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ol's 5 This invention relates to thernally-sensitive'controls |
f lectric i heat ers of containers such as electric kettles and !‘
jugs. These inmmersion heaters conventionally conprise a heater head
defining a nounting location for the control and adapted to be 10
| ocated in or adjacent an opening in a contdiner wall when the; iﬁlﬁ SI
mounted to the container. Traditionally the heating el enents
heaters terminate in so-called "cold | eads”, which extend through the
heat er head, by neans.of which electrical 15 connections are made to the

heater, and al so include a ho i.ch i rr ed in good

thermal contact with the heat'&‘hre FnH 1 %rtns 10624 at are hereinafter

called "imersion heaters of the klnd descri bed". 20.
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are well known which include electrjcal swtch neans ope lvﬁterrupt
t he power suppl9°§ﬁﬂ°§ﬁu§Qﬁﬁﬁﬁﬁiﬁ%&FtWE@ﬁ%&ﬁe?fuﬁentﬁﬂyeeseﬁsnh

overpfeatlngi afherel@&t@&&mwéﬁdIEHJE2¢§@ﬂ §Mh§ hﬁQnQ” c?%§ee pWEEBjj | ed
i nsufficien container tp cove ar | oile
dry. Such arranggﬁgﬁ é@ﬁﬂ&ﬁ 9ﬁ¥ﬂq%P1?m?ﬁﬁeaﬁ tﬁanﬁFpﬁ KB§56&§F%

actuating neénsteﬁerhedfapmaﬂ "zt et $ NGE bt het B hdcdastrdbedn QOUp|ed

mechani cal I'y tOTﬁesgieQErQEe%@%wé%éﬂ%éCghgg on QQLEEES?%% 93 éff'es

with the el enent and operable to open the con ac upon
over heati ng. Suehtbsﬁt#Bm§r§m9nmﬁqah@ﬁﬁwn9m|%hmmhen ¥Yncesstauetedunt ed

external ly of theaeeabamaehtb@ %ﬂ%ﬁtnally td erei tbARgdneRsijge the ¢
contai ner throu In relation t

ni.n cont al ner
whi ch the heategoﬁéaghﬁ§mm& @& cﬁ‘g’ e? Y?gﬁtthﬁﬁﬁgff ERrs §Xqmpde
arrangenent10i tbysbedngebtiazed tichathd henderns i dé ofckHhdegoneatiaelr members

which are adaptgdsto "RKgagkqSh ny 9%?q$0té1ng elements of such

heaters terminate in so-called "cold leads" by

Tht; I's the replacenent sheet Date: -5 AUG 1995 ThernaIIyJSensitive

means of which electrical connections are made
to the heater. -

15 Thermally—sensitive.controls for heaters
of this type are well known which include electrical
switch means operable to Lnterrupt the power supply
and thus deenergise the heater upon its element
overheating, after for example having been switched

_ 20 on with insufficient liquid in the container to
-, cover the element or having boiled dry. Such arrange- (
ments conventionally include a thermally responsive
actuating means, typically a snap-acting bimetallic
actuator, coupled mechanically to a set of breakable

25 switch contacts wired in series with the element
and operable to open the contacts upon the element
overheating. Examples of such controls are described
in British patent specifications Nos. 1,470,366
and 2,042,269.

30 In such arrangements failure of the thermally
responsive actuating means can represent a serious
problem since if, for example, the container boils
dry and the element overheats, the power supply



*This is the replacement sheet - 2 - - Date: -5 AUG 1995 with the col gy .
l eads of the el ement upon nounting the control to the heater head, thefyn)
_\.{c_Qnt act menbers being electrically connected, via the electrical sw tc
‘yreans of the control, to termnal pins of the control which 5 are
adapted to be engaged by a separdte socket connector for the supply of
el ectrical power to the heater. The currermt Zarrying electrical conponents

are located to the iide renote fromthe head of a thernoplastics body
portion of the c8ittoPOt; RE aytamatigaldy dmtenranted . @nd iextdedi ng
‘through apert ur eabisentkeolfodinpalt it elroen@T0RCithe ) drfaftCqihact nenbers

I n use. The bine | or,_i.S,located tq,the side of the body portion
whi ch faces the Eggkgg ﬁgggggn npshgﬁggﬁggﬂ%é& ﬁ% EVERRY nPUEGSt he
control to the hedter Wbis nbs bhiwt delads T® theaeixpainae iof hr ephhacent o
good thermal eonpaak Whbhehkeplet t R Of . t SQ.as to be
responsive to the eIenenFEBSePEgaF?gg%lgebﬁfbgﬁg%%%gf%é e&ﬂ@“&escribed
above are herei ngpfetychprragd: épnthei sase ofcpliast ige comtiadarers Exanpl es of

such control s arerdesfithineérsNha®ing Blalstie Pared!, Hede ivhal ioves NOs.
1,470, 366 and 2, 42-%69. In such arrgn enents failure of the thermally
responsi ve act ualFRA§IAEaf@NCSRUFEpMELEINT, a0G; g, Lhe sMtsiame burning f of

exanpl e, the conbfi atl boi pardr p£2the contatihers! emhe prablesntis the power
supply w || t i hcal ' rrupte and ,kn the .absence of nanual
I nterventi onmteheggl g%g?@é}?? %é %’?f%?ﬁgﬁg& %ﬁaeh&h[eercodxn 594 i%° event ual | y
burns out. This W8edowigb| andappdiaheecwbpdade isf Likedy dwe tentunathesvitedhut

may also 30  cepptékamBla AR’ hA¥SmARGE! ¥10RE¢ kaddle GiSGaP! plastic
cqnyai ners or containers haV|nEEglas ic parts, since the over-heating can
cause nelting anB2FhYtNRrBiPBchRALURKRPRg of all or part of the container.

