L4

which a primary co

| MPROVEMENTS RELATI NG TO THERVAL CONTROL UNI TS This invention concerns

| nprovenents relating to thermal control units and nore particul arly,

t hough not exclusively, relates to thermal control units for 5 electric

i mrersion heaters for |iqui.d-heating vessels such.as kettles, jugs, urns,
pans and the like. The invention is especially appllcable to protective
control devices for use with electrically heated water boiling vessels for
interrupting the power supply to 10 t he %eating el enent in the event of
an el ement over- tenperature condition such as m ght occur for exanple if
the vessel were to be switched on without there being sufficient water in
it or if the vessel were to boil dry. 15 ' Described in our British

"Pat ént No. 2194099 mnth reference to Figs. 3A SB and 3C of the draw ngs

thebgdf is a prg &rreﬁﬁ;gwed type in.

bimetallic 20 actuator nounted in a carrier mhlch hol ds the binetal in
cl ose thermal contact with the rear surface of the heating el ement head

plate, the binetal g9 Shvandeént eonrernd Seiprdfventintd) FSIHELAS t8

response to the
thermal control units and more - particularly, though
not exclusively, relates to thermal control units for

5 electric immersion heaters for liquid heating vessels

&J : ' such as kéttles, jugs, urns, pans and the like. The
invention is especially applicable to protective
control devices for use with electrically heated water
boiling vessels for interrupting the power supply to

10 the heating element in the event of an element over-
temperature condition such as might occur for example
if the vessel were to be switched on without there
being sufficient water in if or if the vessei were to
boil dry.

O 15 Described in our British Patent No. 2194099 with
reference to Figs. 3A, 3B and 3C of the drawings
thereof is a protective control device of the
abovementioned type in which a primary eontrol level
is achieved by means of a snap-actiﬁg ‘bimetallic

20 actuatof mounted in a carrier which holds the bimetal
in close thermal contact with the rear surface of the
heating element head plate, the bimetal being arranged

to open a set of switch contacts in response to the



2 occurrence of such an el enent over-tenperature condition as causes the .
binmetal to snap to its opposite condition and open the switch contacts

t hrough the internediacy of a push-rod. A secondary or back-up control

| evel is 5 achieved by virtue of the carrier being forned of a
thermal |y deformable material and being enployed in the control device to’
hold Iive. and neutral conductor springs in glectrical contact with |ive an

neutral power supply termnals of the control device, the 10 o

arrangenment bei ngceuehehbatof msudie apvelemehtf 8vet-tefipetBeuPli d&Hhai€P8h' O!
| evel to respond so that the heating el enent tenperature continues to rise,
the carrier def asscamsepethetsinétalobdushap €oritgsoppoditakcsndiasbnWi th
their respective power supply termnals. 15 The present inventighy
in effect, exterfrRdtopemprthe spidchi congacdsotiamopghotheointermediaeyr bbe &
above and may be used in conjunction with a primary control to protect '

agai nst fail ure ®f PRFB-EPBwar A c8REPPAAZY mxy becksup cantrolowevel pisvi de

over-tenperature protection. Accarding to the present invention, the
np q‘f&l .

20 :
condition df a tHRHRYEY & oFicEHe REntde oFaBrigrpkaing t formednafiaal y .

def or mabl mbers | d_to deterpi he electrical conta de by -
cl et r1cal ConnoiPtRe hik WeForBRRiS SEEERInl Bd Heshs RRioRed: Lactes

tails 25 andgrefefabiye; dbough WohaPsIaVe 2hh¥ AULELP AdNadOeor
springs in .electri_cal contact _w_i'_l:h ‘live and neutral
power supply terminals of . the control device, the .
10 arrangement being such tha# in the event of failure of
the .primafy control level to r_éspond so that the heating |
eleﬁen't temperature cont_i._nues to rise, the Carriexj:
deforms and permits the conductor springs. to br.-_'elak.
contact with their respective power supply' terminals. -
15 The present invention, in effect, extends the
principle of the secondary control level described ab_bve |
and may be used in conjunction with a primary control to
protect against failure of the primary control or may be '.
used on its own to provide ovér-teméerature. protection. °
20 According to the present invention, the condition of a
thermally deformable member or of a plurality of
| thei:mally deformable membe;s is arranéed to determine
i:he electrical contact made by | electriéal connection
means to one or both of the heating element cold tails
25 -and preferably, though not e_ssen{:ia_l_ly, -additionally to

