a slurry that requires excess water to be
evaporated, then it would be desitable for the heating layer to be at least partially porous to
watesr vapour or other liqud so that the heating layer does not seal liquid or water vapour into
the layer of settable matetial 120 (as this may cause the ’ formation of bubbles or other
aesthetically undesirable formations). | .

[t 1s envisaged that the heating elements 150 and/or electrical conductor members 270
could be composed of any conductive ot semi-conductive material, such as one or mote
selected from a metal or metallic alldy, a semi-conductot matetial, catbon fibte; and any other
conductive or semi-conductive material.

It will be appteciated that where the heating elements and/ot electrical conductor

members 270 are pﬁhwd onto (or impregnated with) the first or second outer layer of sheet

_material 140, 160 then the material will be required to have suitable properties for use in a

ptinting process, as well the required electrical conductivity properties. In one prefetred
embodiment, .it 1s envisagg:d that doped semi-conductot material may be used, hav'ing similar
ptopetties to printed semi-conductots used in the ptinting of citcuitry on silicon chips.

In some embodiments, where the heating elements 150 are located towatds the side to
be heated, for example on the lower side of a ceiling or towatds the inside of a house, then it

would be aesthetically desirable to have the termination of the heating elements 150 hidden

from view.

This can be aécomphshcd by the use of transverse conductor members 260 shown i in
Figure 9, which conduct clectricity to and from the heating elements from the opposed major
face of the layer of settable matenal. Such ttansverse conductor members 260 can be integrally
formed of set into the layer of settable material 120 as shown in figure 9.

Altetnately, the transvetse conductor membet(s) 260 can extend atound one of the
four minor faces 135 of the heating panel to make contact with 2 heating element 150 1n an
aesthetically picasing way. The transverse conductdr members 260 could clamp onto an edge
of the heating panel 100. Altemately, the transverse .conductot members 260 could be
configured and dimensioned for bcmg inserted form a minor face at least partm.lly into the laye.r
of settable matenal 120, or under a layer of sheet matérial 140, 160, to make contact with one or
more heating elements 150 as shown in figure 9.

In yet another embodiment, it 1s envisaged that the transvétsc conductor membets 260

could act to support the heating panel 100 in 2 cetling ot along a wall in an aesthetically pleasing
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way. This Qould be possiblé for example' as shown in a ceiling in Figure 10 where a
termination surface 272 faces downwardly and is suppotted by a transvetse conductot member
260 in the form of a temxinaﬁon formation 710. The termination sutface 272 is irnptegnatcd in
one of the layers of sheet matetu.l 140, 160 (facing downwardly) and makes contact with the
heating elements 150 located on the lower side of the layer of settable mate.tm.l 120. |
According to another aspect of the invention- (and as shown in figure 1) there is
ptovided a method of manufacture of a heating panel comprising several steps (which may not
necessarily be in the same chtonological ordet). The method of manufacture of a heating panel
cor.nptises the step of providing a continuous feed of a fitst outer layer of sheet matetial 140 as
described above (pteferably from a roll 142, which may be spliced together with other rolls
142). A layer of settable material 120 (such as gypsum slutty ot the like described above) is
deposited onto the first sheet of matenal in a continuous process to form a continuous open

wallboard feed 500.
The method of manufacture further includcs one or more of the steps selected from
¢ mntiﬁuously depositing at least one heating element 150 substantially along the
length of the continuous open waﬂboafd feed 500; and |
® repularly depositing att least one heating element substanﬁaﬂjr along the length =
of the continuous open wallboard fcéd,SOO.
Tlﬁs deposition of the heating element(s) 150 will fotm a pattially formed heating
panel 510. In the fust of these steps depositing the heating elemcnt(s) 150, 1t 1s envisaged that
one or mote heating elements 150 could be deposited continuously along the length of the

~ continuous open wallboard feed 500 in a zigzag type formation as shown in figure 8.

In the second of these steps it is envisaged that one or more heating elements could be

~deposited at regulat intervals along the continuous open wallboatrd feed 500. An example of
this would be the regular deposition of sttands of catbon fibre heating elements 150 extending

ttansvet5ely ot partially transvetsely to the direction of movement of the continuous open
wallboard teed 500.