The problemis of partIfuaaragtgmpti eanoveriome thds Pioblledit s used
with an apptigncha thhell Bebbssty £8 BEoVIAL' BAlRdug Probeltich 2"
including means operable to interupt the power
supply upon failure of the primary actuating means
when the element overheats. One such arrangement
is described in British patent specification No.
20 2,149,217, whe:ein back-up protection is provided
by a further thérmally responsive actuating means
operable independently of the primary actuating
means to open a set of switdh contacts and thus .
deenergise the heater in the event of serious over-
Y - 25 heating donsequeht upon failure of the primary
- actuating means. In the arrangement described
- in British patent specification No. 2,149,217 the
primary actuating means comprises a snap-acting
bimetallic actuator whilst the back-up protection
30 is provided by a slow acting creep bimetal, although
it has also been proposed_ﬁo_include two snap-acting
bimetallic actuators coppled to respective sets
of switch contaéts and calibrated to provide primary
and back-up protection. |
35 Whilst in many applications the use of a
- thermally responsive actuating means such as a

bimetallic actuator coupled to a suitable switch'
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an early norning tea maker. In an attenpt to overcone thls problen1|t has

b This is the replacenent sheet - 3 - ‘ Dat e: R
- ' 1995 proposed to provide back-up protection i ncl udi ng nmeans oper abl ez
to rnterrupt the power supply upon failure of the primry actuating means la
when the el ement overheats. One such arralBgenent is described in British
patent 5 speci fication No. 2,149,217, wherein back-up protection is

provi ded by a.mﬁﬁmﬁepr@ﬁéﬂﬁﬂlF93ﬁ55$6n§ﬁvé‘a@t@&Pﬁngt#@@nsloperable

i ndependent | y @@rtgfnpéiaaﬁmseahaahlngaﬁeaasthlgpq& g&heeloagfe sWitch
contacts and th ner in the event ,of serious over- 10

e
heati ng consed% n? %ﬁoﬁa ??ﬁraeBFI?NeLﬁFFﬁﬁﬁy §EPSEieRGEERTs. In the
arr angenent deshowhethat BeliabmepepematapacmhycabmobeNachZe&@ﬂ"217 t he

Phe ey 200 Uaingl gRaRp1E0TBELBTENS, B8P LR LadCN B! Ahlel Gedaiy OF Wh | ot

t he back-up pro ron 1s ow acting-creep I met'a
al t hough it5 haef athe Beﬁﬂrp8599§5dheétﬂn§IM@écbw§e§mdﬁsa@kpﬂg bi metal I c

actuators coupggé %esi&§9£05éae sﬁtinefeawhtﬁt QQQE%CEseanéd%@ﬂ brated to
provi de prlnary%and back-u i n-many appl,ications the use

pro
of a thermally Odee“?ﬁgbﬁggr EHEF g??ﬁd“ﬁe&ﬁ? sguse Bl tinget al i ¢
act uat or couplcmdt@eﬁosnatabheoﬁwplabt&eaparmsowfdeheaéemu&ha back- up

protection, r t e ti I f hi gh

wat t age denS|t§£§e%€£$sfh EH §%§e§ ggého&% gp¥ng§a%§5?atlon 25
may not beltacmemuotmtienampaas énsﬁlfsm;iwn Badcams@@rltyniﬁhe effects of
the "over- shoolirbéisbtaic¥ll 8Nseesthby’ blflekad 1iies dbtdlatlEanayn L he

el enent after the heate i iener gi sed eatin an cause mel ting aqg)
defornatlon(ﬁ°E#%BF?c15£F ally tReopsh: t F §W tchi ¢ butyn can
render the knogtoiyDg ehebesktep Aistoetion BEakhel &efnft%tll Y:Qms%lajﬂleirit

fgrtaln C|rcunstanc€§ea°§gggg rz nggagglk% %%%%axggt eo%%' A%ééntlally
15 reclose. Under such circumstances current is thus
allowed to flow once more to the element and this
clearly represents a serious hazard.
- An alternative approach to providing back-
up protection is the ptovision of an electrical
20 fuse wired in series with the element. Whilst
a suitably callibrated fuse can provide adequate
protection and avoid problems discussed above concerning
possible re-closing of switch contacts, the provision
of a fusable link ‘can undesirably 1ncrease manufacturing \;
25 .costs. '
Viewed from one aspect the invention provides
a thermally-sensitive control for an electric heater
of the kind described, said control including
a thermally-sensitive actuating means artanged
30 in use in good thermal contact with a part of the
 element and coupied to a set of sﬁitch'contacts
of electrical switch means of the control so that
the actuating means is operable to open the contacts
and deenergise the heater upon over ‘heating of
35 the element, wherein back-up_protection for the
_control is:prOVided by a pre-loaded spring mechanism
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. : ‘ : y
open the switch contacts but shortly thereafter distortion of the contrgz -
consequent -upon the over-shoot 35" heating is such that the contacts @
-+.eel ose. Under such circunmstances current is thus allowed to fl ow once

more to the elenent and this clearly represents a serious hazard. Thi s
is the replacenent sheet Date: -5 AUG 1995% - -4- An alternative

approach to providi ng back-pp protection is the provision of ap el ectrical
fuse wired in S%§§%%9$$?% Y#EheYQﬁmﬁﬁmevﬂ¥l§tP%?E%FFaﬁ?§ e8I f¥bEShed fuse
can provi de adespretacis cdfcthencemtirdl andveomippisbhenandastuaséngabove

goncer ni ng posséﬁ%fhéfﬁ&i | 19 Qdemdd t Ghe COPL 2L Scohffo Lpg of a

RSP PE PibscohbEol 2415
fusable |ink can undesira I ncrease manufacturing costs., Viewed from one
aspect the inveltidrstresse@scenditionthgrapreyainapgt membesnardl of the

kind descri bed éﬁuoﬁékéifﬁérmsm5@FEééﬁ9reaeeéeehefsbbengLndaﬂascribed,
wherein back-ugﬁgro ection for the, control |§ gr vi ded by _a pre-| oaded
spring nmechani sHFYAERIDG MeRber Peirg _ARPEEA AR 22552NIRE(tRi th the sane

