1 | MPROVEMENTS RELATI NG TO'THERNALLY'RESPCNSIVE CONTROLS FOR WATER BO LI NG

VESSELS FI ELD OF THE | NVENTI ON: Thi s i nvention concerns inp,
relating to 5 thermally responsive controls for V\%aw
vessel s, and has particular application to the field of thermal

responsive controls for use in electrically heated water boiling
vessel s such as kettles and jugs for switching off or reducing the 10
supply of power to an electric heating el enment of the vessel when water
boils in the vessel and the vapour generated inpinges upon a
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BACKGROUND OF THeTENMENE Sir EhGsidrireal: switches for use with water boiling
20 vessel s an ICh are responsive to the generation of steam when

water boils in the vegags dhveditiohosecePnBr iinpFBvemBatentelating to
Speci fications Nos. 1,470,365, 1,470,366 and 1,470,367, for exanple,

and addi t sonal | ytheemadilyc| aeeporisiive exaomirnls n £4 i t waherPabedl iy

Specifications Nos. 2,117,568 and 2,128,029. 1In 2
vessels, and has particular application to the field
of thermally responsive qontrols for wuse in
electrically - heated ﬁater béiling vessels such as
kettles and jugs for switching off or reducigg the
10 supply of power to an electric heéting element of the
vessel when water boils in the vessel and the vapour
generated impinges upon a thermally-responsive switch-
~actuating element. The present .application was
divided out of our B;:itish Patent Application No.
15 8827340.4 (GB 2212664). British Patent Application
No. 9123640.6.(GB 2248520) was also divided out of

British Patent Application No. 8827340.4.

: BACKGRQ[IND OF THE INVENTION:

Electrical switchés for use with water boiling
20 vessels and which are responsive to the generation of
steam when waﬁer boils in the vessel are disclosed in
Britisﬁ Patenﬁ Specifications Nos. 1,470,365,
1,470,366 anﬁ 1,470,367, for example, and additionally

‘are disclosed for example in British Patent

25 Specifications Nos. 2,117,568 and 2,128,029. 1In

C



addition to steam sensing electric switches, elenent protector switches are
al so known which are adapted to switch off the supply of power to the
heati ng el enent of the vessel in response to a sensed el enent 5
overtenperature condition, caused for exanple by switching on the
vessel with insufficient water in it or by allow ng the vessel to boil dry.
It has been known to provide el enent-protectorss and steam sensors as
entirely separate units and.it has al so been known 10 to provide
conbi ned elenent pRiACion tansikesh easnsingi eyeobrie. swikeheler lement t
has been known to provide el enent protector and steam sensing units such
that the el enent prguedtegtomsuidahssd azkeoadsorkndverviai¢hvase redadied to
conbingd with a steam sensor in 15 whi ch case a mechani ca

i nt er cArfnect i on bet WeEitGh O & tSURde @foPoMer thee theeieaddngoe lenent
enabl ed the steam sensor to operate the sw tching contacts within the

el ement protector. Tfus BHe of®sS&FIn WY r IFFRRRE &P ePemSfnsSey element

protector unit has conpr,i sed binmetal lj.c . switch actyatjing el enent
arranged to Qeterni Y Wﬁﬁﬁﬁ%q% d"'f°r§4/ﬁctt’éﬂ"corﬁaé’cﬁ V\nfﬁﬁqn RIB NS ¢ bY

through t he i nt er med aGyi0fy A BHYkd QL AILAYAE N, 4 A SHEYRASNSY 1471 ¢

adapted for use wt e € protector as conprised™ a

further binmetallic oSWch) phYALT BHeCLBUBRY @y 3NAED $9,25 R H3E HRHe

exposed 3
' known to provide element protectors and steam sensors

- as entirely separate units and it has also been known
10 to provide combined element protector and steam
sensing units. Furthermore, it has been known to
provide element protector and steam sensing units such
that the element pfotector may be  used alone or
alternatively may be combined.with a steam sensor in
15 which case a mechanical interconnection between the
element protector and the steam sensor has enabled the
steam sensor to operate the switching contacts within

the element protector.
Thus in one known arrangement, an element
20 protector unit has comprised a bimetallic switch
actuating element arranged to determine the condiﬁion
of switch c§ntacts within - the unit through the
intermediacy of a push-rod arrangement, and a steam
sensor unit adapted for use_with the element protector
25 unit has “"comprised ;a-éfﬁrther bimetallic switch

actuating element arranged so as in use to be exposed



to steam generated when water boils in an associated vessel and a |ever
arrangenent for coupling the resulting novenent of the steam sensor
bimetal to the push-rod of the-elenent protector. unit for operating 5
the switch contacts therein when the steam sensor unit is appropriately
conbined with the el enent protector unit. By manufacturing the el ement
protector and the steam sensor as separate, units but arrangi ng that they
can readily be conbined together, a rationalisation of 10 the need

to manufacture t@'sﬁé%rgygéé(neﬁte&“ whéR WS&E?“BE?L.‘@- iigloﬁrndparssto(?:iaa dat e

t he requirements of ent manufacturers of water I ng vessel s can be

obt ai ned. Howevejessdich a3{d aB0ENBGEE Odridh§eh¥Re tHat eGPy Qe V. been
known have suffered fromthe 15 limtation that the same el enent :~
protector unit iresulitifpaiheminteindepertaidy densonbiestay tho anearet y
of different steamsensor unit designs and furthernore have pl aced
limtations on pestetrattsef)nthoOBIESTentANDr StetE8Y OR 1THE drNvipeHa®Nng20

The obj ect of the present invention is to provide a new and inproved steam
sensor aldd el endite gwittadt eongembsntbesainovhan thectteam|sensamad that er -
boi i ng vessel, the steam sensor being flexibly utilizable with the el enent

protector in a vidr i3RBFRTiAteky FembEned withythe, eledens PROHRIBPYE r eedom

For vessel desiqn,, AcCQoLg 1 NS RLPSRY RN Phot MRS ha wrb

steam sensor as separate units but arranging that they
can readily be combined together;-a rationalisation of &g}

10 the need to manufacture a*'vafiety" of different
controls in order to accqmmodate the requirements of
different manufacturers of water boiling vessels can
be obtained.. However, suéh'arrangements of this type
that have previously been'kncwn have Sufféred from the

15 limitation that the same element prétector unit is not
capable of being oﬁerativély combined with a variety
of different steam sensor unit designs and furthermore
have placed limitations on vessel design.

OBJECTS AND SUMMARY OF THE _INVENTION:

.20 ' The object of the present invention is to provide
a new and improved steam sensér and element protector
combination for an electrically heated water boiiing
veSsel,'the steam sensor being flexibly utilizable
with the element protector in a vafiety‘bf different

25 ways providing enhanced freedom for.vessel design.

According to the present invention, there is



provi ded ‘an el ectrically-heated water boiling vessel. incorporating an
electrically powered heating element, or an electrically powered heating
el’'enent for such a vessel, wsaid heating elenent having associated 5
therewith an el ement protection unit for switching off the supply: of

el ectrical power to the heating elenment in the event of an el enent
overtenperature condition, and a steam sensifg unit for switching off or
reduci ng the supply of electrical power to the heating el enent 10 in
the event of waterppgiyiged ah dlectedizally-heatiethmatsnsibgiling vespelsing

a nodul e having an, el ectrical _term nal rid I Lnto a
conpl enent ary partiB‘F°F38r§?éﬂgn?n pﬁ'qb < gl%an]‘%%% @%%%%t hgag? ggnélg%ﬁ%l‘%b
unit and el ement peotantebectnically powebednpeatinggedenent fomtsuek a
actiorhof pluggi ”?,ﬁ%?sef' ectsryai?ﬂ ﬁ%{%\%\' BeEehefR Ohdvih! Caskseisted

nmodul e into the ¢ eneﬁtar art el enent pr.otection, uni{ Elaggs an
el ectrical Switch thenewitheanielenenth ANAFaRihA® U ts &PFre8WitFeh1iny ©

el ectrical 20 th¥i 56Pply bectbetpiball poweti 86 théethéatihe element
Form of ot 6am senssh GBEORUFRE OB #MCSIRRERE| BHebFBAF  AbutE et hegt:
British Patent Apalacetéan-séisidy unit RA2EMEchingBoZZ1eB6MedwAing s
doscribed in our BERE: SHPPATCH? BHBRFical; BolRsoLsTEls AL PAs 261 dont,
pluggi ng the steamiBerthe evestt hef cvakent pebling odn Bhenyessedecthfc
'switch 30 W t BEBahlEef SRR SEASL’ ddmPSLisPigWd hmodule having an
W/ electrical terminal portion adapted to be plugged into
a complementary part of the element protection unit
_ and the steam-sensing unit and element protection unit
15 being arranged such that the action of plugging the
' electrical terminal portion of the steam-sensing
module into the complementary part of the element
protection unit places an electrical switch within the
steam sensing module in series with an electrical
20 switch in the element protection unit in the current
supply path of the heating element.
Described hereinafter is an improved form of
steam .sensor according to the invention of our
, abovementioned British Patent Application - No.
— 25 8827340.4 (GB 2212664) which is designed to be capable
of being plugged into an element protector as
described in our British Patent Specification No.
2194099, the action of plugging the steam sensor into
the element proteétor placing an electric switch

30  within the steam sensor in series with




5 an electrical swtch in the elenment protector in the current supply path
to the heating el enent. The arrangenent of this -particular steam -
.sensor and el enent protector enables either device to be used 5 al one
and enabl es the two devices to be used together either with the steam
sensor directly plugged into the el enment protector or wth the two
connected together by neans of a connecting | ead. The steam sensor in
question, in one enbodinent, 10 - i s based upon a thernally responsive
swi tch actuator ahi ellecticiade swd tohneiral the selbement rppoteceor imdthe
chassi s which supports the binetal and the trip.lever, the chassis

provi di ng spacedcupzentnoskpphys pAttitchtar ethe | bgading ehememt net aThep| ade
and the trip-lever 15 ~  nounted in series w.th each other and defining. a
snap- acting oveREEANPEMBRtdgRLt hERLEngRAEL1RY8RENELRABr eBENEQT| | APd W by

abutnent ‘with the_chassis at. least in e col.d.conditiopn of the. binetal and
preferably al so FﬁeFﬁBIuﬁrQ§ﬁﬁﬁqqoﬁn8%EFﬁeqﬁ Eﬂéeﬁﬁce t°rLe'u§ﬁé-_'

Chassis | 8 const AATE4oB) BREPARE BRol RebLARYERFoEOngephOB o PF Rt vog

in one of the chgig'hgrnayggi?géfg%ﬂgéﬁ%%ytﬁg%ﬂ%? %ggltg}&%dbghQQethgne_ end

of the trip-lever berng recerve the chassi's

{nﬁgnt ings and deghheat! BeoRih@oret Qfidhects | €98, caffleéBEa OLBgELREES Of

by means of a connecting lead.
| The steam sensbr in qﬁestibﬁ, in:one embodiment, - ;;)

10 is baséd-upon a thermallyfréépdnsive_switch actuator .
which comprises a bimetal blade, a tfip leV¢r, and a
Chassis'Which'sqpports the bimeﬁal and the trip lever,
the chassis pro§idin§:spaced-apart mountings which are
bridged -Ey: the bimetal' bléde and -thé trip—lever ”

15 mounted in sé:iés with eééh:othér and défining a snap-
acting overcentré bridge the range of movement whereof
is limited by abutment with the chassis at least in
thé cold condition of the bimetal énd preferabiy also
in the hot éonditioﬁ of the bimetal.

