.2204451 Thermal | y-sénsitive controls for electric heaters This invention
“relates to thermdlly-sensitive electri’cal controls for electrical heaters
sof contai ners such as electric kettles, jugs, urns, pans, coffee '
'percoLQtors, | aborat ory equi pnment and the like. 5 Such heater§ aﬁé
I mergion heaters or simlarly construct ed”hkaTers secured inndgz%é anm
contact with the underside of the container base, and traditionally

termnate in so-called cold |leads by neans of "which electrical connections
are nade to the heater. 10 Such heaters are referred to hereinafter as

- "heaters of the kind described%heyggwggJég?quqggj%%ﬁyﬁgmgicaI controls
for such heaters are well-kno SV adapt ed and
arranged to nake el.ectrical cont actfors adieckt riilge he@t@riseads of the heater
and operable in use to interrupt the power supply to disable the heater
when the el enent thereaof, pverheats,for exanple.after hayjng boiled dry or
havi ng been switched on' %% hiRYRRF PRI ER a??-uF%-Ek?ﬁmﬁyiﬁése“ﬁbttﬁﬁtainer
to cover the el eneh¢ctiSucdl coontndbstfios éhettidbcal thestet § yof espotsirers
actuating means, syoh 25 &1 QLIPIA! ke IDHDL e03i0s L NOTHE] SORLACLoPELD part of
the el enment and operable at a ceftain Grifi a fenperature fp open contacts
of the switch neaRRICPEAERES onbabgratory reqsimmenthiangerieeal ikgpe may al so
include furthey saididWaBantaPPss abhfet 9i8h SROACeEHCobeaiRi1hP1§ESPONSE
to liquid in the container boiling. Thernal%y;sen3|%|ve confrols of this
type 30 gener&l3F9?ﬁﬁiRﬁ$%itWﬁﬁ?ékﬁa%??%ge ot P3P heETa%o???Bﬁgtto
whi ch el eetri cal vith stlod umideroide obf atlee noomt £ilne Anbdase adahd obphd Yt 06811y

/ I _ ! : ach s o : >y
CQULT 0L o 212, eyl 5 dhLda et LeigeLLiago0y M Rs 6EBh LN
: : electrical connections are made to the heater.

10':Such heaters are referred to hereinafter as "heaters
‘of the kind described".

Thermally-sens%ﬁivé electrical controls for
such heaters are well-known which include switch
means adapted and arranged to make electrical contact

15 with the cold_leads of the heater and operable
in use to interrupt the power éupply to disable
the heater when the element thereof overheats for
-example after having boiled dry or having been
 switched on with insufficient liquid within the
\\/ ~+ 20 container to cover the element. Such controls
thus include a thermally-responsive actuating means,
- such as a bimetal, mounted in thermal contact with
part of the.elemént and operable at a certain critical
temperature to open contécts of the switch means.
25_ Optionally, controls of this general type may also
include further switching means operable to disable
the heater in response to liquid in the container
boiling. o ) § .
o ;The:mally-sensitibe controls of this type
" 30 generally include a thermoplastics body portion
or portions to which electrical parts of thé=control
are mounted, and traditionally such controls are

secured in place with the thermally-sensitive actuating



heater by means of internally threaded rmuntl ng studs 'fixed to part of the
container or, nore commonly, to part of " the heater itself, the studs
extending 5 through apertures in the control body portion and bei ng - ‘:
- threadedly engaged by bolts which clanp the body portion thereto. In the
case of an imersion heater such studs-are-t¥ptcally brazed to a head part
of the heater, but in other heater configurations 10 they nmay be secured
e.g. to a nmounti mgamsadfer qafovirdapadj thennal eontact |'ehtls bhie, the

heater. In recent,g4qals bs,»afnfeta\hsf PR T AEBIH B1 1Y Lhh Sl HoRb SR 1 RGd control s
have becane |ncrea5|nglﬁ stringent, and nuch attention has been given_ to 15

the possibility &tuds G\ RARY (RE JRRIrFOREEIRE RNt MRRHBNCORBOBLY rar y
protector sw tch treaas tofoft thecdatdr fitide 1, tm@pﬂ@de éxtéheigyent of