[t 1s envisaged that such a tcgular deposition of the heating elements 150 may be
deposited as part of the deposition of a heating layer composed of heating elements 150 and

other fibres such as glass fibres. One example of this is the deposition of a mesh 210 (as

~ shown in figures 2, 3, and 5) as a heating layer 170, the mesh 210 comptising strands of

conductive material 220 like catbon fibre extending transversely along the continuous open -
wallboatd feed 500, and strands of non-conductive material 230, such as glass fibre, extend.tng
longltudmally along the continuous open wallboard feed 500, o uice versa.
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In yet anothet embodiment, the heéi:ing elements can be deposited as an irregular
arrangement of electrically conductive fibres (not shown). - This regular arrangement of
electrically conductive fibtes could be deposited as a heating layer 170 between the layer of
settable material 120 and one of mote of the outer layer‘of sheet material 140, 160, or they
could be incorporated within the layer of settable matetial as shown in figure 6.

The method of manufacture further could comprises one or both of the steps selected
from: | |
¢ continuously depositing at least one electrical conductor member 270
substantially along the length of the continuous open wallboard feed 500, said
electrical conductor member 270 being relatively more conductive than the
heating element 150; and
* regularly depositing art least one electtical conductot tﬁcmbe.t.?.?O substantially '
along the length of the continuous open wallboard feed 500, said electrical
conductor member 270 being relatively mote conductive than the heating
elemeant 150. ' IR
It is envisaged that the electrical conductor member 270 may be deposited together
with the heating elements in a heating layer 170. The electrical conductor member 270 can be
prefabticated as a mesh 210 in a heating layer 170 togethet with the heating elements 150, or it
can be deposited in a heating layer 170 apart from the heating elements 150.

The method of manufactute of a heating panel can further comptise the step of

providing a continuous feed of a second outer layer of sheet material 160 (preferably from a roll

162, which may be spliced together with other rolls 162) at an opposed side of the layer of

- settable material 120 to the first outer layer of sheet material 140 to form a closed wallboard

feed.
Again 1t 18 emphasised that the steps as described are not necessatily in chxonological

ordet. As an example, the heating elements 150 and/or the electrical conductor member 270
can be pﬂntcd onto the first or second laye.t' of sheet material 140, 160 as a heating layer 170.
In such a case it is envisaged that the step of printing will have been cartied out in a prior
process to allow for the drying of the ptinted layer. However, this need not necessatily be the
case, and the ptinting may be carried out at the time of the deposition of the layer of settable
material 120. |

In an altemate embodiment, the step of prnting can have been cartied out with the

ptinting of the electrical conductor member 270 being pte-printed onto one of the first ot
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second layer of sheet material 140, 160, and the heating elements being printed onto the other
of the first or second layer of sheet matenal 140, 160.

The method of manufactute of a heating panel 100 can comptises a further step of
depositing at least oﬁe transvetse conductor membet 260 fotr allowing teftnination of the
heating panel 100 at an opposed side of the heating panel from the heating element(s) along the
length of the continuous wallboard feed. The transverse conductor member 260 can be
depostted as a continuous configuration, ot as regulat depoéité of single transvetse conductor
members 260. In one preferred embodiment the ttansverse conductor members 260 can be 2
series of electrically co nductive transvetse conductor metnbets 260 piaéed at regulax locatons
along the length of the continuous open wallboatd feed 500 and at least partially incorporated
into ot integrally formed with the ]ay& of settable materal 120.

In another embodiment, the transverse conductor member 260 can be a continuous

length of cl'cctrica.lly conductive mesh 261 (not shown) deposited to fit atound the edges of the

layer of settable matenal 120 and to sit between the lay;a of settable matenal 120 and the first

and second outer layets of sheet matenial 140, 160.

* Prefetably, the method of manufactute of a heating panel 100 includes the step of
sizing the thickness and/ot width of the combined layer of settable material, and one ot both of

the first outer layer of sheet material 140 and the second outet layer of sheet matetial 160 to

fotm a pre-set cogltinuously feeding heating panel 520 of a consistent thickness.

A preferred method of manufacture of a heating panel includes the steps of allowing
the layer of settable material 111 the pre-set continuously feeding heating panel 520 to at least
partially set ( to enable handling and finishing of the partially set hcating panels); and cutting the
continuously feeding. heating panel to a tequired size for sh.i? ment by' means of a cuttung
mechanism 522. | ' ' |

- The pteferred method of manufactute of a heating panel 100 further includes the step,
where gypsum or a water based settable slurty is used, of stacking several similar cut heating
panels and subjecting them to a heating effect (shown as arrows A in figure 1), preferably in a
heating chamber, to allow excess water to evaporate from the slutry and to move Fhrough the
porous paper in the first and second outer lajrets of sheet material 140, 160.