20 The overcentre bridge extending between the
spaced-apart mountings in thélchassis is constituted
by one'eﬁd of the bimetal being pivotally received in
one of the chassis mountings and3defining one end of
the bridge, one end of the trip-lever being received

25 " in the other of tpe chassis mountings and defining the

_other end of the bridge, and the other ends of the



6 binetal and the trip-I|ever, abutting each other generally internediate the
ends of the bridge. The chassis further. defines stops or abutnents
limting the range of novenent of the overcentre bridge in both 5
directions, that is to say both the cold condition position and the hot
condition position of the overcentre bridge are defined by the chassis,
al so provides an abutnent agai nst which the bifretal nmay act to provide t

actuating force for novenent of_t

between its two st abl

he 10 ., brid
states, nanely its @&Wﬁ?ﬁkﬂe?Qﬂuiéh% r&ﬁlngééggeTﬁEuEﬁéggiseaFgo pEbeE
i t dat e .t.h : in th ' ' ft
bri dge between the. SRTARRLIYA TR SRt Er BARE ST PSSy ( fEe
: " ih : 1
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conpliant abilities e banhgBEShsvEREnReo AUHE YR Un P AL 94 ByeH

bri dge. noves 15

of a spring netal

conponent” supported 1 n the chassis and 1 n turn

and
he
e
des
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supporting oge end ofirht® it athattUsh ad asapNgRANttRei dg1daEbhaikabhy
useful where the chassis is a noulded plastics conponent. The trip-Iever
coul d be forned int egsAldion t@hd heahehagsits wowdditvign wpblsithienr estl t thiat

a two-part 25

switch actuator is obtained. In such a constructi on,

the trip 'lever m ghiveregntra drlidgepaneedef bnefieby the chassis, and also

10
15
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25

proviges an abutment against which the bimetal may act
to provide the actuating force for movement of the
bridge between its two sfable states, namely its cold
state and its hot state. The chassis also provides
compliahce to accommodate the change in the dimensions
of the overcentre bridge between the spaced-apart
bimetal and trip-lever mountings as the bridge moves
between its two stable states, ﬁhough this compliance
could alternatively or additionally be provided by the
trip-lever. The compliant abilities of the chassis
can be augmented or supplemented by use of a spring
metal component supported in the chassis and in turn
suprrting one end of the bimetal, such an arrangement
being particularly useful where the chassis is a
moulded plastics component.

The trip-lever could be formed integrally with
the chassis moulding, with the result that a two-part
switch actuator %s obtained. 1In such a construction,

the trip ‘lever might be pivotally mounted to the



7. chassi s noul ding by neans of an integral noul ded hinge. Plastics
~materials are well known which are suitable for the formation of such
~integrally noul-ded hinges, though it nay be preferred, given that the 5
moulding may be subjected to relatively high tenperatures by virtue
of the inpingenent of hot vapour thereon, to utilize a non-integral
mounti ng arrangenment which is not prejudiced by any reduction in the
strength of the plastics naterial at elevated 10 t enper at ures and

enabl es. strongerchasgikalmodinabeg Ussd wehak ase el aategkh1suhderad® the
formation of. integrally noul ded hinges. Polypropylene, as is well known,

is a mterial hihgeh Elasthes fmaterialatarefvedli kmown adriath harges but
i s weakened by exposure 15 to high tenperatures, and rather ~fthan
usi ng pol ypropyl sakttable fipghtheafoovmdthghyofbsuchr bheegbi Bly meowkded 0™use
a stronger material, such as glass filled nylon for_exanple, and formthe
pi votal binetal RAiAgEs; pA nmbbinPREgPeasPRefeeredigediype Mk i Re. 20
The switch actuator_as above described thus has three functiqnal parts,
namel y th® bi metBPUIERBRIt riMRY | eb8r SPIGFShast?s, rald tdye e f&%d in

ly t t th . _The bi netal. : twa functi firstly it
acts as a ¢ her rief PPPRERFUECEOBonSHE B8 OF  ThoyiHARIASHER, 28 BFth

generates the actlog,of el CBol WYIATAASE 12 15R2QIR1 b GHPELG Ur e,

and _
arrangemEnt which is not prejudiced by any reduction

in the strength of the plastiészmatérial at elevated \L)

10 temperatures and enables.strOngéf materials to be used -
which are not as well suitéd{_tb ‘the formation of
integrally moulded hinges. 'Polypropylehe, as is well

knoWn,~ is 'a material which can be formed into .
effective integral hinges but is weakened by exposure
15 to high ‘temperatures, and. rather than using
polypropylene it might ‘accOrdingiy .be preferable
instead to use a stronger’ .mater_i'al, such as glass
filled nylon for example, and form the pivotal bimetal
énd trip-lever mountings as knifé'edge t?pe mountings.
20 -~ The switch actuator as'ébove described thus -has
three functional parts, namely the bimetal, the trip-
lever and the chassis, and can be formed in only two
parts or as three. The bimetal servés two functions,
firstly it acts as a thermally ‘activé component
25 providing the force which generates the action of the

device in response to a change in temperature, and



8 secondly it provides the:spring force which operates the overcentre

bri dge and provi des a bistable | atch mechani smwhich, for exanple, could
open and hol d open switch contacts. The trip-lever is noved by the 5
action of the binmetal and may be used to transmt this novenent to switch
contacts provided in the steam sensor. The chassis provides support for the
bimetal and the trip-lever, providing a pivotg mnounting for both
conponents and allowing themto rotate through an 10 angle limted by
stops or abutnents Qpddiihassigrorides sive pspringngotrbe whiphi aperates

necessary to accommodate the novenent of the overcentre bridge. By
manuf act ure of the ahmssoseptentsei babhigemandr iptqvisiash asbastabhe latch
retardant plastics material, it could 15 al so be used.to support the
el ect cal conponentreatarsismiwhdieh , Terbensmpleh| aeeldcrrm@ndodfl gren
speci al configuration and does not itself have to_be snap acting. '
Preferably and advargwigesusiopntaetsi-net he stpip-levey it mpy¥edakyul khe
bl ade of a grade suitable for the intended steanlsensiqg %ggﬁjcath n gt t he
actuator, thd&t is taEen RE fiheebimesad rRARRY FaUISPHFT Sransidt st )
resi stant and generally of high- flexivit high viel d.strengt
spring-grade. Such PHYFREF g@qtﬁ‘f’e%cmoc§8§8f:§% f%rf?ﬁlh%e%rigoo |%g§§% "o
subs.equen't stress reslelrg'\sfox(').r Sﬁ’leecéﬂaoélsis p-gBQrides support for the bimetal
and the trip-lever, providing a pivotal mounting for
\_/ - : both components and allowing them to rotate through an
10 . angle limited by stops or abutments on the chassis,
and - also providing the compliance necessary to
accommodate the movement of the overcentre bridge. By
manufacture of the chassis of a suitable material,
such as a flame retardant plastics material, it could
15 also be used to support the electrical components of
a switch.

The bimetal blade need not be of any special
configuration and does not itself have to be snap
acting. Preferably and advantageously the bimetal is

20 a' flat rectangular blade of a grade suitable for the
intended steam sensing application of the actuator,
that is to say the bimetal -should”'preferably be
corrosion (rust) resistant and.'generaily of high-
flexivity, high yield strength, and spring-grade.

_Such a bimetal requires no special forming or tooling

and no subsequent stress relief or selection. The



9 dinensions of' the binetal also are not critical, enabling manufacturing
~tolerances to be readily accommodat ed without prejudicing the operational
‘characteristics of the actuator. 5 . The steam sensor as generally
described in the foregoing can be utilized with the chassis fixedly nounted
as a switch conponent. and switch-operating novenent developed by the
trip-lever, and can alternatively be utikized with the trip-lever fixedly
10 mounted and the chassis nmoving to develop the requisite
swi t ch operat i ondiméheilonkt eof artlangimetals pasdi ctar notwebkigtiched to
utilization in electric kettles and the |ike where the chassis noul-ding or
a part nounted tleaabdingan meomfemiteming betolbathraees 150  be reeaiiigob.
Further features of the invention are set forth.with particularity inThe
appended cl ai s . acg¢ommegatedgetidhont h Wrerdisingt stheat apesatiidnal
advant ages of the inventigon will becone well understood by those 20
possessed of theChB8raFieriskires ofr $heceFEH@ECti on of the following -
descri pti gns of exenplgry enbodi ments which are illustrated in the-
acconpanyPng dr awi ngs TPERSEEEFERSI T RE OFeTRE2BRAVARSST ilssurdr thg (o
1M show various . _perspectiyve n% r%#. ... elevation and plan yiews.,of ‘the
component parts SRESERAFS SLBE, Heitdzed iR s ERBoCHARRET WELERIIE
mounted as a. switch component and switch-operating
‘movement developed by the ‘trip-lever, and can
alternatively be utilized with the trip-lever fixedly'_-;;;
10 mounted and the chassis. moVing to. develop the
requisite switch operation;-_The latter arrangement is
particularly well suited to utilization in electric
‘kettles and the like where the chaésis moulding or a
part mounted thereon can conveniently be used as a
5 reset knob. |
Further features of the invention are set forth
with particularity'in'the appended claims and they,
together with other aspects features:and advantages of
the invention will become well understood by those
20 possessed of the relevant skills from consideration of
the following descriptions of exemplary embodiments
which -are illustrated in the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS:

' Figures 1A to 1M show various perspective,

N

elevation and plan views of the component parts and

their assembly into a steam' sensor constructed in



10 accordance with the teachi ngs of the i nvention; Figures 2A and 2B show
expl oded perspective views of an el enent protector generally as described
in our British 'Patent Specification . No. 2194099 with 5 reference
to Figures 3A, 3B and 3C thereof, Figure 2A show ng the el ement protector
as viewed fromthe rear and Figure 2B showing it as viewed fromthe front;
Figures 3A to 3E are perspective views shomﬁnbohom/a st eam sensor
substantially as shown in Figures.l 1A to 1M be plugged into the
el ement protect or 01a°-19i°§§raé‘f%2,&’ Q"f’lf FEPSEF-NGS e4,&"{%’(?r§ Miustrate
different ways in which | tect ' | B gUk 2A
and 2B hereof may be uti%ﬁf@%%%f?h gﬁgtggﬁgggkg% QEEQP%%EE gbr&?%ggégas
Figures 1A to 1M Figgupgs &5 RN 2X Blepded 10" 3ROGLIKS 1 KB nf b .
differeﬁt_posftionsé%?aé‘ﬁbgi reqiﬁbrn1of t g_stean?;ensor-o lFigurgs ?glto
IM and Figure 6 ig%idi\&reW patbAt! arspddiiridatich 3No.20 2194099 with
illustrating the operation of the steam sensor of Figures 5A and 5B.

