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i mrersion heaters of the kind which are used in liquid heating
as jugs, urns and particularly -electric kettles.l Such heaters conprise a
heater el enent 5 nounted on an el enent head, and in use are associated wth

a thermal |l y-sensitive control including .an electric switch and a thermally
responsi ve actuator arranged to open the switch and cut off the supply of

power to the elenent on overheating of the elenent. This 10 may occur

either if the, for exanple, kettEeCLsIdi oils dry in %

use. The sensing by the aCtU&EﬁérﬁEl&&%s@ﬂ@ﬂtﬁﬂé!ggnﬂrdlﬁiﬁﬂé¥ﬁ¥3ris
conventional ly achieved by welding or brazing.-a portion of the elenent

whi ch becomes hot in use (called the 15 hot return portion) to the el enent
head and positioning the @htisainveapihon reliatesdio reteatrio sk ¢ iwg nal

tact with the head,, Suchch - . ' \ . of the. kind
Feferred to. The el BRaREEHaSs Ehp  kenReFLISH Bhe U P AMAE niafisy”
conventional | y consveasedd sfichr assjugssavsmsofand pastsie wharky nlestrbady
availability and high.tREE! sGRRIHELa/ oM 2 HRdI S Uelbrerb0

conductor of heat, In an overheating situation the tenperaturé at the
peri phery of the5heB@urke@soBoadi gdemeny beadymm@nddds Wie r3ks mpegciatede

control has term najeght BerRavRRIIYPREYsitiive YoMt RIS lan electric
tenperature may rise tggasﬁggch

seal is not to be dff¥h nﬁgggﬁ%%%hgag%sgﬁhﬁﬁngce%r E%#%t\qe?rg{ and
this_grder of tenpetatopen 8ReSeWiteh anwdbeutsafifs the supphbl of fpswéhi s f
purpase, but they a£g gﬁgegiéﬁght on overheating of the element. This -
| | 10 may occur either if the, for example, 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
15 hot return portion) toithe 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
20 to are conventionally constructed of brass, because
&? of its ease of forming, ready availability and high o ‘5
" thermal conductivity. However, being such a good
conductor of heat, in an overheating situation the
.temperature at the periphery of ghe head rises considerably
25 and keeps on rising after the control has terminated
the power supply. This so-called overshoot temperature
~ | : ’ may rise to 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 temperéture‘
30 sSilicon rubber seals are suitable for this purpose,

but they are expensive.
!



- 2 - Such high tenperatures coul d- be .avoi.ded, and seals of |ess expensive
mat erial ~could therefore be used, if the element head were nmade of a
material of relatively l'ow therial conductivity, such as 5 stainless steel,
as .described for exanple in British Patent Spegification GB 2052227. In
view of its strength a stainless steel head can be nmade nuch thinner than a

brass head. This thinnessgydy Y viigdthtiidl |Wuid abdBvs ctivity,

rreduces thermal 10 diffusion fromthe hot return to, the periphery of the
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15 a ng binetal lic actyator,.  coupl.ed ne | C .10 S f_breakabl e
switch contacts wi P&d & %‘é‘r‘feelsy ‘?‘E 'ierﬁeeméa}qg%#ﬂ&g%%l%’p%f’abféecfoa%pen t he
contacts upon tiSe ataimless eatesd, mp desomihed dfosueranphbe r bh SBrieish
described in Briti -%&eﬁcii | iﬂ{;!?z . 15470, 366, AN
2,042,269. In such%rérég{ntggr?ee?nc%sf]f_al lfIrdecG:ﬁ t he %\ﬁ'r na:f?y‘plse}gs??i g%scontrol
can represent a sestrenghlod ahaindess rsteet hsaffan Beanadeimathr boils

dry and the el ementeafidiealian (Y Ehed®P! Yrii & | t Pnné®é, bEn combination
automatically interrupted, aﬁd i'n the sence, 0 I nterveniion the

. of |
el ement wi |l becom®iidt 1w mak &° "'rt'ri‘f‘ct%vg‘ha?n‘?fg‘l’?ﬁ thermabyt . This

not only | eads 100 tdieE feios ef xom tHee Mokt cretmt &b etbet péni pheyy al so

gonstitute a seri oys ?,ctq_'e afefy hazard in the case of plastic containers or
cont ai ners havi ng ;ﬂas cﬁ'ﬁaﬁ s, since the over- heating can cause nelting
and in the extreme burni rthexmally-wensitived cortrohssforrheaterproblemis

of particular Signide G G Ko dis & LS Ronderfi ST 1ficPdagppl | ance
whrch,xs Ilke]y to be unattended, ftor pxaqgle an automatic_electric kettle
or an a thermally responsive actuator, typically a snap-
i 15 acting bimetallic actuator, coupled mechanically"
to a set of breakable sw}tch 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
20 specifications Nos. 1,470,366 and 2,042,269.