one or both of the power supply terminals. The



« one or both of the power supply term nals. The 2a thermally

deformabl e nenber preferably, but not essentially, constitutes a part
of a control for use with an electrically powered heating elenent. 5
According to the present invention in one of its aspects there is provided
a thermally-responsive control for use with an electrically powered heating
el ement for disconnecting the heating elggent framits power supply in
response to an overtenperature condition, the control 10 I ncor porating
an el ectri cal thermadlgt | véefbrmabil eandembérr npiriefetabdyrabl sute Myt '
arranged to urge the electrically conductive elenent, in use of the control

- with a heati ngsseatd®lly ntconstitutesl acapantt ofi sh comwel fappluse

“terpinal of the heating el enent for 15 suppl ying_el ectrical energy

t héket o, the ¥ithn e%#@a%&mqmednheegp@qsele@eaﬁ-over tenperature .
condi ti on such as to cause therng] | y induced deformation of said |
t her mal Py- def or mabAEGREHAIT sEP JEREPERSERT ddtventicn |in ppR@ko%, iks t o

terunt e suBler $hezl 1o pEkePALd SPhpRlt Lo e ety g el et
provi ded _i. n cgror‘g_i Hggi vien%ah he%e@ll.}i/éally powered heating element for
disconnecting the heating element from its power supply
J'_.n response to an overtemperature-cdndition, the control
b 10 incorporating an electrically conductive element and a
thermally-~deformable member arrange'd to urge the
electrically conductive element, in use of the. control
with a heating element, into electrical contact with a
power supply terminal of the heating element for
15 supplying electrical energy thereto, the arrangement
being .such that in response to an overtemperature
condition such as to cause thérmally induced deformation
of said thermally-deformable member said electrical
contact will break so as to interrupt the supply of
20 electrical energy to the heating eiement.

_ According' to another aspect of the present
invention there is provided in combination, a thermally-
fesponsive control and an electrically powered heating
element, the control being adapted to disconnect the

25 heating element from its power supply in response to an

overtemperature condition and incorporating an



responsi ve control and an electrically powered heating elenent, the control

bei ng adapted to disconnect the 25 heating elenment fromits power
supply in response to an overtenperature condi tion and I ncor porating.
an el ectrically conductive el enent which is urged by a

t hermal | y-def ormabl e nmenber into electrical contact with a power supply
termnal of the heating element for supplyigg electrical energy thereto,
the arrangement 5 bei ng such that in response to an overtenperature
condi tion such agléetpagatlyheismdbotivaleadndoitorvmiérn if sAjdat "?I Iy
def ormabl e member said electrical contact will break so as to Tnterrupt the
supply of el ect rtsarmaddygiefornaplecnénber it electdical contabe/yrieh

features of the present invention are set forth in the appended clainms. |
an exenpl ary corar glowkavi sepplyacoermimat wift hthée heatsany elefRehitONfor

therefore, the condition of one 4 or nore thermally deformable elenments. . '

m ght deterni ne swepPlyings affectmidalr enengyctilmetmdethe eantamfemdnt
5 ' being such that in response to _an. overtemperature
condition such as to cause thermally induced deformation
of said thermally deformablé member said electrical
coni:act #zill break so as to interrupt the supply of
electz;’i_cal.' ené_rgy to the heatinq element.
10 . Further features of the pi-esent invention are set
forth in the appended claims. |
In an exemplary control _de\’rice' in accordance with

the present invention, therefore, the condition of one



two elenent cold tails and to each .of the two power supply terminals of the
control (i.e. the live and 5 neutral terminals) so that, in response
to the occurrence of a predeterm ned el evated over- tenperature condi tion
at the heating el ement head plate, four separate protective disconnections
woul d be effected. Such a four point disconnection system 10 represents

t he safest option and coul d be achieved by use of only a single thermally
def ormabl e el enent acting at all four di sconnection points, or by separate

th [y def bl I ' ' :
Conveni ent “ar r B CHEHA) dototiin £Pplbienfl WicHY dimine
were utllized theyetauld Be %htea%%sé on SRR P el S Qe SEPER head

