WO 03/ 032686 PCT/ GB02/04581 -1 A RADI ANT ELECTRI C HEATI NG ELEMENT THI S

| NVENTI ON concerns radiant electric heating elenments particularly, though
not excl uaiowsloy268é or heating food products where the heatrioTgcEbReaEIt S
di sposed cl osely agai nst the product to be heated. Such an application
woul d be a bread toasting appliance so that the heating elenent is
produci ng radiant heat in a dry environment to toast the bread. It is an

obj ect of the present Jipv ' i de | ric heatin
c'ement i n whi oh the. dsBARART SEPRTRIC R ARG ELRRRE, ' £, 00 | ™
I ncreased, and which wll operate on reduced power consunption while
ensuring safer user operation and the inherent ability for the elenent to
be cl eaned. El ectrical toast naking appliances, both nanual and automatic

have been around for ”WPMSMWIQ\IT@@&EoH@é&M&d‘i&QtéIB&&mHé‘éﬁﬁgé@:ﬁaﬂ@f a
wire wound heating el ement enbodied in a mechanism in such a nmanner that

the materi al o e .t ogst I s insert.e t ance .bet ween and
away from tH?er ¥ gﬁlﬁgaé At exgﬁ HYEe 0&01‘?]86%% t}Jof)ﬁjlt ?&‘ftt%cvffh§ Fiv&gwl th.
To overcone the disadvantage of |arge separation

heating element is disposed closely against the product to be heated.

Such an application would be a bread toasting appliance so that the
heating element is producing radiant heat in a dry environment to toast

the bread.

It is an object of the present invention to provide a radiant
electric heating element in which the useful life of the element is expected
to be increased, and which will operate on reduced power consumption
while ensuring safer user operation and the inherent ability for the

element to be cleaned.

Electrical toast making appliances, both manual and
automatic have been around for many years, they were in the main
constructed of a wire wound heating element embodied in a mechanism
in such a manner that the material to be toasted is inserted at a suitable
distance between and away from the heating elements, so as not to come
into contact therewith. To overcome the disadvantage of large separation
between the heating element and the toasting material, additional energy

is required. Toasters are either manual or automatic. Manual toasters
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bet ween the heating el enent and the toasting nmaterial, additional energy
is required. Toasters are either manual or automatic. Manual toasters
CONFI RVATWON3/@8¥8% WO 03/ 032686 PCT/ GB02/ 04581 -2 consi st pefi/GBua®essani cal
switch timer wwth a manual insert/ejector, whilst automatic toasters have
an indirect browning sensor triggering 2 toasting material ejector to
raise the bread slice to a | evel of safé accessibility. Traditionally, the
heati ng el enents have consi sted of, an electrical resistance w re}gLsta

in a

suitabl e r &oPStshiRie MechanigAivitel fHmer PRk} & rapiah Ipsert eiEaHTo M
metal franme or on a suitable length of ceramc rod or a spiral heating

el ement enchosathtidtcasiery havé ahanditeey baowningkenadetaggkréag al tpadtimgged.
To prevent the toasting material and the operator from comng in contact

with the el [ . i ' : Ny j el 1S
inserted an ﬁfse{)rgaf:igé e%@?ggﬁﬁbﬁiﬁgﬁ gg? %\e%iagltegﬁggf ? %%m%%%s%%g’{'i ng
el ement, thus preventing the user fromsustaining an electric shock. In
addition, the grid centres the toasting material and acts both as a
reflector and absorber of the energy thus reducing by a not insignificant
factor the energy bei nFraéitiinely, thet heatingaelements have consisted of an

electrical resistance wire of a suitable resistance value wound round either
a mica plate supported in a metal frame or on a suitable length of ceramic
rod or a spiral heating element enclosed in a quartz tube. They are

delicate and easily damaged.

