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el ectric imrersion heaters of the kind which are used in |iquid heating
vessel s such as jugs, urns and particularly electric kettles. Such heaters
conprise a heater elenent mounted on an el ement head, and in use are
associated with a 10 thermally-sensitive cqntrol |nclud|ng an electric
switch and a thernally responsive actuator arranged to open the switch and
cut off the supply of power-to the el ement on overheating of the elenent.
Such controls are ternmed herein controls of the kind referred to. This may
occur 15 either if, for exanple, a kettle is switched on dry or if it
boils dry in use. The sensing byridetpféUshRérsiohhBeg¥fBeati ng of the

el enent is conventionally achie ortion of the
el en@fit whi ch becones hot in use (called the hot return portion) 20 to

t he el ement bead and mmﬂsinnﬁen;ﬂdnanumatéswtqukédtxn¢f&mmﬁtsienurn in

.good thermal con r aters
of the kind ref: e?‘%e%‘etws I&#h ﬁhemarﬁ Qﬂ,gi}&-[‘eﬁ#ee lgsa ers o {ﬁlaeﬁg -E%g erred
25 to are conv¥esiseds Ispclomst ngssd Winshrand partiaitlanly i ekechrécof

formng, ready a‘k@t't@.@sl ' tléxﬁﬂfj Hiae i iR r U B Hdat dy - ei’@ﬁ‘@x’{@rmo&ﬁtaa

such a good conductor of heat, in an overheating situatiop the te erature
iat the periphery 9% am eledent; head .. And deo A8 axg PeIRGraed Jwith agj ng
after the caotr olthha-&aualymswsad:ﬂd& doiEfols e lud ity Sal ceTédteilc ogwitbRot

tenperature may rai.se ch_as _ler and Jjf_.the n cessa y. he
.seal is not to b& 8aﬁa§§ ' sfﬁﬁgﬁﬂﬁﬁacﬁagfmﬂﬁ?ﬁ I g %FP gﬁgnd
t his order of tespert@mmd sut ofife 3 suppijerofs qaiwenrto stheé aklemént Ohi s
purpg?e, but the%v@&ﬁe%ﬂ@ﬂasdfathe element. Such controls are termed

herein controls of the kind referred to. This may occur

15 either if, for example, a kettle is switched on dry or
if it boils dry in use. The sensing by the actuator of
the overheating of the element is conventionally
achieved by welding or brazing a portion of the element
which becomes hot in use (called the.hot return portion)

20 to the element head and positioning the actuator
opposite the hot return in good thermal contact with the

: head. Such heaters are termed herein heaters of the
[ kind referred to.
The element heads of heaters of the kind referred
{ \\J 25 to are conventionally constructed of brass, because of
its ease of forming, ready availability and high thermal
conductivity. However, being such a good conductor of
‘heat, in an overheating situation the temperature at the
periphery of the head rises considerably, and keeps on
; 30 rising after the control has terminated the power
?' - supply. This so-called overshoot temperature may raise
' tb_as much as 250°C and if the necessary peripheral seal
is not to be damaged it must be made of a material which
can withstand this order of temperature. Silicone
35 rubber seals are suitable for this purpose, but they are
expensive.



-2- Such high tenperatures could be avei ded, and seal s of | ess expensive
material could therefore be used, if the el enent head were nmad€ of a
material of relatively |low thermal conductivity, such as 5 stainless:-
steel, as described for exanple in Britigh.Patent Specification GB 2052227.
In view of its strength a stainless steel head can be made nuch thinner

than a brass head. ghighs hti@hn%ﬁ%:eﬂd’tmid&iid)rbé‘“é&bimtherfT&'
~conductivity, reduc§% t@grnal 1

di ffusion fromthe t retugrn to the
or i phery. of 3o RETS. OlhRRRe SRRATAIYE (TAKTT 1 FHLT D LAREFEaEES
st ai nl ess st bel ulsedds ifathen@lemantd et pitare enadé hof nremsteniseat er s
manuf act ur er g ¢l argel h t and_the greater 15
difficulty i %fvéfgkilgﬁév\%n%&s%%%hﬁgmeér]i %&g@%ﬁ%ﬁ%a %lg?ﬁ %? ass. Ty
Ther mal | ySsestainlessomtesls fasr desnmihedffoheekample eivrBritish L
conventi onal by tn¢! YRl dike T 6B AR ¥E afh Ui & of YPESAl I Y a snap-