tenmperatures for exa virtue of being fornmed of different nmaterials,

andAer bei ng dt{\,geréq_rgn{éh{ Oéafaj +ahRd/s0rafiei 88 idach fé£r €Ak o d@y@@s of
thermal contact with the el enent head. As enpl oyed herein the references to

a heating el enBipphgadc@rmivedlls Plodt etited comtied cpidet aitite ofligeheamtd ng
el enent are to be understood to refer to the corresponding parts of an

el ectric hgati ngutratentteximizialisie tspe thatei nihhe response eltaenther oper,
that is to say the part of the heating elenment: which
occurrence of a predetermined elevated over-
temperature éondition at the heating element head
plate, four separate protective disconnections would
KJ be effected; - Such a four point disconnection system
10 represents the safest option and could be achieved bj
use of énly a single thermally deformable element
acting at all .four disconnection points, or by
separate thermally deformable elements at all four
points, or by any other convenient arrangement.
15 Where plural thermally deformable elements were
utilized they could be .arranged to operate at
different element head temperatures for example by
~virtue of being formed of different materials, and/or
being differeni:ly formed, and/or being in different
20 - degrees of thermal contact with the elemént head.
As employed herein the references to a heating
element head or head plate and to the cold tails of a
heating element are to be understood to refer to the
corresponding parts of aﬁ electric héating element of
25 the type wherein the heating element proper, that is

to say the part of the heating element which



5 incorporates an electric resistance heating elenment, is nounted to an

el ement head or head plate which serves inter alia for nounting the heating
el enent as a whole in an aperture fornmed in the wall of a vessel 5 for
exanple and with termnations of the heating elenent proper, nanely the
heating el enent cold tails, extended through the el enment head for enabling
- power to be supplied to the heating elenment. |In use of such a heating

el enent with a protective device designed td 10 switch off the supply of
power to the el enent on the occurrence of an elenment over- tenperature
condition, causedPCOFPOTARAS 8% sliectricy ¥Rsifkanrembeatdng element,

protective device is |nter803ed bet ween one q! both of the elenent cold

tails and the pod& %49 BF? 150 agr e herenty a§’§0(,1?°oﬁ dPABYL Wetch .~

The present invention, has_a pllca i.on to such a heati
el ement but al so*&FY6th V\ﬁee‘étéjrrbaeffg %’ﬁ'gfzr ’1’}96? SR AS the

present inventi on @mﬁ bﬁ%vr?%e égrté%egaﬁ(l?ﬁng_gr %ﬁg'gl( %rﬁ?ll arxyessel

enbodi nents t her eof €SCri iefer

‘acconpanyi ng gdr ayiRos ¢ ¥%¥Hﬂ¥eﬂ ahld9- hlths téEMlﬁéE#BHEd fCh€H@I'ﬁéaé1ﬁEV of

t he conponents require 'nan exenpl ary si
element proper, namely the- heatlng element cold talls,

- extended through the element~head for enabllng power
'to*be'supﬁlied.to the heating ‘element. In use of such
a heating element with é'proteCfiVE'deviée:deeigned to
10 switch eff~the'supply of powe; to'the”element en”the.
occurrence of an element-bver-temﬁerature.dohdition,
caused fer”e#ample by'switbhing"oh the element dry,
the protective 'devi'ce is’ interposed between one or
both of the element cold ﬁails-and the power supply
- 15 - terminals.ofrfhe'associafed’applianCe. 'The'preEent.'
| invention, hoWever, has apélidatien nOt-gniy to such a
heating element but also to other heating element
constructions. |
In order that ‘the preéent"iﬁventibnjmight be more
20 clearly understood, exeﬁﬁleiy eﬁbddiments thereof will
now be described with reference to the eccompanying'
drawings wherein: | | |
Fig.l is an exploded schematic view of the
- components requlred in an exemplary single pdle_
- 25 disconnection system accordlng to this znventlon,

