¥ 2248520 1 | MPROVEMENTS RELATI NG TO THERMALLY RESPONSI VE CONTROLS FOR WATER
:BA LI NG VESSELS FI ELD OF THE I NVENTI ON: Thi s i nventi on concer ns

i nprovenents relating to 5 thermally responsive contr
boi ling vessels, and has particular application to the fiel %5?}%}%;52(}
responsive controls for wuse in electrically heated water N
vessel s such as kettles and jugs for switching off or reducing the 10
supply of power to an electric heating el ement of the vessel when water
boils in the vessel and the vapour generated inpinges upon a

t hermal | y-responsi ve switch- actuatlng el enent. The present appllcatlon was
di vi ded out of our 15IMEROVBMENTSh REEATINGLIO CF) pY

221\ 64) whi ch di scl oses and clalns a thernall responsi ve snap- actlng

bi metallic actuator SONERORS WATER BQILLING; 2R3 per at i onal novenent
in response to a@iigﬁﬁé t B GhaR Io ald actuator mechani sm conpri si ng 20
a noul ded pl asti :

. . e Ho bi metal bl ade, and a nmoul ded
ot b o AR B R en il bl S B 1Y
et ends 8501 GeneRRRng, CHSEEheATer LB e wacer “Btiing
vessels, and has particular appllcatlon to the field
of thermally responsive controls for wuse in
O electrically heated water boiling vessels | such as
kettles and jugs for switching off or reducing the
10 supply of power to an electric heaﬁing 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
15 . British Patent Application No. 8827340.4 (GB 2212664)
which discloses and claims a thermally responsive
snap—-acting bimetallic actuator mechanism for
developing an operationallmovement in response to a
temperature change, said actuator mechanism comprising
20 . a moulded 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 defined  in said1chassis so as to define a

25 sprung overcentre bridge which is movable with a snap-




. each.other at an interne

| a action between two stable positions on opposite sides of an internedi ate

unstabl e position, the trip | ever having one end portion which defines one

end of the overcentre bridge and. is pivotally nmounted with 5

respect to said chassis at one of said nountings, the binetal blade having

one end portion which defines the other end of the overcentre bridge and is

- pivotally nmounted with respect to said chassis at the other of said
nmountings, the binetal blade and the trip lever 10 - each havi ng anot her

end portion whereat éé%ficg-{ IR thig R’ t?:B%i:ESlEiBBEi‘Ei'Qhédénpéﬁgééﬂ:X LI

_ _ diate location in the .overcentre bridge, and an
~ abutment being provigietd NAtEefdEetes Wikt Wisit iidie, HHetekip! pelfect s
“in its devel opment of the 15 ~ force necessary for causing the o
overcentre bridge t qavding tevemy i portien sSkhber fegihesnsnet Renersmngase™®
of said overcentre bridge thereby being such that in response to a _

predet ermi ned t enpercaercentirangbriiigebi apdal 16| agivetallyt sebintiedelwith he

spring force 20 necessary to cause the overcentre bridge to nove

overcentre wi%h a s¥xgsrecti &0, sadd sharsiscrtennecofipsabdmowttings hrihre

I nvol ving rel ative pivotal novenent petween themtrLR | ever and the chassis
~whi ch ‘bimetal blade having one end portion which defines the

other end of the overcentre“bfidge-and is pivotally_  
mounted with respect to-SaidIChaSSis at the other of
said mournitings, the bimétél'ﬁlade and the tfip lever
10 ' eéch having another end portion whereat the trip lever
and the bimetal blade pivbtally engage eachuothe: at
an intermediate location in the overcentre bridge, and _
an'abuﬁment being provided in the chassis against.
which the bimetal blade éctS'ih its development of the
15 force necessary for éausing~£he'ovefcentre bridge to
move between its two stablé-boSitiohs,ithé arrangement
of said overcentre bridge thereby being such that in
response to a predetermined temperature change the
bimetal blade will itself'deVelop the spring fdrce-
20 necessary to cause the overcentre bridge to move
overcentre with a snap-action, and such overcentre:
"movement of the bridge involving relative pivotal
movement between the trip'léVerfahd the chassis which
constitutes the operatidnaifmovement of the actuator.
25 ' British Patent Application No. 9123639.8 (GB

2248519) was also divided out of British Patent



" constitutes the operational novenent of the actuator. 25 British
Patent Application No. 9123639.8 (GB 2248519) was .al'so divi ded out of
British Patent | b Application No. 8827340.4 and disloses and clains an
el ectrically-heated water boiling vessel incorporating an electrically
powered heating elenment, .or an electrically powered heating el enent for
such a 5 - vessel, said heating elldnent having associated therew th

"+ an element protection unit for switching off the supply of electrical power

to the heating el ApPAicRiipheNOye 88238 48n 4elande ftisdosese aper atlaims an
condition, and a steamsensing unit for switching off or reducing 10
the supply of el eBLlPFERECAbMErheatefaiatar el ldnankasseh inrorporatisig wat er
boil{i,ng in the vessel, .the ste sensing unit conprising a nodul e having an
el etrical ternindP pSEFFgﬁlﬁaig%edPPUe &% B§G&anEnt 61&medipl cMENt &Y par t
ol eront pr ot ect| oA IGAEFIBRTRG PPUREER OEREIRG: SIRPSY; (o BgPng t he
compl erent Sy partoSPethe SPatniar o | areRehf HalEte, " asbidiatea
switch within thetBBrewith AN PeoFeditn inse +65 i plgs rical
the supply of electrical power to the heating element
in the event of an element overtemperature condition,
W and a steam~sensing unit for switching off or reducing
10 the supply of electrical power to the heating element
in the event of water boiling iﬁ the vessel, the
steamésensing' unit comprising a module having 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
protection unit places an electrical switch within fhe
.20 steam sensing module in series with an electrical
switch in the element protection unit in the current

- supply path of the heating element.