e.g. the heat r ner ed with insufficie . the_contai ner
to cover the EFE’H 92’0 E%Lf%ﬂ" Ierifeat %gc%%ﬁrn]:e tb%‘?’(l%?ﬁ 199 ¥fger ous in
t he case of pl astblalsighdihmdaﬂljmgmgam‘ad:rbmab@lmadmch m:lmih@éy popul ar
in recent years. |1y t cont en
proposed i ncor por at| ngy&b%nﬁ-up pr*{)g{‘ectrlrﬁg&?rr%aaéégigp %{P ?"“E@%l%% 'gne shot
operation to di s@igserhsudnisiudnh@nn damicpblekyazed ‘él%n@;eh%@ :

overheating in tharevelt tie fidtdre, Wut hen REEHEF W@é@é?%&ﬁfﬁ%&ﬁ&@mﬁ@e
such neans i escri bed i Br| t i sh Patent Specificatjon :
However, in ﬁr? 3"&?«? Je¥c i Thet MR BERY cb’i)%%l'§/ebort i on

cl anped t o t hr eagerevdidads aais;a:derrtestmej caMbnledds cof Shié t adheeener gency

back-up protector is prQvi -~ RS : L NQL. SE r y or in _
close proximty to par tIQ1 g%%%fn% ﬁ%%ﬁ%?%%@%ﬁ%ﬁ%ﬁ%ﬁfé@ a result ou
the so-call ed ovéushoBeatesis mpdbicanfralemave eecrneginerorsingly

i mredi ately af t estirifgldtk Whdnidf ot aPEIcH afad hodeh h&&eﬁtesl body in

the -3 15 the possibility of serious overheat1ng occuring
consequent upon the primary protector switch means
of the control fa111gg to operate in the event
of e.g. the heater be1ng energ1sed with insufficient
1i§uid in the container to cover the element.
20 Such overheating can be-particUlarly dangerous
in the case of plastics hot water jugs, which have
become increasingly popular in recent years. To '
this end,'thermally—sensitive controls have been
_ proposed incorporating:a back-up protecting means
25 adapted for one-shot operation to disable the heater _\‘/
and prevent potentially dangerous overheating in
the event of failure of the primary protector switch;
one such means is described in British Patent Specification
No. 2181598. B ) o
30 ‘However, in the case of controls having a
thermo-plastic body pOEtion clamped to threaded
studs as aforesaid, even where a suitable emergency
back-up protector is provided, the studs, being
secured directly or in close proximity to part
35 of the heater, can become so hot as a result of
the so-called overshoot heating of the element
‘occuring before or immediately after the back up
protector operates that the control body in the



reglon surroundi ng the apertures thereof mhlch receive the studs softens to
“the extent that there is a risk of the heads:-of the nounting bolts engaged
wmth the studs being pulled through such apertures. 5 Depending on the
‘configuration of heater and control contefned, this can result in the

heat e ggi ng_away._fromthe_ cont and/ IS the ontr ﬁg g rel eased from
Its iﬁﬁtlng |5ﬁg{¥8nsgr5°“Pﬂ1?ﬂe£€$eﬂ?35 UER2 & %?e%ftg ng to disable
the heater 10 rebehvevehhestifg dyfténsngagthg entembi hsatebllesrd connect or
therefrom CD“?EQHGPEEM 5?e£ﬁe0§ea%e afe@ﬁsrmaﬁﬁélﬁ@ $biesoangsgbeast of

| eaving live electrical g e control exposed. Viewed from one
aspect the invehthokhgr §¥rdesbeing HB&%?@nﬁhé?F%hg%%%htaPBFtﬂres°

t her mal | y- sgnspep¥fdengt oal thé wnﬁigﬁfatsoheafemes)éef hgnéli 8ndeseri bed,
such arrangenent congr S|gg an |nternatg Bﬁ d% ta stud located in an
aperture forme8ONfieanefer kBLS oFaR FREULBUI pblti BR2bFE ¢ AiBI2EABrol, a bol t
engaged 20 wi t awaiefsomdthe centreltardfont thé ¢toetedd, bahnga retalnlng
CLLP hauing = pateaudal EBA20EY REINEER,! NEc0ERgn oL §herhokheand the end of

t he stud, and h respect the base part and
whi ch engages QVﬁEgléﬁ 6hetH§ebo§Et®B?tibﬂ ﬁﬂl@h5¥§1§5tb6theakﬁally in a