In such artangements failure 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
_ 25 not be automatically interrupted, and in the absence
/ of manual intervention the element will become
‘hotter and hotter until it eventually burns out.
This not only leads to the expense of a replace-
ment element but may also constitute a serious
, 30 safety hazard in the case of plaétic containers
| _ o or containers having plastic parts, since the over-
heating can cause melting and in the extreme burning
of all or part of Ehe container. The problem is
of particular significance where the control is
35 used with an appliance which is likely to be unattended,
e . _ for example ah automatic electric kettle or an
early'morning tea maker.



eald y norning tea naker. In an attenpt to overcone this problemit has °*
been proposed to provide control units having thermally-sensitive back-up
protection including nmeans operable to interrupt the power. supply upon 5
failure of the primary protector when thg el enent overheats. One such
arrangenment, the subject of British patent specification No. 2149217,

i ncl udes a sl ow ac@duhﬂng¥¥bﬁ%gngéﬂoggfﬁgﬁéIyhfgnﬁgggggmtgtthe el ement

head for back-up protection. 10 has_al so been_proposed tQ use two

snap- acti ng bafetfen PLRRAREAD L0 RIPYEIe t OREERRCURYESSBRYIBF contacts and

cal i brated tQhﬁrﬁiéld.@-liﬂér{ﬁﬁ/ixﬁé\(bé@l&kuplppﬁéﬁééﬁibﬁ“inéﬂlﬁahag arrangement
Is described in British,.patent specificat erei n backwlp

L n No.. 21815?8,

protection 1?%3?ﬁn9?ﬁ an?a TR E gﬁr?ﬂﬁeﬁeﬁﬁgﬁ'gnnggociated W th
a set of Sw ffalilure axff sthe phimaontpodtectiocowbensthg ebementati ng spring
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protector V\h%fWa%&ﬂ-Rfr@ééékﬂ bEndeal | ehaPvad1yneshnbbeelior ce of the
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spring and co-operates h the §¥Atch contacts so as to ogen the contacts

and deener gi $0 2he RleReRt heaq toF PACKkINPRERFSFELPANI e Iperation may be
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the contacts padiife PR AAGEnORECis | deBEPEHEE BABE1R18nIBRREHAR] by heat.
specification No. 2181598, wherein back-up protection

15 is provided by a pre-loaded spring meéhanism associated
with a set of switch contacts of the control and
comprising'an-actuating spring which in normal _
use of the control is held in a preétressed condition
by a retaining means arranged to release the spring

20 in the event of serious over-heating of the control
consequent upon failure of the primary protector
whereupon an operating member is moved under the
force of the spring and co-operates with the switch
contacts so as to open the contacts and deenergise )

25 the heater. By this arrangement reliable operation _
may be achieved despite deformation of plastic "/
parts of the control due to overshoot'heating.

The sp;ing-loaded mechanism provides a stronger,
more positive action for opening the contacts than

30 is possible with bimetallic actuators, for example,
which can in extreme conditions reclose the contacts
after operating once, if plastic parts are deformed
by heat. ' |

Thermally sensitive control units having

35 a thermally sensitive back-up protector (hereinafter
termed thermally sensitive controls of the kind
referred to) thus sense the temperature'of the



Thernally sensitive control units havrng 35 a thermally sensitive back-up
protector (hereinafter terned thernally sensitive controls of the kind
referred to) thus sense‘the tenperature of the - 4 - element head at the
| ocation of the hot return to provide primary protection and at sone ot her

| ocation, e.g. of the head, renoved fromthe &oeation of the hot return. In
the event that the primary protector fails 5 it is inperative that the
back- up protect oelepentt beadf atetdantgragionepiehenpobcretyirnOta he ot her

hand t he back-up 8&5&%0§B§ﬁ £¥”E§8t§8Eﬁ8Heéﬁ&eaﬂnEsﬁﬁ bRel HE: gkﬁon,

protector has far ese two requirenents is ficult,
partidul arly so i®-%- 10f tB?ahﬁ‘Péssrg{négﬁdefé’ﬁEthﬁeaﬂcF§1@6nP@nﬁlhﬁ &Ptand’

the control is sugbchabat the Jenékevénerahaet Eheopﬁ‘ﬁ.ﬁh?g proteetond faias
tenperature g% the_head,at a | ocat sggceg g g return, since it
can take a consi dbt ab? elPPRE2FBYES Fc fit °REST BB BrP ﬁ§§°Fr8FFFﬁ§