" Fig.2 is a side view' of the same components,



25 di sconnecti on system accordi ng to this inventi on; Fig.2 is a side view

of the sanme conponents, 6 arranged in a "circuit nade" cenfiguration;
Fig.2A is an end view of Fig.2, but showing a two pole arrangement; and
Fig.3 is the same as Fig. 2, but showing the 5 "open circuit" condition

followi ng collapse of the thermally defornmable elenent. Referring to Fig.
1, reference nuneral 1 denotes a heating elenent cold term nation (cold
tail) fitted with a contact 8, which r’rﬁy bea “si | ver plated 10
ferrule A thermally. deformable co Qn is.arranged in use to

bear on a resi A EFIShrdt 3 orf”r?é% Sma ‘é?’éﬁb?‘ér%t+‘éﬁf sprl ng forrreddof
a suitable copper al Part 3 or n posi tione
in g suitable part ElflO%% Sa % ﬁéuﬁ%@r%g fﬂg‘%lm.ehtwe not
showr. Ref er enge, 43&/ ,rrgas‘.gdend of one of the povver supply pins of
t he respective contrail. ice dn i's an abutment whose function is

descrl bed bel ow. Reffq_ Jng;iko é(}; ﬁ'\%{y' fﬁgshﬂé tt}e 095@0%%'&& n 20,

"circuit nmade" condl i on | rmal’ly
5 "open circuit" condition following collapse of the

thermally deformable element.
Referring to Fig. 1, reference numeral 1 denotes
a heating element cold termination (cold tail) fitted
U with a contact 8, which may be a silver plated
10 ferrule. A thermally deformable component 2 is
arranged in use to bear on a resilient connection
means 3, for example a ieaf spring formed of a
suitable copper alloy. ‘Part 3 is supported by a
mounting ¢ @positioned in a suitable part of a
15 surrounding insulating housing, which is not shown.
Reference 6 is the innermost end of one of the power
supply pins of the respeci:ive control device and 5 is
u an abutment whose function is described below.
Referring to Fig.2 which shows the componehts in
20 "circuit made" condition and with the thermally
deformable means 2 -shown in its.initial un-deformed
state, the leaf spring 3 is forced against the
‘terminal supply pin 6 making an electrical connection.
The spring 3 is al_l_so' forced into contact with the
‘25 abutment 5 which J.n turn forces the spring 3 into

‘contact with the heating element cold termination 1
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deformabl e neans 2 shown in its initial un-deforned state, the leaf spring

3 is forced against the term nal supply pi-n 6 naking an el ectrical
connection. The spring 3 is also forced into contact with the 25 abut ment
5 which in turn forces the spring 3 into contact wwth the heating el enent
cold termnation 1 7 and its contact neans 8 al so nmaking an el ectri cal

r--connection. The nounting nmeans 4 ensures that the correct spati al

rel ati onshi ps are achieved. A part of the heéting el enent head plate 9
provides a convenient 5 reaction point for the thernally defornable
conponent 2, and @tk A&S | RENEREReTReINS s 8 t 3LFP Makifbdap, etefhrical
reasonabl e thernmal contact with the thernally d_eforrIabI e conponent 2
through the head GARRGFHLOR: shobhf FQUALiINg “means 4y

S0, coTPon e, Sed e YA 1460 S B PSSO Kol ind®
over-tenperatsur e LapdifdP'point £8P RfieStH&rmally deformable component. -
2, and the 'h_e_ating. elementf_.. 7 'is itself arranged to be
in reascnable thermal contact with the thermally
deformable component 2 through the head plate 9 as
shown. | |
10 Fig.2A demonstrates how- two assemblies such as
are shown in Fig.2 might be aj:'ranged in parallel to
provide _:_double pole dis_cdnne’.ctiori ‘through the thermal
deformation of a single componernt 2°.
In Fig.3 1;.he thermally _d__e__fqrmable component 2 is
15 shown in a collapsed state-_-:eéulting' from exposure to
an element "over-te_mperai_;ur'e coﬁ_dition. It can be seen
that the natural resilie_n‘;:_e of the leaf spring 3 has
caused it to straighten so that the circuit to the
heating elenient_ haé béén_ ; brbkén at the points 10 and
20 11. The support means 4 is arranged to provide: é-
configuzfation_ in which the separation of the parts is
sufficient to provide a safe electrical disconnection.
Variations from the configuration shown, which is: '
preferred as stated above sinc_:._e it can provide four
.25 separate points of;'.diséonnection on the action of a