direction @mywﬁéa%tzeehéauﬂngnsyraﬂsaﬁé;ag§9€ceﬁe%ahnée§@set to the end of
the stud. In accgrdance with fhe inventig ngSlbhllty of rel ease of

the control du8? OCQBPFEHPﬁgtB?r?ﬁéoﬁras??Es?ﬂu? ¥vERRIST 18eri ous

overheating i sa3@reetiacedisknof fheestdndatsleasteotelesvainghkivetaining

clipto a reglgﬂ 8Er&g§1b?g¥F%06E ?@e“@bﬁgﬁbf égggg%dfron1the ‘stud- and

mQhSh is |ess VUl nera e ef eatin erefrom In particul ar,
te the lug is steBpewedi fromeepecaspecththpairventiogspopviflesclip it is

thus axialiy og ﬁ\eﬁweml;yawaﬁ@éméﬁenfébeaeeﬁie%aibf §éHg1t§9g the region
of the body portion en Is not _direct|ly_exposed to the

ef fect of radlﬁP“HEQ%lﬁﬁ ap ?iéchbgtg%aEEFrBGthﬂgk%ﬁé deggribed,

such arrangement comprlslng an internally threaded
metal stud located in an aperture formed in a thermo-
plastics body portion of the control, a bolt engaged
20 with the stud to secure the control thereto, and a

retaining clip having a base part engaged between the
head of the bolt and the end of the stud, and a lug
which' is stepped with respect to the base part and
which engages a region of the body portion which is

25 both axially in a direction away from the stud and

\\/ " radially spaced with respect to the end of the stud.
In accordance with the invention, the possibility
of release of the control due to softening of the
plastic in the event of serious overheating is

30 reduced sincé the stud is connected via the retaining
clip to a region of the body portion which is spaced
from the stud and which is less vulnerable to the
effect of heating therefrom. 1In particular, since

-.the lug is stepped with respect t¢ the base part _

35 of the clip it is thus axially or forwardly spaced
from the end of the stud, and the region of the body
portion engaged by the lug is not directly exposed
to the effect of radial heating of the plastic

surrounding the stud.



-4- Traditionally, controls of this sort nmay be secured to three internally
t hreaded studs, one or all of which can have associated therewith a
retaining clip as aforesaid. In one kno arrangenent 5 the studs are
fixedly secured to the head part of an~associ ated heater whereby the
nounting of the contJol..there Is alsq effective o he heat er -4gad
I n or adjacent an :oé‘rérﬁdﬁé:ﬁo&ﬁﬁ’é‘g'iﬁoé‘st%(?ﬁtéaioﬁ%r%vﬁ Is;oc"ls%c " an ar r angengént
is well 10 kbewsecuned toaddreey internalds rihraadad estudlr hot water jugs.

In such an ar (AROYEN11 (IR icH 2R HWO Ul sodRaied Nend¥ obf e of the .
heat er saggi ng under, its own weight in the event of serious overheatin

g g
consequent upén t&FaIIHES Sld P REeTSS At nolhtIMRy O ATE2BEERE Bul | ed
through the sahleemtigplass ifdvedlsy isHcursdl to tthd Meadgpdiguration it is

therefore inportant that .at least .the en: h holt .or bolis are engaged

with a retain® g 4 'ﬁ?s rclcﬂtie&g%a?ft(ﬁrsgﬁgeoeecpiét){%‘vee.mo"fnnt]a'ﬁ%téér

confi gurati on,th2o adnd rludherepibd ssediged ifpat iye &deatamp mounting pl ate

formng part QieOt, até?itrh%rc%vﬁélﬁ{t arfl fpéa{ﬁidgerf&ﬂn@abodl ment, the

body portion is fornmed with a recess which is enlarged with respect to the

st ud- r ecei vi nd Mafet@ e Walds BRch A Ag@NIaRIt abervet: so as to

define a H@caudrmvfﬁ'qrn Ejm?m rasa.ﬁ;t ofoft iaéaéxaimimteié@ ahdach beia'rs ]

agai nst the step forned between the recess and aperture .so_as to clanmp the

control to thé‘dg:t R Sife? 495 bgqn[ JUC 1L AR I}lnegrérg'edtt?%%?ew‘th. The

shape 30 and d@as ipneviduslyfbeadne the probkert|oh thy heayerepagaing on the

nature of the I [ al 4 ' ' ' i the-
iy cité:%%ﬁﬁv}éeﬁlhta 1trhg%+ﬂ={e : ddent Sofj?éff”'&h?t?@é{—h@@ﬂﬁ h@/