| ocation of 15 bbﬁohetdanagingtovehheaa¢hgupcpnn5ectOn thenothiexr hamd so

h heat b d t
i peat, ) b ERRHRLRC ARG ALeptsE oA hkeitel bl the
serious damage arRFimaryipvetecter hh%rﬁaiéeéksoTherbélaﬂﬁaPQQGf these

over heating of th@w@'ﬁé?@ireﬁéﬁﬁsCﬂéa&iffﬁcﬁlﬁln%&fﬁléh@ﬁkl?'QEE&E1aUBy
lead to the elenment rupturin stlve

i resb eatlng Wi Pgn xposed.
Accordi ng t 9 he $TREMEES theet elepenti Beadahscrentemplpkfe, & ter
of the kind refereentttol i is2Suchcthét nﬁheobamkt—hpaptbee&ablry operaitiesy ®y

el et ot T ouer SSnbEhaT 165 SpntReCRLETBE. chEHeRE! A8 LOTRELLnd spacea
forngd of materi afroh thegheotthetwuh, cehdoet iti cant haket beconheinderalbdsd, is
p05|t|0ned . time for sufficient heat to diffuse from the location of
15 the hot return to the back-up protector. In this time,
so much heat hay be conducted and radiatéd via the
actuator of the failed primary protector to the control
unit that plastic parts melt, leading to serious damage
and a risk of fire. There is also a risk that
20 overheating of the element, particularly a stainless
steel element,'may lead to the element rupturing and the
resistive heating wire being exposed.
According to the invention there is provided an
- electric immersion heater of the kind referred to in
_ 25 combination with a thermally sensitive control of the
\ _ kind referred to, the element head being formed of a
material of lower'conductivity than brass; and wherein a
bridge member, formed of material of higher thermal
conductivity than the element head, .is positioned
30 opposite said hot return in good thermal contact with
said head for cobperation with a'thermally responsive
primary actuator of said control and extends to a
location spaced from the location of the hot return for
cooperation with a thermally sensitive back-up protector
35 of



30 opposite said hot return in good thermal contact with said head for
cooperation with a thermally responsive primry actuator of said control
and extends to a |l ocation spaced fromthe | ocat’i on of the.hot return for
cooperation with a thermally sensitive back-up protector 35 of t he
control. This invention thus enabl es the5Sadvant ages of an elenent head of
| ow thermal conductivity, made, for exanple, of stainless steel, to be
realised in®e GYHIMEtion with a thermally-sensitive control providing

b?ck up Er o; ecti olf'mg hmbé:hﬁig@nrrenagreﬁ%lmbg ﬁhéedbwaaea btesg lah Sﬁ% d

el enment hea or. ex ng. ternative ridge ne er my
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al so extend tr a d nber
25 ot or coa DI ARELEE qitn SUPASHRR 1F2LERBETYS BORMCET Brdidtnde
referred tobﬁQk1HRﬁPEPt¢E¢h9m+y sensitive control provided with a bridge

menber for use wigfp %f&é‘éhﬁéﬁbéﬂ%&?'ﬁé Be2bA1y2SoRhRLesd EAMA P
vessels fitted with such a nbi nati on_of heater and_control,. The back-up

protector|nﬁAQQﬁRF\Hﬁ?QnEYfO$9§ gxampye, PB?ZéPginéteinéﬁﬁﬁgiﬁn ng creep
bi metal , or tale asmndde ahomber pasy | badnduﬁpedngnrmnba&bamml d amid
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mechani sm awhermesaid eontrofk- éaemguntedhtohsandrheadeverheat|ng The
el ement head may ﬂ?é'ﬂ%ré:@@u?i?”é‘%é&%&ﬁ&ﬂ&éoﬂof 8h Eﬂ%c‘f:?@l:r Qhumed 2 dr€

retai ni ng means conprise a arranged to contact sard
bri dge menbdreates RFRVided (with a brldge member as aforesaid for \J

use with a thermally sensitive control of the kind

15 referred to, to such a thermally sensitive control
provided with a bridge member for use with an electric
immersion heater as aforesaid and to vessels fitted with
such a combination of heater and control.-

The back-up protector may take various forms as,

20 for example, a slow-acting creep bimetal, or
alternatively, a pre-loaded spring mechanism held in
compression by a retaining means, said retaining means
being in thermal contact with said bridge member and .
arranged to release said spring mechanism and thereby

25 - de-energize the heater on overheating. The element head )
may define the mounting location for the'control, and "/
the retaining means comprise a slidable push rod
arranged to contact said bridge member when the control
is mounted to the head. The push rod and spring