20 acting binetal lic actuator, coupled nmechanically to_a set_  of breakable

y .
swi tch cont a8t&eRgtdd & Stadnless itirehd et et BAMPRrBBFR to open the

gont a_cL sduPomgtim_eememt aO\tfzrrSarwmafgi_. Emﬂﬁ%hmnﬁﬁﬁgosgngéﬁbﬁngﬁgzg 260
escribed I1n Brirtis t ent speclfd catlons S. an , , .
I n such arraHd&heﬁP? %'ﬁﬁﬂ%}<ﬁ° cE*ﬁiﬁ%ﬂlﬁpiﬁkﬁ?th%r@% trol can

represenfila défifosdom dricamtdiendet fretuwrn ekanphe, pehépbenyai ner boils dry
and the el enpgt e S, Holfe v, Vel d & - : he Lgally
interrupted?%§n§%¥nﬂﬁ%§%&mence of ﬁ%nua_iE#%%%eﬁQFggR%hg %?gégg?&%gH
become hot t eStadaliess: stegd iheads haswr ot EuRdsaeeePtanee not only | eads

to the expengq el imhmedidhf hdBilr &IiMitadtirdBY PhEgeEPNSHI tULE @ serious

35 safety hazard in the iﬁse of plastic -contai
account of t

$

e greater cost o angeége greater v/
15 difficulty in working with such material as compared
'~ with brass. '

Thermally-sensitive controls for heaters
6f the kind referred to conventionally iﬁclude
a thermélly responsive actuator, typically a snap-

20 acting-bimetailic actuator, coupled mechanically
to a set of breakable 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

25 specifications Nos. 1,470,366 and 2,042,269.

In such arrangements fai1ure of the thermally : {,/
sensitive control can represent a serious problem
since if, for example, the container boils dry
and the element overheats, the power supply will

30 not be automatically interrupted, and in the absence .
of manual intervention the element will become
hotter and hotter until it eventdally'burns out.

This not only leads to the expense of a replace-
ment element but may also constitute a serious

35 safety hazard in the case of plastic containers
or containers having plastic parts, since'the over-
heating can cause melting and in the extreme burning



or “contai ners having plastic parts,® since the over- heating can cause
melting and'in the extrenme burning .of all or part of the container. The
preblemis of particular significance where thg control is used with an
appl iance which is Ilkely to be unattended, for exanple an automatic

electric kettle or Q@f'%SPPerthéeéo con rols as?;ggP% tgsovercone.

this problemit has een € ed to provi ermal | y-
sensitive back-up pPHtRRE b%ulﬂél%H?%gfh%%m%eo$%¢ébléh?oc@hté¢lup$ t he

power supply upon faséareieh éﬁ&aéﬁlpéxhé@rﬁ‘hpél@tf§tPik%§”téhBeelhﬁ’£r€E@nded,
over heats. One such arra%gm$ﬁ e su €6Ct f Brit

|
speci fication No. 259§ I%ﬁe utomabtie .81¢ ﬂbrt?eéﬁtgfﬂn?éla?hernalIy
connected to thesel eaehy MQam1m@rt®@cmam®rprotect|on It has al so been 15

proposSed to use two snap ga€%$§§€1£6 @@Eggﬁgréhfgbgrégléﬂ {gspectlve

sets of contacts and call ovide prinary pr Ot ecti on.
Anot her arrangenenthag H%%@r?t@ﬂp$ ¢tP%%Vp@eeﬂ@ntp@b$fh%ﬁ%h@nthemmally-