lug itself defines a sufficiently lar earing surface w respect ftot
region of the GRRBRGNANY AP ANGIRREF, WB AT iy i the pavRtiRdthe clip
connect i ng st hediug e iifte grase P atrslyh | thdesdf Mg I prasesew dth so that
the radi al heati n%','effect her %of_ Ismnimsed. ,In a preferred,enbodi nent,
the |ug material, and with this configuration it is therefore

important that at least the upper such bolt or

ek -
l"‘\‘}. t

bolts are engaged with a retaining clip or clips
_aé discussed above. In another configuration,
20 the studs may be secured to e.g. a heater mounting
plate forming part of or secured to the container.
In a preferred embodiment, the body portion
is formed with a recess which is enlarged with
respect to the stud-receiving aperture and which
25 intersects such aperture so as to define a location for ,
the base part of the retaining clip which bears against' \d/'
the step formed between the recess and aperture
so as to clamp the control to the stud when the
bolt is threadedly engaged. therewith. The shape
30 and configurationfof the retaining clip may vary
. depending on the nature of the control concerned,
although it . is desirable that whilst the lug itself
defines a sufficiently large bearing surface with
respect to the region of the body portion it engages,
35 an intermediate_part of the clip connecting. the
lug to the base part should be of only limited
width so that the radial heating effect thereof
is minimised. 1In a preferred:embodiment, the lug



Z5* is therefore wider than the internediate part of the clip. In a
ipreferred embodi nent the clip may incl dde two-opposed | ugs each connected
t:o the base part 5 by nmeans of a respective internediate part. Viewed from
a second aspect the invention provides & Gombi nati on of electric heater of
the kind described and thermally-sensitive control wherein the control is .
mounte® to or a&j sbenefome yddefekhan whendatergredd aksuRarigO4r rangenent as
aforesaid. Viewgd thew.a f urt er aspect the invention - prOV|des a
cont ai.ner incorporati ng an el ectr at of. the: k| nd descr| bed nd a
therimal | y-sensitive ¢8nr &retfﬁérrgpore %\ﬂ‘?g‘r‘“&"ﬁ fed 15 to
or adj acent thewbeapposkeyd Megss ealcha crmnedteg amr&m@eMBme @ar&foresald.

Vieved [7om.a g heahl! Ehe 33056 NN JUOYAR3 2 et hod of

nmounting a Sensi ti ve Conttol. to of & jacent an ‘el ectric heater of
the 20 kind descri be¥iemed fromod @@mndsua@emgatgmgnawmtnp@r nal | y

threaded nmetal p$yqdaels ée@owbtlmartq%pﬁgf teqet&erﬂea;e%rberl %fa&h%perture
formed in a thernD plastlcs dg porti-qn of the control tgoﬁ clanplng t he
in

control to. thekdndd depcrdbed sndy thermaldysisans it iye g clip having
a base part anebherleligl &meplwiht\mdlh ilse MpRnit ddd ﬁdwenbaﬂigammtt e i ts base

part engag he head of. t he .bol.t t h t hat
said |ug eﬁfg Z’?Vg rezt]J of 61 5% r?é t?ogS?uﬁ'orlt %Er?rv\/%n@nelq sh%af%ra%asi%

di rection avvay 30 fNamvvteldeﬁrtcmdaarfchn‘l:imrala%peﬂjadéw wmm‘eyplect to the
end of the stud, A E0didBRta iNer! NGdIPEIHAtHhdVdd QU8 described, by

way .of exanple only, with reference to the acconpanyi ng _draw ngs, mhereln

3 ~Fi guh&ateir pfsither &kdind, desqr ihed andhf Lharaatdin-R ive, e
- contfol nount e‘éoh(traﬂ ahedlefior ,hediedtein tthe @ tS1 tie waited being
removed solgs or E 5%@@%&|¥%énﬁg§€eé]§Juﬁé§ﬁg 'of a mounting

arrangement as aforesaid.