30 mechanism may be arranged so that upon mounting_of the
control to the heater head the push rod engages the head
in contact with said bridge member and is displaced
axially so as to compress and pre-load the spring. The
push rod is formed of an appropriate material so that,



is mounted to the head. The push rod and spring 30 mechani sm may be
arranged so that upon nDunting‘Qf the control to the heater head the push
rog engages the head in*contact with said bridge nenber and is displaced
axially so as to conpress and pre-load the spring. The push rod is forned
of an appropriate material so that, - 6 -~i® The event of failure of the
primary protector,, when the brid?e nmenber reaches a,certain tenperature the

end of the push rotPsb?ecR¥eRbs Pfcfantpye 8EHERGi BYLPREY RRQERCERE /f ¥hER of
t he spring which ithé bhsidgé enembet oréaches aheegtatinctempéf@ture the end

t herpahkl y-sensitiv ' r o 4 n tisn Letal lic
act uator of any cdﬁ%géﬁéﬁﬁy?gr%égf%gfggg%pggggggiggg%gd%ghgétd&%tgfﬁspa
havi ng a gener al | yunidexedtkenfoyoe acf obhengpringnwhirthids thusgreleasiedato
that describedsin &dhiehe PRbRLACEs 242, 252. Enbodi ments of the present

I nvention wll now be descri bed, Y way of exanple only, with reference to
the acconpanying drawi ng3¢ Whereahlyrsensitiverpgimary pyokegher| jpay
schematic verticalcsim@pise S&Csh@padcying bihdsalalicngctubbornalel ¥ngensitive
control secured to_the head o% an ignersion geater accor ing tg tge pre%% t
i nvention; and Fi UPOESRAERREH s, £OF| B9aTPORaP TFERESPR G8e%0°1 PLAS 3
alternative confi chaaingns génepalilytdomsedr cdgéigurbtien Reflear cegtiiadst | y
to Figure 1’§3tf“¥ &é‘sééﬂséé'Hﬁa€°§é£8£iﬁeasiﬁnﬁﬁ‘?%FBgﬁgt%h%'“'ess

steel head 2 an electric I mersion heater, the con ead 25
bei ng i nterconnected®$?: #2dns of bolts (not shown) and thus being cl anped

within an aperture fornBgbbdihdftyobf €néfprasantothtbRtieANidinchowUsl as
a k%iile or hot described, by way of example only, with reference to the
accompanying drawings, wherein:

15 - Figure 1 is a partly schematic vertical cross-
sectional view illustrating a thermally-sensitive
control secured to the head of an immersion heater
according to the present invention:; and

Figures 2a and 2b are elevational views illus-

20 trating alternative configurations of conductive bridge

members. _
Referring firstly to Figure 1, a thermally-
‘sensitive control 1 is mounted to a stainless steel head
2 of an electric immersion heater, the control and head
- 25 being interconnected by means of bolts (not shown) and

o : thus being clamped within an apefture formed in the wall
3 of an associated container such as a kettle or hot
water jug. The general configuration of the heater will
be well known to those skilled in the art, and as is

30 conventional the heater includes a heating element
terminating in a pair of cold leads 4 which extend _
through the stainless steel plate—like head 2 and having
a so~called hot return part 5 which is brazed to the
head in good thermal contact therewith. The head 2 is

35 typically between 0.3 and 1mm thick. A resilient annular
sealing ring 6 is tightly engaged between the head and



water jug. The general configuration of the heater will be well known to '
those skilled in the art, and as is 30 conventional the heater includes a
heati ng el enent tern1nat|ng in a pair of cold leads 4 which extend t hr ough
the stainless steel plate-like head 2 and having a so-called hot return
part 5 which is brazed to the head in gobd-thernmal contact therewith. The
head 2 is 35 typically between 0.3 and 1lmmthick. A resilient annul ar

seal i ng ri ngFhe icontymk |50 cagatedoveyidenat watasatighyt seal with decontrol
SO as to prQHfa hdetwiriight seal with the container wall 3. The control
1 includes first and second bod¥ $oréion%,7, whi_ch interengage axially and
are so shaped 5 Th® ¢RITFRL chyiprtudefefibetwabf fecrrd electrichf
switch nean;-pdﬁtjtdm coj8 ruthicih emﬁenéndagé’hexiaaa:mydahddamors]p @hapedicl udgs
three term n ) n nf i i on an
adapt ed%to %e% éralegéa]iﬁé gé‘fj;@gggetlg%{aggg?geéﬁeaégfékgt %c{o%?\‘e%?‘ or t% r%t e 10
supply of emymﬁqhxneqnﬂwnfttheh@onbapbrarasmpgntsdvenEhen&qumd1this type
of control. [ r I I Wiy ¢t iC
conponent s of th?%%ﬁ‘f%t%&a&%ﬁ?é fh%é tsﬁ'&?g%ob%?‘sse I&t ener al

