"1 RADI ANT ELECTRI C HEATER This invention relates to a radiant electrig
heater such as of the type in which one or nore radi anft\“60 éfeet ri'c™’
heating elenents is or are supported relative to (that is, on or adjacent
to) a base of thernmal and/or el ectrical i nsul ati on and/ ori P¢ef

| ective material. 10 The invention 1is particularly, but not exclusively,
applicable to such heaters for use in cooking appliancesr such as
grills or ovens, including nicrowave overs. It is, however, also

applicable to such heaters for gepgpaANPPRIEEHBiicOBRATERCh as space 15
heating and industrial thermal processing. It is well known, particularly

I n cooking appliances, to provide radiant heaters in which one or nore
heating el ments, such as of wire form or ribbon form or lanp 20 form is
or are supported grisr pajyaceidnt redahase taf angudimnan epdctiyiad RBgdEéer
reflective material, which may be provided in a housing, such as a support
di sh, such as of wmmthl.as|tod stbarttyps adhy weidh keoen end mecheantadéeans to
use, as a base, conpacted microporous 25 thermal and electrical insulation
material . For &af elgsdirdst hseddisr ploPenkei d6 or 3uenhsHBREEted| reilative
required that manual contact, wth energi sed heatin

T {that is, on or "adjacent to? a base of thermal

and/or electrical insulation and/or  reflective

material.

10 The inVan.tiun is particularly, but not euxclusively,
applicable to such heaters for wuse in cooking
éppliances, such as grills or ovens, Jincluding
microwave c¢vansg, It is, however, also applicable to
such bheaters for genera) applications, such as space

15 necating and jndustrial thermal processing.

It is well known, particularly in cooking appliances,
to provide radlant heaters in which one or more heating
ékements; such as of wire form, or ribbon form, or lamp
20 foxm, is or are supported on or adjacent to a base of
insulation mMmaterial and/or reflective material, which
nay be provided in a heusing, such as & support dish,
such as of metal. It is particularly well known and
advantageous to use, as a base, compacted microporous

25 thermal and electric¢al insulation material.

For safz and satisfactory operation of such heaters it

manual contact with energised heating




~ 2 eFements therein should be prevented. Furt hernore, partlculates such as
of food materials should be prevented fromcontacti ShértHisBedniRaglaced ement s
and any insulating and/or reflecting materials provi heater
Such particulates, and also liquids, may be splatter heat er
during cooki ng operations and vapours may al so be emtted towards the
heater. A further problem particularly encountered with 10 heaters for
use in ovens and grills, is that par®iculate naterials in the heater,
such as particles,_ of |qul Y, Toly" =X |sI st be
prevented from f 8tFPRGF nttgs?%e”gs%ﬁ&%?égrhlga p{;r%ﬁ con[?am nat | ng%&w'bei ng
processed ther e| ll?c;m r8Lor elfeRt i ahedfPr gBb@MSwhe¥ LI B4 hegﬂcglltaeerb ol ved
by operating t he"R |nd a sheet of glass-ceramic material. Suc
gl ass-ceranic ”Bﬁﬂ&béhtea EXpenTovieaahing! e reshickrsy tdlertdmmaing any
performance of the heater. 20 It is therefore an object of the present
i nvention to proYndalatiadi aml/erecrtilechbmy anavrichl ol pidviakeds ior e east
anel i orates the above problens w thout the use of a sheet of glass-ceranmc
mat eri al . & heater. Such particulates, and also liguids, may ke

splattered tawards the heater during cooklnq operations

and vapours may also be emitted towavds the heater.

A further problem, particularly encountered with

10 heaters fox use in ovens and drille, is that
particulaﬁe materiala in the heater, such as particles
of insulation materizl, may bhecome dislodged and must
ke preventzd from falling into the oven or grill and
centaminating food being processed therein,

15
he aforementioned problems have hithaerto been solved
by operating the heater behind a sheet of glass-ceramic
rnecarial, Such glass-~ceramic material is expensive and
also reduces the thermal performance of the heater.

20 '
it s therafore an object of the present invention to
provide & radiant electyic heater which eliminates or
at least ameliorates the above problems without the use
of a sheaet of glass~ceramic material.