Lastly the method of manufacture can include the step of finishing the édges of the set
heating panels 100. '

| It 15 envisaged "that a heating panel 100 according to the invention will be conveniently
installable. 'This may be accomplished by first providing a heating panel 100 according to the
Invention; cutting the heating panel 100 to size to fit onto the wall and /ot ceiling as required,
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terminating the heating panel, and secuting the heating panel 100 to a structutal frame (not
shown) such as a ceiling joists and/or wall studs of a house ot other construction (not shown).

It should be noted that in pteferted embodiments of the heating panel, the heating

panel can be cut to any desited length without affecting the heating properties of the heating

panel. Where various othet configurations of meshes of heating elements 150 and/or electrical
conductor members 270 are used(such as 2 mesh of both longitudinal and transverse strands of
conductive material 230, it is envisaged that the heating panels could be cut to a desired w1dth
and length without bzeakmg the electrical heating circuit through the heating panel.

In a further aspect of the invention, a2 heating panel tetmination apparatus 700 is
ptovided. The termination apparatus 700 comprises a termination formation 710 adapted to
connect with at least one hcaung element in a heatlng panel; and 2 conncctmg formation 730
adapted to connect with an electrical cable 600.

It is envisaged that the termination formation 700 can be adapted to clamp onto a
heating panel 100, theteby connecting to at least one heating element 150, or may be adapted
(by for example having a sharpened pbfnt) to be 1nserted into the layer of settable matenal 120
of the heating panel 100 (as shown in figure 11), the.reby conncctmg to at least one heating
element 150.

Additionally, the termination apparatus 700 can include securing fbrmations 720 for

securing the termination appatatus 700 to at least one suppott joist (not shown), for example in

the form of one ot mote of

® a nut and bolt formation (not shown) or

® 2 hole (not shown) for recetving a nail of staple; or

¢ a hook formation for hooking over a éuppott joist; or

*¢ 2 wedging formation for wedging agaixist a complementaty support fotmation.
In one preferred embodiment as shown in figure 10, the termination apparatus 700 is -

be adapted to suppott the heating panel 100 while malking an clectrica.l connection with at least

- one heating element 150.

The termination formation 710 can in anothet embodiment include a bonding face
(not shown) adapted for being bonded or adhered to a heating element 150.

In a preferred embodiment, the termination formation 710 of the termination
apparatus 700 provides a path for electrical cuttent opetationally that is provides relatively less
clectrical resistance than the heating elements, so that the termination formation acts a as
busbat. In this way, the requirement for an electrical conductar member 270 as part of the

heating panel 100 is negated ot at least partially reduced.
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[t will be appreciated that the combination of the heating panel 100 and the
termination appatratus ._ 700 togethet form a heating system 1000 that may be conveniently
installed, terminated and/ot supported. . . |

| It is envisaged that this heating system 1000 could be sold as separate pleces in a kit

_(ndt shown) for installing heating system 1000. Such a kit would include a heating panel 100

according to the invention; and a heating panel termination apparatus 700 according to the
ivention. The kit may also include fasteners (not shown) fot fastening one ot both of the
heating panel 100 and the termination appatatus 700 to a supporting ceiling joist{not shown) or

wall stud (not shown), and electrical connectotr members (not shown) such as cabling). Futther,

the kit could include a scﬁoting tool (not shown), such as a knife, for scoring of one or mote of

the outer layers of sheet matetial 140, 160 in preparation for tetmination of the heating panel
100. o | o

The termination of the heating panel 100 can be accomplished by diffeting methods
depending on the cmbodiment of the irlvchtion being terminated. - '

As an example, where the embodiment comprises a heating layer of heating elements
located between the layer of settable matenal 120 and an outet layet of sheet material such as
papet, then the method of terminating the heating panel will include the steps of écori:ng an

outer layet of sheet material in two parallel lines across the length or bteadth of the heating

panel; removing the sheet material from between the two scotes to expose the heating elements
- underneath; and mechanically fixing and/ot adheting an electrically conductive terminal

- member to at least one of exposed heating elements 150.