| ayout coul RMFANRZRG ckn astriapgynlar F?BgégBFaEéﬁPrépdaﬁéaﬁﬁéﬁh

exanpl e fromRdddd win @tsés@@aéecaémané bb&ket4caﬁﬁéct2>¥4&%¥7tﬁi@ from
our co- endln r|t h_Pat ent plicati 24 QR 8 170 %grlorlty application
for GBA- ?i&)?%ﬁ% PO to theh8eR5REroPSi MPustrated in
Figure 1 commnvzntronnlrmayhohblhehyperofecbntromclud|ng a snap-acting

bi talli t t in t '
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bri dge nenber consi an aperture braze di npl e
12 formed basic components of the 111ustra ed control and will U

" recognise that the general layout could be varied.

15 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 (priority appllcatlon for GB-A-2170956, now
published).

20 The control illustrated in Figure 1 comprises a
primary overheat protector including a snap-acting
bimetallic actuator 11 mounted in good thermal contact
with a conductive bridge member consisting of an
apertured copper plate 20 brazed to a dimple 12 formed

25 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 which is secured to the first
body portion 7 of the control by means such as a hammer

30 drive screw 15, and an upper peripheral portion 14. The
upper portion 14 is arranged for engagement with an
axially slidable push rod 16 extending through an
aperture'in the first body portion 7 and co-operating
with a set of switch contacts (not shown) w1red 1n

35 series between either the live or neutral- term1nal pln )
and a respective cold lead 4. The actuator 11



25 in the head adjacent the hot return 5 of the elenent. The actuator 11
is of the general type described, in.British Patent Speci fication

No.1, 542, 252 and thus includes a central tongue which is secured to the
first body portion 7 of the control by neans.sgch. as a hamrer 30 drive
screw 15, and an upper peripheral portion 14. The upper portion 14 is
arranged for engage&snba&ubha&bdawh&hlﬁ mbmtwdkaqpﬁﬂaﬁxnb:Hémpeﬁauﬁfm

t hrough an apert ure?kntlgae 14'0r°&t sg()g}é %%r glln%rél o agaeta%q:eir el |v{}%evm th a set

of switch contacts shown) wre Ween & r the live
or neutral t er mi nal tpenedeneatr oyesbeats ,cflot lexamnple Having eeny 11 -

8 - is>talibrated th@t%h@@”bﬁaleBe&%%h@&ﬂ&%@%%”ﬂdﬁé%(ﬁ [ﬁHé]éﬁhéﬁiﬁék

undergo snap action when the el ement overheats, for exanple having been

switched on wit h3i n§Qf FP¥REn{thRaedement B ddnitheavent thak &he [rontainar

or in the event thabolile aegtai @bnbweiatiribn uifortuaoacéﬁuabxofll hieg
actuator 11 it reverses its cgrvature rom #gfr fion shownl
Figure 1 and the upp&¥epEEEpR&SaFUsSRLUSS EGFh3$§% fﬁQ&ﬂQﬂy

ie, away fromthe l@ncFigere Acand $hea$ppanag;nypﬁénaknpdrtxnhv&ﬂch in
N opens, the ovt ! eReFRBAILS ndded® fiGHVTINN L d QY gt Ay [0 L NE

el ement. This general "arran ect or and
the particular é@nfﬁé&ﬂ&ﬂto eﬁﬂhu§9réﬁe@ﬁ:§nﬂ?gﬁlﬁhQﬂPQQhTQQﬂ Wh%ﬁhlbed in

nore detail in our Sﬁ'ﬂﬁ&ﬂ'ﬁﬁe%&phhﬁakwwidﬁ)céﬂi&é@g)sdrhé”kéﬂiﬁiéﬁﬁﬁﬁﬁ
enmbodi nent, the bridge

' consi st of copper Iate secured
directly to the conth8l p&ﬂ&rhél‘:ﬁ%&é'altﬁst léﬂ“lfr’fﬁfn ngfakent the
hot return when assatiraandeménits ofapriimarghipnotskctior B(af&)lb kﬁnwmpuntl ng

Fhe hb?dge and the particular configuration illustrated is
15 'similar_to that described in more detail in our
co~-pending application no. 8502170.