2181598, wherein ba&&nyﬁwgtssé&%lér&waw&d ?Rcmaﬁnerﬁeéﬁedsﬁe%wg

mechani sm associated with a set switch contacts of the control and
conpri sing an actuaF?nb“%%??%@twﬁ#%rp?ﬂﬁﬁoﬁﬂﬂPlﬁs%P%$ fatlusntebl the held

under conpressipg byr fmPes hpf Sectsr tinger VERé eieﬁeﬁtoaeeﬁueataeatl ng of

th trol 25 t fail f . th
pusherod s adapt ocoth SUFY CREEHOITRTES m EURCPRIERE A8 BEEFRSP: EeFentasea

and the switch contspeelbbemthmd meenblg92b7;htnbbades aThDoﬂBb¢y1ﬁgnS|t|ve
O ohe e or % ne SR, bindler NG  haBl U oLl YiblhEeree !l
prlnapy protection Bgd ﬁogoh@cgmw@rprotectlon. It has also been
15 proposed to use two snap-acting bimetallic actuators
coupled to respective sets of contacts and calibrated
to provide primary and back-up protection. Another
arrangement is described in British patent specification
No. 2181598, wherein back-up protection is provided
20 by a pre-loaded spring mechanism associated with
a set of switch contacts of the control and comprising
an actuating spring which in normal use of the
cbntfol is held under compression by a push-rod.
In the event of sérious over:heating of the control
25 consequent upon failure of the primary protector
\\J' the push-rod is adapted to soften and deform, whereupon
the spring is released and the switch contacts
open and deenergise the heater.
Thermally sensitive controls having a thermally
30 sensitive back-up protector which sense the éemperature
of the element head in the section of the hot return
to provide primary protection and at some other
location of the head, removed from the location
of the hot return, to provide back-up protection
35 are hereinafter termed thermally sensitive controls
of the kind referred to . In the event that the
primary protector fails it is imperative that the



| ocation of the head, renpved fromthé& | ocdtion of the hot return, to
. provi de back-up protection 35 are hereinafter. termed thermally’ sensitive
controls of the kind referred to . In the event that the primary protector
fails it is inperative that the -4- back-up protector operate before
damagi ng over heating occurs. On the other-hand the back-up protector unit
must not operate unless the primary protector has fail ed. The bal anci ng of
these two ref@ckeh¥oreqtorjigrarate bekre #mad bng reverkeaking nventi on
the el ement beedref. anrelad dthd i THYEd %h@aa&@f-@ﬁb( precktpgrreferred to
for use with a.thermally sensitive control _of the kind referred to, is
thinned in 1§74 ng} ﬁéﬁingﬁfQﬁ 35 B8 RUHRY B?°?ﬁ%£%ﬂing t he
regi on of théaasotfadidtedr.n [Tt iblandingisef wrhese btwd requbrementsh on dr%

i

condi tiong tRiss 4N A W |1 inmpede the .radial diffusion of heat in thes

head and fedudce the conduction of heat to the periphery 15 of the head to
gi ve further proteddccerding e e EPresgntecinveentiopethegelémentdi al

di T usion of nagal ol ¥ MRS fuilr HoRUELELE B5E Nehd NELgal near e

hot return position and enhancing an recti eat conduction to the
_primary prot E8f6rreche ey MR iR e ?%m]gbi’ﬁﬂ%sﬁﬁi’ﬁe pri mary
protector anéohereq @fetHONidE Mfarrtdi®sto A 88, thinReduUfhicient area is
“head, thid wiry BERE;PRzRIAI LIS SIRATSE S At B e e
response ti mehies refipar dfc Wher hexty ardtagen vwa it bbemenin heaesunden hi gh
Uherml condyglihvbing B @litor® Uil iy it e B8 ULRLENERSah Ly " eSPONSe of
"will impede the radial diffusion of heat in the W/
head and reduce the conduction of heat to the periphery
15 of the head to give further protection to the periphetal
seals. - Impeding the radial diffusioh of heat also
has the effect of concentrating the heat near the
hot return position and enhancing and directing
heat conduction to the primary protector, thus
20 reducing the response time of the primary protector
and hence overshoot temperatures.
Also, if a sufficient area is thinned so
as appreciably locally to reduce the thermal capacitw
.of the head, this will also reduce the response
25 time. The reduction of the response time is of ﬂa/
particular advantage with element heads of a high
thermal conductivity material such as brass. |
By quickening the response of the primary
protector, thé temperature at which the back-up
30 protector is set to operate may be reduced without
unacceptable nuisance tripping, thus reducing the
risk of damaging overheatiﬂg should the primary
protector fail. To reduce the response time of
the back-up protector the thinning of the head
35 in the region of the hot return may be extended
to include the location of the head whose temperature
is sensed by the back-up protector or an area of