Viewed from a still further aspect the invention
provides a- method of mountlng a thermally-sen51t1ve
control to or adjacentlan electric heater of the

20 kind described, the method'comprising_engaging
an internally threaded metal stud, fiked with respect
to the heater, in an aperture formed in a thermo-
plastics bddy portion of the control, and_clamping
the control to the stud by means of a bolt, wherein a

25 retaining clip having a base part and a lug stepped

\\/ ' with respect to the base part, has its base part
engaged between the head of the bolt and the end of
the stud so that said lug engages a region of the body
portion which is both axially in a direction away

30 from the stud and radially'spaced with respect to the
end of the stud.

An embodlment of the 1nvent10n will now be
described, by way of example only, w1th reference
to the accompanying drawings, wherein:

35 Figure 1 illustrates in rear elevation a
thermally-sensitive control mounted to an electric
heater, the cover of the control being removed
so as to illustrate the mounting therefor;



-6- Figure 2 illustrates in cross-section the engagerrent of a stud secured
to the heater head in an aperture forned in the control body* portion, and 5
Figure 3 is a perspective view of a retaining clip. As shown in the

drawi ngs, a thermally-sensitive control 1 %s secured to the head portion 2
of an electric heater 3 so that in use the cGntroI and 10 heater are;_
mounted in an aperturgiggkgﬁg*kglhg%fgqgg qno%f%gg§§§%gﬁ§$qﬁﬁpntainerrsuch
as an electric kettle © ot “water 7joug wth a suitable resilient sealing
means 5 inter poekgagareBbePfice@nstufhsegurgdgdmerhe heater thead a hot return
portion of the ghegRnipdpPtutd WBYREAT ihN t§R0EhReTBILIRN Rl (M ,h a
binmetallic actuatgr of a protector switch of .the control, whilst electrica
connection is ndd® with so-called "cold | eads" of the elenment. As shown in
Figure 1, th® control Figdtadss iseanpezlsppictdve adapt eF 20 rdterirgmgagenent
with a renovabl e, femal-e socket connector for :the supply of nmains power, and
an overcentre I%%b?‘nechanisnm?.co—operates with a further binmetallic
actuat or exposed to shesashownvapother dsaiingg f @orbhieirgnaild yi-rsemted tore ai ner
boi 11ng and actuapl£o] 01 29 REHrRd! Yo! Ak HlalCBIFRAGH [0 JE P! © the
heater upon boiling. _Thi's general - formof contrdl is very well-known, and
the internal co?b®nrenis Ragtee 3i AP &hato inf yseethepicontuied @ r ol
describfd fﬂiklﬁéa@?ieﬁfesﬁéghEFagﬁhO@FNﬁpeZk&ki?&orﬁE@Qﬁ@p;ﬂfﬁFai!S Oftthe
internal workings t control.-do,n owever formpart o i s invention
and wi 1 not bebbc? i BEaSPUPEREFLoAE9s RORN AT RUSH A A CHARENHEd 2 of
t he heater nourkettheeerihoerwakky thgemdéd st sadtdbd®e residhiearte brazed to

the head. Thesgesiyfls fahAROs! BhRUORCCAN CHRARLERG LT ! HintS ot JAHdBatbd '/

t he therno-plastics v_portron o e control
is such that a hot return portion of the element

15 is mounted in good thermal contact with a bimetallic
actuator of a protector switch 6fﬂthe control,
whilst electrical conhection is made with so-called
"cold leads"™ of the élement. As shown in Figﬁre
1, the control includes terminal pins 6 adapted

20 for engagement with a rémovable fémale_socket connector
for the supﬁlY'of mains power,'and an overcentre
lever mechanism 7 co-operates with a further bimetallic
actuator éxposed to stéam or vapbur.fesulting from
liquid in the container boiling and actuable to