single component 2, are of course possible. For



+ ‘that the natural resilience of the l.eaf spring 3 has caused it to
straighten so that the circuit to the heating el ement has been broken at
‘the points 10 and 20 11. The support neans 4 is arranged to provide a
configuration in which the separation of the parts is sufficient to provide
a safe electrical disconnection. Variations fromthe configuration shown,
which is preferred as stated above since iy can provide four 25 separ at e
poi nts of disconnection on the action of singl e- “c¢onponent 2, are of

cour se possi bl e, Forthe§+%5fﬂg §?n h%Iﬁﬁi\ﬁgrkﬂgeg_ggyégazéaﬂ to the

power supply pgﬁagp ich™Wo epl ace e nounti ng nmeans al | ow

di i : |
di sconnecti on gﬁbﬁlgjrﬁ}%’ér%?‘éﬁfﬂ Rale fARRt sEdidcPNEnar tn‘eaﬁt}h%%gl Yy

di sgannecti on. i's possible that a separa

def &¥mabl e conpapgat £ &edl g1hewusad dddinetAalbm bikly Oati N95ednkortieash
poi nt of disconnection; It is only necessary that f%e heati ng el enent

connection poi ﬁh%ri Shel @dslsEedV tforn BHief ane Twol apbtefl @isvomiestiowal 10
.connection, and the contact means 8 could conveniently be replaced by a
pl ati ng .or 50t hpurthermogeqf itiisbpessiblacthatt ar issEparatie coleermaEl By | ver

or a silver
deformable component 2 could be used for each pole, or
indeed for each point of  disconnection; it is only
necessary that the heating elemenf connection point is
W, provided with a surface suitable for an electrical
10 éonnection, and the contact means 8 could conveniently
be replaced by a plating or other coating of suitable
contact material, for example silver or a silver
alloy, applied directly to the element cold tail 1.
Furthermore, the leaf spring(s) 3 could be provided
15 with a plating of silver for example to enhance its
switching capability, and -such plating could be as
described in our British Patent Application No.
Q;j 9102062.8 namely as a relatively thick (30 to 40
‘microns) layer of silver with a small amount
20 (typically about 1% and more particularly between 0.3%
and 0.7%) of antimony. The control terminal(s) 6
cbuld likewise be formed of copper with such a silver
antimony plating. Additionally, the thermally
deformable component 2 could be formed as a support or

25 carrier for some 6£he; component, such as a bimetal

actuator as in GB 2194099 aforementioned, and it could



alloy, applied directly to the elenent cold tail 1. Furthernore, the |eaf
spring(s) 3 could be provided 15 wth a plating of silver for exanple to

enhance its switching capability, and such plating could be as descri bed in . -

our British Patent Application No. 9102062.8 nanely as a relatively thlck

(30 to 40 microns) layer of silver with a smll anmount 20
(typically about 1% and nore particularly between 0.3% and 0.7% of
ant i nony. The control terminal(s) 6 could |ikew se be formed of copper

\élme; gr xgreacz%gﬁén%.gg%gﬁdtgg % %& Addl G onaJ l%rf%rﬁl%r??ﬁ?' ¥6¥tsorre
ot orement | oned. ' Salidreloh 1ed Ppriid rangeﬁsfﬂp? TORBIARF oMoVl g

th i1ient f d_and t n
oot Spring 3 af Tha th8l1eAR! spRARE0a anel R o WK i dr 'S {PYSpaBll te
modi fi cations andoMBéhahtoB§.W bkhar mo@dP4lcatd dntd sad FEEsErbnL J:fif"a“t

skills w thout departure fromthe scope of the present invention
.5 occur to: those possessed of relevant skills w1thout

departure from the scope of the ‘present inVehtion.



10h CLAI MS: 1. A thermal | y-responsi ve control for usewth—an—-electrically

power ed heating el enent for disconnecting the heating gl f ' '
power supply in response to 5 an overtenperature CammanW'%‘WM‘ml
i ncorporating an electrically conductive el enent and a thercnmaklyn s =«

def ormabl e menber arranged to urge the electrically conductive elenent, in
use of the control with a heating elenenfg into electrical contact with a
power supply 10 term nal of the heating el ement-for supplying

el ectrical energy thereto, the arrangenent being such that in response to
an overtenperaturée condition such as to cause thermally induced deformation
of said thermally- deformable nenber said electrical contact will break so
15 ,-. as to interrupt the supply of electrical energy to the heating