25
According to the prasent invention there is provided a
radiant alectyie heater including a heating element,

vherain at least one covering sheet is spaced from the
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‘25 According to the present invention there is provided-a—+adi-ant_electric
heater including a base | ayer and a peripheral wall of_thermal insulation
material. t 3 |l east one heating el enent supported Ghjs Sheet Hag plagedy t he
base | ayer; and at |east one covering sheet supported biu {1 al

wal | and separated fromthe heating elenment by an air s ' east
one 5 covering sheet being in the formof a fabric conprising glass
filaments, ceramc filanments or netal filapgnts. The netal filanents may be
of woven formin the fabric. 10 The nmetal filaments may conprise a high
t enper ature w t hshaading alfpognSuchhgsatt Iesptesanegt@RYErifte dieads bering
ceramc filanments may be of woven, knittﬁd or matt formin the fabric. 15

The ceramic fil anktit $ifayfeBhpalse? afahFhe- Somprifdnda@@es Hilanents,

al um no-boro-silicate material or_ zirconi.a. s filaments may
conpri se gl ass fiB?EEméglg%#%ﬁeaéﬁ éfﬁvﬁﬁﬁ Equwgbg?‘ C glass, R glass,
S glass and nodifications thereof. The wei ght per unit area of the fabric
may be generally

§ 7The metal filamants may be of woven form in the fabrioc.

The wmetal filaments may ocomprise a high temperature

wirhstanding.alloy such as stainless steel.

10 'The glast or ceramic filaments may be of woven, knitted

or wat ferm In the fabric.:

The ceramic fillaments wmay comprise alumino-silicate

waverial or alumino-boro-gilicate material or zirconia,

The glass filaments may comprise glass fibres selected
frém E g¢lass; C glazsg, R 9glass, S5 glass and

modifications thereof.

20 The weight per unit area of the fabric way be generally
not grester than 1 kg/m2 and may preferably be in the

range from 50 to 300 g/m?,

The heating element may be supported on ar adjacent to
25 a bkese of insulation material, such as of mloroporous
tharmal insylation wmaterial. The insulation material

may be provided in a dish-like support, such. as of

meral.




‘not ‘greater than 1 kg/nferr] and may preferably be in the 25 range from
50 to 300 g/nferr]. The thermal insulation material may_be m croporous
thermal insulation nmaterial. The thermal insulation 4 material may be
provided in a dish-l1ike support, such as of netal. TheTkis SHe@&iadBeo eplaced
covering sheet of the fabric may be 5 arranged to ovgf | JNUE
surface of the peripheral wall. The heater nmay include 3 El’wamwatl ng
el enents of wire, ribbon or lanp form 10 An apertured ne

provided in contact with, or adjacent to, the at |east one covering sheet
of the fabric. For exanple, the apertured nmenber nmay serve as a support for
the at | east one covering sheet and/or. as 15 = an electrical screen
when formed of &dreeiviesdl Wildn@icitibegmadt dnsalataimn dtates ipdomagt ban,

for the heater. The apertured q&g?er na conﬁrise a g;;forated sheet or a
lattice arrangene?k oV oEofedl, BFTE- ot ABE Ab t bPARE r BRRacoYRYing

material . 20 .
shaat of the fabric may be arranged to overlie an outer

5 gurfzce of the peripheral wall.

The hazter may include one or more heating elements of

wirz, rxibbon oy lamp form.

10 An apaxtured member mey he provided in contact with, or
adjacant to, the at least one covering sheat of the
fabric. ¥ar example, the apertured nember may serve as
a support for the at least one covering sheet and/or as
an eleccrécal goreen when formed of electrically

15 conductive material .and/or as protection, for the
heater. The apertured member may comprise a perforated
sheet or a lattice arrangement, of metal, ceramic or

other suitable refractory material,

20  The heater of the invention is particularly applicable
to cooking appliances, such as grills, ovens espeaially
nigrowave ovena, deep'fat fryers. However it is also
applicable in other applications, such as in spaca
heating and in industrial  thermal procesging |