protector, the tenperature at which the back-up 30 protector is set to
operate may be rfeduced w t hout unacceptabl e nui sance tripping, thus
reduci ng the risk of damagi ng overheating should the primary protector
fall. To reduce the response tinme of the back-up protector the thinning of
the head 35 in the region of the hot return may- be extended to include the
| ocati on of the head whose tenperature is sensed by the back-up protector

or an area of the theadhaay g Welnnedndulahi sy zeumndaiels rcludesides
both the said | ocded ey ddvs e dde féaigﬂLoﬂTEhéfﬂéwed ar ea

of the head may al sq include 5 or surround those parts of the el enent which
extend through and ¥ ronnected to the head. In this way heat fed into the
head_;\t%y conduction al ongHeheimehtardwaih, tivs Weyd way Prabl Hoeids t he
el eneht overheats particulardy.f the sheath s 1 of a hi t her ma
conductivity teral%aIst“‘é:.crg).u dr a{:shs?searpaarts‘ﬁe ¢ e'?’rt\\aehte et gy ﬁcmwa?’f%e'bénsi ty,
is al so confined tthrough anferaszteosonrmqimditte dshe Thaad! enbntthibad i s '

preferably a netal,pl .23 ¥y as q{eﬁtw%&%% lafokgn t hi ckness

15 and the thinning is between 40% and 90% of" its thickness. A thinning
whi ch surrounds t k&e &diemiendt sheatlot a%mah ke & Reoblem dhemdtlR her parts

of the head as preweienty cvatHeRaed gk Rt 10NS) | {#1t etk byh@a®h opye forned

into the head.e. g. by ¢aining. 20 The back-up projector nmay take
varbous.for s 12 aton Eahtliediay sonduduly CRodir R EIAL S 6y Brdss,
alternatively, a pmé |theded esentnhdhasechdnigmwest s | demsitpy esiks anldy a

223{Fg;iybaeSponsE@%ﬂfﬂéﬁ'ﬂ&“ifﬁ?ﬁ“%vé?gﬂbé¥sﬂéhég¥§¥49§9.in UK Pat ent
U The element head is preferably a metal plate

e.g. of brass of between 0.5 and 1.5 mm thickness
15 and the thinning is between 40% and 90% of its
thickness. a thinning which surrounds the region
of the hot return or that region and other parts
of the head as previously envisaged may be constituted
| - by a groove formed into the head e.g. by coining.
' 20 The back-up protector may take various forms
as, for example, a slow—-acting creep bimetal, or
_ alternatively, a pre-loaded spring mechanism held
! in compression by a thermally-responsive retaining
means, such as is described in UK Patent Application
25 No. 2181598.
' The thermally-sensitive primary proteétor
may comprise. a snap acting bimetallic actuator
of any convenient form, for example a stressed
- sheet of bimetal having a generally domed configuration
: 30 and a central tongue such as that described in
| British patent 1,542,252 '
Embodiments of the present invention will
now be described, by way of example only, with
reference to the accompanying drawings, wherein:
35 Figure 1 is a partly schematic vertical cross-
'section illustrating a thermally~sensitive control
secured to the head of an immersion heater according

»



25 No. 2181598. The thermally-sensiti'Ve primary protector pay conprise a
snap acting binetallic actuator of any convenient form for exanple a
stressed sheet of binmetal having a generally doned configuration 30 and a
central tongue such as that described ingBeitish patent 1,542, 252.