or a further sadefbrmvor ahel® so asntactelehsehehaosbrdhgaint brebi netallic
actuator and co | Si n atin ring which,in_ng use of th
control is heldg¥%$§.€€r%%5§§&§d%%? T%ﬁat§ga'?ttgpﬁiﬁﬁnﬁg§%e 8§ﬁ§q3 nE
operating nenbewpenupablure oficsapdi tigersalliyreensithyensabuatbsing adapted
and arrangegy 20neand 9 dﬁfx@w&ﬁé?’ﬁé éﬁeeﬁqﬂgrﬁbﬁaae igemapé§gg in the

event of serious gver-heating o e contro onsequent upon ilure of .
sai d thermal | y-4R4RY ttRe £R¥cAPhotheRRL iNMRRApEA-PREIBERFAVLRR nember is
noved under thetherswiothtdentaEtHIsaNdsCRoOPPent eBeVebAthBesswi tch 25
contacts so as to.open the.contacts and deg graige,Lhe heater. the
Fatei ni ng nembtdrSner S1E8) 688 Bnthle 1 EPS| Be8AREBS BRRBRE endi ng
t hrough an aperbeimngiarramnged hko noptaperatebwiithpar paoh, and t hereby bei ng
arranged 35 Qefining a mounting location for the control so
'~ as to be displaced in such a way as to pre-load
the actuating spring when the control is
mounted to the said part, such part being in
thermal contact with respect to the heater.
20 The provision in accordance with the invention
of a pre-loaded spring mechanism adapted and arranged
to be released in the event of serious over-heating
consequent upon failure of the actuating means
providing primary protection is advantageous to
25 the extent that reliable operation may be achieved
-~/ despite'deformation of plastic parts of the control .
due to over-shoot heating. Thus, a spring loaded
mechanism can provide a stronger, more positive
action for opening the contacts than is possible
30 with bimetallic actuators used in the prior art -
proposals, and the possibility in extreme conditions
of the dontacts teclosing may be avoided.
In the design of thermally-sensitive controls
..0of this type there are generally size constraints
35 for the various components having regard to the
desired overall compactness of the control, and
a preloaded spring mechanism is also advantageous
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co-operate with the heater head so as to be displaced 30 . i.n such a
ay as.to pre-load the actuating spring thereby closing t he’ contacts upon ?r
nDuntlng the control to the said heater head. The provision in accordance ==2
wi th‘the invention of a pre-I|loaded spring nechanlsn1adapted and arranged to
be 35 rel eased in the event of seriods oVEr-heatlng consequent upon

failure of the actuating neans providi pri. yrotectiqn i s advan ageous
to the extent PﬁthF§IF&SP@cﬁpéﬁgFFoﬁ“ﬁgy %ﬁﬁ% 81 tlon

01;] pl aStICI g Thilativellecompaatdyent Mooetovieat,e: suchhb aAlstr]:Q@;S -5- parts of
the contro u ot._h r anisn1can
Se&ﬂaﬂ‘igh EQR Poe 93k Eﬁéﬁﬁ ih ¥ dé}ﬂ;[éhe ggi;t[

provi de a stron i ve actl o openi ng acts than is
possible wth BuhﬁtahtﬂéléatG@F6ﬁ§ﬁkﬂ&th$t?ﬁ?%ﬁﬁQ#u%iﬂgEF°St%ﬂoposaIs

and the posgibility 'I‘Bee?tEQ@&d%@‘@ptﬁﬂﬂ;S :@cﬁé]ﬁs&@ﬁﬁa%‘é sdiael osing may be
avoi ded. In the desi t hermal |y tive ols of hi s e there
are general ly §P¥e°9gﬂ§f’ti§|“r‘h forgy’ ﬁ??\sliz;r #f’a ‘ﬂ‘ba/ Mfard to
t he desi r_eﬁ ovar abhsilan sp@dmammaam Helad ckmtamlexisemﬁe& pram diistdisoh

spri ng mechani a i gaggh

mechani sm can %é’ O‘Z‘s? 6%%3(’1%% tive yﬂ'cc?rr}r‘péaqqsaf@%greover such a spring
mechani sm can ha theoepem&t@@|S¢Q;Quﬁu9Wﬁr1MQ&ﬂingsﬁﬂﬁﬁhﬁﬂ|%h¢y i ncreasi ng
the 15 NUuERSdh ROnt - athe dpedded Wémﬂmq&mke t ake any

convenient form .and it could for exanple conprise a tensiaon s g ng’ -
adapt ed

normal I'y hel d if 8esd¥adi@edocAr@%ids aofqll?é:#‘ﬁ]a\f P bR
to be rel eased fUic"ehge%@rallQr\/QﬁttHﬁn wnmmrn&m»r ngi z® ddrdttdints

el atively ot ShE Bradens of,preidaiaa, shrlie Mestat iRt (At iged i oe 0
constraints tha posfpresseion spring which in normal use is held

15 in a compressed state by the retaining member.

The form of the retaining member may vary
depending on the general'configuration of the control
and on the nature of the actuating spring provided.
The membe:'should be formed of an appropriate material

20 and be so-arranged as to deform or melt so as to
‘release the spring when heating of the control
has reached a predetermined level consequent upon
failure of the primary protector. -

The retaining member comprises a d1sp1aceable

25 member coupled to or carried by the spring and '
arranged to co-operate with a part defining
the mounting location for the control so as to
be displaced ih such a way as to pre-load the actuating
spring when the control is secured in place. Thus,

30 the retaining member is resiliently urged by the’
actuating spring against part of the mounting location
for the control, and such part is arranged in suitable
thermal contact with the element so that upon serious
over-heating consequent upon failure of the primary