28 operations,

The at least ovne sheet of the Pfabric serves as an

efficient barrier to particulate materiale and liquid




~ Thé heater of the invention is particularly applicable to cooking
appl i ances, such as grills, ovens especially m crowave ovens, deep fat

fryers. However

it is also applicable in other applications, such as

space 25 heat i ng and in i ndustri al t her mal processi ng

operations. The
barrier to parti

2 is a cross-secaldparedieng nagspge iptexshedesrier Mmf vapohesheat er of

at | east one sheet of the fabric serves as an efficie

in

nt

culate materials and liquid 5 spl ashing, such as arising
from cooki ng operations. It also reduces passage into the heater of
vapours. The invention is now described by way of exanple with 5 ref
to the acconpanyspbesi ing ngmich mavwrdsingi fuoe dodlsirg ppmratiowsof @
radi ant el ectric heater according to the present invention; and 10

Figure 1. Referring to the drawings, a radiant electric heater 1 conp
a netal dish-like support 2 provided with a 15 base layer 3 of
conpacted m craoporouys rmal, and glectiical I nsul ation materi al .

t
shown in Figure Ahet¢ pBYEPEROD| kE 88Kp

peesibed t By BaY WPLhegappieawith

depressed r%giquf of arcuaﬂslforn1mhich

g

15

¢C

25

, permt, the
gxrence to the accampany;ng éraw1ngs, in vhich:
Figure 1 ig a plan view of a radiant electric heater

according to the present invention; and

Figure 2 is a cross~mectional view, in partly exploded

forf, of the heater of Figure 1.

Referring to the drawings, a radiant electric heater 1
comprisas a metal dish-llke support 2 provided with a
kese layer 3 of compacted microporous thermal and
slectricnl insuvlation material. As shown in Fiqure 1,
the dish-like support 2 ie formed with a plurality of
depressged  rsgiens of arcuate form which permit the
matarial of the base layer 3 Yo engage around the
arcuate portions to assist in securing the base layer

in thz dish-like support.'

A heating element 4 is provided secured to tha base
layer 3. As shown, the heating element 4 comprises a
oorrugated mnatal ribben mounted edgewise on the base
layer 3 and egecured by partial embedding in the base
layar 3, Buch a heating element is well knawn to the

skilled person. The heating element 4 could lnwtead be

erence
Fi gure
ri ses

As
of



‘mat érial of the base layer 3 to engage around the 20 arcuate portions
to assist in securing the base layer in the dish-like support. A heating

el enent 4 is provided secured to the bass layer 3. As shown, the heating
el enent 4 conprises a 25 corrugated netal ribbon nounted edgew se on the
base | ayer 3 and secured by partial enbedding in the bass layer 3. Such a
heating element is well known to the skilled person. The heating el enent 4
coul d instead be of coiled wire or coileg ri bbon formor of |anp formor
of any other formknown to the Skilled person. More than one form of
heati ng el ement oufulahidlesd vhigregmavicddded nr tlisor efxyar .05 ok uamﬁi paimbbpck 5
for the heating elenent is nounted on the heater and allows the heater to
be connected to #%odEagetdappliprioknepar &0i dhe 1%killrdb pdmivar.al Mare 6 of

thermal insulation material is provided in the heater. As shown,
this wall is irklegr A%&izHn %&@«S ngyelement igmpldealise beupdovbded

provi ded as a separ at.e qP er, as is well known in the art. 15
in ths heatar. :

A terminal bhlock § for the heating élement ig mounted
on tha heater and allows the heater to be connected to

a voltage supply for operation.

10 A peripheral wall 6 of thermal insulation material ia
provided in the heater. As shown, this wall is-
integrel with the base layer 3. However it could be
provided =28 A separate member, as is well known in the
art.

15
In order to prevent contact with lnternal components of
the heater, &uch a8 the heating eIGMept 4 and
ingulation 1, by particulate mnaterials and to raduce
ingress 6f Vapours, during operation of the heater, for

20 exanple in @ cooking appliance, at least one shest 7 of
a fapbric compzising glass, caramic or metal filaments
is provided spaced from the heating element. When
metal filaments are employed, these comprise a suitably
high temperature withstandihg alloy, such as a