Enbodi ments of the present invention will now be described, by way of
exanpl e only,toi the refesenteihvenbéongcandanyi ng drawi ngs, wherein: 35
Figure 1 is a partl e Vet Qs cti Al ystrating a
thermal | y- senS|t|ve:§c%lg n? sgg Sédbgggpﬁ h%ggigf%g%anng si on heater
accor di ng V%ﬁWtQﬁtﬂepéFEs@ﬁtthﬁvéﬁﬂ#éﬁl ghewri dor &ilgaries lan expanded

Cross- sectlcngﬁoWi@@/@ﬁeabggktu@fpggqeegaknognghomn in Figure 1, shomﬁng
t he back- gf prot ect ure§92a 2b,. 2c and 2d are
I

el evational views |€}%§¥?§t£ﬁg gBheﬁﬁthQI AreePIgVARdOFat er ns of éﬁ
thinning.I%ﬁfﬂéWQQiiiusttatlﬁgFsghemat;calubehﬂh@rnatawmmﬁaﬁﬁémmmtr0| 1
IS nounted to éate 10 head 2 of an electric i nmersion heater, the
control and head elng ht er connect.ed by nmeans of bolts (not shown) and

t hus bei ng cl anped R¢féirning &pestiyvetpoFiguren I,he whlermaldfiy-an associ at ed

cont ai ner squbﬁ%1@%ggt&+ﬁtﬁglhgtlgahgﬁnkgg tghg g@ggraél%Qe conflguratlon

of the heater nown to those skilled art, and as is
convent i oHal herd haa@branneleatsig hBEErsdon deatervetMensOntgdln a pair of

cold leads 4 m%%t%ﬂn%hiﬁﬁébcbhﬂebﬁéd %yamafﬁ%vurg bd1%& cal | ed hot

return- p05|t|?n 20 Na ghugagggngoc ampe%ad I n %pod t her mal cont act

shown within an aperture
formed in the wall 3 of an assoc1ated container Co
such as a kettle or hot water jug. The general o/
15 configuration of the heater will be well known
to those skilled in the art, and as islconventional
the heater includes a heating elemént'tetminating
in a pair of cold leads 4 which extend through
the head 2 and having a so-calléd hot'return'position
20 5 which is brazed to the head in good thermal contact
therewith. A resilient annular sealing ring 6
is tightly engaged between the head and the control

so as to provide a water-tight seal with the container

-

wall 3.
25 B The control 1 includes first and second body
portions 7,8 which interengage axially and are X /'

so shaped'as to define cavities therebetween within
which electrical switch means of the control are
mounted. The second body portion 8 includes three

30 terminal pins 9'arranged in a triangular configuration
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.

'35 Those skilled in this art will be familiar
with the basic components of the 111ustrated control
and will recognlse that the general layout could
be varied. Similar types of control are known,



therewith. Aresilient annular sealing-ring 6 is tightly engaged between
the head and the control so as to provide a water-tight seal with the

. container wall 3. 25 The control 1 includes first and second body
portions 7,8 which interéngage axially and are so shaped as to define
cavities therebetween within which el ectrical swtch neans of the control
are nounted. The second body portion 8 includes three %Q ermnal pins 9
arranged in a tri&AgueRRMRLAf F5OMaBr &Ki8RdPad8PtedPeSL éc@ﬁgaﬁéd with a

separate femal e sgeket EQVUQGBQFZiﬂgzlhea&ﬂpwkbmobueleebpeaahngomer to the

heater, as is conyeniio f I Th

skilled in this aPfl gi?ﬁ %3%%321%P8i ﬁ%?ﬁoghgcgggog cgﬁponents of ?ﬁg

il lastrated control andThel headc@guroseishsat ofhe demar &hikckybymssoul d be
varted. Sinilag ¥P§§ehéa99§é783éaﬁﬁ2$gg§2?roo e/ 127 Forfk@MakBuhgom Bri tish

Pat ent SpecifiTattons from our co-pending British
Pat ent Appl i cati ohh@lol@6a2ign. ofhshrchats resHsnsPOrsion PEmhenedrMERLss 5