To prevent the toasting material and the operator from
coming in contact with the electrical conducting resistance wire a metal
wire grid is inserted and spaced at a suitable and safe distance from the
heating element, thus preventing the user from sustaining an electric
shock. In addition, the grid centres the toasting material and acts both as
a reflector and absorber of the energy thus reducing by a not insignificant

factor the energy being received by the bread.

The above method of toasting relies essentially on the
radiation of heat from the heating elements, with the minor assistance of
convection. This consumes relatively high amounts of energy for the

required task.



The above nethod of toasting relies essentially on the radiation of heat
fromthe heating elenents, with the mnor assistance of convection. This
consunes welmdeesty hi gh amounts of energy for the requi red/cERR4SSNO
03/ 032686 PCT/ GB02/04581 -3 According to the present invention, there is
provided a radiant electric heating el gnent conprising a base pI ate, a
first ceranic track printed on at |east one face of the base pI ate, an

electrically conductive he t|n tra rinted on t he surface of e first
ceramic track |ying ré&g6¢ F?@ ’éés@nﬁl mventiony thets . Bh@Te¥dsd  track

printed on the heating track thus with the first ceramc track to surround
and seal trhdidmtatlentrit frecliting elemeratl compmisibgianhaso phatst, edfitst ¢drantieat i ng
track for connecting same to a supply of electrical power. Further

according f aéwepﬂﬁﬁe%e Wn itV &dtOBnE NRIR be tweom@edplaaerreszm@e&hcangdum ng
a radiant electric ating el enent accordl ng to any " preceding claim

wherein the e i.s of stai.nless urt rding.to t
present i n\Fé’F?(a R’te ¢ating t Pﬁpﬁiff oR %‘t‘r AE%© Egﬁﬁgﬁﬁfﬁﬂ’?é%%%f: si ng
at |l east one radiant electric heating elenment as aforesaid, including
means for dyjgordrate fon ¢hetbaseeplate,candfa second ceramic track printed on

the heating track thus with the first ceramic track to surround and seal

the heating track, terminal means being connected to the heating track for

connecting same to a supply of electrical power.

Further according to the present invention there is provided
a method of producing a radiant electric heating element according to any

preceding claim, wherein the base plate is of stainless steel.

Further according to the present invention there is providing
a toast making appliance comprising at least one radiant electric heating
element as aforesaid, including means for supporting at least one slice of
bread in close proximity to the heating element, even in direct contact

therewith.

The technique proposed here is that the toasting of bread
can be improved by moving it closer to and almost in touch with the

printed heating element. The printed heating element is fabricated on a



bread in close proximty to the heating elenent, even in direct contact
therewith. The techni que proposed here is that the toasting of bread can
be i nprovwo dy3zwewi ng it closer to and al nost in touch w tPlaTidBH2/00381 Nt ed
heating el ement. The printed heating elenent is fabricated on a WO

03/ 032686 PCT/ GB02/04581 -4 thin plate of a suitably sel ected grade of
stainl ess steel after a cleaning procedure that ensures the steel surface

is free of an ontam nants.. Preferabl t ar .nore, suc | ates are

b aced. i i JBILITIAN Of ASbly sHehiatgra RESIARETSsb Alichoh Carng: ¢ he
pl ates determ nes the user's toast requirenents. These are user adjustable
bef or e and/procedfitethaneestreyythchstarhisurfae isdréeof eaytamtaitinames.hod of
determ ning the degree of toasting can be either manual, or automatic. The

manual type will have its energising power controlled by an adjustable
time switch which can be either electronic or nechanical, whilst the

automatic type will haye jts energisin power controlled by.a

user - adj ust abl e br owni \é’éeﬁeéggﬁr,g e H&?reﬂv‘i\ﬁhpra&?&?r&ﬁel?f:@(}?é%?eriaxug}'

scanni ng detector may act as a browning sensor. In such a device, the

i nfrared bé&im distaihcebemredrotheanadnd the power-on time of the plates determines
the user’s toast requirements. These are user adjustable before and/or

after inserting the material to be toasted.