25 stainless steal, aud fine wire filawents, which may be
as little as 25 mierons in diameter, are Wovan together

ta form the fabhric,



‘I'n 6rder to prevent contact wth internal conmponents of the heater, such
as the heating element 4 and insulation 3, by particulate materials
and to reduce ingress of vapours, during operation of the heater,. for 20
exanple in a cooking appliance, at |east one sheet 7 of a fabric conprising
gl ass, ceramo or nmetal filanments is provided spaced fromthe heating
el enent . When netal filanments are enpl oyed, these conprise a suitably
high tenperature w thstanding al l oy, sych as a 25 st ai nl ess
steel, and fine wire filanents,

| whi ch b littl 2 ' [
diameter, are WovEASPogeffiér oF OQ?]E)%‘???{I(% @ﬁﬁggpgg.akétﬁﬂmé %gsgg;alyn
1c fil t | It ed tted t
form the fabric. HRetodihanfaortd e etel s¥okRi U8 'S | Feate s

materials, such as supplied by the Carborundum Conpany Ltd. under the trade
nanes Fi bertex and Fiberail. A fabric of woven al um no-boro-silicate

filaments may be eppl oxggan$dChe BunaHRR! | 4k bxeo%%@gapaéwumﬂ&g%#%
trade nane Maxtel. A zirconia cloth fabric may also be considered, for
exanmpl e as suppl i getBy jzilkGaknBhoddCkEpblfed by the Carborundum Company

Ltd. under the trada names Fibertex and Fibersil,

x fabric¢ of woven alumino-boro-silicate filaments may

be employed, such as supplied by 3IM Company under the

1¢ trade name Naxtel,

A zirconia cloth fahric may also be considered, for

example as supplied by Zivecar Products Inc.

15 The glass filaments wmay comprise fibres of E glass, C
glase, R olass or 5 glass or modificationa thereof.
For example, the boron oxide in E glass may be replaced
by wagnesium oxide, such a glass being commercially
available, under the trade name Advantex, from OCF

20 Corporation.

The weight per unit area of the fabric sheet 7 should
be arrangad t¢ be as amall as is practicable to ensure
optinum thermal aefficlency of the heater., In genaral
25 the welght per unit area of the fabric should be less
than 1 kg/n?, with a typleal weight per unit area baing

in the rangs from 50 to 300 g/m2 for glass and ceramie



15 The glass filanments may conprise fibres of E glass, ¢ glass, R glass
or S glass or nodifications thereof. For exanple, the boron oxide in E

gl ass. may be replaced by magnesi um oxi de, such a gl ass being commercially
avai | abl e, under the trade nane Advantex, from OCF 20 Cor por at i on.
The weight per unit area of the fabric sheet 7 should be arranged to be as
small as is practicable to ensure optinmumthermal efficiency of the heater.
In general 25 the weight per unit area of ghe fabric should be less than 1
kg/merr], with a typical weight per unit area being in, the range from 50
to 300 g/nferr] gﬁ%&#ﬂeﬁﬁmlé%ﬁ%ﬁﬁéi bt | gomswha abgFE§Ferbuf°rsoﬁﬁhA&t
greater for netal filament fabrics. The sheet or sheets 7 are at

| east partially %‘l"‘l’?%fﬁtél m*%'o al l ow the transmission theret hr ough of
visible and infra-red radiation from the heating elenment 4.
Additionally, especially in the cage of netal filanent-fabrics, the fabrio

may absorb and r héad%ﬁﬁﬁtra@fﬂi dezom hegheat 89 Qhﬁggntpa%gilzf or
each sheet 7 overlieés € outer surtace a of the peripheral wall an Yovers

the heater and is.suidifbhynt te allow the transmission therethrough of
vigible and infra-red radiation from the heating
elenment 4. Additlonally, especially in the case of
metal filament. fabrics, the fabrio may absorb and re—
radiate radiation from the heating element.
10

The oy each shest 7 overlies the. outer surface 8 of the
peripheral wall and covers the heater and is suitably
seaured by adhesive, or ataples, or bent over tags 9
"whlich may be integral with the metal support 2, It

15 should be noted that in the partially exploded view of
Figure 2 the bent over tags 2 will in practice sandwich

tha or e=ach sheelt 7 between tha tags 9 and the
paripherval wall.. Alternatively the sheet or sheets 7

may be sacured at edges thereof to the ocutside of the

20 @nupport 2 by adhesive oy other means.