BACKGROUND OF THE INVENTION:

Electrical switches for use with water boiling
- 25 ve_ssels such as kettles, jugs, urns, pans and the like

and which are responsive to water boiling in the




~switch in the elenent protection unit in the current supply path of the
~heating el ement. BACKGROUND OF THE | NVENTION: El ectrical sw tches for use
~with water boiling 25 vessel s .such as kettles, jugs, urns, pans and

. the like and which are responsive to water boiling in the 1c vessel are
. disclosed in British Patent Specifications Nos. 1,470,365, 1,470,366 and

. 1,470,367, for exanple, and additionally ale disclosed for exanple in

. British Patent Specifications Nos. 2,117,568 and 2,128, 029. In 2
 addition to stean1séﬁ%$%§1e#%%td#ﬁ?%ﬂﬁ%@ﬂkﬂsBnﬂﬁiﬁthqﬁe@ﬁe@@Gclpra&hessare
~al so known whi ch are_adapt ed to smntch off the suQP ower to the

' heating el enent of NP Teht®i363n 1y J% ed fox] exanpls,

5 d f he
Vessel i th i nouf i SRR 454 g 3 ok & poBrifien,
(1t has been known t ooy gy d ol IR RGQL RELr 3 394, ) 55038, 1n,

een 'k 6

entirely separate un




10 to provide conbined elenent protector and steam sensing

units. Furthernmore, it has been known to provide el ement protector and
st eam sensing units. such that the el ement protector- nay be used al one or
alternatively may be conmbined with a steam sensor in 15 whi ch case a

mechani cal interconnection between the elegent.protector and the steam
sensor has enabl.ed the steam sensor to opefate the switching contacts

within the el ene C . i nt 20
wth n the el SreghagbRely celie ddhiey KORRLAS SpRmLs. S Shelient 2
arranged to detepabReckle SRRtbhb8Napé af¥b ebwrt FMERE arehilpPeqlits UNit

through the internmediacy of a push-rod arrangenent, and a steam sensor

unit .adapted for sysech bieft Baeekappny BEOHEGES' td5the hedPihg &'BSment
comprised a further binetallic switch actuating el ement arranged so as

in use to be expegedthe 3vesselleaiingepespbrdewhes vat esehoéds élemént
associ ated vessel and a |lever arrangenent for coupling the resulting
movenent &f the evemtrempesratubenetahditivhe poshsedd Hé6rt hexahpbentby
protector unit for operating 5 the switch contacts therein when the
st eam sensor uni Wii§chapgopni shel yessabi wathwinauffbcbenhevater oircibr
or by allowing the vessel to boil dry. It has been
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 protector 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.
Y Thus in one knowﬁ arrangement, an element
20 protector unit has .comprised a bimetallic switch
actuating elemenf arranged to determine the condition
of switch contacts within the wunit through the
intermediacfﬂdf_é'push-:od arréngement, and_a steam
sensor unit_gdéﬁted for use with the element protector

25 unit has comprised a further bimetallic switch

actuating element arranged so as in use to be exposed




unit. By manufacturing the el enent protector and the steam sensor as
separate units but arranging that they can readily be conbined together, a
rationalisation of 10 the need to manufacture a variety of '
different controls in order to accommpdate the requirenents of different
manuf acturers of water boiling vessels can be obtai ned. However, such.
arrangenents of this type that have previously been .known have suffered
fromthe 15 limtation that the same el enment protector unit is not
capabl e of being opetatsvesy gendraesd whén awaterebpids dnf har assostiagsy
sensor unit designs and furthernore have placed limtations on vessel
desi gn. OBJECTS AND @:$84RY afid TRE LBVENT|ONrangement for Brapdlingct thé
the present invention is to provide a new and inproved. steam sensor. and "ﬁ?‘
el enent protector cdiffwkEing NQ}fGW%Ichfthecél'Q%PM@@tné@rm@tmetbél tonthe >

vessel which provides enhanced freedom for vessel . design
According to the pr&ﬁﬁ‘r‘i’%v‘éﬁt\‘% element ; ErﬁFGGFHEd‘mF-Fr SPrf gpexrating

cl cctrical 1y Pover ec AR HEFILREREAE TS FHSEo 1) YRER it 4t SAReoE Bit
adapted to: be |ocat efg %p&éﬁff&tw é&%‘:.r?édt\@fth the element protector
unit. .By manufactur:.ng th-e elem_ent protector and the -
steam ‘sensor as eeparaﬁe unlts but érréhging' that they
can reaaily be éombined'-ﬁo'g;eth'e'r," a raﬁienalisation of
10 the need to manufacture a _ varJ.ety of different
controls in order to accommodate the requirements of
different manuf_acturers of W'ater bo'iling vessels can
be obtaine'd." However, suc}i:"éirrangem:e'ni:s'of thie type
that have previously been knc':_,v}nf have suffered from the

15 limit’étieh' that the 'sa'me_'eiefm'e_ri-t profeéfor unit is not

' capable of be-ing operaﬂti'v'eiiy combined with a variety
of different steam se’neor i.in'it_ d'esigxis and furthermore
have placed limitations on '_"\}es"sei 'desié'n.

~ OBJECTS AN D‘s'UMMARi OF THE INVENTION:

20 " The object of the pr'ee_eht invention is to prow}ide
a new and improved steam sensor and element protector
combination for an :eieetri'c'ally heated water boiling
vessel which provides’ "erihai"ibed. freedom” for vessel
design. | | |

25 © °  According to the’ present inventlon, there is

provided in or for an electrlcally heated water



" vessel to provide a mechanical noverment in response to 5 the
.generation of steam when water boils in the vessel, an el ement protector
adapted to be located at a second position of thée vessel spaced apart

said first position and incorporating an el ectrical
determ ne the supply of electrical energy 10

the event of a sensed el enent overtenp@rature condition, and a Bowden
mechani cal novenent _transmittjng nmeans coupled bet ween

st eam sensor and ReiHnrg evessebr b’c‘%‘é%‘lb‘?raa‘?kp%o%‘bt%%le‘%"%% Reyered
mechani cal

or ot her

provided in the IeHeRI pFiFB@P rof d"f—ﬂ‘@lrﬂ

15

noyemen or, an ther %éectrlcal switch

(tHSATof SNIRE

from

switch arranged to
to the heating elenent in

cabl e
sai d

rical

enefgy to the heat epent respopnse.to_t neratl n of steam when
vvate% boils in th%éié's ‘%I £6" pe 108 g?ﬁgd a& e%mr]:‘gi SorPPRE ’G?f?n E: %&F

snap- acti ng

bi nptaldd & E%ewateoa neldW &1 YoverRReOYR! Eégﬁéﬁ‘%&ré ge

arranged between two space

apart positions an rporatin

el ement arganged @se Pehehtlil | 889idtetim t HBeRS 'ﬂﬂ@ef Olho3QRer #hi Nghe

snap-action overcentré novement in said 25 bridge in response to a

change in the tenpsdl apfelskidhthipiotadtos abeptad, té6usd Isveradtatei ng
via said Bowden cabl e or other nmechani cal novement