The method of determining the degree of toasting can be
either manual, or automatic. The manual type will have its energising
power controlled by an adjustable time switch which can be either
electronic or mechanical, whilst the automatic type will have its energising

power controlled by a user-adjustable browning level detector.

An infrared emitter-receiver scanning detector may act as
a browning sensor. In such a device, the infrared beam is directed to, and
at suitable positions on, the surface of the material being toasted,
monitoring the change in colour. The colour setting control then activates
completing the process. It may be that the material to be toasted starts
with a different colouring thus having a different rate of change of colour.
This difference in the final colour of the toasted material is set by auto-

zeroing the initial conditions at each and every toasting process.



at suitable positions on, the surface of the material being toasted,

noni toring the change in colour. The col our setting control then activates
conpl eti nyotd@3meecess. It nay be that the material to bepPooasRedsStiart s
with a different colouring thus having a different rate of change of
colour. This difference in the final cglour of the toasted material is set
by auto- zeroing the initial conditions at each and every toasting process.

WO 03/ 032686 PCT/ GB02/Q4581. -5 A heating ele t .can.be.printed either in
single or nultiple tr gﬁ}ga]tnég %]ﬁé?erbtrfz%hge ?fﬂggarelt%’&rﬁnS'?’E%lg,orr%gﬁ@Fed in
such a fashion as both to cover the whole area of the plate and to ensure

a power ditsackdeither avenetdide pirdvathf sideanmseardaredsni siclop fakbiomesri al .
An enbodi nrent of the invention will now be described, by way of exanple,

with referepgg 49 LHRrACEOMRABYE Neredr AN 114S plhte WMHE NG dristirelal poder
el evation of a radiant electric heating elenent nade in accordance with
t he i nvent

ion: .and Fiqg. i S.a CLOss-section t.ake nline.ll-11 of Fig. 1.
By way of éﬁﬁ‘iﬁ)’?‘ét,lo ‘ﬁ'&éﬁpﬁdﬂ%\“—% i SSﬁ?itaa?éagfogrt%S ?ﬁ&gla%y- si de
toasting is shown in Fig. 1 indicating the heating el enent track(s) (5) of
suitable width printed on a relatively wider ceramc track (3) (Fig. 2)

An embodiment of the invention will now be described, by

way of example, with reference to the accompanying drawings, in which:-

Fig. 1 is an elevation of a radiant electric heating element

made in accordance with the invention,;
and Fig. 2 is a cross-section taken on line II-II of Fig. 1.

By way of example, a heating element configured for a side-
by-side toasting is shown in Fig. 1 indicating the heating element track(s)
(5) of suitable width printed on a relatively wider ceramic track (3) (Fig. 2)
with the same configuration which is itself printed on a stainless steel
plate (2) having a low thermal mass. It is then covered with a high
temperature insulating material (4), usually the same material as is used
for printing the ceramic track(s), the electrically conducting resistance
track (5) thus becomes hermetically sealed. Such an arrangement
essentially eliminates the use of a protective metal grid. The toast can be

in direct contact with the heating element itself as the heating element is



with the sanme configuration which is itself printed on a stainless steel
plate (2) having a low thermal nmass. It is then covered with a high

t enper at LWe o3f34B@t i ng material (4), usually the sane nat @CratBoa®4iss used
for printing the ceramc track(s), the electrically conducting resistance
track (5) thus becones hernetically sea_l6(_ed. Such an arrangenent

essentially elimnates the use of a protective netal grid. The toast can be

in direct contact with th ating elenent itself,as the heatj I nt is
VO 03/ 0326 e%ﬁﬂ&o@%ﬁ%ﬁ"f{]&o@e&’&hﬁ%&al P;l/e‘istﬁ%ﬁﬁ Soopegrond, s B