Thus the héating slement 4 is spaced from the or each
sheett 7 and there is no contact therebhetween. The
spacing eliminates direct contact batween the heating
25 elament 4 and the sheet or sheets 7 80 &5 to minimise
the thermal oapacity of the heating element and to
enable tha same to reac¢h full operating temperature as

guickly as possible, The spacing also protects the



secured by adhesive, or staples, or bent over tags 9 which may be integral
with the netal support 2. It 15 shoul d be noted that in the partially
expl oded view of Figure 2 the bent aver tags 9 will in practice sandw ch
the or each sheet 7 between the tags 9 and the peripheral wall..
Alternatively the sheet or sheets 7 may be secured at edges thereof to the
outside of the 20 support 2 by adhesive or other neans. Thus the heating
el ement 4 is spaced fromthe or each sheet ¢ and there is no contact

t her ebet ween. The spacing elimnates direct contact between the heating
25 elenent 4 and=afe Jivedt shespelactricad apotentdal niofe the theataig
capacity of the heating el enent, qq tao enabl.e the same to reach ful
operating t enper &Ry FU%E Yas“%fﬂfsesim"e. slhegt .ok FVRRYSalRSE MBt ect s
t he 9 user frcngaffga%éaég%%rical potential of the heating elenent,

especially wher e T he' sheet- of SHeets are of netal filaments 5 An apertured

sheet 10 is optionally provided overlying the one or nore sheets 7 of the
fabric. Such apertured sheet nmay serve nore than one purpose. It may.

provide suppogt and/ Qte PLGLGEd10bd Ho 1 H8ThaQ0yS BEEYEadd Obverlying
the ona ox more sheets 7 of the fabric. B8uch apertured
sheet may gerve more than one purposa. .It may provide
support and/or protection for the sheet or sheets 7 or

the fabric, enabling the thickness of the shest or

10 shaets te ke mininmised and also minimising the risk of
manual contact with internal components of the heater.

Thea aparitursed sheet can comprise perforations 10A in a
metal ar caranic sheeg or the sheet can be of expanded
metal form 10B, or other appropriate lattice-form.' The

15 sheet 10 could alternatively comprise any suitably

apartursd refractory material,

In applications of the heater such as in microwave
ovens, where electrjcal screening of the heater is
20- required in respect of elactromagnetic radistion
genarnted elsevhere in the oven, the apertured sheat
10, formed of wmetal, also or alternatively fulfilsg this

socreening function.



the fabric, enabling the thickness of the sheet or 10 sheets to be

m nim sed and al so mnimsing the risk of manual contact with internal
conponents of the heater. The a apertured sheet can conprise—perforations
10A in a netal,or ceram c sheet or the sheet can be of expapde agghggmﬁaﬂn1
10B, or ot her approprlate | attice-form The 15 sheet 10
alternatively conprise any suitably apertured refractory
applications of +the heater such as in mgrowave ovens, i
screening of the heater is 20 required in respect of

el ectromagnetic radiation generated el sewhere in the oven, the apertured
sheet 10, fornmed of netal, also or alternatively fulfils thIS screeni ng
function. CLAI FB2IMS A radiant el ectric heater i ncluding a base | ayer 5
and a peripheral wall of thermal insulation material; at |east one heating
el ement supported on or adjacent to the base |ayer; and at |east one

' h d b I I d f h
et ng el oment by -an & r FephREt e e BBatel " dRRRICS (B
being In the formqlndnkaPihra0iPaks 108l 878 LodAPRNY Sendd Al GlddAfrent s

or metal filanents

from the h2ating element, the at least one covering
gheett beiny in the form of a fabric comprising glags

filaments, oceramic Ffilaments or metal filaments.

10 2. & vadiant electric heater according to olaim 1,
wherein the metal fllaments are of woven form in the

fapric.

3. x yadiank electric heater according to claim 1 or
18 2, vwhereln the wmetal filaments comprise a high

temperature withstanding alloy.