In an alternative embodiment, the bridge
member may consist of a cbpper'plate secured directly
to the control and held against the element head

20 adjacent the hot return when assembled. This may
be achieved, for example, by mounting the bridge
member and actuator to the body of the control

" by means of a common rivet, drive screw or the
like. f ) ' o
25 ~ The illustrated control further comprises
W a pre-loaded spring mechanism associated with a
' "second set of contacts which is arranged to provide
back-up protection in the event that the primary
protector should fail. The mechanism comprises
30 a coil spring 25 which 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 in the form of a push-rod
27. Push-rod 27 is formed for example from nylon
35 and'extends through and is axially moveable within
a bore 28 forﬁed in'the first body portion 7. Part
20a of the conductive bridge member 20 lies between



menber and actuator to the body of the control by neans of a conmon rivet,
drive screw or the like. 25 The |Ilustrated control further
conprises a pre-loaded spring nmechani smassociated with a second set of
contacts which is arranged to provide back-up protection in the event that
the primary protector should fail. Th& ﬁechanlsn1conpr|ses 30 a coil spring

25 which is unted hi ece 6 forned. in t ecaond bhod ortion 8
and which in tﬁgi: pg1 daﬂadgﬁ €c ﬁﬁ &?%Zﬁﬁﬁsﬁ eﬁq{t ai ni ng
el ement intfmoﬂotheodimppasthhd 2Rhe Bnﬂhcﬁo¢h§7pushkna&x270r exanpl e

fromnylon 3p, %ﬁngﬁetg Egg}aq% b?a e b PRI [y thin a bore 28

d e
formed in the ?QF a of the con uc I ve bridge '

menber 20 Ilmga®etMEEnPus rgd 27hurgest the paint 20bh@fi el enent head 2
and ext ergls Ef{m];éhﬁeﬂbgw ¢ntd teaghbemam WithhenHeddPhmy. Thus, when

the control eater ush-rod 27 urges the part
20b of the Si%rVH%gB ﬁﬂ@FwPﬁngeﬁgéeéﬁgﬁttﬂ the gontral #R is urged
rightwardly ¢ieatitthe sprihg QBnﬁsoblaceﬁhahdhhecnmpnq;éﬁbns pl aced under

conpression. In the_eyent of failur peld t

arrangenent is sucﬁntﬁﬁ? ?ﬁg“&oﬁgeﬁgéﬁ‘r&, rhea}& #%Orf%‘ﬁ t%ég%f
initially coviiénedrangementedgsosuch thatdithel s:dzt_semmle@wmqunQOa of
the bri 2 b t t hrough t he
copper d'ﬁgte ofE{'ﬁ Qeéﬁ Qﬁgg?aﬁ'g cgﬁgg'ge%her eggf#% e’%ﬁgr{n ch%/he end of the
push- rod 27 H’Sev\ﬂ%'éﬁlénbage§aﬂﬁﬁﬁ sher pagt 202 19f €20 to soften

agd deformhqﬂ&ﬁbﬁihzof £6CBe@bmeNBotR’ | Meatiild e:ddm:dﬁé?ﬂ &wiftipe head 2
adj acent the through the copper plate of the member 20 to part
ZOQ thereof , causing the end of the push-rod 27

15 which engages with part 20b the bridge member 20

v,

to soften and deform under the force of the spring,
‘while the region of the head 2 adjacent the push-
rod 27 may still be relatively cool. The spring
25 is released sufficiently to enable'an operating

20 arm (not shown) to open the associated set of contacts.
The heater is thus disabled, and since the contacts
are.open'under the positive action of the coil
spring 25 the possibility of subsequent reclosing .
of the contacts as a result for exampie of distortion

25 of part of the control caused by overshoot heating
is avoided. o/

The back-up protector is designed to be actuated

at a tempefature of 225-260°C. In the absence
of the conductive bridge member 20, an-appteciable

30 time would be taken for sufficient heat to di551pate
through the relatively poorly conductive head 2
to the region of the push-rod 27. Thus, when the
primary protector failed, the dimple 12 and adjacent
regions of the element head would become extremely

35 hot while the upper region of the head remained
relatively cool, and even after the back-up protector
had operated, heat would continue to build up in



rod 27 may still be relatively cool. The spring 25 is rel eased sufficiently
to enable an operating 20 arm ( not shomn) to open the associ ated set of
contacts. The heater .is thus di sabled, and since the contacts are open
under the positive action of the coil spring 2% the possibility of
subsequent reclosing of the contacts as a result for exanple of distortion
25 of part of the<znnd«§rshnnmxhéatiw¢reﬁbeatheaasng resalbi d€dtheéhe

back-up protector i r f r] In
t he absence of thetiéﬂgj%ﬁm%&%ﬁ?ﬁg ne er Eﬂﬁlgngggg§ég?g 628 hES&