”
-

25 open a further switch means to disable the heater Y,

upon boiling. This general form of control is
-very welléknown} and the:internal components may
be'simiiar'td, for example, the control described
in U.K. patent'specificatiOn No. 2181598. The
30 details of the internal workings of the control
do not however form part of this invention and
will not be described further. '
As shown ir the drawings, the head 2 of the
heater mounts three internally threaded studs 8
35 which are brazed to the head. ™These studs extend
through corresponding apertures 9 formed in the
thermo-plastics bodv portion of the control 10.
Enlarged recesses 11 intersect the apértures g
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Enl arged recesses ‘11 intersect the apertures 9 -7- so as to define a
step on which the heads of fixing.bolts 12 bear against to clanp the
control to the studs when the bolts are7threadedly engaged therewth.
Retaining clips 13,14 are provided, each 5 of which includes an apertured
base part 15 §ﬁda§ttPeégflbﬁeas§§9EegnlMQIQB ehmaadsd ofo fiffd "Base part via
an lh‘?'FferrrEdl abemaruzlzeaASagangtlaoFa:galrﬁ ehe Q?ﬁ’l'th:@ll Rol3hdd is mognt ﬁd
with its base ant e t ween of - tthe and the
end of the stﬁ% aﬁ earggﬁ §89§8 ?ﬁﬁtggﬁ%aﬁ%é#¥neqqﬁi§ §%§wé%8éged with
a region of the bodyepennaog ¢diphi EB,14 B0t ooy iaddd,, eaCQ forwardly, and

radially sgacgg RBQEbt@ﬁcQGQle hh§p89£u€é@°@ﬁ%é¥bé¥ﬂﬂi§3an@5 As
di scussed above, t he event of _serious over-h %i f t he heat er
consequent up8f ﬂS?FGr@“SfSFﬁepﬁﬁlﬁﬁﬁyl rSPRREOYE e BA§8genent of the

l ugs 16 with pattgv@a ah ﬁheebmdglabetpmntMDTCrlAs shuwndhmectly exposed to

the effect of i t | f f.ect ol O prevent
the control belaglr Féagggﬂf%g%?t%gn%ea Br é?ﬁkéé)dié% lggsg%genlng of the
pl astic aroun®af e1§tGG§agﬂ§ basrAennthacherdvwhdgdhe edtugger one 13 of the

retainingiel i pad Rekudas bwothRePeeed bugsd &ﬁ&gé/mléostthtame | ower clips 14
ure ., e lugs 16 are

I ncl ude only | e st u

preferably mﬁ%g 'aﬂgnofhgegﬁt%anHFa?%gi%¥$ ﬁﬁtQﬁ tﬁﬁ?ﬁﬂ" t%so as to provide
a | arger: bearithg bodfaperbéoneth whécheS@ehmth&ﬁqujlmnd1Lbe body 30 portion
Wi th respect EBer?d&?Q'Q?dOEaB?§1?9d¥p9ﬁéé'Pﬂxﬁﬁﬁﬁ§%ﬁw¢% the effect of

heating by the internedi a e lug 1tself. Mdificatiens to the
arrangements §B8cFPBEESREPELRINEY BeBenvi saged by those of relevant skil
35/whi ch n6tai n oneaer diBeassédt Aeoady anh agles emmnsage@ertbesdlsclosure
hereof is intg gedhggt$ggog9ag§e heater consequent upon fallure
- of: the primary protector switch, engagement of
the lugs 16 with a region of the body portion which
is not directly expoéed,&o the effect of radial
20 heating from the studs 8 is effective to prevent
the ‘control being released from the heater head
owing to softening of the plastic around the studs.
As shown in the drawings, the upper one 13
of the retaining clips includes two opposed lugs
25 16, whilst the lower clips 14 include only a single
stepped'lug,f As shown in Figure 3, the lugs 16
\\/ *  are preferably wider than the intermediate paft
17 of the clip so as to provide a larger bearing
surface between the respective lug and the body
30 portion with respect to the-region of the body
portion exposed to the effect of heating by the
intermediate part 17 of theé lug itself.
Modifications to the arrangements described
herein may be envisaged by those of relevant skill.
35 which :étain.one or more of the advantages envisaged.
| The. disclosure hereof is intended to encompass
such modifications, regardless of whether any particular
feature or features.presently described and/or
illustrated is/are.omitted, which lie within ‘the scope

of the claims appended hereto.