DESCRI PTI ON 6F THE EipeRiaWddl $o Rdlbtirdsngaf,i B8t aind Bicgthereds,t vidiret bare
i s shown a steam sensor nodul e suitable for use with an 25

el ectrically heat ed shmwamcbdihle red emesse privdectwirt @lsi ndewkfl flremstppl yeat

electricity to the heating el enent
and Figure 2B showing it as viewed from the front;

Figures 3A to 3E are perspective views showing

how a steam sensor substantially as shown in Figures

10 | | 1A to 1M may be plugged into the element protector of
Figures 2A and 2B hereof;

_ Figures 4A to 4C illustrate different.ways in
which an element protector in accordance with Figures
2A and 2B hereof may be utilized with a steam sensor

15 according to Figures 1A to 1M;
Figures 5A and 5B show exploded perspective views
from different positions of a modified form of the
steam sensor of Figures 1A to 1M; and
Y . | Figure 6 is a view, similar to Figure 3J,
20 illustrating the operation of the steam sensor of
Figures 5A and SB.
DESCRIPTION OF THE EMBODIMENTS:
Referring first to Figures 1A to 1M, there is
shown a eteam sensor module suitable for use with an
25 electrically heated water boiling vessel for switching

off the supply of electricity to the heating element



of the vessel when water boils in the vessel and steam i npi nges upon a _
thermally sensitive el enment of the nodule. The illustrated steam sensing .
nodul e i s designed to be plugged into an el enent protector unit, 5

that is to say a unit for protecting the electrically powered heating

el ement of a water boiling vessel fromoverheating, so as to convert the
unit additionally into a steam sensing unilft for autonatically swi tching of
f the heating el enent when water boils within the 10 - vessel. The
manner in whi ch @hdhe dpfsehihap YoderebeidgchBstheovessrl and ffpam
protector wunit ,w]l be described hereinafter with reference to Figures
2A and 2B and FiiiREaIe3 UpoFL @ ThECTPRL LY s SRASIFISI P EeBeNE §fr dhelA to
IM 15 conpri ses, a Swi gﬁ su -asgen?lg 40 shown in.assenbéeg condi:t{ on
in Figure 1B and®TOMTsti ng™6f twoUT aeArPealscoit aEEPEAMPyi RYCY a8 ¥hrvhgs

4l and 42 Stakegqéé’iﬁeé l’}?&'baé %rf& e%hRW%oi'QnFéﬂ%:g&}%Apr&%& TRl ng 44

shown in perspectiive’in Figure a trip-1ever own I'h *vari ous

st ages ofg assenbly, i es AR 0 i ddy Hoddbd ey | ' of -
Fi gures 15F, 1G%%a'%MH%Qa%€e% i met al Cbkladelflj:jfofs sh"%)lv\h’/ﬁg ﬁﬁ{%%%dﬁﬁa% mai n

moul di ng 44 i s. fpswaeeditdn i v aiaierdy ofhiaChia8es OBEDTBAEG Svddie RSastD| ed
switch sub-assenbly 25 40, the grooved parts 48 of the insulator 43
engagi ng with a svarhddtingedoi ast o wabhvettt breclhmitteraddieionally
into a steam sensing unit for automatically switching
‘off the heating element when water boils within the : ;;;
10 vessel. The.manner in which the steam-sensing module
attaches to the element protector unit will be
described hereinafter with reference to Figures 2A and
2B and Figures 3A to 3E.
The steam sensing module offFigures 12 to 1M
1s comprises a switch sub-assembly 40 shown in assembled
condition in Fiéure 1B and-consiSting'of-two identical
. contact-carrying leaf springs 41 and 42 staked to an
insulator 45 shown in Figure 1A, a main moulding 44
shown in perspective in Figure 1€, a trip-lever 45 N\
20 shown in various stages  of assembly with the main
moulding 44 in thelperspective views of Figures 1F, 1G
and 1H, and a bimetal blade 46 shown in Fidure 1H.
" The main moulding 44 is formed with a chamber 47
which accommodates the assembled switch sub-assembly
25 40, the grooved pgrts 48 of the insulator 43 engaging

with a slot 49 formed in the wall of the chamber (see .



12 Figure 1H) and a catch portion 50 of the insulator engaging with an
aperture 51 formed in the main noul ding 44 so as to.kock the swtch
sub-assenbly in position (see Figure 1E). When the switch sub- 5
assenbly 40 is fully engaged in the chanber 47, a wall portion 52 of the

I nsul ator 43 closes off the entrance to the chanber 47 and access to the

i nterior of the chanber 47 is then provided ohRy via the opening 53 defined

4:n the chanmber wall (see Figures 1C, 1D and 10 1F). As will be
expl ai ned nore ful | Figure ndfi} epndt e opedh ngO5EipRoBddeaf athesdnsulater
chanmber 47 for a projection faorned on the trip-lever 45, such

proj ection serving feti}gaﬁa‘m%/l W3 tni 8Bh- %\E?‘El‘élﬁ‘hg ovERERESS b (e main

t | 45 to th h b- 15 54 d

¥ om the i n moul AMRPLALTE Lham #5 E?g 156€ "Sht AitEhy gg-eséxbig fla
d kni f dge t al t t t 45 whi

e seen | Fi guros” BObLfG o THAY hBEouPs,' 1) 11 Pib@Ec wie iR paubt

fitted over he li m&s@%nﬂd& & #§h SSn%I;th Eﬁ 0L T4 6008 o t e i

for plvotally mounting t eve can be seen fronlcodparlson of

Figures 1F to 1G t%ﬁt{l&q '5‘%V%rf 'tﬁe@ﬁ@h@&é? be didd&d e theh@nlt&-%'ﬂcé“

of the main 25 nmoulding 44 in the relative orientation of the two
parts that is shown td #HgUeRanbefNd 7t BRGeAldRIsd Sto the interior of the

chamber 47 is then provided only via the opening 53
defin;d in the chamber wall (see Figures 1C, 1D and
10 ~ 1F). As will be explained more fully hereinafter, the
opening 53 provides access to the chamber 47 for a
projection formed on the trip-lever 45, such
projection lserving for applying switch-actuéting
movement from the trip-lever 45 to the switch sub-

15 assembly 40.
A limb 54 extends from the main moulding 44 aé
shown in Figures 1C and 1D and is shaped to provide a
knife edgg pivotal mounting for the trip-lever 45
O which, as can be seen in Figures 1F, 1G and 1H, has a
20 part 55 adapted to be fitted over the limb 54 and to-
co-operate with the knife edge on the 1limb for
pivotaily mounting the trip-lever 45. 'As-can be seen
from comparison of Figures 1F to 1G, the trip-lever is
adapted té be fitted onto the limb 54 of the main
25 moulding 44 in the relative orientation of the two

parts that is shown in Figure 1F and thereafter is



13 rotating into the position shown in Figure 1G This rotation of the
trip-lever 45 brings a peg 56 on the main noulding 44 into engagenment with
" a groove 57 forned in the trip-lever so as to prevent the trip- 5

llever fromsliding off of the linb 54, and al so causes the end of a
projection 58 fornmed on the trip-lever (see Figure 1F) to enter the opening
53 providing access to the switch sub-ass |y 40 housed wi't hin chanber 47
of the main noul ding 44. 10 The i p-lever 45 has a V-notch

nmounting 59 for : | I ¢hecej Vi:ng ; Lof  thie hi | . 46
and an opposed \ngg%?%;’%ngﬁﬁang O%fo\c%lrlq;t oglngst er gin%l %fg%ﬁ?.m%l?fi | ade
46 is provided og ' fe I3 i NG 4 fﬁgg” b L) I ever
15 %5 rotat Sgtbith Be e W %%kl’lreceyl %_%to 1 ha\é\ﬂ%%;l; e dﬁ% 44
that is shown i npRiaurpod@indiesdi i 4fgagenbati Reait ed igroRviehes W

opposed V-notch nmountings 59 and 60 as shown in Figure 1H The assenbly of
t he steam sensi ngopned dn tHéetr Derpewde. s@d0as to prevdrt ofied atr i of the
st eam sensi ng nodul e as thus described, in the cold condition of the
bi metal- 46, the dewezcfronfslhdisgioth oflilthes ddmd p440anadeatboseausesl t he
trip-lever 45 takes up a position such that the projection 58 does not
interfere with ttbeclegskedD5 projechipri 68 dormed i tthe cthipcleveéree t he
trip-lever position shown.in phantomin Figure 1J). ,\Wen the L.
(see Figure 1lF) to enter the opening 53 providing
" access to the switch sub-assembly 40 housed within
chamber 47 of the main moulding 44. . &/
10 _ The trip-lever 45 has a V-hotch mounting 59
formed therein for receiving one end of the bimetal
plade 46 and an opposed V-notch mounting 60 for the
other end of the bimetal blade'46 iszﬁrévided on a
part of the main moulding 44 éhd, with'the-trip-lever

15 45 rotated into the orientation relativé to the main
moulding 44 that is shown in Figure 1G, the bimetal 46
can be inserted into the two opposed V-notch mountings
59 and 60 as shown in Figure 1H. The aSsehbly of the
steam sensing module is then complete.

20 : - In opération of theIStéam'éensingimédule as thus
described, in the cold condition of the bimetal 46,
the contacts of the switch'subFésseﬁbIY'40'are closed
‘and thé"trip-leﬁe: 45 takes up a position such that
the projection 58 does not interfere with the closed

25 ° condition of the.switch cdntacts'(Séé'théﬁtrip4lever

position shown in phantom in Figure 1J). When the



14 binmetal 46 is heated by the inpingenent of steamthereupon, the
overcentre bridge defined by the trip |lever 45 and the binetal 46 snaps
over and causes the trip-lever 45 to take up the position that is shown in
5 full lines in Figure+tJ and causes the projection 58 to enter into
t he chanber 47 housing the switch sub- assenbly 40 and to nove the |eaf
spring 41 in a direction such as to open the Batch contacts. An upstand 61
on the trip-lever 45 nerely 10 conprises an attachnent for a reset
knob and has no ot hdimggmlat #6nals shgatelcadeiethe pbupivgenshbwof nsEegnr e
1J) defines an abutnent for the binmetal to work against when switching the
overcentre bridge ftdeneuparol the averspntre el idem dakbined by theTheip
st eam sensi ng nodul ¢ as thus descri bed with reference to Figures 1A to 1M

i s desidned to be céﬁ?ﬁnaﬁﬁ ap& ﬁ&ebSHW€§Péd4ﬁos§ﬁpélQﬂﬁﬁtaﬁﬁoF€EF?§ntbﬁlt
ei ther by being plu |rectl he el nent r.ot ect ynit
bei ng renotely coup&%' 4¥ht gf% tﬁfﬁ: cﬂFnShPEEdlx
provided witl appro%ﬁ ﬁ{‘%rﬁlﬂ%t .foemlfcct:?% fggéctfén' 38
wel I known, an el ement pro i"on “u conprises a erna I§ Sponsive
swi tch arrangenent Wy é%%l&é’f‘“ﬁtﬁ&é{hée{hés Wéwht 86b-
power supply line of an electrlcal y powered heating elenent and serves to
di sconnect the heat igagediARENLof 1440 t 88 move the leaf spring 41 in a
direction such as to open the switch contacts.