‘plate having a 2 gHeWH809609%ecdinbar #Bd aaRpish bheolqsahmnn efigllre hOt
return portion of _the elenent. The groove is coined to pt.h o 1
Figure 2a shows d?ﬁgFBﬁWﬁt@ééBF?mﬂﬁ igpdAgnth ﬁe&&eﬂﬁ“§|3fég R Fgeva 1on

illustrate the sheae1Qiubaeaeée%hen@ha@edOMyth@ hh@agh@@ueseﬂsbgn
alternative tiothe oove al on

, the ol e ar.ea taI | l'i ne of
the groove may®bethfi ﬂﬁ@ﬂveTheiéoﬁPrS tes 1§€é §k8@br é&%
protector |nclud|ﬂgeawhoap acbangfbm&taalM1¢haatuamoﬂ4b@ ©Ff rebkent ed i n good
:thernal cont act “gEBo@ethB'Be thinned.

iy) The control comprises a primary overheat
protector including a snap-acting bimetallic actuator
15 11 mounted in good thermal contact with a dimple '
15 formed in the head adjacent the hot return 5
of the element. The actuator 11 is of the general
type described in British Patent Specification
No.1,542,252 and thus includes a central tongue
20 which is secured to the first body portion 7 of
the control by means such as a hammer drive screw.
and an upper peripheral portion 14. The upper
portion 14 is arranged for engagement with an axially -
slidable push rod (not shown) extending_throqgh
[ ; 25 an aperture in the first body portion 7 and co-
| \\J opefating with a set of switch contacts (not shown)
wired in series between either the live or neutral
terminal pin.9 and a respective cold lead 4. The
actuator 1l is calibrated with a nominal operating
30 temperature of 140°C so as to undergo snap action
when the element overheats, for éxample having
been switched on with insufficient water in the
container to cover the element or in the event
that the container boils dry. Upon operation of
35 the actuator 11 it reverses its curvature from
the configuration shown in Figure 1 and the upper
peripheral portion 14 thereof is moved rightwardly



15 formed in the head adjacent the*hot" refurn 5 of the elenent. The
actuator 11 is of the general type descrisbed in British Patent’

Speci fication No. 1,542,252 and thus includes a central tongue 20 which is
secured to the first body portion 7 of-t8e-control by neans such as a
hamrer drive screw. and an upper peripheral portion 14. The upper portion
14 is arrangd® @washfirpmethe \element sheadlysol rgalbPeepgager od (not shown)

extendi ng t iy éh-Fod R 1K Cin NLlPR bpbhb RAEY sRAtchOBoALABESCO-
operating with a set of switch contacts (not d.in series between

shown) re
either the |i%% &% WRAMETTERY e BPYe §H8923r§9p§ i $deP8RE-| cad 4.
The actuat or Thiis yersrdl adrrangément nofii paimapyr protector tisnperature of
[err] so t n S | ] rhhe r.exanglE
havi ng be%ﬁ s"’.\jﬁ]tlicﬂé{ on’ ﬁ%%‘%ﬁ%%%ﬁ?’%ﬁ?éﬁﬁ%“f %\e{ﬁgg'ntq g.li}]:gﬁ:?‘taé: cover -
“the elenent & ism sinilarrtoithatideseohbefindn moresdetpilUjgon operation of

35 the actualy Iyl deddiiid S@ﬁpjﬁiéaﬁi'bﬂahétesgbgiﬁbhe configuration shown
in Figure 1 and:t e upper peripheral portion 14 thereof is noved _

rightwardly  -8- The cap§re} ohllnsteptrdnfurther sompriggsengage the
- push-rod whi gh ééhﬁiriﬂjrb@@&ﬁlﬁ @r&&wtacnslceataeba b9 &an]gi@cit_rikwerrum the
power supRy .to the elene . neg gl _arrangenent of primgry protector
is 5 wel ﬁ' n é 4R 1R %%\?T?Qt?a??éo% i g '5F9gﬁgflrlel?§faf:§1ié'ggyiys simlar
to that descridved terminal deimi 9 andotheccoldndiead 4ppl Mhdsi on no. 8502170.
The control i r ' C S _ +3,1 6
carried by coénécﬁjbéﬁ \?ge Oéylégh?eas&?lgﬁgbgﬁgngﬁ? g %?fialgttg%aun%%?%g‘iﬁ%el
respectivel y aaptrokrie de-energisadthacheater) ondbeiling,s and .
is shown in Figure la. Upon boiling a lever member W/