35 protector the end of the retaining member remote
from the spring melts or deforms sufficiently to
release the-spring mechanism and open the contacts.
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prel oaded spring mechani sm conprises a conpression 25 spring which in .
nQrmal use-is held in a conpressed state by the retaining nenber. Th m
fﬁi t he .retai ni ng nenber may vary dependi ng on the gener al conflgurat§E§§§§
t'he control and on the nature of the actugting spring provided. The r
30 shoul d be forned of an appropriate material and be so arranged as to

deform or nelt 150a3par® i) 1R33S tpliref%mrleragsmnehwdimr&f whiggecontrol has

reached a pred%%ern1ned | evel cqnseqhe pon fallure qf th%ﬁprlnar

pr ot ect or . e spring, meghani ﬂﬁﬂ# S5107s FPACEH1 e nenber

coupled to thethprrngadmdnsrmam@ed maycaommamﬂeabhmwcderiheater head so as
to be displ ace \Q@ﬁ r t 555@ I ng when the

control is %hlbg'l?sgglhe r g.(%:’gtng’n aQaq,Btgh%n%c %a f%gé - secured

in place. TRustot fkBe @P&llﬁ'ﬁ%@n@emh §tr ddhe |°é'-r1i"telfy Q!\dgétfcdﬁqt{% act uati ng

spring agai nst eR¥elrndfl 15N N coMRFG 1TSS ¥nly adftifenitS vAlthARAeE i N

- sui tabl e thernal ntact w.th he el.ene hat upon serious 5
over - heat i ng cBﬁsé&GeM?qﬁﬁh? @hﬁ?ﬁﬁqrmuy protector the end of
t he retaining nmenber mermmnftuw tlh:eaa:ﬁfdmgfdrelﬂtm Q:rordﬂfdlr rE1qufficiently
to rel ease the | th fe2 I artlcularly
v3RY MUTREAAY SR AL PR B ULtk P

preferred such e € spring Sanismoncl udes a

conpr essi oA0spitheg tmqfemnﬁai@%nb@pwa@miﬂmlm lopndgiedr i se a
slidabl e push inas} Hel @laPted TN GhideS WIHHP aF( ﬁfihet:@qospwa&eend whi ch at

t he other end ects externally of the control for w th part
of the heater g&"glg %eatmg ent, carrdied Ry th&‘es’%r Q’(ri’g‘eq?’echanl sm are
advant ageous| y isr seegedbde timta watermuightgatindrhdnc ot radjscernithe heater
héad the push Lod 2a03085 s ¢l Wbrtdidet Uatl 2CCd YR %0 25 TO

conpress and pre
_ embodiment, the heater head may define the mounting

location for the control, and in the arrangement
discussed above wherein the retaining member comprises
a slidable push rod, the push rod may conveniently
be arranged for engagement with part of the head

20 when the control is mounted thereto. Thus, the
push tod‘and spring_meéhanism are advantageously
arranged so that upon mounting of the control to
the heater head the push rod engages the head and
is displaced axially so as to compress and pre-

25 load the spring. In the event of failure of the

\_ primary'protector. when the head reaches a certain

temperature the end of the push rod softens sufficiently
to be distorted under the force of the spring which
is thus released to open the contacts. _

30 The operating member which is adapted. to
be moved under the force of the spring into engagement
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e head reaches a certain tenperature the end of the push 'rod softens -

ffteiently to be distorted under the force of the spring which is tHus o
rel'edsed to open the contacts. The operating nenber which is adapted to be
myved 25 under the force of the spring into engagenent with the contacts
may take any convenient form and in a preferred embodi nent wher e t he
spring nmechani sm conprises a conpression spring such nenber may
'convenlently cqmr&usxhéubdﬁfad$gqﬁayxtehdsahyteéabéulggt fob9m one end of

the spring. - he case .of a coi ma convenlently be
forned int egral? t’fﬂar%vﬁ‘[#eﬁ"n% nﬁ'ﬂﬁgé %h ﬁﬁr __g}*.ﬁpépéf-f‘ﬂg nmenber
co- oper at es vmtMEQH&niﬁanQmartSeSUthemBOQSS&bnnaprwagysdepemdmbgron t he

configuration 3[ ﬂ%iyl rlsel%nlg@hl¥hgeasgggenkge switch

contacts |ncIu e |nterengag|ng cont one of which is
carried by @ reAterakl HRRIIM %%@l%f theegPringing & &beto be

di spl aceabl e avensd rg¥md hﬁ:m e r DRg} a§ﬁch aiﬁhlxﬁayscsheeﬁ@ehe‘ieﬁent sheet
Date: -5 AUG é?Q an arrangenent t he
operating nenb |ﬁ£f@ﬁﬂh&ﬂﬁ?ﬂﬁ? %etg?FﬁﬂgEﬁ t oTBRgRAB ?Helpeaf spring

carrying t he nasidhe thentopmd r eideermenber geoecoperatasti gicht kthe of the
swi tch means Ofco%tace{]é“%fosrﬂé&' "BYnt£EE @Qﬁ GQPﬁeHE%Qbﬁfighmo and the

pre-1 oaded spring nmechani'smnay be asSoCl a e “Swi t ch
cont act s W hthﬁaqgnﬁianQtiQneQ@ehbﬁ svitehpoasesto Fyeigeldy of the

‘thermal ly- reSpm%%d#%f%“ﬁﬁE'éﬁkﬁ@ﬁ”@on@&c@étQEQEEBEGKHtEQ%n%QQHh@l may 10
conprise a further set of .contacts arranged:t the spring ()

mechani sm | n GRMARJoMeRRRES REC ﬁ??%l°%ﬁd?f|8HéFLy éoﬁﬁFF§ means
wher eby t he heaQem|ﬁesﬁkﬁéﬂtﬁbanﬂucbbm¢|sgrbb brqledfwisplriimgan associ at ed

contai ner, SUC% n%%nsto %Cl %Jéylgcéﬂ;igeéway from the other contact
' 15 member. In such an arrangement, ‘the operating _
member may convenlently be arranged to engage the
leaf spring carrying the movable contact member.
The general configﬁration of the switch means
of the control may take any convenient form, and
. 20 the'pre;loaded'spring mechanism may be associated
either with the switch contacts which are adapted
to be opened in response to operation of the thermally-
responsive actuating means, or alternatively the _
control may comprise a fqrther set of contacts U
25 arranged to be acted on by the spring mechanism.
In one embodiment, the control additionallv comprises
‘means whereby the heater is disabled upon boilinq
of liquid within an associated container,_such
means incldding‘é further thermaliy-reéponsive
30 actuating means exposed to steam or Vapopr emitting
from the container and coupled to a set of switch
contacts via an over centre spring mechanism.
In such an embodiment, the pre-loaded spring mechanism
can alternatively be associated with the contacts