coupl ed

10

15

20

25

a second position of the vessel spaced apart from said

first position and incorporating an electrical switch

arranged to determine the supply of electrical energy
to the heating element in the event of a sensed
element overtemperaturé condition, and a Bowden cable
or other mechanical movement transmitting means
coupled between said steam sensor and said element

protector and adapted to couple . said mechanical

- movement to the same or another electrical switch

provided in the element protector for determining the
supply of electrical energy to the heating element in
response to the generation of steam when water boils
in the vessel, said steam sensor including a

snap-acting Dbimetallic actuator comprising an

overcentre bridge arranged betWeen"two_spaced-apart

- positions and incorporating a bimetallic element
~arranged as part of the length of the bridge for

generating snap-action overcentre movement in said

bridge in response to a change in the temperature of

said bimetallic element, such movement being coupled

allic



transmtting neans to the elenent protector, and the electrical switch in
the el enent protector that is associated with the steam sensor including a
spring 5 term nal the position whereof is dependent upon the condition
of the steam sensor, a novable nmenber coupled to the steam sensor by said
Bowden cabl e or other novenent transmtting neans being provided in the

el enent protector and the position of said spring 10 term nal being
‘determ ned by the position of said novabl e nmenber, the arrangenent being
such that with the stiaarssishsBowden i tabtel éxrcoothéer omethanpcailt inmvesferdai d

spring termnal in the elenent protector is such as to enable the

respective el ectric&rapsmithing pespsiso the  elemenitc prgtieshorn,o ande the
heating el enent whereas with the steam sensor in its hot condition the
position of said spelrgtrécalnavitehs oh thet lemea @E%@%‘F%t#h@ﬁl is
switch. The steam sensor ,in question, i.n _one enbodi nent, I S based
upon a thermally re§§§ﬁ§#€§eacFG§Pthﬁuﬁﬁ?%ﬂnﬁﬁ?%%% anﬁlﬁé%ag B &pring

trip lever, and a chassi.s h s rts t tal nd t ri r
the chassis gr ovi di T§ERG &8? tg‘ﬁarpt ﬁ'_ _ h*r eB?T‘E@E% B§°f‘hg"%e
bimetal bl ade and tggnﬁ Eﬁokevgf thet5 steam ‘sensor, a movable member

coupled to the steam sensor by said Bowden cable or

“@ “

other movement transmittinq _méané being provided in
the element prOtector.and.theipositibn'of said spring
10 terminal being determined by the position of .said
movable member, the arr.'a.ngement being such that with
the steam sensor in its cold_conditibn the position of
said spring terminal in the element protector is such
as to enable the respective_électfidal switch to pass
15 electric curre_nt to the heating element whereas with
the steam sensor in its hot condition-fhe position of
said spring terminal is such as to disable the
electrical switch.
The steam sensor in queSfiop} in one embodiment,
20 is based upon a thermally responsive actuator which
‘comprises a bimétal blade, a trip levér, and a chassis
which supports the bimetal and the trip léver, the
chassis providing spac'.ed-'a_part.-;mountings which are

bridged by the bimetal blade and the trip-lever ——_




nounted in series with each other and defining a snap- acting overcentre:
bridge the range of novenent whereof is limted by abutnment with the
chassis at least in the cold condition of the binetal and preferably also 5
in the hot condition of the binmetal. The overcentre bridge extending

bet ween the spaced-apart nmountings in the_chassisis constituted by one
end of the binmetal being pivotally received in one of the chassis nmount i ngs
and defining one_end.of 1 . Welg e 0 ae.Lri p-1ever being
received in the 'S?Wétfegf 1$hseerélh%ésgﬁsa{rme%%%l ﬁgégl%gn%g&e{iﬁsﬁ?ﬁéﬁéhg TWRT end
of the bridge, ﬁ{g@ . '@g%ﬁl Feabs r
abutting each a%‘?ﬁség&g%%%re%? y |nl'§£(falrci diézgite t geeﬁggmg?&tﬁﬁ%{b‘#l?e g%é.(f The

15, . chassis {yrhes cdaf HieSaBaRn© v AON FRB! SnbksBikl it thaad@ngg of
noveflrent of the overcentre bridge in both-directions, that is to say both

the cold conditignepesléi 86nafidAconOths BimétoD ARG préfedbliPealso
overcentre bridge are defined by the chassis, and also 20 provi des an

abut nent ®&gai nstimhthé hbe bornditlionagfathet bipetullde the actuating force
for nmovenent of the bridge between its two stable states, nanely its cold
state and its hot staThe dWercéntres bridger oextiendingplbetrweeno the
accomodat e the change in the dinensions 25 of the overcentre bridge
bet ween the spactpagap@rardrherauniangsr ip- theechafiFis ks eenshttpiedge

noves ;
by one end of the bimetal being pivotally received in

k./ one of the chassis mountings and defining one end of
10 the bridge, one end of the trip-lever being received
in the other of the chassis mountings and defining the

other end of the bridge, and the other endé of the

bimetal and the trip-lever abutting each other
generally intermediate the ends of the bridge. The

15 chassis further defines stops or abutments limiting
the range of movement of the overcentre bridge in both
directions, that is to say both the cold condition
position and the hot condition position of the

N _ overcentre'bridge are defined by the chassis, and also
20 provides an abutment against which the bimetal may act

to provide the actuating force for movement of the

bridge between its two stable states, namely its cold

state and its hot state. The chassis also provides

compliance to accommodate the change in the dimensions

25 . of the overcentre bridge between the spaced-apart

bimetal and-trip-lever mountings as the bridge moves

|




6 between its two stable states, though this conpliance could alternatively'

or additionally be provided by the trip-lever. The conpliant abilities of
t he chassis can be augnmented or supplenmented by use of a spring 5
met al conponent supported i.n the chassis and in turn supporting one end of
the binetal, such an arrangenent being particularly useful where the
I chassis is a noul ded plastics conponent. The ®rip-Iever could be forned
dintegrally with 10 the chassis nmoulding, with the result that a
. two-part switch act betweens igist swpegtablle §géﬁe§ic§h999hcthé§,CPMBlianpe

| ever might be pivotal |y mpunted to the chassjs, noul ding by neans of an
integral moul ded hi FER1A plierpativgly: 95139192 11X RewPrRYiidedaby the

itable for the formati f such integrally, mouyl.ded hi ,.Lhough it ngy
be proferred,  gi ven CPRRT IEHBSmmul TRhGoREY LbRSLAPHIIRI 4 Toi the vERGRIgH &
t t by virtye of the irmi - thereon, tg utili
2 non (niegral mounEERg B8y UendB QETEE By dRbn¥ RNy, K A 2. Betyhan,

reduction i ngt he st ;ng@_gtlh %&L%%?@ﬁ %ﬂ.a&h@tcﬁéggﬂe &eme&g{.ﬁr es

§ and enabl es stronger material's to _ are not as well surted to .
the formation of inkagbalitingPehdeend! di&he BANEYAPY IstR® aRSatPak§bhent

being particularly useful where the chassis is a

moulded plastics component.