For the same embodiment of a heatng panel, the method bf terminating a heating
panel can comprise the steps of Providing a heating panel according to the .invention, providing
a termination apparatus 700 as described above accordmg to the invention; and mscmﬂg a
termination formation 710 into the heating panel 100 to make connection with at least one
hcatmg element disposed underneath the first of second layer of sheet material 140, 160.

For the same embodiment of the hcatmg panel 100, anothet method of termination of

the hcatlng panel 100 can comptise the steps of providing a heating panel 100 according to the

- iInventon; ptowdmg a termination apparatus 700 according to the invention as described above

which clamps atound the edges and at least one minor face 135 of the layer of settable material
120; and dampmg the termination formation 710 onto the heating panel 100 to thereby

connect the termination formation 710 to at least one heating  element 150.
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. Whete, for instance, the electrical conductor member 270 is imptegnated into one of
the outer layets of sheet material 140, 160, then the heating panel can be supported on a
supporting tetmuination apparatus 700 so that the termination surface 272 of the electrical
conductor member 270 ‘is touching the termination appatatus 700 so that an electrical
connection 1s established in 6peration between the heating panel 100 and the supporting
termination appatatus 700. |
‘ [n this etﬁbodime.nt- the method of termination of the heating panel 100 compmises the
steps of providing a heating panel 100 accotding to the itlventjon as described above; providing
a termination apparatus 700 accotding to the invention as desctibed above; secuting the -
termination apparatus 700 to a suppottiné joist (not shown) by at least one secuting formation
720; and supporting a heating pane.i 100 on the termination appatatus 700 thereby connecting
the heating elements 150 to the tettnination appatatus 700. |
'~ Whete in the foregoing description reference has been made to elements or integers
having known equivalents, then such equivalents are included as if they were individually set
forth. ' |
Although the invention has been described by way of example and with refetence to
patticular embodiments, it is to be understood that modifications and /ot improvements may be
made without depatting from the s‘copé ot spirit of the invention. '

[n addition, where features ot aspects of the invention are described in terms of

‘Markush gtoups, those skilled in the art will recognise that the invention is also theteby

descuibed 1n tesms of any individual member or subgroup of members of the Markush group.
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1. A method of manufacture of a heating panel cbmpxising the steps of
* providing a continuous feed of a first sheet of material;

* continuously depositing a layer of settable material onto the first sheet of material

in 2 continuous process to form a continuous open wallboard feed; and |

¢ wherein the method further includes one or mote of the steps selected from
O continud usly depositing at least one heating element substantially along the
~ length of the continuous open wallboatd feed; and |
| .o regulatly depositing at least one heating element substantially along the
length of the coﬁdnuous open wallboard feed. |
2. A method as claimed in claim 1 wherein the method includes one or mote of the steps
selected from | |

o continuously depositing at least one electrical conductor member
substant.ia.lly‘ along the length‘of the continuous open wallboard feed, said
electrical conductor member being relatively more conductive than the
heating element; and .

O regularly depositing at least one electrical conductor member substantally
along the length of the continuous open wallboard feed, said electrical
conductor member being relatively more conductive than the hcatihg
clement. | l '

3. A method as claimed in claim 1 or 2, wherein a plurality of heating elements are
deposited. _
4. A method as Med 10 clmm 2 or 3, wherein 2 plurality of electrical conductor
members are deposited. .
5. A method as claimed in any of claims 2-4, wherein the electrical oo.nd.uc':tor member 18
‘adapted to opetate as a busbar at terminal points of the ‘heating elements, and havi;lg a
low resistance to flow of cutrent relative to the heating element(s). |
6. A method as claimed in any of claims 2-5, whetein the electrical conductor member 1s )
deposited continuously. along the sides of the length of the continuous open wallboard
feed. |
7. A method as claimed in any of claims 1-6, wherein the layer of settable material is
settable slurry.
8. A method as claimed in any of claims 1-7, wherein the method includes the step of

depositing at least one transverse conductor member, suitable for allowing termination
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of the heating panel at an opposed side of the heating panel from the heating
element(s), along the length of the continuous wallboatd feed.

A method as claimed in any of claims 1-8, wherein the method includes the step of
providing a continuous feed of a second sheet of material at an opposed side of the.
settable material layer to the fitst sheet of material to form a closed &a.llboa-rd feed. .