el eent. 2. _QIAIMSwination, a thermally-responsive control and an
electrically powered heating el ement, the control being adapted to

di sconnect thé-heat®n “mesRanssive contyoderfeuppise | withspanse to

an overtenperature condjtion and incorporating an electrically conductive

el enent whi ch %t]se'%ﬁ’e‘? PIVRFR h?agiﬂﬁr gaEmente fiodr dimeennectingal
contact with %I!DeOY'\Earatsilf'ng |e>ietmeern@ ri:"%lomoE.i:tshgower supply in response to
5 an overtemperature condition, the control incorporating
an electrically conductive element and a thermally-
b deformable member arranged to urge the electrically
conductive element, in use of the control with a heating
element, into electrical contact with a power supply
10 terminal of the heating element for supplying electrical
energy thereto, the arrangement being such that in
response to an overtemperature condition such as to
cause thermally induced deformation of said thermally-
deformable member said electrical contact ﬁrill break so

15 as to interrupt the supply of electrical energy to the-

heating element.

2. In combination, a thermally-responsive control and
an electrically powered heating element,_ the control
being adapted to disconnect the heating elemént from its
20 = power supply in response to an overtemperature condition
and incorporating an electrically conductive element
which is urged by a thermally-deformable member into

electrical contact with a power supply terminal of the



-

~ 11 heating elenment for supplying electrical energy thereto, the arrangenent

ber ng such that in response to an overterrperature condition such as to
ﬂ wmmﬂ;mmlﬂuced deformati on of said thermally deformabl e menber 5
tact will break so as to interrupt the supply of

eI ectri cal energy to the heating elenment. 3. A thermal | y-responsi ve
control as clained in claim1l or a conbi narlr on as clainmed in claim?2
wherein said thernally-defornable nmenber i85 arranged to bear against 10

t of d
?hgfeofo'fal Aliﬁ&edﬂg?l y- respo%gﬁéuéglgrggggéggﬁgriﬁg%h%r'rérg l'P#gor 913 or _
a conbination agnd ahmﬂg&urarfsu rrbalar; 3s¥bR’ Stat Sl - reggs%eecakéy an

conductive el enent IS resilient so as to resil om-t he power ia'-‘

supply terninal cifertm tBe ecom@it ivh SSucht Aer red | ¥adgborkdta IRy

deforns. 5. A thermally-responsive control or a conbination as clai rred in

cl ai m 4 wher ei n iswiubed ﬁéfonﬁﬁﬂonmﬂtﬁn&&lﬁtmall;elmm{mﬁuw
| eaf spring. 6. A thermal |l y-responsive control as clainmed in any of
claims 1, 53, 4 maid electricdlnedbntacks willdi rexedl soyas to interrupt

the supply of electrical energy to the heating element. o

3. A thermally-responsive COntfdi-'aé"' claimed in cl‘élim
1 or a combination as claimed in claim 2 where:.n said
thermally-deformable member is arranged to bear aga:.nst
10 . a part of said heating element so as to be subject to

the temperature thereof.

4, A thermally-responsive control as claimed in ciaim
1 or 3 or a combination as claimed J.n .éla;'im 2 or 3
wherein said electrically conductive - element is
15 ‘resilient so as to resile from the pcSWer sﬁpply t_erminal".
of the heating element as said thermally-deformable

member deforms.

S. A thermally-responsive control or a combination as
claimed in claim 4 wherein said electrically conductive'

20 element comprises a leaf spring;-.

6. A thermally-responsive control as claimed in any of

claims 1, 3, 4 and 5 or a combination as claimed in any

>



12 of claims 2 to 5 wherein said electrically conductive elenent is urged—
into electrical contact with said power supply termnal by virtue of
reaction forces devel oped between the electrically conducql u“gu ““E“““
at least 5 one abutnment in the control. 7. A ther nal : | *
control as clained in any of clains 1, 3, 4, 5 and 6 or a conbination as
clainmed in any of clainms 2 to 6 wherein tfig electrically conductive el enent
“of the control is arranged furthernore to be 10 iz-urged by said

ther mal | y- def oofakilaimembeto 5nivhetleddt lHatidl Lxud®ricaiiy doRQUREiSEPP! Y
termnal of the control, the arrangenment being such that 1 n response to
thermal |y i nduedemegntoismrged dntaialddtaried] Yonmtrict wEihe sERADBbwkRe