The trip-lever could be formed integrally with g,

10 the chassis moulding, with:the result that a two-part
switch actuator is obtained. 1In such a construction,
the trip lever might be pivotally mounted to 'thé .
chassis moulding by means of an integral moulded_
hinge. Plastics materials are well known which are

15 - -suitable for the formation of such_integrally moulded
hinges, though it may be“pgeferred,'given that the
moulding may be subjected to relatively high
temperatures by virtue of the impingement of hot
vapour thereon, to utilizé:a non-integral mounting

20 arrangement which is not prejudiced by any reduction.
in the strength of the'plastics'material at elevated
temperatures and enableé stronger materials to be used
which are not as well suiﬁed to the formation of
integrally moulded hinges. Polypropylene, as is well

25 - known, is a material which can be formed into.

- effective integral hinges but is weakened by exposure

o/



25  known, is a material which can be forned into effective

I ntegral hinges but is weakened by exposure 7 to high tenperatures,
and rather than wusing polypropylene it mght accordingly be preferable
instead to use a stronger material, such as glass filled nylon for exanple,
and formthe pivotal binetal 5 and trip-lever fountings as knife edge
type nountings.. The actuator as above descrwi bed thus has three functional
parts, nanely the binetal, the trip-lever and the chassis, and can be
formed in only two pahighor tasnperagmres,Theahdnettiser veshano fugdiaig ons,
10 firstly it acts as a thermally active conponent providing the
force which geneP@ﬂU@rpnyleaﬁlohtofmt%btdeateerdnngbﬁdeseenneﬁan@hﬂmge in
tenperature, and,secondly it provides-the spring force which operates the
overZentre bri dgén§ﬁ'&aﬁr d’rF? dB§ea i Steonger amaterial, syghhaai ghassThe
trip-lever is moye 3 § lon of the bimetal and is used to transmt
this noverment to h'¥ P % ¥R IFed 3N EREMFRATRI VIR dimetalThe

chassi s prOV|des p or the binetal tr| Iever pr.ovi ding a
pivotal nounting® § Eg%% i%ﬁer mouQﬁﬂﬂﬁﬁuﬁﬁ é%& 3?? YRE FioMRtingsyt at e

through an angle |im pRd Qu+3LRRE Ys HBLIPE"EEsPibLS Eﬂﬂishis three

functional parts, namely the bimetal, the trip-lever

and the chassis, and can be formed in only two parts

W ' or as three. The bimetal serves two functions,
10 firstly it acts as a thermally active component
providing the force which generates the action of the

device in response to a change in temperature, and

secondly it provides the spring force which operates
the overcentre bridge and provides a bistable latch
15 mechanism. The trip-lever is moved by the action of
the bimetal and is used to transmit this movement to
swiﬁch contacts provided in the element protector.
The chassis provides support for the bimetal and the i
trip-lever, providing a pivotal mounting for both
20 . components and allowing them to rotate through an
angle limited by stops or abutments on the chassis,
and also providing the compliance necessary to
accommodate the movement of the overcentre bridge. |

The bimetal blade need not be of any special

25 éonfiguration and does not itself have to be snap

acting. 'Preferably and advantageocusly the bimetal is



and al so providing the conpliance necessary to accommobdate the novenent of
the overcentre bridge. The binetal blade need not be of any special 25
configuration and does not itself have to be snap acting. Preferably and
advant ageously the binetal is 8 a flat rectangul ar bl ade of a grade

suitable for the intended steam sensing application of the actuator, that

is to say the binmetal should preferably be cogrosion (rust) resistant and

generally of high- 5 . flexivity, high yield strength, and
spring-grade. "Such 3 phgBt #ectanyulas Bladgeeifala igrfalieGuitakae ifeg amé no
subsequent stress relief or selection. The di nensions of the binetal also

are not critical, epabbhdgd steahaciansing adppricatbon of the actacditor,10
accommodated wi thout prejudicing the operational characteristics of t;
actuator. The steanthahsois atogeseyalthe ddsimetadd shoufd fpreferably abehe™
utilized with the chassis fixedly nounted as a switch conponent and

swi t ch- operati ng 15corrosipnenttust)devesdgtanthyand hgenexadlyevef, hight
can alternatively be_utilized with the trip-lever fixedly nmounted and the
chassis nmovBng ~t of1E¥I¥AEE, IR edifiedit eSERPPGRPopeRBY i P A ISy

arrangenent 1s Such a bimet-al requires no special forming or tooling

and no subsequent stress relief or selection. The =
dimensions of the bimetal also are not critical,
enablind manufacturing*'toierandés to be readily

10 accomﬁodated' without prejudising the operational
characterisﬁics.of the adtuator;:

The 'steam sensor“as“geﬁerally deséribed_in the
foregoing can be utilized with the chassis fixedly
mounted as a switsh compbhent'and switch-operating.'

15 " movement' dsveloped by 'the trip-lever, : and can
alternatively be uﬁilized3with the.triérlever fixedly
mounted and the chéssis moving. tob“develop the
requisite switch operation. The latter arrangement is_
particularly well suitediﬁo utilization in electric

20 kettlss'and;the like where the chassis moulding or a

part mounted thereon can conveniently be used as a

reset knob.




particularly well suited to utilization in electric 20 kettles and the
| i ke where the chassis moulding or a part nmounted thereon can conveniently
be used as a reset knob. = 9 Described hereinafter:is an inproved steam
sensor and el enent protector conbination according to the present invention
wherein the el enent protector is generally, as described in our British