A method as claimed in claim 8 or 9, wherein the transverse conductor member is at
least partially incorpotated in the settable material layer

A method as claimed in any of clams 8-10, wherein the transvetse conductor member
is integrally formed with the settable material layer '

A method as claimed in any of claims 6-9, wherein the method includes the .step of
sizixlg the closed wallboard feéd by forcing 1t through a forming plate section of a
predetermined size to form a pre-set continuously feeding heating panel of a consistent

thickness.

A method as claimed in any of claims 2-12, wherein the electrical conductor member

. 1s prefabricated as a continuous sheet of at least partially conductive materal.

A method as claimed in any of claims 9-13 whetein the electrical conductot membet is
at least partially prefabricated together with at léast one selected from
the first sheet of matenial and |
the second sheet of matetial.
A method as claimed in any of claims 9-14, whetein the elécttical conductor rﬁembet
is at least pamally prihtcd on at least one selected from o
the first sheet of matenal and
the second sheet of matenal.
A method as claimed in any of claims 7-15, wherein the slurry layer is a gypsum slurry
layer. - |
A method as claimed in any of claims 2-16, wherein the electtical conductor member
1s arranged in a te.gu.lﬁ formation.
A method as claimed in any of claims 2-1 6, wherein the electtical conductor comptises
an irregnlar atfangcment of electncally conductive fibres.
A method as claimed in any of claims 9-18, wherein at least one selected from the first
sheet of matenal and second sheet of matenial are composed of material that is at least
pattially porous to one or mote selected from water vapour and hqud. '

A method as claimed in any of claims 9-19, wherein at least one or mote selected from

~ the fitst sheet of material and second sheet of matetial are composed of papet.
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A method as claimed in any of claims 2-20, wherein the electtical conductot membet
is composed of one ot more selected from

a metal or metallic alloy;

a semi-conductor material; and

carbon fibre.

A method as claimed in claim 21 the semi conductor matenal is doped.

A method as claimed in any of claims 2-22, whetemn the electtical conductor is
prefabricated 1n a tegulat formation. .

A method as claimed in claim 23 wherein the regular formation of the electtical
conductot 1s porous to oné or mote selected from water vapour and liquid.

A method as dﬂ@ed in any of clatms 23 or 24, wherein the regular formation of the
electrical conductot is a mesﬁ‘.

A tﬁethod as claimed in any of claims 2-25, whetein the electrical conductor member
is prefabricated in a regular formation together with a non-conductive matenal.

A method as claimed 1n any of claims 2-26, whetein the electrical conductor member
is prefabricated in a regular formation together with a flexible elongate matenal.

A method as claimed in claim 27, whetein the flexible elongate matetial is one ot mote
selected from glass fibre and plastic.

A method as claimed in any of claims 9-28, wherein one ot mote selected from the
first sheet of material and the second sheet of matenal is fed from a roll.

A rncthod as claimed in any of claims 12-29, wherein the method includes the steps of

° allowmg the settable matcnal in the pre-set continuously feeding heating panel
to at least partially set; and
® cutting the partially set continuously feeding heating panel to size.
A method as claimed in clim 30 whetein the method further includes the steps of
stacking several similat cut heating panels in a heated envitonment to allow excess water

to evaporate from the slutry and to allow the settable material layer to cure to form

cuted heating panels.
A method as claimed in claim 31 wherein the method further includes the step of
fintshing at least one edge of the cured heating panels.

A heating panel made by the method of manufacture of a heating panel as claimed in
claimns 1-32.

34. A heating panel cdmptising

® a3 wallboard pdxdon includj.hg

-
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- 35.
36.

37.

3.

o alayer of settable matetial havmg two opposed major faces, and
o at least a first outer layer of sheet material disposed on a major face of the
layer of settable matenal; and |
* at least one heating element incorporated with the &allbbard portion, wherein said.
 heating element is one o; mote selected from: .
o composed of a fibre mesh.
O corhpbscd at least partially of 2 loose agglomeration of conductive or semi-

conductive fibres arranged in a layer;

O composed of a loose agglomeration of conductive or semiconductive.

fibres integrally formed within the layer of settable material;
o prnted on the first outer layer of sheet material; and
O at least pattially impregnated into the first outer layer of sheet material.
A heating panel as dalmed in claim 34 wherein the hcatmg panel includes a plurall.ty of
heating elements.
A heating panel as claimed in claim 34 wherein the heating panel further comptises an

electrical conductor member.

- A heating panel as claimed in claim 36, whercm the heatmg panel includes a plurality

" of electrical conductor members.