U An upstand 61 on the _trip-lever 45 merely

10 comprises an attachment for a reset knob and has no
other operational significance. A post 62 (shown in
Figure 1J) defines an abutment for the bimetal to work
against when switching the overcentre bridge from its
cold to its hot condition.

15 The steam sensing module as thus described with
reference to Figures 1A to 1M is designed to be
capable of being connected to an element protection
unit either by being plugged directly into the element

% protection unif, or by being remotely coupled

20 .therewith by means of a connecting lead provided with
appropriate plug and socket connectors at its .ends.
As is well known, an element protection unit comprises
a thermally-responsiﬁe switch arrangement which is
adapted to be connected in series with the power
supply line of an electrically powered heating element

and serves to disconnect the heating element from the



15 power supply line in the event of an overtenperature condition arising
~at the. heating element, for exanple on account of the heating el ement being
swi tched on when there is insufficient liquid in an associated 5 .

vessel to absorb the heat output of the elenent or on account of the vessel
being permtted to boil dry. Exenplary el enent protection units are
described in British Pat ent Speci f i catisons Nos. 1, 264, 464, -
1, 316, 436, 1,439,229, 2,045,588 and others, to which 10 ref erence may
be made for a fupbwerusuppdyaiddinegginbihef @veartte qflrgroseventenper prwsent
specification it is sufficient only that it be appreciated that an el enent
protection unit eendbhigncanpfingsati vhe dneahind relerenbiucter ¢amPLerings
whi ch contact the cold tails of 15 .. .a heating _element when the .7~
protector unit iSPfRACCO¥NEy Ahhethgehgatinrg -{eﬁgmeﬁgage&@g eferfsihed fpy ™
serve for conveyjn l.ectrical ,power..fr.om pawer supply term nal. pins of
the el ement proté%?ﬁo%qﬁﬁ% 1% ﬁﬁgﬂﬁgéfﬁﬁateﬁéﬁﬁﬁ%lgnsﬂQxﬁF%ﬁ$H%ﬁ% nt in
D e Soacv8se] to apk8RR AL A0SCPONELSUBP Y Ofchdud o ER! | N0
el ement and conprirsing a | eaf spring carryrng a contact nornally biassed

into electrical gagaaREENle Wil JecoBiabe M el OFed BE! ML Mry he

neutral conductor spring and novable out ‘of contact therew th Tor
opening the sw tﬁhemglaﬂgrg d1Qheln® PRl Hibis Wk Ehs  aper AdduipaeneRt to
A _

such novabl e contact, an _
British Patent Specifications Nos. 1,264,464,
1,316‘,436, 1,439,229, 2,045,588 and others, to which o
10 reference may be made for a fuller understanding, but
for the purposes of the preéent specification it is
sufficient only that it be appreciated that‘an element
protection unit commonly comprises live and neutral
conductor leaf springs which contact the cold tails of
15 a heating element when the protector unit is fitted to
the head of the heating element and serve for
conveying electrical power from power supply terminal -
pins of the element protection unit to the heating '
element, a switch arrangement in the neutral side at o
20 least of the power supply line to the heating element
and comprising a leaf spring carrying 'a contact
normally biassed into electrical.engaqement with é
contact provided on a portion:bf-the neutral conductor
leaf spring and movable out of contact therewith for
-opening the_switqh, a push rod for applying switch-

-operating movement to such movable contact, and a



16 binetallic switch-actuating el enment which is arranged to be in close
thermal contact wth the heating el enent head plate when the el enent
protection unit is coupled thereto and which, in response to the heating 5
el enent tenperature increasisfig above a predeterm ned .normal |evel, devel ops
a novenent which is transferred by way of the _push rod to the novabl e
contact of the switch so as to open the swit&f. El ement protection units’

ot hor 6l ement pr ot GATSH LR SHER RS Srmant, HGH e, Apraises
tecti d I &1 b s t ' ti, e |
Phe cvent of failure ofS nalor e oy ATISCARY oontaBC, ELh Sy bt "

herei nbef ore descrideth&a Hdhd D1late wREhNELR! sléﬁexﬁ 2‘?‘%‘%%‘%‘%?% aiﬂllsfkd iy

el ement™~protection unit, and the enbodi ment herel na

particularly (thougibhupled tardte!and adAREd P rdspondd kAN 8@a%ing
protection unit as described in our British Patent Specification No.

2194099 witsh 20 eleneritereanperatirguincrddsing apdvadCat peledefterained O
extend the el enent overtenperature sensing facility of the el enent
protection unit tondmagk develogndevedops atmavesentiwltidladd traasfetfiredsane
el ement protection unit can therefore be associated with the heating 25
el enents of sinpl e kY atay ief Kehe|pashrpedckanthe, ngvabdancantacheofsédeni t h
fully automatic ] ] )
. _ switch so as to open the switch. Element protection
U units are known which provide only a single level of
10 2 protection, and other element protection units are
known which provide a primary protection and an
additional back-up or secondary protection opérative
in the event of failure of the primary protection.
"The steam sensing device hereinbefore described can in
15 principle be used with any kind of element protéction
unit, and the embodiment hereinafter described is
particularly (though not exclusively) adapted for use
with an element protection unit as described in our
U | British Patent Specification No. 2194099 with
.20 reference to Figures 3A, 3B and 3C thereof so as to
extend the element overtemperature sensing facility of
.the element protection unit to the provision also of
steam sensing facilities. The same element protection
unit can therefore be associated with the heating

25 elements of simple electric kettles, for example, and

can also be used with fully automatic




17 kettles which switch off when they boil. Referring to Figures 2A and 2B, -
t-he construction and operation of the el enent protector will now be briefly
described, it being appreciated that reference 5 may be nmade to our
British Patent Specification No. 2194099 for a nore conplete description.
The el enment protector as shown conprises a sub-assenbly 20 (the sane
reference nunerals will be used herein asldare used in our British Patent
Speci fication No. 2194099 10 to denote |ike parts) conprising a -

col | apsi bl e car Kedtles whighrawitah ffL whemdhepdsikod 23, the sub-
assenbly 20 being adapted to |l ocate in use of the el enment protector between
the rear face of the 5% thETWER 24 aRd 2Bne tH6: PNSTEIBCERCRN i nner
15 ~moul din 5 of the, el enent_.protector _The i nner._mul di ng, 25:15s
adapted to co-o%ﬁ%ﬁt%pﬁf?ﬁlﬁnnﬁ'nqﬁﬁnﬁ #5enk EEPFﬁFﬁﬁra‘EG@ke?°VnP§t§£7
for a kettle co tar. Rl : ' 1.5l - e ntrol a
chanber for -acco%m%}gecfgtyi ﬁgg%ﬁz'%ﬁﬁil %gﬁ%{%%ggé&%%&égﬁﬁ% %Eggeﬁgg and 30

of the captrol gcgsg,fﬂé ﬁsae-mdwwgszg%m aﬁgt%gérgbasmxgtim ggnnecting

spring 31, a co ct carrying live le spring “neutra
connecting spri g o3poNGERAN £Adre am@tReEldsRe ipRiiond 34hel@lement

The inner noulding 25 is adapted to be clipped to the main. noulding 26 and
has a pair of | pre@edddot as shown comprises a sub-assembly 20 (the
same.reference numerals will be used hérein as are
‘used in our British Patent'Spgcification No. 2194099 gi;
10 to denote like parts) comprising a-collapéible carrier
21, a bimetal blade 22 and a push rod'23,_thé sub-
assembly 20 being adapted to locate in use of the
element protector between the rear face of the heating
element head 24 and the outer side of an inner
15 moulding 25 of the element protector.  The inner
moulding 25 is adapted to co-operate with a main
moulding 26 defining a socket inlet 27 for a kettle
connector plug so as to define within the assembled
control a.chamber for accommodating tﬁe-L,N and E N\
20 terminal pins 28, 29 and 30 of,thé control and for .
accommodating a contact-caering'live (L) connecting
spring 31, a contact carrying live leaf spring 32, a
neutral (N) connecting spring 33 and an earth (E)
~connecting spring 34.
25 The inner moglding 25 is adapted to be clipped to

the main moulding 26 and has a pair of .integrally-



18 forned noul ded spring clips 36 which co-operate with a pair of apertures
37 in the main nmoul ding so that the inner noulding 25 nakes a positive fit
into the nouth.of the main noulding 26 and is positively 5 r et ai ned
therein by the clips 36. Upstands are fornmed on the®inner face of inner
moul ding 25 (that is the face that can be seen in Figure 2A) and co-operate.
wWith formations provided on the opposed face 8 the main noul ding 26 (that
i.s the face that can be seen in 10 Figure 2B) for retaining the L, N
and E term nal pins f28me2D moul B8l sspering ycl ips haéawbénhl ed—-operadie, wilth
term nal pins extending through respective apertures provided within the
socket inlet part 22 daiheofrppperburefng7 4@ thaomalm meniding spadhiadn
the ljve 15 ~connecting spring, 31, the |live leaf spring 32 and the
neutral connecti ng $e ngPrEr ReuldindedShBekesn & RPFHnEYe nbitdiRgo2thend
the mai n noul di ng 26 n the two are, assemil ed together . The earth
connecting spring 3F9 ?’adggte Bo BA¥T x P DpéPandtd1 ¥/ PositivglVyeq

o, Lhe ! STER, N MG W SRR CRECLPELETSES SRR W R ' S
Cont act, LM 1S S 8 oAk e od o LS TR S5 RLRLEUAS' bkt ©
rectangular wWith a gepld athsut cQHt &2 eeDRr Hilghrk 2a) and co-operate
R with formations provided on the opposed face of the
K_/ . main moulding 26 (that is the face that can be seen in
10 Figure 2B) for retaining the L,N and E terminal pins
28, 29 and 30 securely in the assembled control, the
terminal pins extending through respective apertures
provided within the socket inlet part 27 of the main
moulding 26, 'and in similar fashion the 1live
.15 connecting spring 31, the live leaf spring 32 and the
neutral connecting spring 33 are trapped between the
inner moulding 25 and the main moulding 26 when the
two are assembled together. The earth connecting
spring 34 is adapted to affix to the upstand 41
20 provided on the element head 24 when the element
protector is fully assembled and is attached to the
‘element head and, within the element protector, makes
contact with the earth terminal pin 30.
Referring now more particularly to the sub-
25 f? 'éssembly 20, the. bimetallic blade 22 is generally

‘rectangular with a central cut-out 42 of generally X-



19 shaped configuration and is dished so as to be capable of noving with a -
. snap action between two oppositely dished configurations, the X-shaped
cut-out 42 ensuring a substantially greater operating novenent at 5

the centre of the binetal than would be provided by a plain dished bl ade.
The binetallic blade 22 ‘is retained in the sub-assenbly 20 by neans of

t he engagenent of the push rod 23 both with the central cut-out 42 of the -
bl ade 22 and with the coll apsible 10 carrier 21, the push rod 23 being
adapted to be i ishenpest comfdgunpdiictn padsigeddshedr sedasto e capakde 21
fromthe side thereof which can be seen in Figure 2A,  but being incapable
of passing conploft aeaving oughht Be AR PabengbetiBeenn§wiva\dRRPSE el
portion 15 adapted to be engaged in the centre of the cut-out 42 in
the birmetal bl addshed ascopfigBeabppreci attd® tFeShRRedi oFust-otfe dFoMte,
pusher end of t'h?ﬁpus.h rod 23 rel tigﬁ to thg carrier 21 wll be derendent
upon whet her t hENFYFENE 25UPEAPLIRILY (FFPRECEPRRERLIRY Myvement &t 10

carrier 21 is gererally.in t f or,m_of four- | 2d ta .

rel ati veIZ‘Ty1 | ar ggt%ree?te%éjef '&P}%‘seurﬁr?getgaglod ne'rwretr’gﬂeég&ﬁ ?c‘?oﬁ%‘#f}%e % ear
face of the heatjyng.el he whe e Led, e t otsect or
is affixed totﬂlt éF gﬁg%ﬁt' ngééf &#1% f@ﬁ%gglg%ne%ggﬁac ﬁ a fegc. 22
S'eflhstﬁte its confaaSiriy t he egds ofubhesdombly edfo 4hyof mbBAsCas# i &he fl ush
W .