Patent 5 SpeC|f|cat|on No. 2194099, ahd the steam sensor is confi gured
as a switch actuator e_any. SW nd is
arranged to be coupl e@g% errélcr%%e%?\é ﬁﬁ ¥m§¥‘${ t%'(e)é%?errent ¥

protector device, x%c?r 9B ﬁtt' r%]e eSSt ol coMblinlt1iBn accé\r‘aitrtﬁaﬁté 0Py ded

therein.. Further features of I nvention are set forth partlcularlty

in the appended ﬁfé‘é@ﬁta&ﬁvbh%)iont Qe eI n WehB @mfrer?esp%féﬁeéea{rurl%s and
advant ages of the invention will beconme well -understood by those 15

possessed of thegégéeydry Skl | Sdésf@mwsn dar atouih oBribéshol lrawend
description of an exenplary enbodi nent which is illustrated in the

acconpanysng dr aspegstidht kén DRSCRIFIHE 409 0 éﬂﬂE PRaWS¥esm Fsgnees ik to 1M
show vari ous perspective,
conflgured as a switch actuator and does not itself
have any switch contacts, and is arranged to be
coupled by a Bowden cable or thé like to-the element
(,/ protector device for operating a set of switch
10 contacts provided therein. |
Further features of the invention are set forth
with particularity in the appended claims ahd they,
together with other aspects features and advantages of
the invention will become well understood by those
15 . possessed of the relevant skills from consideration of
the following description of an exemplary embodiment
_which is illustrated in the accqmpanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS:
i~) _ Figures 1A +to 1M show various perspective,
20 elevation and plan views of the component parts and
their assembly into a steam sensor constructed in
accordance with the ﬁeachings of our British Patent
| Application No. 8827340 (GB 2212664);
Figures 2A and 2B show exploded perspective views

25 of an element protector generally as described in our

British Patent Specification No. 2194099 with




20 el evation and plan views of the conponent parts and their assenbl
Into a steam sensor constructed in accordance with the teachings of our

y

British Patent Application No. 8827340 (GB 2212664); Figures 2A and 2B show

expl oded perspective views 25 of - an el ement protector generally as

~described in our British Patent Specification No. 2194099 wth 10

reference to Figures 3A, 3B and 3C thereof, Fi(gUre 2A show ng.t he el enent

protector as viewed fromthe rear and Figure 2B showing it as viewed from
the front; Figure 3 sdf¥ferice tRAMigRR%ed 38),"8BANR03ENBhePEoB, mgulFé%IeS

1A to 1NIcoupIed to an el enment protector of t he kind shown in Figures 2
~and 2B in accor danceshgwing the adehents pebtebeop eseﬂieWB&eﬂi-dnﬁmthél&ibar
Figure 4 is a schematic showi-ng of an enlarged scale of a detail of
Figure.3; 10 DESCRIFiguRe¢ OB EHowEMaODVANT viekelic frongther S+ohb;

- Figures 1A to 1M there is shown a steam sensor nodul e suitable for use
“with an electrically heatRBigure & sbowsi agstesmesensorssinthangtofthathef
~supply of electricity to :the heating el enent 15 -~ of the vessel when
"water boils it the Jé§§€1

el ement of the the kind shown in Figures 2A and 2B in accordance with

the teachings of the present invention; and

Figure 4 is a schematic showing of an enlarged

. scale of a detail of Figure 3;
10 DESCRIPTION OF THE EMBODIMENTS:

Referring first to Figures 1A to 1M, there is

shown a steam sensor module suitable for use with an

electrically heated water boiiing .'Vess_el for switching

off the supply of electricity to the heating element
15 of the vessel when water lbcs'i_ls' in the vessel and steam

impinges upon a thermall’y"'s'e_nsitive elemeht of the

module. It is to be 'Cieafly understood that this’

steam sensor is not per se usable in a steam

senso_r/eiemenf prote‘ctor. combination in accordance
20 with the bresen'.t invention.

The stéam sensing module of Figures 1A to M
comprises a switch sub-—aésembiy 40 shown in assembléd
condition in Figure 1B and '.c;._onsisting.‘ of two identical
contact-c_ié.iryin’g leaf springs 41 and 42 staked to an

25 insulator _43 shown in 'Figure' 1A, a main mouldiné 44

shown in pers"pective in Figure 1C, a trip-lever 45

eskh steatli fpPRGed EfoRMa elemeRd IBrof@sdioni af

o/



nodul e. It is to be clearly understood that this steam sensor is not
per se wusable in a steamsensor/elenent protector conbination in
accordance 20 w th the present invention. The:steam sensing nodul e of
Figures 1A to 1M conprises a switch sub-assenbly 40 shown in assenbl ed
condition in Figure 1B and consisting of two identical contact-carrying

| eaf springs 41 and 42 staked to an @& i nsul ator 43 shown in Figure
~ 1A, a main noul ding 44 shown in perspective in Figure 1C, a trip-lever 45
10a shown in vari 8hewnt dgesvarigusedtiages t of t RESPRPAYnow B n§he4 main he
perspective views of Figures 1lF, 1G and I H, and g binetal , blade 46 shown in’

Fi gure 1H The RAPAdABEl 4 nin £he Perspectife NigvshahpEITUTesH}EN 16
accomnmodat es the assenbl ed switch sub-assengbly 40, the,grQoved paits 48 of
t he F(Hngul ator 43 BRgadfing2RFt A §1§FgP13§f?§?n§8 Fhm["ﬂela/a?f‘g‘d?'etié’ nber
(see 5 Figure 1H) and a catch portion 50 of the insulator engagf ng

with an aperture 51 formed in the main noulding 44 so as to |ock e
switch sub-assenbly in




position (see Figure 1lE). When the switch sub- assenbly 40 is fully
.engaged in the chanber 47, a wall 10 portion 52 of the insulator 43

‘cl oses off the entrance to the chanber 47 and access to the interior of the
chanmber 47 is then provided only via the opening 53 defined in the chamnber
wal | (see Figures IC, 1D and IF). As will be explained nore fully
hereinafter, the 15 openi ng 53 provi degjaccess to the chanber 47 for a
. projection fornmed on the trip-lever 45, such projection serving for

appl yi ng- swi t ch- act uatineg waEve ol difgnaahd o icimedy & th5 al @hbh®esWghch
sub- assenbly 40. 20 . Alinmb 54 extends fromthe nmain noul ding 44

as shown in Figur ehith awtdifhadetess smapadsembmedvsﬁetahksubeaedgﬁbuyvotm
nmounting for the trip-lever 45 which, as can be seen in Figures 1F, 1G gg@
1H, has a part 554§da$bedgr@°N@dfPBK¢@ ddeof el nnbuaatamd4soe25ag1nq
co-operate wth the knife edge on the linmb_ for pivotally nounting :
the trip-lever 45Wikh @f§loE 48e Orme921¥?6ﬁ¥béﬁ%érP§o§h6fChag ﬁ@s(sﬁeto 1G

the trip-lever is_adapted.to be fitted onto the 1inb.54 of the main
moul di ng 42 in th&Y 98&% ﬁ)‘@ O?P‘éntaat‘f?ﬁfﬂbfpf’ﬁ*élf’ﬂosﬁaﬁ% that 1nsudpser in