El ectrical connections (1) for the supply of power can be by neans of

ei t her sprisupplyef powermarbe bisucans af eit%lxas SPRSECOTdaChOIshY tsulagngThe
ceramic insulating layers (3, 4) protect the user from conmng into contact

with the elmetdreza! by byuldetihpg track (5) and thus prevents the risk of
an electric shock. The use of printed heating elenents in a toaster offers

several advantages. For exanple, the electrical power required to toast
bread can now be relatively reduced, and the nechanismfor inserting and
centring the toasting material becones easier, including the not

i nsignificant factor offhs eenanhiceisulatingdayense(3plHtreoteshthe usepdEo® ean.

coming into contact with the electrically conducting track (5) and thus

prevents the risk of an electric shock.

The use of printed heating elements in a toaster offers
several advantages. For example, the electrical power required to toast
bread can now be relatively reduced, and the mechanism for inserting and
centring the toasting material becomes easier, including the not

insignificant factor of cleanliness in that the plates can be wiped clean.

There are instances where the user inserts other readily
available kitchen utensils, knives forks, etc. to remove or adjust the
toasting material, although these actions are momentarily convenient they
may conventionally result in the user accidentally burning himself, but
with the heating element being hermetically sealed it will prevent an
electric shock, or destruction of the toaster elements which was a common

event in wire wound toaster elements.



There are instances where the user inserts other readily available kitchen
utensils, knives forks, etc. to renove or adjust the toasting material,

al t hough wbasm@3mss i ons are nonmentarily convenient they nwgTocBREMSIoNal |y
result in the user accidentally burning hinself, but wth the heating

el enent being hernetically sealed it WI|7| prevent an electric shock, or
destruction of the toaster elenents which was a cormmon event in wire wound
toaster elements. WO 0%/03 686 PCT/ GB02/.04581 -7 Bty. l.acing a .pair  of

radi ant el ectric heati Ry BlaHBRt8 PaF:8f Faarh §lfe r?crqvté‘?ﬂti"g% Gblgg}? 18- back

slices of toast may be introduced between themso that both sides are
t oast ed si metoadiaguslthe iandntipn aakstatibagkt $lices ofuoaseirayehe sntroduced nor e
slices may be toasted at once. If required, nmeans may be provided for

effecting fekgbéy he'?HVT@]dT‘%Hht HothNeiRRY &F&ltohSRId @qnah@m&m&,oaaadayand
away from each other thus, selectively, to open or close the gap between

the elements and thus the djstance therefromaof the slices of bread. It is
envi saged maerém% tﬂ{;ﬁec%ﬁ(glggiq;pep% TR0 ANRLE ng:‘é%fneﬁf h?goaftffj%?rfceoe in
the region of 0.5m while the ceramc tracks will each be in the region of
75 mcrons in thickness surrounding the heating track which

If required, means may be provided for effecting relative
movement of the several heating elements towards and away from each
other thus, selectively, to open or close the gap between the elements and

thus the distance therefrom of the slices of bread.

It is envisaged that the thickness of the stainless steel plate
(2) will be in the region of 0.5m, while the ceramic tracks will each be in
the region of 75 microns in thickness surrounding the heating track which

will be in the region of 0.3 to 1 microns in thickness .

Preferably, a further layer (6) of dielectric substrate may be
applied to the face of the stainless steel plate (2) remote from that to which
the tracks (3) and (5) are applied, in order to assist in preventing the

stainless steel plate from warping.

The whole assembly is preferably bonded as a composite

unit.