' engaggment'of the push rod'23 both with the central
cut-out 42 of the blade 22 ‘and with the coll?psible QJ
-10 carrier 21, the push rod 23 being adapted to -be
inserted into a guide passage 45 formed in the carrier
21 from the side thereof which can be seen in Figure
2A, but being incapable of pasSing completely through
the guide paésage 45, and having a nose portion
15 adapted to be engaged in the centre of the cut-out 42
in the bimetal blade 22. '‘As will be appreciated, the
position of the opposite, pusher end of the push rod
23 relative to the carrier 21 will be dependent upon
whether the bimetal 22 is its hot or.its_cold state.
20 : The - carrier 21 is generally in the form of a
four-legged table and has relatively large feet 46 for
ensuring good thermal contact with the rear face of
the heating element head 24 when the assembled element
pfotector is affixed to the element ‘head. The
25 bimetallic blade 22 seats at its corners on the ends

- of the four legs 47 of the carrier, flush with the



20 soles of the feet 46. A pair of |ocating grooves 48 are provided in the
carrier 21 and the inner nmoulding 25 is provided on its outer face wth a
pair of upstanding rails 49 adapted to slidingly engage in the 5 ,
grooves 48. On its upper susface, as shown in Figure 1A, the carrier 21
has four upstanding posts desi gned to project through an aperture 50
provided in the inner noul ding 25, there beind%two small posts 51 and two

l-ar ger posts 52 and 53. 10 n the elene ector _as thus
described is asserrbls€§'etsod’e€( e £7P% Fone B BALF( ShedlCSkiop groOves 48

Cord talls 54 and 555 ﬁﬁ% N A R e T 2 P, B, PR EQﬁeﬁéﬁﬁg

proper) extend 15 gﬁgh,qf%{tg es: t‘_Sg Qﬂﬂ:eﬁj PLAYI dedy nat g
nmoul di hg and contact the upper ‘ends the Iive connecti ng sprln

the neutral connect ' M 1My %1&%2@%&55&&41 tHes PRk f—}ﬁ%r@%@é Q?ﬁtﬁf—z
the springs 31 and bei ng curved as shown for accommobdat’i ng such

contacts. Bhe hea@ﬁm@v@semnt o9l d dxaidpperasuriFadd, paed sWotd Shl FQQure
sol der or may be provided with crinped ferrule termnations to enhance

their connections wiz) tihe lceafrispr i2ighasTfeurowpstandinl pbetki designed

connecting spring 31 extends across the 25 aperture 50 of the inner

moul di ng 25 and .car ricesprogeat adthrshighh aonapeninee tH2 broviidgd coomt &be of

the - inner moulding 25, there being two small posts 51 and
two l-arger posts 52 and 53.

10 When the element protector as thus described is
assembled together and to the element head 24 of an
electrically heated water boiling vessel for'example,
the heating element cold tails 54 and 55 (that is the
terminal ends of the heating element proper) extend

15 through apertures 56 and 57 provided in the inner
moulding and contact the upper ends of the 1live
connecting spring 31 and the neutral connecting spring
33 ;cespect_ively, the upper end portions of the springs

W, 31 and 33 being curved as shown for accommodating such

20 contacts. The heating element cold tails may be
tipped with silver solder or may be provided with
crimped ferrule terminations. to enhance their
.connections with the leaf springs. The lower end of
the 1live connecting spring 31 extends across the

25 aperture 50 of the inner moulding 25 and carries a

contact which constitutes the "moving" contact of the



21 switching contacts set of the elenent protector. This lower [|inb of

the live connecting spring 31 is arranged to be abutt'ed by the pusher
end of the push rod 23 for noving the noving contact in response to 5
switching of the binetallic blade 22 into its "hot" condition fromits
normal "col d" condition. The live leaf spring 32 is trapped between the

i nner and mai n nmoul di ngs 25 and 26 when tRB& two are assenbl ed together.,
and has a first, relatively- 10 substantial linb 58 which extends
across .t he aper tSWitehing GRIEAGES IReh RfeithfoBlamggtoBrakecter cofe& ed and

urged away fromthe inner noul ding 25 and towards_.the nain, noul ding 26 by
the | arge post SOYRRt andithg & or’#’tehelﬂ;?iﬁri EPNBECTIAThSREIREs tthe 48 nb 58

f the 15 | i I ' 2 be_ bi d i nt tact with the |i
g L e L
| ess- subst anti al_Li my. 5@ which . . aner tur. i the i
55 ruboL 2 aled iy Rt ) O 6059, LIREBBE W Sty

operates g th t@w{%i " o f ORhaClh ifedd1ded: OB 4l bbVeneBNARE! indgSPri ng

31 and constitutes t "Tixed" contact of the switching contacts set. The
second |inb 59 cfopdirisyerten§ it hotndl t6odar apgrditfoRe contacted by
the | owernost of the two snmall posts 51 25 provi ded on the carrier 21,

such posts projectingriérbiigh tleafapgntinee $9. is Ehappednbativelbsat wan t he
inner and main mouldings 25 and 26 when the two are.
assemgled together, and has a  first,- relatively- ‘d)
10 substantial limb 58 which extends across the aperture
50 formed in the inner moulding 25 and is contacted
and urged away from the inner moulding 25 and towards
the main moulding 26 by the large post 52 upstanding
from the carrier 21, which causes the limb 58 of the
15 live leaf spring 32 to be biaséed into contact with
the live terminal pin 28. Thé live leaf spring 32
also has a second, less-substantiél limb 59 which_
extends across the aperture 50 in the inner moulding_
25 and carries at its free end a contact which cb- N
20 operates with the "moving" c0ntact provided on the
live connecting spring 31 and consfitutes the “"fixed"
contact of the switching contécts set. 'The second
limb 59 of the live leaf spring 32.is arranged to be
contacted by the lowermost of the two small posts 51
25 . provided on the carrier 21, such posts projecting

. through the aperture 50. This contact between the



22 | ower post 51 and the linb 59 of the live |leaf spring 32 establishes the
position of the contact carried by the live leaf spring 31 (the "fixed"
contact of the switching contacts set) relative to the carrier and 5 '
thus relative to the push-red;:the binetallic blade.and the el enent head
and establishes the position of the "fixed" contact relative to-the el enent
head irrespective of variations in the dinensgmns of the el enent head. 10
In simlar manner, the neutral connecting spring 33 is trapped between the
assenbl ed noul di ngs 13weanghcd& 3ndahas ther diabi 8ol pfsuhat abvealebfnbpbing
whi ch extends across the aperture 50 and is butted by the post 53 on the
carrier 21 into conBacestiablisheslthe poshtdbnabft thei aahtpech e8rried by
operati-on of the elenent protector as thus described, an el enent head

overt emper at ure condhe diva [leafhrsprind calsd thendifdxed? tepntagrt tof i tRehot
configuration thereby causing the noving contact 20 carried by live

connecting spring 3EWiEchdnguaRitFasksy $ebim FRé2EiXed oo icaEF s ARy
[ ve ool SPEING 32 Bt eyt o 26l Lo suento ol e sbiprrelpust:

(0 vel o, Sherel ves SRUCHHS! mnc, 4l SR Fualblidh s S5 Sk oo

' : the "fixed" contact relative to the element head

irrespective of variations in the dimensions.of the

\_ - element head.

10 - In similar manner, the neutral connecting spring

33 is trapped between the assembled mouldings 25 and

26 and has a relatively substantial limb 60 which

extends across the aperture 50 ‘and is butted by the

post 53 on the carrier 21 into contact with the

15 neutral terminal pin 29.

In operation of the element protector as thus
described, an element head overtemperature condition
will normally cause bimetal 22 to snap to its hot
configuration thereby causing the moving' cohtact

-20 carried by live connecting spring 31 to be pushed away
- from the fixed contact carried by live leaf spring 32

by the push rod 23. In the event of an abnormal over-
temperature condition, such as might arise if the
sWitching'contacts were to weld themselves together

.25 - for example, thep.a’secondary protection mode comes

into operation when the temperature of the element



23 head reaches such a high level as to cause the carrier 21 to coll apse
towards the el enent head by virtue of heat distortion of its l'egs under
pressure fromthe spring parts 58 and 60 of the |ive and neutral | eaf 5
springs 32 and 33 respectively. As is nore conpletely explained in British
Pat ent Specification No. 2194099, the collapse of the carrier 21 towards
the el enent head 24 causes the |eaf spring®parts 58 and 60 to nove out of
contact with the live and neutral term nal pins 10 . 28 and 29 thereby
di sconnecting t hpef@atéaghesesmoh 4 rmigh tl=vyediers sopphyseRefhiercangienow to
Figures 3A to 3E of the acconpanying draw ngs, Figure 3A shows a
perspective vi enedf ta sbildapise rovdiafrided ther re lofmearie heahnby enbdrud Sof

mai n noul di ng 44 descri bed hereinbefore with reference particularly t.o,
Figure 1C of héaat distepiipmPiirité nyegs underppnesisyale fined fEket™ons
being the provision of a portion 100 for shiel ding the chanber. 47 of the

mai n nmoul di ng ag8PRipgt PArEst BB (3G Fh 8F Ehe livesangn®n at®&nd the

I Si f ' | 200 f DOS] ti : ement with
el emrent pPot ect FPEABISNBMATY 1 RRTPSSE ROt - Pc 1ErBNBE CHPIFETRE rmi n

ol 900 44 | B3R 86nbe, IECRITELEN S BRMMIARIEIONY, Byspimei o
side wall portiop,22 3ANGLd Oof! @8 Ydrd i €HLT #BkBrds the element
head 24 causes the'leaf.spring.parts 58 and 60 to move
out of contact with-the-livé and neutral terminal pins ;;)
10 28 and 29 thereby disconnecting ﬁhe heating element
from its power supply.