.:ghe spring. In the event of failure of-the'prinary 20 pretector, when

35 forming part of the steam sensitive switch mechanism.
The primary thermall?-responsive actuating
means and,. if provided, the actuating means for
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- 15 thermal | y-responsi ve actuati ng neans exposed to steam or vapour
emtting fromthe container and coupled to a set of switch contacts viasan
over centre spring nmechanism In such an enbodi nent, the pre-|oaded 0
Qart‘tachanlsmcan alternatively be associated with the contacts 20 fo 0
part of the steam sensitive switch mechanism The primary

thermal |l y-responsi ve actuating neans and;- 8 -provi ded, the actuating neans

for the steam sensitive switch nechanlsn1 may both conprise snap acting
" bimetallic actu&her stepmasensdtizsi omitcdr mechanizm, mawxdatie a stressed

sheet of bimet abohpyiized an@pnactlihy SqwREaa91d QW%mﬁ%rhe Cntra'

tounge such as that -de scrlged in _British patent ontrol may
be fabricated fFORVERS RS £25Ma ﬁﬁEr | @ StEessed  shaet of a preferred
enbodi ment wher biimethad havanglagg&&eralabemamde@mmmﬁyﬁiétﬁ&ﬁh rod which

I's arranged to eng d Spl a the head, the
body part of E-’t hgggo%t ?gﬁ@w{%a t%é‘ﬁ )(.’)L'H'([%Ig t%‘r"n5 qﬁ'@&d rﬁ%ﬁ&"t he push rod
may if necessar?rbélﬁbrneﬁeatnéb§ﬁ2aﬂ5ﬁaV|ﬂ@eaquﬁnaiImaﬁ beediabirdrce t han
other 35 . pla p f/e0! Qﬁﬁg itself. This
avoi ds the poss?tg:tlgldt ‘1*":5?4 th Qﬁi&z:\éortﬁh%%@%%tt&%o cf'%(r:tithe event of
seri ous overhea?Pﬁglﬂe?oPﬁeﬁéFéﬁge odiment, whe QR&HuﬁhQﬂﬁQQ?inl“ﬂn s is
the repl acement eibﬁ:ehtD%bapn%eéUG PA¥n rod which &s didarged®y as to

i.mpair the venen of the ush rod., An erfjodinent resent invention
will now be ES(SPI bgdenggg air?d'lrlé' la\ﬂetdnqtyeftgfeeﬂ't G the .
acconpanyi ng drhﬂadgsthuhbpéynpaEt of the quhnellwhnahtnnnfqomm$enatic
verti cal CrOSS-tSSCkbgaaLnb'kMﬁ&ﬁﬁg' ryq? éﬁ r ol

ures a an

sgcured to the head o nner5|on b are
respectivel y di Bgr &pnmedc acmeserdadt |h@rvat4n9e|aemtmra|henfévﬁesxsmqat ing in

nmore 10 det athant BtRAekOpdagtiR’ pagdtESFHheNcontrol and than
15 the push rod itself. This avoids the possibility
of this body portion being distorted in the event
of serious overheating before release of the spring
mechanism in such a way as to impair the movement
of the push rod.
20 An embodiment of the present invention will
‘'now be described, by way of example only, with
reference to the accompanying drawings, wherein:
- Figure 1 is a partly schematic vertical cross-
sectiqnal illustrating a thermally—éehsitive control
U 25 secured to the head of an immersion heater; and
Figures 2a and 2b are respectively diagrammatic
cross~sectional elevational views iiIustrating
in more detail a pre-loaded spring mechanism.
_ _'Referring firstly to Figure 1, a thermally-
.30 sensitive control 1 is mounted to the head 2 of
an electric immersion heater, the control and heater
head being interconnected by means of bolts (not
shown) and thus being clamped within an aperture
' formed in the wall 3 of an associated container -
35 such_as a kettle or hot water <§ug. The general
confiquration of the heater will be well known
to those skilled in the art, and as is conventional

ect Has Been 1aced'

TR



Referring firstly to Figure 1, a thermally- sensitive control 1 .is nounted

e head 2 of an électric imersion heater, the control and heater head -
gt Nt erconnected by nmeans of bolts (not shown) and 15 t hus being. -4
ded within an aperture formed in the wall 3 of an associ ated container -
such as a kettle or hot water jug. The general configuration of the heater

will be well known to those skilled in the-a&ts and as is conventional the

‘heater includes a heating el enment 20 termnating-in a pair of cold | eads
4 which extend tkheuheaties jingladeska et inarel dmentterminagildged hot

return part whichnl 3 Pa3zedst edhlee 10eRek id té}?{éﬂ) GOt agt therew th.
A resilient annul ar sialing,rin 6 1s tkg?t y engage e e he head and
the control so 2&he Piateglike, head; 2, and heHing st Howalladhdatont ai ner

wal | 3. The cont rekuini palrttded ibh’ dis Brh=RT a hadhdid tiP oo 8 Whi ch

I nt erengage axi a nd are,so.s ed t.Q.define cavjties therebetween

Wi thin which 2 e%k’%f’@&q‘ SB"t?csF\M%’F%%&' of tiRE ot anitlafhunt ed.  The
second body portsesl@ngnclinge$ tilsr ddghily raigagies bbewaan otk itesd
triangul ar confi gygatjan apke 1§ﬁﬁ%ﬂe 1.1 A senarate femal e
socket connectorgyorE?%ecgt@Qﬁﬁg %%) %ste%toﬁapca powgar\%aotﬁietshﬁg‘f er, as is
conventional - 35 Seayj ¥hthhther geatarinegnadil 3.The |ive and neutral ones of
the terminal pins 9 areheosBaered 1 dmi1Mddd Elriddd) &G tsodPe
respective c hd Ieags 4 o% Bhehelﬁn%nt, the free end portions of i ch

ext end throug aPaFt4PRE {0° Whifhs intenengage Y AndiatRte: -5 AUG
1995 -9- forned sa shepédr sb Bedineotavdrt i softHdrebmtvaen .wilttole skill ed
inthis art willy, agy Liat s with as] 0 ts e illustrated,
control and w | |"$§g§g§,1§$@? ﬁgétlt ﬁylg:ecﬁe?daﬁ%q%a%&q%oﬁoﬁ;tbtte‘;ﬁaﬁeed.' 5 ~/
Sinilar types ofmeBAtedr ofhenserrhd bodyr ibesdione 8 includes three

terminal pins'9 arranged in a triangular cbnfiguration
15 and adapted to be engaged;with a separate female