15 21 is tripped to a second position by means, for

=
cl

example, of a snap-acting bimetallic actuator.
A push-rod 20 is thereby'urgéd:t0watds the head
and engages the free end 22 of the leaf spring
18 whereby the contacts 16, shown closed in Figure
20 la, are broken as in Figure 1. |
The illustrated control further comprises
a pre-loaded spring mechanism associaﬁed with the
second set of contacts 16 which is arranged to
provide hack-up protection in the event that the
25 primary protector should fail. Referring to Figure
la, the mechanism comprises a coil spring 25 which kJ/
is mounted within a recess 26 formed in the second
body portion 8 and.which in normal use is held
under compression by means of a retaining element
30 in the form of a pushérod 27. Push-rod 27 is formed
for example from nylon and extends through and
is axially moveable within a bore formed in
the first body portion 7. Thus, when the control
is clamped to the heater head, the push-rod 27
35 engages with the head and is urged rightwardly'
relative to the control so that the spring 25 is
placed under compression. The push-rod 27 is adapted



second set of contacts fornms part of a stean}sen5|t|ve control to
de-energi se the ‘'heater on boiling, and is shown in Figure la. Upon boiling
a l.ever nenber 15 21 is tripped to a second position by nmeans, for
exanpl e, of a snap-acting binetallic actuaterd A push-rod 20 is thereby
urged towards the head and engages the free end 22 of the |leaf spring 18
wher eby t he cont act® s@ftenoandcflefermi knFthar eves ofasegioubr okemheasting

Figure 1. The '”L@fré‘ﬁ@dh ﬁ@éé%oﬁ&é&ﬁ@ﬁtcﬁﬁ%' %salazers leg@esramawg

mechani sm associated with the second set of contacts i § arrahged
to provide back- uppﬁ?B?%E?Foanﬁr?hﬁ EVEanfﬁaﬂ ?ﬁe125rBFFﬁﬁP9 BRBt ect or
shouL_d fail. RefermovgstanFoperating némbaecBaniakocenpagenend edkth spri ng

h
and W ch i n'nor mee bee Bof FaRERGES 285 PC0er B, tHS R8RSR Rk L ning
el enent 30 in thedisablefthepusatend 27. Push-rod 27 is formed for -
exanpl e from nyl on and efﬁegﬁsai@éPH9@1@8d hSoémF@hEytHEVEQleuw'th'n a

bore formed in the first ortiron_ 7. he control "is clanmped
to the heater headPr?E%CEQEhm?ﬁdCQWPBSSEn§a§§§eRnthﬁﬁélhéﬁﬁnéﬁé i s urged

rightwardly relatiye éﬂet@ﬂdC@Btéoieﬁﬁ ébaint;heoaaébaeﬂanas ipl aeedmynder
conpr essi on. 1@8 push-ro en _and, def.ormin the

even of serio ov%?%%%fgnﬁt kﬁ?hggﬁﬁﬁtﬁPdcgﬁggqggﬁt Eﬁ@ﬁnfaPFGFe of the

primary protector,2whedthgrtaecrapgengnfs of batkeaspdpaptiertoes ameoper ati ng
menber 30 into eng $ﬂ§€3é6%¥iﬁf 5 set switch contacts 28 to open the

contacts and di sab eater. In an alternative enbodi nent the back-up
: Figure 2b shows an alternative pattern of

\v/ thinning of the head 2 whereby a groove 12°' extends
15 partly around the location of the hot return and
also encompasses the region of the head opposite
the back-up protector actuator. Figure 2c shows
another possible pattern of thinning in which a
groove 12" encircles the cold leads 4 as well as
20 the hot return region and the area opposite the
back-up protector actuator. Figure 24 shows substantia
11y the same pattern but havihg the location of
. the hot return portion fully encircled. The invention
j _ : cOvers.these and other similar patterns of thinning. °*
; 25 The choice of pattern will be governed by various
\\j factors including the relative operating temperatures
and response times desired for the two protectors.