4. A radiant electric heater according to claim 3,
wherain the alloy comprises a stainless steel.

20
8, A radiant electric heatar according to claim 1,
wherein the glass or ceramic filaments are of woven,

kriittad ox mat form in the fahric,

25 &. A radiant elaeotric heater according to olaim 1 or
5, wherein the ceramic filaments ocomprise alumino-
gilicate material, alumino~boro«sllicale material ox

zirconia.

e IS SHEET HAS BEEW |
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2. “Aradiant electric heater according to claim1, wherein the ne —
filaments are of woven formin the 15 fabric. 3. A radi- electrlc
heater according to claim1l or 2, wherein the netal fllanents

hi gh tenperature w thstanding alloy. 20 4. A radi ant

according to claim3, wherein the alloy conprises a stal n E\ﬁ%

radi ant el ectric heater according to claim1l1, 25 wher ei

ceramc filaments are of woven, knitted or yyat form.in the fabric.
radi ant el ectric heater accordlng to claiml1 or 5, wherein the ceran1c

filaments conprise sulcmermialm al um no-boro-silicate muenalor
7. A radi apt _el.ect h d 1
wherein ihe gl ass! 111 aveRRELEbhot 1 SE0H L dEHR aoiekRibuckt Pafie g a5, c
I R gl gl f
glgifric ghggfer ac f&%ﬁ% W?ﬂ! gggg Pflé@?@@%d“ﬁg cfSé\qiag gﬁﬁrﬁﬁe

wei ght per unit aLes of .§hg LA GiladahOle YEAE" & Ng0ads K& GEARE: ana

8 mnodificationg thereof.

8. A radiant electric heater according to any
pregeding claim, wherein the weight per unit area of
the tabric is not greatexr than 1 kg/mﬁ.

10
9. A radiant ele¢tric heater aacording to claim 8,
wherain the weight per unit area of the fabric iz in

the range fxom 30 to 300 g/mz.

15 10. A radlant electric heater according to any
precading olaim, ' wherain the heating:. element |{s

supparted on or adjacent to a base of insulation

material.

20  11. A radiant aleotria heater aocording to claim 10,
wherein th2 insulation waterial comprises microporous

thernal insulation material.

12. A wadiant alectric heater according to alaim 10 or
25 11, whersin the insulation material le provided in a

dish-like support.

THIS SHEET HAS BEEN
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9. A radlant el ectric heater according to claim 8§, mherel Q&aper
unit area of the fabric is in 15 the range from 50 to“rﬁl ‘E
t he

A radiant electric heater according to any preceding clali

thermal insulation material conprises mcroporous the

20 material. 11. A radiant electric heater according to any precedlng
claim wherein the thermal insulation material is provided in a dish-like
support. 25 12. A radi ant electric heater aggording to claim 11, wherein

t he dish-1ike sup ort cog}%K 1%59RtFéﬁ gﬁP%é%éé%F1%&1ll 1111 11111
i P

111111 * he%t P §2@3PdiY%y to
any precedi ng cl aj . Qr [ ] of the fabric
is arranged to ovgﬁkfé an%égté? Eu; e the88M§ era wa'l. 5 14. A

radi ant el ectric heater according to any precedlng cIa|n1 wherein there is
I ncl uded one or nore

.14, A  radiant electric heater according to any
8 preceding eclaim, Wwherein a peripheral wall of tharmal

insulation material is provided.

15. A rzadlant =lectric heater according te claim 14,
wherein the at least one covering sheet of the fabric
10 i3 arranged to overlie an outer surface of ths

pevipheral wall.

16. A radiant electric heater according to any
preceding claim, whexein there is included ohe or more

15 heating elemants of wire, ribbon or lamp form.

17. A radiant electric heater according to any
preceding claim, wheraein an apertured mamber |is
providad"' in contact with, or adjacent teo, the at least

20 one covaring gheet of the fabric.

18. A radiant electric heater according te ¢laim 17,
wherein +the apertured member comprises a perforated
sheat or a lattice arrangement, of metal, ceramicv or

25 other suitable refractory material.




heating el enents of wire, ribbon or lanp form 10 15. _A-—radtant——
electric heater according to any preceding claim mhereln an apertured
menber is provided in contact with, or adjacent to, the atTheawﬁ mma“d
covering sheet of the fabric. 15 16. A radiant electrlc

according to claim15, wherein the apertured nenber conprlse

sheet or a lattice arrangenent, of netal, ceram c or other SU|tabIe
refractory material. 20 17. A radiant géectric heater substantially
as herei nbefore de r|b mnth reference to, "and as shown in, the
accompanyi ng dramnig radiant  electric heater

substantially as

hereinbafore described with reference to, and as shown

~in, the accompanying drawvings.
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