'socket connector for the supply of electrical power

to the heater, as is conventional with this type

of control. The live and neutral ones of the terminal

pins 9 are connected via electrical switch means
20 to the respective cold leads. 4 of the element,
the free end portions of which extend'through apertures
10 formed in the first body portion 7 of the cohtrol.
~ Those skilled in this art will be familiar
with the basic components of the illustrated control
25 and will_recognise that the general layout could
‘be varied. Similar types of control are known,
for example from British Patent Specifications
Nos. 1470366, 2149217 and from our co-pending
British Patent Application No.8502170. The improvement
30 of the present invention is applicable to all of
these and other known controls.
The control illustrated in Figure 1 further
comprises a primary overheat protector including
a snap-acting bimetallic actuator 11 mounted in
35 good thermal contact with a dimple 12 formed in
the head adﬁaéent the hot return 5 of the element.

The éctuator 11 is of the general t?pe described
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known, for exanple.fromBritish Patent Specification No. 1470366 and frg
our co-pending British Patent Application No.8502170. The i nprovenentf o
-the present invention is applicable to these and other known 10 cd

Jhﬁf ‘thre ki nd described. The control illustrated in Figure 1 further
conprises a primary overheat protector ifacl@d+ng a snap-acting-binetallic
actuator 11 nounted in good thermal contact with a dinple 12 forned in the
head 15 adj adenBriiltd sthoPatentr Specdff iidad ioine Mentl., SIEQZédtuaﬁor 11 is of

the gener al typ%h@%ﬁ%hbﬁ%@e@“aBEbB%§Bpohﬁ%heSﬁ%C Hf&%th%” %e§42 257 and
t hus i ncludes a cen .tong #@Qﬁ §E % secured to the |rs
S

portion 7 of th&% Frﬁf °ﬁéﬁﬁ@quPFWQIS@Weweaz§ and
an upper perlphemeh B@rhlhhmhér d?h&eumm&@wpobhﬁoﬁnlﬁpb%rabéiﬂgﬁérﬁqr
engagenent th_an.,axially s ush r.ad ext.e dlng t hr ough
an aperturew:sn %étflopsf“bodehSOE‘PPS% ?oéﬁdoé‘o pérsatalrﬁ)d Qrset of
swi t ch cont act s efigagesieatniwbr at ax isdiliye slidabden odish rodluhem the live
or neutral termgpal i Bxedd]n | B gh o Gl el b chlde dgator 11 Ts

calibrated wth a nom nal oper eratare o SO as tao undergo
snap action whehoﬁﬁeperéﬁéﬁt70@@ﬂh§9r9peﬁéﬁh@ﬂaﬁpwé la sielkg otfe sw i@t ched on
with insufficiegontabes ot shawhlyevﬁqréealﬁersetrqe@wwéeﬂ digwayt or in

t he event tgat tg &Qnta|ner b0|I n operatlon of the acgtuator 11
it reverses=i'ts “Cfr é?&r@rfPGHFFﬁ GGﬁFP@E&afPﬁh S1REh & FeSPEFY VR and the
upper peri pher akofdr lead 34 t Mheecakttuatorvad nmghhﬂﬁmdhwedemxamay from 35

the heater heads 8adhalooRaadd ot Ruslaial MICh dic e ggpens the

switch contacts soO as terru poOweT supply to 3% nment. This
gener al arrange#@nundﬁrpplﬁaﬂy pﬂ&u@@tahemShhﬂleMemﬁnt qmaxhﬂﬂiﬁpartlcular

TS is the repEBEEQEBhFiQeﬁhv@ﬁbebeeﬂ ?U@t@ﬂ%é on with inkY¥fGfdrduration

illustrated, s simlar to that déscrib
1 water in- the container to cover the element or

in the event that the container boxls dry. Upon
operation of the actuator 1l it reverses its curvature .
from the configuration shown in Figure 1 and the

upper peripheral portion 14 thereof is moved right-
20 wardly ie, away from the heater head, so as to
engage the push-rod which in turn opens'the switch
contacts so as to interrupt the power supply to
the element. This general arranqement'qf primary
protector is well known, and the particular configqura-
25 tion illustrated is similar to that described in
U more detail in our co-pending ap?liéation no. 8502170.
The control illustrated in Figure 1 further
comprises a second set of switch contacts 15 arranged
in series between the other cold lead 4 of the
30 element and a respective terminal pin 9. The contacts
15 include contact members 16 carried by conductive
leaf spring elements 17, 18, one of which 17 is
connected to the base portion of the respectiVe
terminal pin 9 and the other of which 18 is qonnected _
35 wvia a further conductive strip element to the respective
cold .lead 4 Such a contact arrangement is of
the-same'qeneral type as described in our co-pending
-
BeenRzﬁaOﬁd
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in nore detail in our co-pending application no. 8502170. The control

i trated in Figure 1 further 5 conpri ses a second set’of switch

C cts 15 arranged in series between the other cold |lead 4 of the el ement<
and-a " ‘respective termnal pin 9. The contacts 15 include contact menbers 16
carried by conductive |eaf spring el enendd 7, 18, one of which 17 is

connected to the 10 base paq of the respective terppnal pin 9 and
the other of ARRYicAFiQn d'!ﬂméﬁoe?& n ROt PR OtRRR B IPLLAE 1| p el enent
to the respectdoﬁl@hchﬁmrk érétpﬁssalhzlm.t act arrangenent is of the sane