protector may conprise a creep bimetdl® coupled at one end to a | eaf spring '
* connector and in thermal 10 contact at the other end with the el enent head
2. Ot her arrangenents of back-up protectors are al so possible. Figure 2b.
shows an alternative pattern of thinning of the head 2 whereby a groove 12
extends 15 partly around the |ocati omok0t+te hot return and al so
enconpasses the region of the head opposite the back-up protector actuator.
Fi gure 2c shows anot her possible pattern of thinning in which a groove 12"
encircles theLaoMg:l eads 4 as well as 20 the hot return region and the area
opposite the back-up protector actuator. Figure 2d shows substantia Ily the
sane pattern but having the location of the hot return portion fully -
encircled. The invantimmeceienshebter afd thiehdringd mielfer rea ther ns of o
thinning. 25; Cg,.0 r | le Qe . gav db | factors -

I ncl udi ng theJ?g?g?ﬂéegg él@@&h% BewhefgguP%% gagﬁres%g%g@aﬁﬂiés desired

for the two @@@@9@15¢scontreLAp thf kindareifermesi @ hddmeer of the kind
referred o LichufltNedd BERRNENIRAUAS SvetSaridread phasimllly sensi tive
control of the kind referred to, the el enenf head being thinned over an
area part? al 9y ®hoblywRBFFQUBEinguREi ngolincl udiegu diheg TeFd OMegi on of the

hot return peftitlhéd. hdt retdbni pBELI0AN heater as clained in claim1 wherein
said thinned area includes or surrounds the | ocation of the el ement head
whose tenperature 10 is sensed by a primary protector of a thernally
sensitive codirol B»h inmekshdnr beateedasoclaimeéd Am ichaimsilon heater as

claimed in Ghai P inOoka e WG] RhBaSakdal 1nM16deY 82 g UlGaOr Surrounds

the location of the element head whose temperature MJJ

‘u

10 is sensed by a primary protector of a thermally
sensitive control of the kind referred to.

3. An immersion heater as claimed in claim 1
or 2 wherein said thinned area includes or surrounds
the location of the element head whose temperature

15 is sensed by a back-up protector of a thermally
sensitive control of the kind referred to.

4. An immersion heater as claimed in any preceding

claim wherein said thinned area includes or surrounds

those parts of the element which extend through \,ﬁ
20 and are connected to the head.

5. An immersion heater as claimed in any preceding
claim, said element head comprising a metal e.qg.
brass plate of between 0.5 and 1l.5mm thickness.

6. An immersion heater as claimed in any preceding
25 claim, wherein said thinning is of 40% to 90% of

the thickness of the head.

7. An immersion heater as claimed in any preceding
claim wherein said thinning comprises a groove

I
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the location of the el enent head mhoSe tenperature 15 is sensed by a

back- up protector of a thermally.sensitive control of the kind referred to.
4., An immersion heater as claifed in any preceding clai mwherein said
thinned area includes or surrounds those partld of the el enent which extend
through 20 and are_connected to the _head. 5. An i mrersion heater as
clained in any prcEEme Erarhe Re24d- el enent head conprising a netal e.g.
brass plate of between 0.5 and 1.5mmthickness. 6. .= An inmersion heater
as clainmed.in any precedj 2 i Q.S ng f 40%to
90% of the thlcknegs of % 1%§%f£féﬂ1h$ggéﬁ o gggéﬁgﬁ #e gsoglalned in
any preceding cl aicdakmsel nteafd saidnehgmenhpheadsbaiggobbiénned

11131 llllllllllll%ﬂ-lélélléf ic iéRE ”EE'eb Nsbhgs hﬁﬁﬁregiablyAﬂobmys' on
heat®f as claimed in an al ns 6, sai ement head being thinned

over a sufficiéeht E?eé?%%cﬁstﬁﬁpF%%F%BFycFBéﬁFF¥ st tBerB88Le the t her nal

capacity of the head.
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