will be in the region of 0.3 to 1 mcrons in thickness . Preferably, a
further layer (6) of dielectric substrate may be applied to the face of

t he stai mvess/sieeel plate (2) renote fromthat to which tha/dBraoksi(3) and
(5) are applied, in order to assist in preventing the stainless steel

pl ate from warpi ng. The whol e assenbly i_§_ preferably bonded as a conposite
unit. WD 03/032686 PCT/ GB02/04581 An el énent nmade in accordance with the

i nvention may generate t ture,in the regi on 300C to 400C t hus
rapidly to toast bread Pl gg'g%_(qat H?: des i &Cﬁfﬁg’fﬁe HERcthie veption may s

invention has been described in relation to a toast making appliance, it
may equal | y8pRCIAEQ FOPHEAUra ) thy regidnBAGTE to 409 °Ctthers sipidlyencwaski ch
may lie in close proximty therewith in a dry environment. Mterial which

may typi cal byedxe plesrd frotldskerornaityutdreRittof such a heating el ement are
ceram fied glass for the dielectric ceramc tracks; silver, palladiumor

pl ati num for the conductive heating track, and the stainless steel base
may be of the type having a chrom umcontent of 17% such a material being

known by the reference nunber 430.S17
While this invention has been described in relation to a

toast making appliance, it may equally be used for heating, by radiation,

any other substance which may lie in close proximity therewith in a dry

environment,.

Material which may typically be used for the construction
of such a heating element are ceramified glass for the dielectric ceramic
tracks; silver, palladium or platinum for the conductive heating track, and
the stainless steel base may be of the type having a chromium content of
17%, such a material being known by the reference number 430.S17

stainless steel.



stainless steel. WD 03/032686 PCT/ GB02/04581 -9 CLAIM5S 1. A radiant
electric heating elenent conprising a base plate, a first ceramc track
printed owoaB/Bmast one face of the base plate, an el ect PicraiBog/oezsmducti ve
heating track printed on the surface of the first ceramc track |ying
renote fromthe base plate, and a secondg ceram c track printed on the
heating track thus with the first ceramc track to surround and seal the
heating track, term nal neans being ed to the heating track for
connecting sane to a supply of electrlcaﬁﬁ%omer. 2. Aradiant electric
heating el ement according to Claim1l, wherein both ceramc tracks are

w der than the heating track. 3. A radiant electric heating el enent
according to Claim1l, wherein the conbined ceram c and heating tracks
foll ow a meander pattern to cover a substantial area of the base plate. 4.
A radiant electric heating el enent according to Caim1l, wherein a ceramc

layer is printed Qi ggﬁ{teg fatel] base te. lgnote fromthe
ceranic and heati ngat racks. Ohbfink Wit C%mpI'lSlné) abase plate, a first

ceramic track printed on at least one face of the base plate, an
electrically conductive heating track printed on the surface of the
first ceramic track lying remote from the base plate, and a second
ceramic track printed on the heating track thus with the first
ceramic track to surround and seal the heating track, terminal
means being connected to the heating track for connecting same

to a supply of electrical power.

2. A radiant electric heating element according to Claim 1, wherein

both ceramic tracks are wider than the heating track.

3. A radiant electric heating element according to Claim 1, wherein
the combined ceramic and heating tracks follow a meander pattern

to cover a substantial area of the base plate.

4. A radiant electric heating element according to Claim 1, wherein a
ceramic layer is printed or coated onto the face of the base plate

remote from the ceramic and heating tracks.



WO 03/ 032686 PCT/ GB02/04581 -10 5. A radiant electric heating el enent
according to Claiml, wherein the conbined ceram c and heating tracks are
printed owooppexeel faces of the base plate. 6. A radi ant pelracimioassheat i ng
el ement according to Caim1l, wherein nultiple conbined ceram c and
heating tracks are printed on opposed_i‘(ﬁces of the base plate. 7. A

ragi ant eljectri c heating elenent according to Claiml, wherein the first
and secon eram,.c_tracks are. forned fromthe sane terial .. 8. . A radi ant
electric her’;ti ngAefaéi[f'éth eé‘&CctESlrcdﬁﬁ%u?g CAWCBF@&;{}F&@'%”& g’ll?ﬁmv%he‘?’l%?wl?he
base plate is of stainless steel. 9. A nethod of producing a radiant

el ectric heati ngtlet epervinedcenrpmisiangd hieatisigeisacks ape grinfiedgom opposed| at e,
printing a first ceramc track on at |east one face of the base plate,

printing an el egiddsCat ihe BaSeptddeye heating track on the surface of the
first ceramc track lying renote fromthe base plate, such that the
heating track is electrically insulated therefrom printing a second
ceram c track on the heating track so that with the first ceramc

6. A radiant electric heating element according to Claim 1, wherein
multiple combined ceramic and heating tracks are printed on

opposed faces of the base plate.