general type as descIrH dDLHet?O Pelsh Felgpiﬁ_c%lgpr §502170 but 15

- many other simlar con |ons are possi heé second”set of contacts

15 i s arrangedQ @Qﬂﬁﬁﬂﬁs l'bya $£xidakle ePlib%%‘h"‘P‘éd’QowM?bhm ntRERn

co- oper at e Widdlopd riitds VETHEra Aled&¥ MéfbeR! 21 Ofo?mﬂx@aﬁéﬁens' tive
over-centre Spl‘édng nmechani sm n,ot over-ceptre spr [ ng

mechani sm may @ %ﬁﬁ"‘boﬁﬁ}b‘#ﬁ%’n‘fe f%‘f‘?ﬁ"é?ﬂ“é%n%@ﬁf?%n’ﬁ??gaﬁ FPBrises a
second t her nal dnotf @mm)l Ve Biod Lmtem-g:euwfls spoingxmephanbsmurt her

snap-acting bi e vapour

emtting fromn{% corﬁ alq'rf}}er enﬂ(}{&hfé ?R& g ge%fgﬂgﬂvadapt ed to

trip the over -compuisedrd rﬁ;qm%a#hmeblmreap@estmrgct@athegheater

Thus, in Ut HIAHUCTESY diddmisid A Ofhit Ehée gslﬁsplacu B%&tsmiée lever 21

|str|ppedtoasecond p%‘sivctlon(not shown) wherein the push-rod 20 is
urged 30 | kR h (3fB%ROS aftean PEnYaPeYr ;oM EEiRGd part
22 of the Ieaff:ﬁmlim“e Jdbmtﬁmy direingriveil ind Sandewbiokefs As i s

t | t -
C e ey TR o o PR  ECRYRE P LS
further conprissefs 4o dd-nang ke i the feeater sm TBusei dnethei th the second
set of ConRt tsaCt&bﬁ]a?r‘e%ﬁh 'islﬁ{é tPnpréfﬁEiS facgpg,q B&Qifﬁ&l on in the

event that the I ¢ act uat or
the lever 21 is trxpped to a second position (not

shown) wherein the push-rod 20 is urged leftwardly,
i.e. towards-the head, and engages a free-end part
22 of the leaf'spring 18 whereby the contacts 15
20 are broken. As is conventional means (not shown)
" are provided ﬁhereby the over centre mechanism
‘may readily be manually reset.
'The'illustrated control further comprises
a pre-loaded spting mechanism associated with the
25 second set of contacts 15 which is arranged to
prov1de back—up protection in the event that the
bimetallic aetuator 11 should fail. One form of
spring ﬁechanism'is shown in more detail in Figures-
23 and 2b, from which it will be seen that the
30 mechanism comprlses a coil spring 25 which is mounted
w1thin a recess 26 formed in the second body portion
8 and which in normal use is held in a compressed
'stare_by meens of a retaining member in the form of
a pueh4rod 27. Push-rod 27 is formed for example
35 from nylon and extends through and is axially moveable
within a bore 28 formed in the first body portion
7. Thus, when the control is clamped to the heater
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“This is the replacement sheet Date: -5 AUG 1995 - 11 - should fail..
.One formof spring nmechanismis shown in nore detail in Figures 2a and 2%,
_.j.;f"r;pm_v__,\pi ch it will be seen that the mechani sm conprises a coil spring
“fhich'is mounted within a recess 26 formed,in the second body 5 por Ki_g¥r
-8 and-which in normal use is held in.-a conpressed state by neans of a

retaining menbgealy) che budR-God Iyl e’ knd Wilkd Whe’ 1d Slfigred for
exanpl e from nyl on and extends through and 1s axially noveable wthin a
bore 28 for med TightHardlysreddhiveo to the Gantrel sthihatyddye the control

s clanped to isprimgat2s ilseadmpreesedh-rod 27 engages the head and is
urged rightwardly relati 0 .t he, .contr t hat_ .t he rd N I S
conpressed. As shova%n sé?:g&} eﬁ"zg‘it. es?rbl %}%%%&%@2 16{15%'1%593 operating
menber in tBe Bor PPerading meyderorime dthentfaymmiafy arharawidth figrimed ext ends
lateral |y and yhirelriad 13 83 ifth wHIH YR UndY t ggyal f ring 18

- adj acent the free gﬁg pgt@on 221 there?g I—b\A/evatlagr ,ﬂas slol\;%ﬁaln?oFi gure 1 in
normal ‘use wheWhigP 4% @fFangesy for engagemant Withedhe deafhe push-rod 27,
the Operlgti ng sprieg :ml ;afajtd%@naﬂorﬁm ﬂ:@f;miaecbf&miaid 2 rtQiEr’fégﬁ.: eaf
spring so that norma e _cqnt agts are free to open.and close in
response to opgégﬁvﬁﬁ'of¥ﬁi’qw&%n & M ifnorr}ﬂ’ﬁ'balpa € &heﬂﬁe :
st eam sensil@i vé&has spr imgedsc prie-dogded dpynondans off thenvpush-rod event of
failure of the 3Ct yaleo : é&@ﬂg@@ﬁp i { quent
over heati ng of the%%ea p%;rt?stteigﬁt?{{e end of &fe%ﬁ%%ﬁ@z%@mﬁ ch engages the
head to soft enaXi@ldst Sremuide Leaf mRdadbil&Eo thate ngymadd ¥iher eby t he

spring is rel exhed conthictiseIts Yarked feadbt® IderRAIAId MBI J&dppregage
tke/l eaf spri ng 18 anqaéﬁpen tﬁe&&‘rc?g ta‘lrcts. The hﬁ% |ﬂ§d_‘t hups lﬂ:i_esab_! ed, and
si nce the cont & 9PE5 a0 n t&Fe &5 TP PA% coil spring
25 t he posdiShi oft thef sXeam-sensiddiventovesciaesitne cpting cedheotisms a
result for exanple o ledfe? i eVert?'ds Haitir WY "dHe GRRALIY 11,
the arrangement is such that the consequent overheating
of the head causes the end of the push~rod 27 which
engages the head to soften and deform under the .
20 force of the.spring whereby the spring is released
suffiéiently té enable the operating arm 30 to
engage the leaf spring 18 and open the contacts.
The heater is thus disabled, and since the contacts
15 are open under the positive action of the coil
25 spring 25 the possibility of subsequent reclosing
g_/ of the contacts as a result for example of distortion
of part of the control caused by over-shoot heating
is avoided. R
Modifications of the control described and
- 30 illustrated herein will be apparent to persons
skilled in this art and the disclosure hereof is
intended to encompass all such modifications.
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over-shoot_hgaLLn94ﬁsﬂmNﬂTTTE ~ This is the replacenenf'sheetﬁDate: -5