Figure IF and there%fglng' w1th an aperture 51 formed in the main-

moulding 44 so as to lock thersw1tch_sub-assemb1y 1n---.
posir;oﬁ.'(see Figure 1E). When “the switch sub-
assembly 40.is fully engaged-in_the'chamber 47, a wall Quf
.10 portion 52'ofethe insuletor 45 closes off the entrance :
| to the chamber 47 and access to the ihteriqr of the-1;3
chamber 47lis then provided only via the opening 53
defined in tﬁe-chamber wallzfsee'Figﬁres 1C, 1D and
iF). As will be.explained'more”fully hereinafter, the -
15 opening 53 provides accessffo_therchamber 47 for a
projection formed on . the rrip4lever 45, such
projection serving for applyihg switch-actuating -
movement from the trip-lever 45 to the switch sub-
assembly 40. |
20 A 1limb 54 extends from the main'meulding 44'es
shown in Figures 1C and 1D and is shaped ro provide a
knife-edge.pivotal mounting for the trib-lever 45
which, as can be seen in Figures 1F, 1G and 1H, has a
part 55 adapted to be fitted over the'limb 54 and to
25 co~operate with . the knife: edge on the 1limb for

pivotally mounting the trip-lever 45. As can be seen



"5 rotating into the position shown .in Figure 1G This rotation of the.
_trip-lever 45 brings a peg 56 on thé mai'n fioul ding 44 into engagenent with
a groove 57 formed in the trip-lever so as to prevent the trip- lever from
sliding of f of the |linb 54, and al so causes 10 - 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-asseb®ly 40 housed within chanber 47
of the main noulding 44. The trip-lever 45 has a M-notch mounting 59 15
formed therein fdfrorecamparisote odnfigprefeli Hetll, Mhe&rap-48¥eanispposed

V-notch nounting 60 for_the other, end of the binmetal blade 46 is prqvided
on a part of the 3RARESHUERI h§ AAtERE QRER R (119 | 8dePlacthot BREB into

the.ori ' | atj . h in 20 . l, di 44 th ' h in-

Flotze 16 the b it £an . THE orebetive o SrHEn b Lppoge R novEn
ti 59 and i.n Fi . .

Censi ng modul o | SrcE, SARb] dpo S St riclPe PRI Ohetobetot Tl o

Sk hems 3 1 ne ST A% 0 U000 o ot bt eigl Sl
45 takes up a posdtf¥ienChe tfd trip~lever 45 brings a peg 56 on the
main moulding 44 into engagement with a groove 57
formed in the trip-lever so as to prevent the trip-
W, . lever from sliding off of the limb 54, and also causes
10 the end of a projection 58 formed on the trip-lever
(see Figpre 1F) to enter the opening 53 providing
access to the switch sub-assembly 40 housed within
chamber 47 of the main moulding 44.
The. trip-lever 45 has a V-notch mounting 59
15 formed therein for receiving one end of the bimetal
blade 46 and an opposed_V-notch mounting 60 for the
other end of the bimetal blade 46 is provided on a
part of the main moulding 44 and, with the trip-lever
45 rotated into the orientation relative to the main
20 . 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 assembly of the
steam sensing module is then.cqmplete.
In operation of the steam sensing module as thus
25 described, in the cold condition of the bimetal 46,

" the contacts of the switch sub-assembly 40 are closed’

14
‘




the projection 58 does not interfere with the closed condition of the
swtch contacts (see the trip-lever position shown in phantomin Figure
1J). Wen the 5 - bimetal 46 is heated by the inpingenment of steam -

t her eupon, the overcentre bridge defined by the trip lever 45 and the

bi metal 46 snaps over and causes the trip-lever 45 to take up the position
that is shown in full lines in Figure |IJ andigauses the projection 58 10
to enter into the chanber 47 housing the switch sub- assenbly 40 and to
nmove the |eaf sprimpdlithe &rdprdevesn &Suctrkes tupopeposidioni tseiehcdthaict s.
An upstand 61 on the trip-lever 45 nerely conprises an attachment
for a reset knob arth®aBredegsion 58,dpes Bﬁ&d{ﬂt(ﬂ?g)erﬁ GHith dhreclosedost

62 (shown in Fi 1)), defi ) abutment for the bjnetal t k agai ngp

when Swi Tching {he SOULERPRGob, FREoSHISR: FOREACTR o TR CORTISGT &

The st i dul e, as thus described with 2Q,. t

Figures 1A Lo 1M1 PORKTHRAI Be MLpRRRcal BB Ag el { BEAR Hifen
tection upit. ' | , t Lot aGhis ' '

Pher mal |y r ciponsi JeieFhn 45 T 4R aRA Y, Phe_ Jalslhalibs B8 00", |

e ey AR, SHEPLSLLORERl BRIBLC Y P rip
s lever 45 and the bimetal 46'snaps:over and causes the
trip—}e§er 45 to take up the position that is shown in
full lines in Figure 1J and causeS'ﬁhe projection 58
10 to entef into the chamber 47 housing the switch Sub-
assembly 40 and to move thé leaf spring 41 in a
direction such as to open the switch contacts.
An upstand 61 on. the trip-levér 45 merely
comprises an attachment for a reset knob and has no
15 " 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.
o The steam sensing modﬁle'asfthus described with
20 reference to Figures 1A to 1M is designed to' be
capable of being connected to an element protection
unit. As is well known, an element protection unit
comprises a thermally-responsive switch arrangement_
which is adapted to be connected in series with the
25 power supply-ling,of an electrically'powered heating

element and-éerves to disconnect the heating element



*14 from the power supply line in the event of an overtenperature
condition arising at the heating elenent, for exanple on account of the
heati ng el enent being switched on when there is insufficient liquidinb5
an associ ated vessel to absorb the heat output of the elenent or on account
of the vessel being pernitted to boil dry. Exenpl:aty el enent protection
units are described in British Patent Speci1f4i cations Nos. 1, 264, 464,