Referring now to Figufeé--3A-.to 3E of the
accompanying drawings, Figure 3A shows a perspeétiVe
view.of a slightly modified form of the steam sensor

15 main moulding 44 described hereinbefofe=with reference
particularly to Figure' 1C of the accompanying
drawings, the principal modifications being the
provision of a portion 100 for shielding-the chamber
47 of the main-moulding agéinst the entry therein of

20 steam condensate and the provision of an engaging
portion 200 for positive engagement with an element
protector. As shown in Fiqure.3B hereof the chamber:
47 of the main moulding 44 is adapted to accommodate
a switch sub-assembly 40 comprising contact-carrying'

25 leaf springs staked to an insulating bedy having'a

side wall portion 52 shapéd to close off the entrance



24 to the chanber 47 when the switch sub-assenbly is fully engaged therein.
The same reference nunerals are enployed in Figures 3A to 3E hereof as are
used to designate like parts in Figures 1Ato 1M Wen the 5 swi tch
sub-assenbly 40 is fitted into the chanber 47 of the steam sensor nain
moul di ng 44, a lower part of#t'he switch sub-assenbly: 40 projects outwardly
fromthe chamber 47, such lower part conpri ®%hg a flat portion of the

4 | at i bod f th i tch b- I _ flank ' '
by part Bif the Egspaﬁqié“c%ﬁ@i‘ég i VBeH: fhe « ARAECR " SSRsSBramkiyy 18 °°
Fi gur ., 3D 3 f th ' d i his |
s'wgi:cﬁssub- asseaé‘guiﬁq il ST ARY B et fendls "
socket - ti ined j . ' it h
ol orehie to H gur BESoshBRaPed in Byt STV G B RORRCA0TREL R e
plugged into the egsg‘ignha%otﬁ%eor arte mifigﬁwégiﬂﬂ 26 abr.t henfde

e p Its 20

protector is provi th an. apérture 125 | upper surface

(see Figureg2A her ggfitchhistib-Rsaenily a0CaEs fittdiE iMGAdH oMdnter t4e
el ement protector whereat, in use of the elenment protector on its own, that

is to say without afsthRamsteamosentsbe malin heuldbhgod4 | he hmedr nuprt enent
woul d contact the upper part 25 of the neutral connecting spring 33.
As shown in the switch sub-assembly 40 projects outwardly from the
| chamber 47, such lower part comprising a flat portion
of the insulating body of the switch sub-assembiy
10 flanked on either side by parts of the contact-
carrying leaf springs thereof. As shown in Figures
3¢, 3D and 3E of the accompanying drawings, this lower
part of the switch sub-assembly of the steam sensor is
adapted to be plugged into a socket portion defined in
15 . an element protector as described with reference to
Figures 2A and 2B hereof.
To enable the steam sensor to be plugged into the
.element protector, the m;in moulding 26 of the element
V . protector ié provided with an aperture 125 in its
20 upper surface (see Figure 2A hereof) which provides
access to the location within the element protector
whereat, in use of the element protector on its own,
“that is to say without a steam sensor, the .cold tail

55 of the heating element would contact the upper part

25 of the neutral connecting spring 33. As shown in —



25 Figure 3C hereof which shows a nodified formof the main noulding of the-
- jelenent protector, there is provided externally of the aperture 125 a
‘structure 250 which is conplenentary to the engagi ng portion 200 5. of
.the steam sensor as shown in Figure 3B so that when the dependi ng | ower
part. of the switch sub-assenbly 40 of the steam sensor is plugged into the
aperture.125 in the top of the elenent pro2®ctor the steam sensor w || :
engage positively with the elenent protector as 10 is shown.in Figures
3D and. 3E her eof Figwneh 3hchereain wbashr shpus as madiifdedi forn hef ekbeent
protector and the el ement protector assenbled to a heating el enent, the
switch sub- assen®@inof mpHdddngan?Sedd§  PePRPEoRIELP PR FRare cdBd tail

55 of the element 15. head and the_upper end, of the neutral connectjng
pring 33 of t he PERRHARG FOrCEIbE LT abhe: RPEERER Ao FETHCERER w

o coLrical 1, 11 580 SRyt B H5u7LbhaRLARCRI A Sr8ilayfl R TLATER)
T d . . : . ! . t 2 . . .
Fccorpany 10 eise LOGSR MEhUek! 8 oVl LoS Bl LAt B o1

shown schemati caldhy gepERAYHE ;iewet:ggaete&@rﬁhé)wi%%%ug&xsa@mm 48N its

own in a variety of water boiling . vessel s exenplified in the

g_r awi ng as a conwgntihenaltdeat t4enSH B do Pudidiéd t 110 ' Bhe Vapeetusd@212s! n
e : in the top of the element-profector the steam sensor
will engage. positively with the element_protector as L;)
- 10. ~is shown in Figures 3D ana;3E'hereof. With th; steam | |
sensor thus assembled with the element protector and
the element protector assembled to a heating element,
the switch sub-assembly 'of'=the--5téam"sensor is
introduced between the cold tail 55 of the element
15 _head and the upper end of the neutral connecting
spring 33 of the element prb;éctor.whéreby the steam
sensor is placed electrically "in- series with the
switching contacts set of the element protector.
Referring now to Figures 4A, 4B and 4C of the
20 . accompanying drawings, these illustrate a variety of
‘applications options for ﬁhe'elemént protector and
steam sensor as-hereinbefore described- ~ As shown
schematically - in Figure 4A,-the'element protector may
be used. on its.own” :Ln a variety of water boiling
.25 vessels exemplified in the drawing as a conventional

kettle 301 and a jug .type 'of vessel 302. In Figure



26 4B, a steam sensor is shown plugged-into the top of an el enment protector
and the drawi ng schematically shows the conbination assenbled with the
heating el ement of a conventional kettle 301 provided with an aperture 5
~for venting steamonto the steam sensor binetal and alternatively assenbl ed
with the heating elenent of a jug type vessel 302 incorporating a steam
duct for directing steanlfronlthe interior o%he vessel to the Iocation of

Figure 4C shovs an 4Pt oPrEt Y8 ST Vi GPEDY PUSHERLAPEonEhe KR oh =5

| ocated spaced aparf, %ﬁgg&t §°?£8€8€ éoéﬁgtgfagﬂg coupl %%ereo s?ﬁhs

means of an approprrate con having a e en

type connector adapggd %Bmﬁfni-élon as@wﬂgs&' MEH the ﬁ&&tﬂ@ Jﬁéﬁefe

protector and at the other end thereof a socket type connect apte o]
receive the plug tygecendeneibhan ®etithe Si@ﬁ”%ﬁ@@f&éds%kﬁh awbaﬁééﬁméy
Referring now to Figures 5A and 5B and Figure 20 . one end of the

bi metal bl ads 46 i stehowentdnge stee@i wtkd ntike Vstahmh skbasord Hiket ST A
netal reinforcing part 320 captured in the noul ding 44 behind the post 321.
It woul d be preferabléernaawueﬂyuaesembléé wpthnghedhed t img né bernemi PAra
320 but, on 25 account of difficulties that we have encountered in
finding a Elastlcs Jagetiyple fugsadie 302 dinegrporaftiioy a steam duct for

dlrectlng steam from the interior of the vessel to the
location of the steam sensor where it is plugged into
10 the eiement protector. Figure 4C shows an alternative
option whereby.the steam sensor can be located spaced
apart from the element protector and coupled“thereto
by means of an appropriate connecting lead having at
one end thereof a plug type connector adapted to be
15 plugged into the top of the element protector and at .
the other end. thereof a socket type connector adapted
to receive the plug type end portion of the steam
sensor switch sub-assembly.
W, ' _ Referring now to Figures 5A and 5B and Fiqure 6,
20 one end of the bimetal blade 46 is shown to be
received in a V-notch formed in a spring metal
reinforcing part 320 captured in the moulding 44
behind the post 321. It would be preferable to avoid
use of the spring metal reinforcing. part 320 but, on
25 account of difficulties that we have encountered in

finding a plastics material for the moulding 44 which



27 will provide a conpliant mounting for the binmetal without also bei ng
subj ect to nechanical creepage as it ages, the provision of the spring
metal- part 320 has provided an el egant solution to the problem of 5

providing a conpliant nounting for the binmetal. Many other variations wll
be seen in Figures 5A, 5B and 6 as regards the detailed formof the various
component parts of the illustrated steam gensor, -but its overall function
and operation remai ns as described 10 - her ei nbef ore and

accordingly no fwilberprbissiciessaorcaplRaqtr esobALihG ofuk 6the dmimetteY ed to
be necessary. The steam sensing devi ces described herein have various
advant ages. ~ \Wibbhoutedlspnbeing subdecitc taumeaiand dadt tareepadmtasiat er
jug, the formof the 15 device allows for free access of steamto._.the
bi netal before obEragesa wecPyriEian rahi Bhe cSPEABE SRtede RAKE G20 arfd,
In some of the described ,arrangenments, wll allow obstruction to the

passage of steanﬁ‘%?t&rod'ﬂ-@re'gtl%h %?@ﬂnﬁeﬁﬁl%lpﬁe Rviie PEFobdemet nore
20 dily tha th The fact that |

b metal nied bo BEORLEHES: AarophLLaREebeRTting it Bit PIEE eyt sonse
of its curvature ﬂePD%;APQa{:&BHga“Egi&ﬂéOséeﬂoiagi‘éwégrbziS .{é”éﬂfrs Ot er '

advant ageous I n ? I'S respec ereas a conventT ona

type of snap- a&é'eagapage\t_ﬁé ghepi f¥e FolRBErAldatidd e Ssiddteret Ween

its set _
parts of the illustrated steam sensor, but its overall

function = and operation remains as described </

10 hereinbefore and accordingly no further diécussioh.bf
Figures 5A, 5B and 6 1is considered to be necessary.

The steam sensing devices described herein have

various adv&ntages. When used in ‘an electric

automatic kettle or hot watef-jug, the form of the

15 device allows for free access of steam to the bimetal

before operation which permits rapid response of the

device, and, in some of the déscribéd arrangements,

will allow obstruction to the passage'of steam after

operafion which permits the device to be reset more

20 readily than with existing devices. The fact that

only a plain bimetal need be used and that the bimetal

does not need to change the sense of its curvature in

moving from a cold to a hot condition is further

advantageous in this respect' in that whereas a

25 conventional OtFer type of ' shap-acting bimefal

displays a temperature differential between its set



28 aﬁd reset conditions and therefofeﬁéahHOt,be reset until it has cool ed,
no such differential exists with a plain binetal. The described steam
sensors utilize a | ow nunmber of conponent parts, as conpared to 5
. conventional devices, and, even in the arrangenent of Figures 1A to 1M for
~exanpl e which enploys relatively conpl ex noul dings, are of sinple
~construction leading to the promise of nore r&adily achieved automatic
assenbly, and furthernore prom se_to, be effective}%ﬂf 10 efficient_in
| ong term operati or@pg wesafe FARItLPRS ahd HNHGIAGR FBANBE &% TRt
stress |levels that are, norng] | resent in conventional bistable binetallic
actuators and can |'8BE {oiFaRR ug°?i?$ura9 %ﬂ%heﬁb ﬁ?ﬂ%ﬂ?éa n%x%??%gg% nts
her ei nbef ore 15 descriped are in I ) I Y, : ANy
modi fiwations and varP ?%BnElWF?F?0ccE$£t%£§§g§§£%p§§§§€¢%é%?9€%|%@gg%gg-
skills without depapt %&égrnq{]ﬂﬁéle o%C?{BSm?SBeBEe pdFENt i@ agmp&ekal 0Edh

S

I n the appended cl ar ns. considered that calibration

of the arraggenent §oheERLABRAAT BedeeeE] batal Ocouht ifPERe | dErangbhenti ons
m ght readily be achi eved by correspondi ng sel ection and/ or

adj ustment of the bpaghabsChar get emi sbrcexample whiehubdpbeysoselatbyelp
additionally or alternatively, to achieve calibration by provision of
adj ust abl e abut nent sosipfieri mgutitléngs, are of simple construction leading
to the promise of more readily achieved automatic
. asseﬁgly, and furthermore promise to be effective and
-~ 10 - efficient in long term operation by virtue inter alia
of the elimination of the high stress levels that are
normally present in conventional bistable biﬁetallic
actuators and can lead to fatigue failure.
The embodiments and arrangements hereinbefore
15 described are in all respects exemplary only and many
modifications and variations will occur to those
possessed of relevant skills without departure from
the scope of the invention as set forth in the
W . appended claims.