such nodi fications, regardless of whether any particul'ar feature or
features presently described and/or illustrated is/are onitted, which lie o
within the scope of the clains appended hereto. -8- Cains: 1. A
nmounting arrangenent for a ther mal |y- sensitTve control of an electric

heater of the Kind described, said arrangement conprising an mternallyu '

t hreaded net alS located in an aperture formed in a therno- 5 plastics
body portion of sal d control, a bolt engaged with the stud to secure the
control theret, 4 rh‘é’é(é”ﬂo@ Qagee g@,gggtpegween
t he head of thle bol ?Agr%%%?ie ez%% ?%e st ud s stepped

with respect tePRHChRE mrel%‘arm%a%@a%s l1?) '&“P %ﬁc’éﬂ' fle body
portion which géldm&m@ﬁérytldsbmpdismglm Breyr s Dby t tier sadddand

radially spaced wiih respect o the end h S ' ngement
as clained in "Zﬁ'%\#n S.Lt"%/n:g ?henbﬁlay %%F{: gn o#grg%‘lgd“t‘ hefﬁa&f@gsenm tive
control 155 @Iantﬁsnlsvbd:cmy aporties oAfi shldscenta@gedav\b‘vhtr@m@edt o the

stud-recqivin Qi ch 10t ensec 'ﬁ'ﬁ‘r e SPgas to define
a location fo “%‘535 FEOPTHE T (eatt}gl nél;oﬁqéfc} i ch bears agai nst the

step fornmed bekewadmirge aldeedwawing 20 b%ﬁﬁ\rRad-’rfe esﬂﬁa&eq PR t contr ol

to the stud Wﬂee%]dt he g:qtet d gt'gre@q%;g ye,edtgﬂgeglé t’@{ﬂ\a tdhd 3a lugAfhich
arrangenent as clained 1n clai m 1 in said éilgr t han_an
t'th%“b)a"gel

i nternmedi at e p& StePred Fidh ﬁ”%stﬁﬁ'f'e‘btti‘hgt ‘?1 3%y RY , SRAPYeS 4.
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two opposed | ugs each connect dto the b e, e 8 G es ectlve
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ki nd descri bed‘ealpdacﬁt tﬁcerlrhad lenderbitheestohirol ; said thermally sensi t ive -
control includyng a AﬁeéﬁPéhﬁément as claimed in claim 1, wherein

the body_po:t1on of said thermally sensitive control
15 is formed with a recess which is enlarged with
respect to the stud-recgiving aperture and which
intersecté_said_aperture so as to:define a location
for the base part of the retaining clip which bears
againsﬁ-the step formed between the recess and
20 aperture so as to clamp the control to the stud
when the bolt is threadedly engaged therewith.
3. An arrangement as claimed in claim 1 or 2,
wherein said lug is wider than an intermediate '
part of said clip connecting the lug to the base _ \,/
25 part. ! '
4. 'An arrangement as claimed in claim 1, 2 or
3, wherein said clip includes two opposed lugs
each connected to the base part by means of a resp- .
ective intermediate part. '
30 S. A combination of an electric heater of the
kind described and a thermally sensitive control, _
said thermally sensitive control including a thermally}
reponsive'actuating means arranged in use ‘in good
thermal contact with a part of the element of said
35 electric heater and coupled to a éet"of.switch

contacts of electrical switch means of'the'control

I




_ r'eponsi ve actuating nmeans arranged in use in good thermal contact with a
- part of the element of said 35 electric heater and coupled to a set of

iswitch contacts of electrical swtch nmeags_of the control -9- so that .
“the actuatlng nmeans is operable at a cerfain critical tenperature to open

cont s of s@id L3t hTRRIBa e’ RkBAnsaid 6pBERBLel StMBUBRRE G OF
adjac ht the heater by means of .a mounting arran rising 5 an
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engaged bet ween t boit 2an

wnicn is sﬁepﬁ%klhﬂqg¥ﬂﬂ&#ﬁuﬁhﬂﬁ@dﬁﬁemﬁééé g&ud &ﬁ&aﬁﬁﬁcﬁneﬁ@ages a region
of the body peid mu\wlmme% het B %b@h.b)cpuaselésr ggaw@o&wnfromthe st ud

and radially sp wthr ec t he en he st ud
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t her mal | y- sengine \ceoraromatlr oﬂhe‘r@artcs,aiaduielaeaterualmeﬁ;t e:rl,lpsaiad/ﬁdageramﬂds;e

sensitive con r [ at a rranged
é) ?Jﬁer rrg 'ﬁ%éf'%e%v}e%% eh¥1eaec'i3%rp Pé[ e le rrentt %%da fa 9

in use in cont act WI a part Sal
el ectric térheaﬁdlu@oupﬂn@tj & duy sicef iswistteirreshiwdidis refspeicdctd ddie