7. A radiant electric heating element according to Claim 1, wherein
the first and second ceramic tracks are formed from the same

material.

8. A radiant electric heating element according to any preceding

claim, wherein the base plate is of stainless steel.

9. A method of producing a radiant electric heating element,
comprising the steps of providing a base plate, printing a first
ceramic track on at least one face of the base plate, printing an
electrically conductive heating track on the surface of the first
ceramic track lying remote from the base plate, such that the
heating track is electrically insulated therefrom, printing a second
ceramic track on the heating track so that with the first ceramic

track the heating track is surrounded and sealed by the first and



track the heating track is surrounded and sealed by the first and WO

03/ 032686 PCT/ @B02/04581 -11 second ceram c tracks, and providing term nal
nmeans forwoagnsmeséi on of the heating track to a supply of pelracoioessi power .
10. A nmethod according to Claim9, wherein the base plate is cleaned to
ensure that the surface thereof is free_qu_ any contam nants, before
printing thereon of the first ceramc track. 11. A nmethod according to

Claim9, wherein i . ce 1.¢ and, heati tracks e printed on
opposed faces of %%@rﬁ(gggé%%gfcg.&%gksﬁ ?@ghﬁ(’&h‘ﬂggditﬁﬁmﬂ%a means, fakerein
mul tiple conmbined ceramc and heating tracks are printed on opposed faces
of the base plateonnection pfhe heakingytragh! toam seppdyrpf ekictrical pbeest one
radi ant electric heating elenent according to Claim1l, including neans for

supporting at |east one slice of bread in close proximty to the heating
el ement, even in direct contact therewith. 14. A toast nmaking appliance

according tepd ai )n [ 1 id.0f qradiant electric heating el ements
according to d ai m%&hadﬁg%?%@elgg%r?g i v e’beépaq%egtPa§eep};ﬁthﬁ§llﬁaﬁ}e%ans
bei ng provided to enabl e

to ensure that the surface thereof is free of any contaminants,

before printing thereon of the first ceramic track.

11. A method according to Claim 9, wherein the combined ceramic and

heating tracks are printed on opposed faces of the base plate.

12. A method according to Claim 9, wherein multiple combined
ceramic and heating tracks are printed on opposed faces of the

base plate.

13. A toast making appliance comprising at least one radiant electric
heating element according to Claim 1, including means for
supporting at least one slice of bread in close proximity to the

heating element, even in direct contact therewith.

14. . A toast making appliance according to Claim 13, wherein a pair of
radiant electric heating elements according to Claim 1, are placed
in mutually parallel relationship, means being provided to enable

adjustment of the distance between said parallel pair of elements.



adj ustment of the distance between said parallel pair of elenents. WO

03/ 032686 PCT/ GB02/04581 -12 15. A toast naking appliance according to
Claim 13 wo 0Gloaiess 14, including a browning sensor. 16. APCTASR02M848INGg

appl iance according to Claim 15, wherein said browning sensor is an
infra-red emtter-receiver scanning det_fzc_t or. 17. A toast making appliance
according to Claim 16, including neans to auto-zero the scanni ng detector
before each toasting operation, thus to provide browning control of breads
having different initial colours.

15. A toast making appliance according to Claim 13 or Claim 14,

including a browning sensor.

16. A toast making appliance according to Claim 15, wherein said

browning sensor is an infra-red emitter-receiver scanning detector.

17. A toast making appliance according to Claim 16, including means
to auto-zero the scanning detector before each toasting operation,
thus to provide browning control of breads having different initial

colours.