20 . It is considered that calibration of the
arrangements héreinbefore described to suit specific
applications might readily ~be achieved by
corresponding selection and/or adjustment of the
bimetal characteristics, but it would - be possible,

25 additionally or alternatively, to achieve calibration

by provision of adjustable abutments defining the



29 working conditions of the binmetal. Thus, for exanple, the abutnent.

. agai nst which the binmetal works could be adjustable, for exanple by use

of set screws in appropriate positions or by use of separately noul ded 5
and adj ustably positionable click-fit nmoulding parts. A one piece
moulding is advantageous from the viewpoint of sinplicity and
calibration by binmetal characteristics sele2tion is perfectly feasible, but

it is to be well understood that the inventian extends. 10 to-
al ternative nean¥o¥Kizghcencigionsi pfatPenPinfkat nyeiion tr gx38pPilBed

i des st d el ement, protection units which can b

i vt dual |y 11 DR RERY SRR TS G R e MRERRSoN L Bes  carm
| [ int.o.t 15 | 18 ctor. or . wth e

o ootri cal | oa0 SRty PR SARNBEE A (KBS Bt VRSF oo ndn W

nbodi ment s descry det he gl

ach takes a SpolFRrCRIaRG ERG SAVERt Fan e “Sep o B araay SeareeRr o,

and not ogly 20 apnq aﬁ%ﬂd@dﬁ@@i9@%i@@@ﬂﬁﬂ%@deﬁ%kb%iﬁﬁ%@mﬁ@iﬁ@epﬁgﬂgqi”Ents
descri bed without departing fromthe scope of the invention, bBul also
different fornms of PIrrampansdr moelE&lsgenispr a@eahebgebuks €euvhd kbe

adapted to couple together in accordance with the teachings hereof. It 25
is . particul arlyvilewpdimt nof esimplidicityhiasd: cail ibratdon doy eblimetallhe
enbodi nents descri bed herein that _
: characteristics selection is perfectly feasible, but
'it'is—tO'bé well understood that the invention extends <
10 o tb alternative means of achieviﬁg calibration.
The invention as described.pr¢vides'éteam sensor
and ' element  protection uhits ~which cah. be used
individually if required,:and.also can be combined
- together with the steém ‘sensor plugging into the
15 _element protector or . with <an electrical lead
operatively interconnecting the two. Whereas in the
embodiments described herein the steam sensor and the
element protector each takes a specific form, the
invention is capable of wider appliéation and not only -\
20 . could various modifications be made to the embodiments
described without departing ffom ‘the scope of the
invention, but alsoc different forms of steam sensor
and element protector units-could'bg adapted to couple
together in accordance with the teééhingS'heréof. It
©25 .. is particularly to be noted that whilst it is

.convenient in the embodiments described herein that



30 the steam sensor should connect into the el ement protector between an
el enment cold tail and a | eaf spring of the el ement protector, various
‘alternative arrangenments within the scope of the present invention 5
coul d be adopted for connecting the switch in the steam sensor in series .
with the switch in the el enent protector. ment i oned her ei nbef ore,
the -present application was d|V|ded out of %rltlsh Patent 10

Application No. 882£{34054.6{B 4)g (31 donnle@tesi ARd 19]1@' grm%nt

thermal |y responsive snap- actlng |neta I ¢ actuat or nmechani sm

devel opi ng an oper phictiRdtdPOVBEEREeh N arF SEPERENE O cBIENPSL Bl Wil CS'a'RQf

sai d actuat or nechani sm conprising a noul ded 15 pl astics materi al
chassis, a binetalsphliade.of atlte deT@nésedppbBattes, t vapibageal tdihatiifet al
bl ade aﬂd the trip lever being pivotally nounted in series with each other
bet ween two spacedazxpangemeptsedrithint thgssdepenef] the prieseritadinventdoas t o
define a sprung 20 . overcentre bridge which is novable with a

snap- act i onSbet weecoudd sbabladlopdei | fox conmesddinge theleswiftcin in the

i nternedi ate unstabl e position, the trip | ever having one end portion which
defines one end of StRATHEENESR An Sieii@ge Wikhd thies switedt 4m Fhemedemept

wth 25 respect to said chassis at one of said m)untl ngs, the binetal
bl ade having one eR¥OFGTEB which defines the
As mentioned  hereinbefore, the present

application was divided out of British Patent

10 Application No. 8827340.4 (GB 2212664) which discloses
and claims a thermally responsive snap-acting
bimetallic actuator mechanism for developing an
operational movement in response to a temperature

dhange_, said actuator mechanism cbmprising a moulded

15 plastics material chassis, a bimetal blade, and a
moulded plastics trip lever, the bimetal blade and the

trip lever being pivotally mounted in series with each

other between two spaced-apart opposed mountings

U o defined in' said chassis so as to define a sprung
20 overcentre bridge which is movable with a snap-action
between two stable positions on opposite sides of an
intermediate unstable position, the trip lever having’

one end portion which defines one end of the
overcentre bridge and is pivotally mounted with

25 respect to said chgssis at one of said mountings, ﬁhe

bimetal blade having one end portion which defines the



31 other end of the overcentre bridge and is pivotally nounted with respect *
~to said chassis at the other of said nountings, the binetal blade and the
“trip lever each having another end portion whereat the trip lever 5

and the binetal blade pivotally engage each other at an internediate

| ocation in the overcentre bridge, and an_abutnent . being provided in the
chassi s against which the binetal bl ade 2dts. inits devel opnment of the

f f t b id tQ 10 .. . et

U5t Stabl e GO BHS, St HR SYGRTEHTE 1 PE ﬁ%eogg%c&ﬁr@\ﬁ%gﬁet her eby
b h that t

b?hggafugladeaMA +h£€ ??égevef§%8§ﬁggs%%gﬁg%gg%gggﬁegéggg?y 0 cause t he

overcentre bri d@&aomgaxﬁiﬂxgs, theO¥EhEERL! B14ideh ohaS tHY A5 iPMevdnd such

overcentre novenent ridge involving relative pivotal "novenent

between the trigadie\idvaiy éﬂ&rféla%ﬁﬁpwtqbrmnékbhut ﬁﬁetﬂ?lﬁpﬁi\?é_ﬂ onal
novenent of the actuator. 32 CLAIMS: 1. An electrically-heated water

boi |'i ng svesselandCEh@obihetglabladec pivotialy yp @itiefagid leadit recdherat, or
an electrically powered heating el enment for such a 5 - vessel, said
heati ng el enemn Mrngpdm&caiasﬂdmgmemhouereénmatbpxdlgeptami\ uni t
for switching off
an abutment being provided in the chassis against
which the bimetal blade acts in its development of the
force necessary for causing the overcentre bridge to
10 move between its two stable'positions, the arrangement
of said overcentre bridge thereby being such that in
response to a predetermined te_mperature change the
bimetal blade will itself-deVelop the spring force
necessary to cause ‘the overcentre bridge to move
15 overcentre with a snap-action, and such overcentre
movement of the bridge involving relative pivotal
movement between the trip'lever'aﬁdathe-chassis which

constitutes the operational movement of the actuator.



the supply of electrical power to the heat| ng element in the event of an

el ement overtenperature condition, and a steam sensi ng—um—t—f—m-svm-rcm—ng
of f or reducing 10 t he supply of electrical pomer

element in the event of water boiling in the vessel, ﬂ““lgm“nﬂ H[El“lumt
conprising a nodul e having an el ectrical terynal portlen adapted to be

pl ugged into a conplenentary part of the el effent protection unit 15

and the steam sensi t and el ement protection unit being arranged such
that the action of%gthe el ectrical term nal portion of the the

st eam sensi ng nodulse | n &%E%ﬁ t e - I on
unit places an el ect ri ca svm t ﬁ}‘q‘{le ﬁz%i Htés%]ea%% ng{lgr%%g#e I n
series with an el eq&{d&gioﬁwlh@hahrbié@tﬁi@arm ;nmsﬁsa hedtynbl elOmiRE,

current¢supply path of the heating elenment. 2. And appar atus as cl ai hed
in claim1l and i nclogdiamg eaemﬁrﬁeaulmgpbw&ﬁeaonea«mnl;l a8lefidhtd Sbpagusgngi ng
unit 25 - to said elenent protection unit, said connecting |ead 33

providing f & oper seisseli,nt esaixhneheatingf sdiethesttearhawirsy ngassotiatedsai d
el ement protection unit when the two units are spaced apart from each

ot her. 3. An app&herewiih shaehewenh preotesctiomaidit foxi gwitching off
connecting |ead includes at one end thereof a socket adapted to receive
said el ectrical tefiensuppdd pdnedectyigadt pewesehei Fieuheatingdelement

ot her end thereof , .
' in the event of an element overtemperature condition,

o and a steam-sensing unit for switching off or reducing
~ 10 the supply of electrical powef to the heating element
in the event of water boiling in the vessel, the

steam~sensing unit comprising a module haw)ing an

electrical terminal portion adapted to be plugged into

a complementary part of the element protection unit

15 and the steam-sensing unit and element protection unit

| being arranged such that the action of plugging the

electrical terminal portion of the the steam-sensing

module into the complementary part of the element

o . protection unit places én_electrical switch within the
20 ' steam sensing module in series with an electrical

switch in the element protection unit in the current

supply path of the heating element.