1, 316, 436, 1,439,229, 2, 045,588 and others,, .10 . R:B whi ch r%erence
my be made foffoR FhP| ePOVSHert nd 1Mt For tPRe HYPRbseL of2R he

resent specification,it i ficienk.omly t i1 be r,eci at ed fhat an
gl enent plroot ecti Oﬁvt%ﬁitfa%nggiﬁ%ﬁ{rﬁ cSﬁB?Fgggxl i%gig%%gne% Pgﬁ’h%o%ﬁ%mg | eaf
springs 15 ' nt i h I 4 t t he
oy ottt or unit i s SReBd" 26k SR b Bcchdile Br BAL MR CLAT TR )
conveying el ectri gaknBouGE +EROE HPWRIerS ‘Whidre i Ehggffﬂéﬂénﬁfli&\?i@ﬁ{r?m

protection unit to thé heating element, a switc arrangenent in
the neutrak side gh heastiatelihgGcBouRr tsURPSYrbi tige tHed heoutgRit nor alyrent

and conprising a leaf spring carrying a contact normally biassed into
el ectrical engageedemewtt braor Giamintprody ithed vessalpbeingrpednitisediend r al
conductor |eaf spring and 25 novabl e out of. contact therewith for
openi ng the boil dry. Exemplary element protection units are
described in British Patent Specifications Nos.
: \_/ - 1,264,464, 1,316,436, 1,439,225, 2,045,588 and others,
10 to which reference may " be made for a fuiler
understanding, but for the purposes of the present
specification it is sufficient only tha£ it be
appreciated that an element protection unit commonly
comprises 1live and neutral conductor 1leaf springs
15 which contact the cold tails of a heating élement 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
U . protection unit to ‘the heating element, a switch
20 arrangement in the neutral side at least of the power
supply line to the heating element ‘and comprising a
leaf spring carrying a cohtact__normall_y biassed into
. electrical engagement with a contact provided on a
portion of the neutral conductor 1leaf spring and

25 movable out of contact therewith for opening the

switch, .a push . rod for applying switch-operating



switch, a push rod for applying swtch-operating 15 novenent to such
novabl e contact, and a binetallic swtch-actuating elenent which.is
arranged to be in close thermal contact with the heating el enent head plate
when the el ement protection unit is coupled 5 thereto and which, in
response to the heating el enent tenperature increasing above a ,
predet erm ned normal |evel, devel ops a novenEt which is transferred by way
-of the push rod to the novable contact of the switch so as to open the
switch. El ement pmsvemendh t@i sychp movablg ccorfiagh, wangh pr bingbaldity a
single level of protection, and other elenen{ protection units are known
whi ch provide a pHﬁﬂ%ﬁFqﬂ4ﬁF¥ﬂﬁ%ﬂgzﬁﬁF@ﬁPEuNW%?En&F Braangehrt edndir y

brovect] on operat | 48 s el Ohe LBk MEEOlnhS BB Vo Rlgl e oty
can 1 princl Pl e e, Al bkt 0deglot! GIRNeAULECRD WA ol oA
bt S5 SESELL"t BN YhiH o Foponpettecthicab et BHO%
overtenperature seRgnierdatidd t inOfeddtng! 88BL a predetermined normal

levei, develops a movement which is transferred by way

of fhg'push rod to the movable contact of the switch

so as to open the switch. Element protection units

10 are known which provide only a single 1level of
protection, and other element protéction qnits are
known which provide a primary protection and an
additional back-up or secondary protection operative
in the event of failuréLOf“the primary protection.

15 - The steam sensor and element protector combination of
the present invention can in principle make use of any
kind of element protection unit, but the arrangement
hereinafter .described"makes use of an element
protection unit as described in our British Patent

20 Specification No. 2194099-with reference to Figures
3A, 3B and 3C thereof'so as fo extend the element
overtemperature sensing-  facility  of the element
protection unit to the provision alsoc of steam sensing
facilities. The same element'prétection unit can

25 therefore be associated with the heating elements of

simple electric kettles, for example, and can also be



protection unit to the provision also of'stean1sensing facilities.

sane el enent protection unit can 25 therefore be associated with
heating el ements of sinple €electric kettles, for exanple, and can al so be
16 used with fully automatic kettles which switch off when they boil.
Referring to Figures 2A and 2B, the construction and operation of the
el ement - protector- wll now be 5 bri efd§ descri-bed, it being

ref erence nange made to our British Patent Specification

appreci ated t hat |
No. 2194099 for usedr&iddnpfa

Y d @dtomtiish . keheles e Whichy ity r 04E

conprises a sub-assenbly 20 (the same reference numerals wll be used

hergln as ?rﬁ 1owhen the¥gbedlour British Patent Specificati on No. 2194099

to denote like parts)_canpri.sing a_col | apsihl aLli e 1 ' | bl ade

22 &pd a push rod'23,RF%g%§&Bg g?sgﬁHP§e§Ob§egﬁé ggép%gé'FggFg%ggggPﬁ use

of the el ement proLector. RalWeele! Rhe" S ed&0E B?o&?ﬁtgﬁa%§ﬂ93¥§y be
an nmou of t

el ement head 24 aﬂ'tQRfﬁﬁler side 0

protector
moul di ng 36 d

efi

I nher I Ng

ning a-“soc n

define within thgagsymihf£de to our British Patent Specification No.

10
15
bl 20
.25

2194099 for a more complete descfiption. The element
protector as shown comprises a sub-assembly 20 (the
same reference numerals will be used herein as are
used in our British Patent Specification No. 2194099

to denote like parts) comprising a collapsible carrier

- 21, a bimetal blade 22 and a push rod 23, the sub-

assembly 20 being adapted to locate in use of the
element protector between the rear face of the heaf.ing
element head 24 and the outer side of an inner
moulding 25 of thé element protector. The inner
moulding 25 is aaapted to co-operate with a main
moulding 26 defining a socket inlet 27 for a kettle
connector i:lug so as to define within the assembled
control a chamber for accoinmo_dating. the L,N and E
terminal pins .28, 29 and 30 of the control and for
accommodating a contact carrying live (L) connecting
spring 31, a contact carrying live leaf spring 32, a
neutral (N) connecting spring 33 and an earth (E)
connec;ing spring;34.