38.

39.

A heating panel as claimed in claim 36 or 37, wherein the electrical conductor
membet(s) are adapted to operate as a busbar at terminal points of the heating elements.

A heating panel as claimed in any of claims 34-38, wherein the heating panel further

' comptises a second outer layer of sheet matetial disposed on a major face of the settable

41.
42.

43,

layer opposed to the first 'la'ycr of sheet material.
A heatng panel as claimed in claim 39 whertein the sheet material of one or more of

the first outer layer of sheet material and second outer layer of sheet material are

POILOousS.

A heating panel as claimed in any of claims 39 - 40, wherein one ot mote of the first
outer layer of sheet material and second outer layer of sheet matetial are fibtous.

A heating panel as claimed in claim 34 wherein one or mote of the first outer layer of

'sheet matenial and second outer layer of sheet material is papet.

A heating panel as claimed in any of claims 34-42, wherein the heating element is
configured in a heating hyex. |

‘A heating panel as claimed in any of claims 43-43, whetein the heating element is
disposed 1n a heau'hg layer in or between

one or mote selected from
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the first outer layer of sheet matetial and
the second outer layet of sheet material; and
the layer of settable matenal.

A heating panel as claimed in any of claims 34-44, whetein the heati.hg element is
disposed in a prefabricated layer. . |

A heating panel as claimed 1n claim 45, wherein the prefabricated layer is of a mesh
configuration. | | |

A headng panel as claimed in any of claims 43-48, wherein the heatng layer compnises
a mesh of strands of conductive and non-conductive matetial. | -

A heating panél as claimed in any of claims 4347, whetein the heating layer is
disposed as a tegular :u:tangemeﬁt of para.llel sttands of conductive matenal extending
across the width of the heating panel.

A heating panel as claimed in any of claims 43-48, whetein the heating layer is
disposed as a zigzag a.trangemcnt of one or more strands of conductive matenal
extendmg from side to side along the length of the heating panel .

A heating panel as claimed in any of claims 43-49, whetein the heating layer is at least
paxnally potous to watet vapout and/ot hquid.

A heating panel -as claimed in any of cLums 34-—50 whete.tn the hcatl.ng element is
composed of one or more selected from

a metal ot metallic alloy

a semi-conductot matesrial

carbon fibre; and

any other conductivc or semi-conductive matenal. |

A heating panel as claimed in claim 51, wherein the semt conductor matenial 1s doped; .

A heating panel as claimed in any of claims 34-52, whetein the heating panel includes a
transverse conductor member for allowing termination of the heating panel at an
opposed side of the heating panel from the heating element(s).

A heating panel as claimed in claim 53, whetein the transverse conductot membet is at
least partially incorporated in the settable material layer. o

A heating panel as claimed in any of claims 53 or 54, wherein the transverse conductor

- member 1s mtegtally formed with the settable matenal layer.

56.

A method of installing a heating panel, comprising the steps of
. provxdmg a heating panel;

® . cutting the heating panel to size,
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*® terminating the heating panel; and

®* securing the heating panel to a sttuctural frame.

A method as claimed in claim 56, wherein the structural frame is one or mote selected

from | |
' a. ceiling ioists; and
b. wall studs.

A method as claimed in any of claims 56-57, wherein the method of installing 2
heating panel includes a method of termination of the heating panel as claimed in any of
claims 33-55. '

A construction including an installed heating panel as clhaimed 1n any of clattns 33-55.

A heating panel termination apparatus comprising

a termination formation adapted to connect wif.h at lgast one heating element 1 a

heating panel; as claimed in any of claims 33-55; and

a connecting formation adapted to connect with an electrical cable.

A heating panel termination appatatus as claimed in claim 60 whetein the tesmination

formation is adapted to clamp onto a heating panel a claimed in any of claims 33-55,

~ theteby connecting to at least one heating element.

- 62.

. 63.

65.

66.

A heating panel termination appmtus as claimed in any of claims 60-61, whetein the
termination formation is adapted to be inserted into the layer of settable slurty of the
heating panel, theteby connecting to at least one heating element. |

A heating panel tetmination appatatus as claimed in any of claims 60-62, whertein the
heating panel termination apparatus includes a secuting formation for securing the
heating panel termination apparatus to at least one suppott joist.