2. And apparatus as claimed in claim 1 and including
a connecting lead for coupling said steam sensing unit

25 to said element protection unit, said connecting lead



an electrical termnal portion adapted to be Iugged into said

conpl enentary part of said element 10 ﬁﬂmmmlmumuﬁ

apparatus as clainmed in any of the precedi ng cl ai eam
sensing unit conprises a snap-acting binmetallic act udt of" conpr|3|ng
an overcentre bridge arranged between two spaced-apart 15 posi fii ons
and incorporating a binetallic elenenB3arranged as part of the |ength of
the bridge for generating snap-action overcentre novenent in said bridge in
response to a @reNEding (fer (epprative dfferaannastinmIqs eadde sdieam 20

5. An apparatus as clained in claim4 mhgreln t he nDuntJn%HIrrangenent of

the overcentre $ARSART it and,sade; @?‘ﬁ?"ﬁ@ proteghien unitWhem e i on
and hot - condltlon psitions, the actu tor _there predet er mi nedl y
bi stable. '}‘) e Fhar R ARLY né’ff"’? ne%qg %%Be‘??\her ein said ™

mount i ng arrangenent I ncl udes abut nents agai nst which the binetallic
element acts in its devel opment of a force to change the overcentre bridge

fromits cold 5 gﬁg fgeuéoagtélaﬁeaoml Ene@gaadwik%wihn@aqrae or

nore stops I|n1t|ng t venment of the overcentre
apparat ug as C'@éﬁ%ﬁih&'ﬁéaaﬁmbfﬁ&éé a8 ahet enat tnéefebml &d sddkt Wor ki ng

.conditions of  the

adapted to receive said electrlcal terminal portion of

said steam sensing unit, and at the other end thereof

an electrical terminal portion adapted to be plugged QJ

into said complementary part of said element

10 protection unit.

4. An apparatus as claimed in any of the preceding
" claims wherein said steam sensing unit'cOmprises a
 snap-acting bimetallic actuator comprising an
overcentre bridge arranged between two spaced-apart

15 = positions and incorporating a bimetallic element

. arranged as part of the length of the bridge for
generating snap-action ‘overcentre movement in said W/
‘bridge in response to a change in the temperature of
said bimetallic element.

20 5. An apparatus as claimed in claim 4 wherein the
mounting arrangement of the overcentre bridge defines
predetermined, stable, coLd-cbnditién and hot-
condition positions, the actuator thereby being

predeterminedly bistable. -



10 bi metal lic el.enent is arranged to be adjustable.— 8. An apparatus

as claimed in any of clainms 4 to 7 wherein the bridge ' | ol nt ed
structure the opposed ends of which are pivotally muniﬂmmmuﬂﬂ)ﬂu
spaced- apart positions and wherein the binetallic 15 * ds
fromone end of the bridge to a joint therein part-way to the other end

thereof. 9. An apparatus as claimed in claﬂn18 wherein the bridge .

wi Lch: act uat i ng (81 p- B apbaratis ot FiA1MES da fleidy Suerain said  °

e b EEhd LA ol At SO SRR WL
Y a Ld | . . . id ; :  of

he br dge being f o oeaeE T L1Bhert e B CLEE heetobidh B | g

bei ng coupled 5 for&@efst%haﬁge‘%hei6¢é¥5@$tr%'Sfi&é@tgﬁgﬂsﬁ%gicéﬂége

portion. 11. An apparatus as clainmed in any of clains wherein said
two spaced-gpart peshdi€Dénate dafd NetbyoadiRYGh Nthd CASE IHiRG! bnefl &#id
steam sensing unit, 10 said nounting being forned so as to be
conpl i ant for acconopdatitopsdi Ninstiannl theangaendmnt of cthel rowatcknitralge
during overcentre novenent thereof. 12. An apparatus as clained in claimll
wherein said bridge.

U 7. An apparatus as claimed in claim 6 wherein an

abutment defining the working conditions of :the

10 bimetallic element is arranged to be adjustable.

8. An apparatus as claimed in any of claims 4 to 7

. wherein the bridge comprises a jointed structure the
opposed ends of which are pivotally mounted at said

two spaced-apart positions and wherein the bimetallic

15 element extends from one end of the bridge to a joint

therein part-way to the other end thereof.

9. An apparatus as claimed in claim 8 wherein the
bridge comprises two parts, one being the bimetallic
element and the other being a switch-actuating trip-
20 lever which is journalled with the bimetallic element

at said joint in the bridge.

10. An apparatus as claimed in any of claims 4 to 9



mounting is formed of a noul ded plastics material _and 15- —t+he—required

conpliance is provided, at least in part, by the in bt ty of . '
the plastics material. 13. An apparatus as clai neglﬂmﬁi\ﬂ!“m‘mﬂrel n said
nounting incorporates a conpliant spring netal el . m s ¥4, An
apparatus as clainmed in any of clains 4 to 13 wherein the binetallic _
el enent of the overcentre bridge is not BB itself snap-acting. 36 15. An
apparatus as clainmed in any of clainms 4 to 14 wherein said steam sensing
unit conpri ses andothenain daigl sheamisensing unidy fudies cemprises  said
overcentre bridge and a second conpartnent, for a 5 ..Switch

sub- assenbl y, @he BoWlgdasedasidicy Aunting Jdem £aid povercentdesai d

switch sub-assenhly are installed _jn sai,dq coppartnments they co-operate™w th
each ot her- for i‘%‘ﬁ% (?pe?%’f?o‘ﬂf 'E%? Eﬁigﬁﬁagpﬁtlﬁg Lormed daFegraddy o™ he
precedi ng 10 ... Clai.s wherein t.he.steam sensing ungt has a plug-Jn

el ectrical ter r’ﬁlﬁ:zﬂ %&ﬁi‘b%“%‘ﬁ%ﬂ%%’ﬁ%ﬁ??&ﬁ%i@ ai":a&’-eéﬁ’ﬁplcgpﬁfﬁ%é"ry
socket . sai d t ecy i Ok ] an :teh ternrals a ted to
make co%t act w%‘y(gergpl Eﬁr?gnt%l?y, ?Ie‘?r%%%}s \?\nl?%?%i?heﬁg'?g%gfiar gﬁ%g%
provided in sairgjnttqrdg.nal portion, and wherein the el ement protection unit

has spring termnals arranged to nake el ectrical contact with el enent cold
tails of : :

11. An apparatus as claimed in any of claims 4 to 9
wherein said two s;:aced-apari: positions are defined by UJ
a mounting forming part of said steam sensing unit,
10 said mounting being formed so as to be 'compliant for

accommodating dimensional changes that occur in said

bridge during overcentre movement thereof.

12. An apparatus as claimed in claim 11 wherein said
mounting is formed of a moulded plastics material and
15 - the required compliance is provided, at least in part,

by the inherent flexibility of the plastics material.

13.  An apparatus as claimed in claim 11 wherein said
mounting incorporates a compliant spring metal

elenent.

20 14. An apparatus as claimed in any of claims 4 to 13
wherein the bimetallic element of the overcentre

bridge is not in itself snap-acting. .
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said heating elenment, and said socket provi des access to—the+tocatie _

whereat a spring term nal of the 20 el enment protecti [ T .
spring contact with an elenent cold tail so that, when thi’"ﬂﬂﬂg"m’jm”ﬂm
electrical terminal portion of"the steam sensing unizt: is plsuggedii n 0 ssals
socket, the switch termnals of the stean1seg?ing unit are interposed

bet ween the spring 25 terminal and the &lenent cold tail. 37 17.

N apparatus as ¢ ?1'5"3 SA:{; %B’r?erféﬁt%é‘%sm&%%éwﬂ%@ot eSlihet B8 §UEN

protection unit in ude _ _ Ic element 1nclo ermal” contact” with
sai d heating el eneRiheriifl BaARl aktbame! SUFEENPCURILD ct;qmpir%ééé“%?dbbayopen

said electrical switch in the el enment protection uni response to

an el enent overt esRRildite CElininy. 48. fifstappemnparémanitC! 2o¥edshia
claim I7 wherein the el ement protection unit includes means providing a 10
secondary | evel of osMexomitme obedtigen apér abl seicondheceompatt@ént aifdy e aof
the primary | evel of elenent protection afforded by said binetallic

el enent. 195 An apsaidials sub-vissenhly n thei ari@ngément nbelingssuchdahpt

| evel of element protection _is provided by 15 the inclusion in the

el ement protectionvwhen 8aid thddes | andefsRibEWiEchnesibragrrnblY oarge

el enent tenperature, and neans resgonsive to deformation of said elenent in
response to an ext digt@lded i sald compartments they co-operate with

each other for switch operation.

— -
16. An apparatus as claimed in any of the preceding

10 claims wherein the steam sensing unit has a plug-in
electrical terminal portion adapted to be received in

a complementary socket of said element protection

unit, and switch terminals adapted to make contact

with complementary terminals within the socket are

15 provided in said terminal portion, and wherein the
element protection unit has spring terminals arranged

to make electrical contact with element cold tails of

\*J said heatiné element, and.said socket provides access
to the 1location whereat a spring terminal of the

20 element protection unit makes spring contact with an
element cold tail so that, when the plug-in electrical

terminal portion of the steam sensing unit is plugged

into said socket, the switch terminals of the steam

sensing unit are‘-interposed between the spring

25 terminal and the element cold tail.



‘overtenperature condition for disconnecting the 20 I'ng ele t from®
§ its power supply. 20. An apparatus as clainmed in clai wmm\ md

thermal |y deformabl e el ement conprises a thernally de‘g‘ Y for
the binetallic elenent that is 38 provided in the erfent protection
unit for providing a primary |level of protection, the condition of said
thermal |y deformable carrier deternining3he status of a secondary switch
that is provided in the elenment 5  protection unit. 21, An apparatus as
claimed in claid 4 oha ARBRAEARUS AF Sladded drvadst i the tpreceding
substantially as_herein descgriped wth reference to Figs. 2A .2B and 3C of
the acconpanyi rigt¥+BR %%?eéﬂdg?ﬁe&?%ﬁ sgﬁg{'}ﬁﬁt’iﬁn _ugz.tu}ﬁxq.luqlgs a
substantially as erein escrjbed it h ference to Figs.,..lA tp. 1M1
and 12, or FigineSRiEg ofSRGHEEH cLLbd EREEREE Fortact Rithatti ngw
draw ngs. heating ~element, said bimetallic element being

5 arranged to open said electrical swit’ch in the element

protecti_-on ‘unit in response to an element

overtemperature condition.

18. An apparatus as claimed. 1n claim 17 wherein the
element p_rdtedtion unit includes means provi:iing a
i0 secondary level of element proté_'étibn operable in the
-event of _ failure of. the. prihary level of element

protection afforded by said bimetallic element.

19. An apparatus as claimed in c.laim 18 wherein the
secondary level of element pr_otection is provided by

15 the inclusion in the element protection unit of a
thermally deformable element exposed to the element
tenperature, and means responsive to deformation of W
said element in response to an extended element
overtemperature condition for disconnecting the

20 heating element from its 'power supply.

20. An apparatus as claimed in claim 19 wherein said
thermally deformable element comprises a “thermally

deformable carrier for the bimetallic element that is
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38
provided in the element protection unit. for providing
a primary level of protection, the condition of said
thermally deformable carrier determining the status of

a secondary switch that is provided in the element

‘protection unit.

21. An apparatus as claimed in claim 1 and wherein

said element protection unit is substantially as

herein described with reference to Figs. 2A, 2B and 3C

of the accompanying drawings, and the steam sensing
unit is substantially as herein described with
reference to Figs. 1A to 1M-1 and 1M-2, or Figs. 3A
and. 3B, or Figs 5A, 5B and 6 of the accompanying

drawings.