woul d. be- t aken for E&ﬁﬁtkﬂeﬁﬂrh%awlthﬂﬂl%%?p%?%ttﬁlougﬁtt%emiﬁh§tm9éFy

poor | y~-conduct i ve h@?@h2atébéé‘ﬂalégtpékOéftﬁﬂréUShRéechKg IhuSac\maamae

primary protector failed, the di e regi,ons t he, el ement

head woul d becore SQTRAEANES Qﬁﬁ#%gﬁﬁ%pué e?EBFoﬁsoPngﬁglﬁQQS

remai ned relativelybemumseamﬂ wuwmdalead tbeabgréauprpldkelﬁbooaadf

oper ated, heat would contlnue P, i S ating

effect. As a result ?ﬁs??ﬁfrﬁ% 8?€ﬁ%é u?ep?ﬁu%ﬁeég ovggsgégﬁoﬁggklﬂﬁ

head, plastic partSaﬁtehlmDIMQlC@me¥®t10nlPflth¢gPFiﬂﬁFY agtupterpossi bl e

risk of fire Reducing fhe,agy déjrt@gnétieapeﬁswmeai the Baek-up prot ector
wou ea

i s undesirabl e because i reat er blke i h ui sance
actuation as a.l%sLP%OE#CGQErBﬁ50?°%EEi?ﬁg afteerPn FWEFa&pEPHP 87 of the

primary actuator. |i:apnélérd neélalewabospfrmg tbanketbruand0 ipr ¢heeinal nay
T Thermal cont act. SROERGE obherhe AERFEHetreBFRusEe bRBanIgeRBEES o "
arrangements of back0up @théecaprangerents of back-up protectors are
' -~ also possible with which the present invention
15 is suitable for use.
Figures 2a and 2b show alternative shapes
of the conductive bridge member 20 suited to different
configurations of control 1. The member, typically
about 1mm thick, is preferably formed of copper
20 but other materials exhibiting good thermal conductivity,
such as brass or aluminium, are also suitable.
| It will be understood that the bridge member
' of the invention could be formed in a variety of
other shapes.



al so possible with which the present, invention 15 is suitable for use.

Fi gures 2a and 2b show al ternative shapesﬂof’;he conductive bridge nenber
20 suited to different configurations of control 1. The menber, typically ,
~about 1mmthick, is preferably fornmed of copper 20 but other -materials

exhi biting good thermal conductivity, q§uch as brass or alumnium are also
suitable. It will be understood that the bridge nenber of the invention
coul d be far 4N a variety of other shapes. Clainms: 1. An electric

i mrersion heater of the kind referred to in conbination with a thermally
sensitive control of 5 the kind referred to, the el enent head being foigﬁd
of a mateni.al @n ledsctrbndimersignt haateraes; thedkihdr smefexred dge '

mber, fqrp fer e iy | ene
noad. s i eaByEefon $ith U MEnbRaRTTy SARGUEILE berca®] a7 B TTE
10  $ai d theadirst watperedite, vhe elementieheadr bepogsifeamed @fi @ act uat or
of said copldl; ANGEX] GRS éﬂ&g&?ﬁéih?{‘rﬁﬂiicﬁ%&é?mamewh@i%ti'rp% of the

hot return for cooperation w er mal, sensitive back-up protector of
the contr&ridge membew, faxmed of makersal ekt BAogber: kBek™Rd referred to

for use widdhdudtieri€y | th&enehé i ¥Pefiontr Rbadl fbepsisitionka red to, the
and wher oPEPEEE SRtddof R REn b aa8], BLRRaT BRSSP M T ot mar
condus i visaid lexad Eor| coeperationi withnacthetmadlyarésponsiveposi t e sai d
hot T etur o ihJIQPhIBEIEEt SPTUAEY YbhProR! dnbcadebansCoepgration with a
ermal | y“responsive primary actuator of sald control and extends
location spaced from the location of the hot return for
cooperation with a thermally sensitive back-up protector \
of the control. '
15
2. An electric immersion heater of the kind referred i
to for use with a thermally-sensitive control_of the |
kind referred to, the element head being formed of a
material of lower conductivity'than brass; and wherein a
20 bridge member, formed of a material of higher thermal
conductivity than the element head is connected to said
head opposite said hot return in good thermal contact
with said head for cooperation with a thermally
responsive primary actuator of said control and extends !
25 to a location spaced from the location of the hot return W,
for cooperation with a thermally sensitive back-up
protector of the control.