el egtyical contacts effected 15 thereby to both the heating-elenent
‘power’  suppl y S8PRlyaktexmdnale pyowdrtuemy treaction téreée aeveloped | |
break. 8. A thermal |l y-responsive control as clained in any of clains 1
and 3 to 7 or HeEUﬁBPnéhF egtricaiiy ¢ondugtive elempnt lamdmmtlleast

wherein gaid control is arrgnged to effect disconnection of both the live
and neut?al pofRe WPHEENEAR thes comtnal heating el ement. 9. A
thermal I y-responsive control as clainmed in any of

7.. A thermally-responsive control as claimed in any of

claims 1, 3, 4, 5 and 6 or a combination as claimed in

b any of claims 2 to 6 wherein the electrically conductive
element of the control is arranged furthermore to be

10 urged bjr said thermally-deformable member into
electrical contact;. with a power supply terminal of the
control, the arrangement being such that in response to
thermally induced deformation of said thermally-
deformable member the electrical contacts effected

15 thereby to both the heating' element power supply
terminal and the power supply terminal of the control

will break.

8. A thermally-responsive control as claimed in any of
claims 1 and 3 to 7 or a combination as claimed in any
20 of claims 2 to 7 | wherein said control is arranged to
effect disconnection of both the live and neutral power

supply terminals of the heating element.

9. A thermally-responsive control as claimed in any of



lo ctatrms—t—and—3—to 8 or a conbination as claimed in any of clains 2 to 8

caIIy conductive elenent is carried by said
the IMI' Ilﬂ menber. 10. A thermally-responsive control as clained

sC a ms 1 and 3 to 9 or a conbination as clained in any of
clal ms 2 to 9 wherein said thermal |l y-defornmabl e nenber serves as a carrier
for a thermally-responsive el enent arrangedsto provide a first |evel of -
response to the tenperature of the heating elenent, the t her mal | y 10 :
i nduced def or nat¢bamimé aardt BetorBl prdaf cbnﬂdihmatd:ambers iadsédoin &ggond
| evel of response. 11. A thermally- responsive control as clained in any of
clains 1 and 3 t@f 16laimg Eorto rﬁatwlmerasncSauﬁeelenta'n.padﬂmlcmndthiwelo
wherein the action of coupling the 15 control in operative : \3
rel ati onshi p wi telementehsierreiedndi sadd, dherapadilypi mable member. =
t hermal | y- def or mabl e nenber and cause it to urge said electrically S
conductive elenent into eI ectri cal contact with the power supply term nal
of the heating e] enent. A t hernal | respongllve conérol

substantially ast$er &*hm}%eﬁesW?ﬁlv?é almed ip apgof
accorrpany|§1g dra V\iaxgms 1 and 3 to 9 or a combination as claimed in any

of claims 2 to 9 wherein -sa_id- therma'lly-deformable :
member serves as a carrier for a thermally-responsive
element arranged to provide a first level of .-responsé to
the temperature of the hea.tihg- element, the therm_ally’
10 induced deformation of said thermally-deformable member

providing a second level of response.

11. A t-hermally-respoh_sive_ control as claimed ih any of
claims 1 and 3 to 10 or a combination as .claimed' Iin'a_ny
of claims 2 to 10 wherein the action of coupling the
15 control in operative relationship with . the “heating
element serves to displace the thermally-deformable.
member and cause it to urge said electrically conductive
element into electrical contact with' the power supply

terminal of the heating element.

20 12. A thermally-responsive control substantially as
herein described with reference to any of the

accompanying drawings.

-



14 13. A thermal | y-responsive control as claimed in any“T‘Tﬂ?ﬁ?ﬁE—I-gﬁ—~§
40 11 in conbination with an electrical heating el enen m‘“lm“ l\l‘“
el ectrically powered vessel incorporating a 5 conbi “ in
any of clainms 2 to 11 and 13.
14
13. A'thermaiiy—responsive control as claimed in any of
claims 1 and 3 to 11 in combination with an electrical

/ °~  heating element.

14. An electrically powered vessel incorporating a

5 ccombination as claimed in any of claims 2 to 11 and 13. .