A heating panel tetmination appatatus as claimed in any of claims 60-63, whetein the
heating panel termination apparatus 1s configured and adapted to support the heating
panel while connecting to at least one heating elemeént. |

A heating panel tetmination appatams as claimed in any of claims 60-64, whetein the
termination formation is aciapted to support the heating paﬁd while connecting to at
least one heating element. .

A hcatmg panel termination apparatus as claimed in aqy of claims 60-65, wherein the
tetmination formation includes 2 bonding face : adapted and configured for adhe.rcncc ot

bonding to at least one heating element in an electrically conductive manner.

' AMENDED SHEET
[PEA/AU




- 10

15

20

- 25

30

_CA 02780098 2012-05-04

- PCT/IB2010/055016
Received 15/11/2011

26-

. 67. A heating panel tetmination appatatus as claimed in any of claims 60-66, whetein the

termination formation provides a path for electrical cutrent opetationally that provides
relatively less electrical resistance than the heating elements. |
68. A heating panel termination kit comptising |
a heating panel as claimed in any of claims 33-55; and
a heatirig panel termnation apparatus éctording to any of claims 60-67.
69. A kit as claimed in claim 68 whetein the heating panel termination kit further includes

a scoring tool for scoring of one or mote of the outer layers of sheet matetial.

70. A kit as claimed in any of claims 68-69, whetein the heating panel termination kit

further includes fasteners fot fastening the heating panel to a suppott joist.
71. A method of terminating a heating panel, comprising the steps of
0‘ scoring an outer layer of shce:t material at least twice?
° temoving the sheet matenial from between the two scotres;
¢ mechanically fixing and/or adhering an electdcé]ly conductive terminal
member to connect the terminal member to at least one or more heating
elements djsposcd underneath the sheet_ material.
72. A method as claimed in claim 71 wherein the sheet material is papet.
73. A method of terminating a heating panel, compmsing the steps of:
. ptovidihg a heating panel as claimed in any of claims 33-55;
® providing a termination appatatué as claimed in any of claims ‘60-67;
® inserting a termination formation into the heating panel to make connection
~ with at least one heating element disposed undetneath the sheet material
74. A method of terminating a heating panel, comprising the steps of:
* providing a heating panel as claimed in any of claims 33-55; .
° ‘pmviding a termination apparatus as claimed in any of claims 60-67;
¢ clamping a termination fotmation‘ onfo the heating panel to thereby connect

the termination formation to at least one heating element.
75. A metlmd of; terminating a heating panel, comptising the steps of .
® ptéviding a heating panel as clamed (n any of clasms 33-55;
* providing a termination apparatus as claimed in any of claims 60—67;
® secunng the termunation apparatus to 2 supporting joist by at least one

securing formation;

¢ supporting a heating panel on the tenhination apparatus theteby connecung

the heating elements to the termination apparatus.
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76. A panel sheet comprising or inéluding
e a first outer layer;
® asecond outet layet spaced from the first outet layer,
'@ asettable matrix interposed and attaching to each of the outer layers; and -

- ® a heating element introduced between the outer layers ot posttioned so as to bé
between the outer layets, wherein said heating element is one ot mote selected
from: .
o composed of a fibre mesh.

O composed at least partially of a loose agglomeration of conductive ot semi-

conductive fibtes arranged in a layer;

© composed of a loose a&lometation of conductive or semi-conductive
fibres integrally formed within the settable matrx;

© ptinted on the first outer layer of sheet maternal; and

O at least partially impregnated into the first outer layer of sheet material ;

¢ and wherein the heating element may or may not be coextensive with the panel

but the outes layets ate at least substantially coextensive with the settable

77. A panel sheet as claimed in claim 76 whetein the panel sheet comptises a plurality of
heating elements.

78. A panel sheet as claimed in any of claims 76-77, wherein the panel sheet comptises a

pair of electrical conductor members extending along opposed edges on a major face of

the panel sheet. |

~79. A panel sheet as claimed in claim 78, wherein the electrical conductor members have

relatively hitde electrical resistance compared to the heating elements.

80. A panel sheet as claimed in any of claims 77-79,whetein the plurality of heating
.clements extend patallel to each other between the electrical conductor members.

81. A panel sheet as claimed in any of claims 76-80, wherein the heéting element 1s
introduced with the settable matetial. | | |

82. A panel sheet as claimed in any of claims 76-81, whetein at least one selected from

first outer layer and the second outer layer are composed of paper.
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