swi tch neans @;asfeh aqqntarrm whl drhain gl 26 aldiReh Branhd HRRERYE A a

certain critic }bnpera e t.o _qQpen the contacts of said swtch 25 _neans,
wherein said & 11§ o i &djHEERE e et S By ekt Ut a
nounting arr argeneatd ey |@|ar¢gzdammtmi efesldat tto eadednteicd tHeudduatniat ed
hn an aperture forned.in a therno-plastics body portion of the control, a
bot't engaged with the stud to secure 30 the control thereto, and a

retai ni ngl8l i §.havi iy cortasingrarincorgayadt ingt e Ldok tandeagftathe bolt and

e e Oy hRleie Ak Bl ML LRI dRaRAGe (o (he base

part and which engages regl on of Is both axially
in a directi ofFOMRP Qﬂﬁt%ﬁ§4nﬁL$Ctr1° heater, said thermally

sensitive control 1nc1u@1ng-a thermally-reponsive
actuating means arranged in use in good thermal
20 contact with a part of the element of said electric
heater and coupled to a. set of switch contacts
of electrical switch means of the control so that
the actuating means is operable at a certain critical
temperature to open the contacts of said switch
25 means, wherein said control is mounted to or adjaceht
\ the heater by means of a mounting arrangement comprising
\~/ an internally threaded metal stud located in an
aperture formed in a thermo-plastics body portion
of the control, a bolt engaged with the stud to secure
30 the control thereto, and a retaining clip having a base
part engaged between the head of the bolt and the end of
the stud, and a lug which is stepped with respect to the
base part and which engages a region of the body portion
which is both axially in a direction away frbm the stud

35 and radially spaced with respect to the end of the stud.

7. A method of mounting a thermally-sensitive

control to or adjacent an electric heater of the

R



35 and radially spaced with respect to the end of the’'stud. 7. A et hod
of mounting a thernmally-sensitive contrdl to or adjacent an electric heater
of the - 10 - kind described, conprising engaging an internally threaded
nmetal stud, fixed with respect to the ﬁ ater, in an aperture forned in a

t her mo- pl asti cs body portion of .the control, and .clanmpi:ng the control 5y;to

the stud by neans.of a.bolt, |2 Letalnhddag! ANLhDgya base part
and a |ug V\/rh]t,rhaéqi e%‘f-%’pt%:ed' W -r'-igé_s{;}.é té"?%g? 'e&-bglgeinggt hag its base part
engaged bet idareaded etabistud, ol ted gl therespest £Aet8fud so that said

| ug engages € ONiRf ah NEpdiPeud@doppedi on whtrérms-pdabtaxsally in a '
the stud. 55997 BRBLHER OF aFerERnEreL 6 R0 st FIET Doa S Boc ot 8oy i bod
with refesenge tietseuacbprmeanys nof da abbhys. wasredn a TALELAbIHati on of
Cubst ant - | FLYR AAVHEI A BRSErPBEG, T i h Lar o enee Lo Lie acconpanyi ng
drawi ngs. 1GsithArespeatnee FheobﬁéﬁaPPﬁﬁ'aH§§IéEFrEEsﬁegPéF, 20 a
thermal | y- seps; 55%3_ 5opLEeh Lher akas. ogndna poumt ang aheargdnefdt
substantiall'y d57herern describe ‘with _reference ta;bhe zcepapanying
drawi ngs. 11the $¢H€tﬁ@dtBFtnﬁaﬁgrﬁbgaepﬁgsﬁal y-sgnsLtlve,controI
subst anti@l | yog9 PereiBndeRGEhbed woth 2x3aldfersnde ¢&eFfrd °dcconpanying
draw ngs. away from the stud and radially spaced with respect
to the end of the .stud. _ s ) .
8. A mounting arrangement substantially as herein \,/
described with reference to the a¢companying drawings.
15 9. A.combination_oﬁ electric heaterf'thérmally-
sensitive cbntzél,and mounting arrangement substant-
ially as herein desc:ibeqfwith reference to the
accompanying drawings. ‘ _ .
10. A container incorporating an electric heater,
20 a thermallyfsensitive control therefor, and a mounting
) arrangement substantially as herein described with
reference to. the accompanying drawings.
11. A-method_of mounting a thermally-sensitive -
control substantially'as herein described with
25 reference to the accompanying drawings. : “,
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