3. A thermally-sensitive control of the kind referred
30 to for use with an electric immersion heater of the kind
referred to, the element head being formed of a material
of lower conductivity than brass, said control including
a bridge member which is formed of a material of higher
conductivity than the element head and which

AR



25° to a location spaced fromthe logation of the hot return for
cooperation with a thermally senS|tJve back-up protector of the control. 3.
A thernal | y-sensitive control of the kind referred 30 to for use with an
electric imrersion heater of the kind referreqotQ, the element head being
formed of a material of |ower conductivity. than brass, said contro

consuet T e s diermire, s seadititicinas vhon
conductivity than the el enent. head an

* C L salg control liz‘”“?'%mgm'ﬁﬂt%ﬁl‘%#‘%ﬁ%dlﬁoﬁ??ol SPﬁé é
posi t.i on t hat mhemmmhekczsnpcéltsommmwmpﬁosbteaédlaehdt|neuarn $n|QObd|dge

menbek=i s pOSItIO%,ﬁ\PaDPS%SﬁQ& dwf‘é’tﬁ égi&” yé& Qg?dcwéég?#ﬁégn‘t”gﬁ'u t or

said head for coopéeration hermal Fesponsrv
of the control5 sdtheimalige respensiverprimaryi agtuatar| ofathencoptired,from

the location of theg fiplhy£ide ”mél%efoé’tl?éﬁaékeé‘n&iﬁ& é‘othiHBH:YoﬁegﬁlaEé&e

back-up protector of the control eleCtric imrersion heater in

conblnatlon\Mtf1ef??ﬂw?ﬁﬁl%p%ﬁﬁ%9¥|?§ EB%t?%F ¥eturn; £eH FROoRPRRRieNoWigh

thermal |y sensitiwe tonntnallpssensd tbve i backanp) Brobecton 68 thiaekntpol.
protector conprises a pre-loaded spring nechanismheld in conpression by a
retaining 15 means, said retaining neans being in thermal contact with
sai d bri dge righberd and An relretric imhexstosaheateri iy eevhinaticanwith a

t her eby de- ener gi z&élq%bf%ﬁtgénggmtpﬁgr f&‘ﬁ OclaE’med A g_ll_gg{ur '.'LCor a

i mer si on heater in co tion ernel Ty sensit,ve control or a
thermal |y senS|t|\RPQ§ﬂﬂ¥¥N %&P%}%}W%dCQ%tEPhl%?4°%hé¥%¢nl§aFHaFEtaln|ng

nmeans .conprises a widfin esPis bd O-ap Npreesctor Cevhpeisesai § predlisaqeaber
mheﬁ\yhe control is nounted to the
spring mechanlsm held in compression by a retalnlng
15 means, said retaining means being in thermal ‘contact
with said bridge member and arranged to release said
spring mechanism and thereby de-energize the heater on

overheating.

20 5. An electric immersion heater in combination with a
thermally sensitive control or a thermally sensitive
control as claimed in claim 4 wherein said retaining
means comprises a slidable push rod arranged to contact
said bridge member when the control is mounted to the

25 head.

| - 6. An electric immersion heater in combination with a
thermally sensitive control or a thermally sensitive
control as claimed in claim 5 wherein said push rod and

30 spring mechanism are arranged so that upon mounting of
the control to the heater head the push rod engages the
head in contact with said bridge member and is displaced
axially so as to compress and pre-load the spring.

35 7. An electric immersion heater in combinatiép;wg;pggx

f' R0 —
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25 head. 6. An el ectric imersion heater in conbination with a ,
thermally sensitive control or a thermally sensitive control as claimed in °
claim5 wherein said push rod and 30 spring mechani sm are arranged so i
t hat upon nounting of the control to the heater head the push rod engages
the head in contact with said bridge_ ng. QJ and is displaced axially so as
to conpress and pre-load the spring. 3 An el ectric imersion heater

i n conbi natduywd ity 8sensit£$e c&HE’L-HB' b¥ aeeme&h.&&lgog%ght%@ thermal I'y
sensitive control_ as claipe clalns or 6 wherein said

N
t hermal | y- %??k@%r?%?‘%rb?eigﬁr°§oﬁﬁ?i‘?§si ?naﬁ'aét g i et al | |'&
actuator. SyHereir yﬁae&hemémynseﬁsleheét primawepm&dte&t er in -

conbination with a th nS|t ﬁﬁﬂi ag claimed in claiml1 or any J
of claims FIPTFSWR agsnaPA?ﬁc 189, PiBefRTLIS, Bf Hakesr,
t hermal8 y-sensitive control or heater. and control in conbination as

her ef nbef orge, deggry ok ¥ iHlcIGAERETGR bPeEbRic! inheFbibhlheatkkl b 111111 *

combination with a thermally sensitive control as
claimed in claim 1 or any of claims 4 to 7.

10 9. An electric immersion heater, thermally-sensitive
control or heater and control in combination as
hereinbefore described with reference to Fig. 1.

* [ L L] s *