Al -12- Nbdlf tions of the control described and illustrated
her “anﬂ|‘ ersons skilled in this art and the disclostre ‘s
her & |s | u ass all such fgdlfications 5 This is the '

repl acement shéeet “-. 13 - _ 5 AUG 1995 dainms: 1. A
thermal | y- senS|t|ve control  of the klnd descrlbed for an el ectric inmersion
heater of the kind described, 5 wher ei n back-up protection for the
control is progladeshy a pre-loaded spring mechanismincorporated in the

control and associated with the sane or -a further set of switch contacts of
the control as_the binetallic¢ _actuataqr ,and conprising an acftuating spring

which in 10  ImormaP fherdeliyssensitdive cominel for an &kektindition by
a retaining rrenbeltearndfalthepmm de sorriibed c agidddntidie smcngamgal d -
retai ni ng nenber e| rr d to deform.or 'so as to
rel ease the spPlﬁg 3%' aﬁiﬁﬁil %ﬂmﬁﬁﬂﬁlﬁﬁfQﬂg? e 15
control conseqdenusepan ganﬁum@eamaimqwnﬂantnnngh s@ant iofe the uating
means, Wwher eupgl hiahOBHER LB ITITRY o SIBWK i (dnduee of the

spring and co-operates wth e switch contacts so as - to open the contacts

and deener gPseofhelgetrdcal gwitahymaans i itde ﬂ?“tr%’elﬂ hatyabl y
mount ed in rel ghkoactRating avétaemursg dperaibde ao R Wik ldbnﬁéwts

the heater headdodsBReralae in ReATaH i WA RS 8 00 R
actuatlng sprlmgetbdembmholmhen;nﬂubankﬂunﬂpronﬁnt1on for the : _
control is provided by a pre-loaded spring mechanism (u)
10 associated with the same or a further set of switch
contacts of the control and comprising an actuating
spring which in normal use of the control is held
in a stressed condition by a retaining member and
~ an operating member coupled to the spring, said
15 retaining member being adapted and arranged to
"deform or melt so as to release the spring in the
event of serious over-heating of the control consequent
upon failure 6f'said'thermally-sensitive actnating
means, whereupon the operating member is moved
20 under the force of the spring and co—operates with
the switch_contacts so as to open the contacts
and deenergise the heater, the retaining member
being arranged to co-operate with a part
defining a mounting location for the control so
25 as to be displaced in such a way as to pre-load
the actuating spring when the control is
mounted to the said part, such part béing in
thermal contact with respect to the heater.

.2. | A thermally-sensitive'control as claimed

30 in claim 1 wherein said preloaded spr1ng mechanism
comprises a compression spring.
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; 25 mounting the.control to the said heater
thermal |l y-sensitjve control as clained in clai qmmgﬂuluﬂuﬂmllprel o@ _
. . spring nechani sm conprises a conpression spring.» L MAS /
w_fhermal |l y-sensitive control as clained +nlélains 1 or 2 wherein the
‘retaining nenber conprises a slidable push rod which at one end is coupl ed

to the spring and which at the other end projects externally of the 35
control for engagenent widind g -haMer fRatodkrol Ad herdmidy- sensitive

control as clai,jted jn any This.is the replacengnt sheet - 14 - |
Date: -5 AUG 1S iH&ted r?g’dc{yaﬂh%ﬁbiw e T 2ARA R RETRERD SOMRE kSRed
of nylon or ot lersltirdabioplmeth acodratteglnlat Sone ferdietsiatdyplshsiti ve

control as @ ai ' i 4 r el I | ody portion

of the cont :Sol ﬁ%ﬁ#@dﬁoﬁf%%tweﬁ%r%tav% %%éhh%ré)tgé%e?%%%)st ance than

other plastic B¥ternFgzlinholdite glonhrPk Hear tengagrnentdritlsarith 10 6.

A thermal | y- sensidd o Y e driti nldhx?i‘ﬁ’ngf”ft‘i@%%.d ai mwherein the
atera

operating nenbér conprises an arm whi ch extends l'y fromone end of
the spring. 15 7. A thermal |l y-sensitive control as clainmed in claim®6

wherein said arguis 3 rihegach o/~ ssrgaigeimntcontiboR asatlsimedg carrying a
thernally-sonsi ¥l Rt oFRRet e BA%F AhAn T, Aty sas wi ¢ h
ref erence tl® t Hocddompdion mhelrcontnysl comprises the head of

an associated electric heater, the push rod and

spring mechanism being arranged so that upon mounting
U of the control to the heater head.the push rod

engages the head and is displaced axially so as

15 to compress and pre-load the spring.

5. A thermally-sensitive control as claimed

in claim 4 wherein a plastics body part of the

control which confronts the heater head and mounts

the push rod is forﬁed of a material having a higher
20 heat resistance than other plastic parts of the

control and than the push rod itself.

6. A thermally-sensitive control as claimed
_ in any preceding claim wherein the operating member
o/ . . comprises an arm which extends laterally from one
25 end of the spring.

7.- A thermally-sensitive control as claimed

in claim 6 wherein said arm is arranged for engagement
with a leaf spring carrying a movable contact of
switch means of the control.

30 8. A thermally-sensitive control substantially
as herein described with reference to the accompanying

drawings.
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