The inner moulding 25 is adapted to be clipped to

The

t he

shown

e el enent

Theb&@@%ﬁy@&%é?ﬂ?eﬁ? 16 BYBRY bpreCiGrREkilat YeEBransai n

et 27 for " a'kettle connector plug so as to



20 control a chanber for accommodating the L, N and E term nal pins 28,
29 and 30 of the control and for accommodating a contact carrying live (L)
connecting spring 31, a contact carrying live leaf spring 32, a neutral (N)
connecting spring 33 and an earth (E) 25 connecting spring.34. The
I nner moul ding 25 is adapted to be clipped to 17 the -main noul di ng 26
and has a pair of integrally- formed noul dedagpring clips 36 which
co-operate with a pair of apertures 37 in the main noulding so that the
i nner moul di ng 25° nﬁk@smaiposndu]sda.rfg t2é nandt lasb a palimutdf aifntdver afdli y-
moul ding 26 and is positively retained therein by the.clips 36. Upstands
are forned on the ifomned ameudfednapringucding 35 Mhigh ieptdperatee with
can be seen in Figure 2A) and co-operate with formations provided on t he 73
opposed face of thet IBair OfmaRerkuas r¥g7 Zen (Ehet TRin: ROUAAdast Isa that o

seen in Figure 2B) for retainin the L, q?%?term nal . |ns 28,, 29 and 30
secur el y in the asseM®l LBNEENAC Weztse 3R gsiki ﬁdlfﬁé'r t’iﬂt&gﬂ’e_

|SPect] Ve aper (U oh U SP el DR SRRl | L aRR (42 SRR 0
spring 31 the li Veré@ﬂné&”ﬂﬁ'@réﬁq%}dtwéecllps 36. Upstands are formed
on the inner face of inner mouldlng 25 (that is the
face that can be'Seen in Figure 27A) and'co—operate'
with formations provided on the-opposed face.of the
10 - main mdulding 26 (that’iS}the face thatfcan be ‘seen in
- Figure 2B) for-retaiﬁing the L,N and E terminal pins
28, 29 and 30 securely in the assembled C6ntr61, the
“terminal pins extending thrduqh'reSpéctive-apertures
providéd within the socket inlet part 27 of the main
© 15 .moulding '26}'.ahd_ in -~ similar  fashion the live.
connecting spring 31, the live leaf'épring-32 and the
neutral connecting spriﬁgf33~are_trapped'between the
inner moulding 25 and the main_mouldinq-ZB when the
two are assembled together.. The earth connecting
20 spring 34 is adapted “to “affiX'_tc'fthe' upstand 41
- provided ‘on the element head 24 ;when. the element
protector is fully assembled and is attached to the
element head and, within the elemeént protector, makés-
' contact with the earth'terminalein'30.
25 Referring now more pérticularly to the sub-

‘assembly 20, the bimetallic - blade 22 is generally



*neutral connecting spring 33 are trapped between the inner noul ding 25 and
.the main noul ding 26 when the two-are assenbl ed together. The earth
connecting 20 "spring 34 is adapted to affix to: the upstand 41

provi ded on the el ement head 24 when the elenent protector is fully
assenbl ed and is attached to the el enent head and, within the el enent
protector, makes contact with the earth terk¥nal pin 30. 25

Referring now nore particularly .to the, syb- assenbl the binetallic

bl ade 22 is gener AgGFangularn seith, &, centy; c&tc'e'Hitr'éé g’%t ggneradly X-

moving w th a snadtHED FaA R e BRgo e a9 e dk o PELFaBRBAE, t he
Tovdaint ot the cdh foving BTER B9 RaB MY Bl ETLE0 BRRORILRGy
by reans of the ctistsE eobfifupEiote, | S5h8 ShThard |odlbdebegg Y 20

cut-out 42g0f the dfAfeimy a@Qﬂb%&HtiQ@lf%i‘é@@élb|dbéi€ﬁiir?5-m%;iembﬁ‘2_ REsh
rod 23 being adapted to be inserted into a gui de passage formed in the
carrier 21 from t hhesigthtidergdofthehbimetal khaseeduld begprévided by a
plain dished blade. The bimetallic blade 22 is
retained in the sub-assembly  20 by means of the
k/' ' engagement of the push rod 23 both with the central
10 cut-out 42 of the blade 22 and with the collapsible
carrier 21, the push rod 23 being adapted to be
inserted into a guide passége 45 formed in the carrier
21 from.the side thereof which can be seen in Figure
2A, but being incapable of passing completely through
15 the guide passage 45, and having a nose portion
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 dépendent upon
20 whether the bimetal 22 is its hot or its cold state.
The carrier 21 1is 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
- 25 protector is ,a?fixed to the element head. The

bimetallic blade 22 seats at its corners on the ends



2A, but being incapable of passing conpletely through 15 t he gui de
passage 45, and having a nose portion adapted to be engaged in the centre
of the cut-out 42 in the binetal blade 22. As will be appreciated, the
position of the opposite, pusher end of the push rod 23 relative to the
carrier 21 wll be dependent upon 20 whet her the binetal 22 is its hot
‘or its cold state. The carrier 21 is general k9 in the formof a four-Iegged.

~table and has rel ati vel | arge feet 46 for ensuring good thermal contact

~ with the rear face @f the KBHK ril@geﬁ henPLhdRE RRRAHEY + HEl @Sk el the
el ement 25 pr ot ect or |s affixed to _the, el egent head. The
bimetal lic bl ade 2588 Chithe sfeSFndfs oft PREXeR locair'gngf gFf'?@"F&ur‘wl egs

47 of the carrier, flush WII{& s.of the%get 43: A pair Qcat ]

grooves 48 are proAXRFINWIRE & sclq'éer PETATE ¢ err&ﬁ’ln&frnﬁ‘ ?%drlgg
ded t t fi : I

Sdapt ed to si | dingl 3 cAgade TH 1AL arbovee e, FRES I B bl of

shown in Figire 1A ud é\?arfc?{r{%%raﬁjs 43S abiaPteP 58T Atnd PP teh r}ﬁ@hteo
project through an aperture 50 provided in the inner noulding , there
being two small posgodrledingg .10 on itd Wpgel GRir AR, S a%2 shimS3n Figure
1A, th e carrier 21 has foﬁr.-upé-tanding posts designed
to- p:f‘oject through an aperture 50 -provided - in the
inner inoulding 25, there -bé'incj"two small posts 51 and
10 - two larger posts 52 and 53.

When the element protector as thus desg:ribed 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

- 15 - terminal ends of the heatihg element proper) extend
through apertures 56 and 57 provided in the inner
moulding and contact the wupper ends of the ‘live
connecting spring 31 énd_ ‘the neutral connecting spring -

. 33 respectively, the upper end portions of the springs
20 - 31 and 33 being curved as shown for accommodating such
contacts. - The heating element cold tails may be
tipped with silver solder or may be provided with
crimped ferrule terin‘ination_s © to  enhance their
connections with the leaf springs. The lower end of
.25 the 1live connecting spring 31 extends across the

aperture 50 of the inner moulding 25 and carries a



" When the el enent protector as thus described is assenbled together and to
the el ement head 24 of an electrically heated water boiling vessel for
exanpl e, the heating elenment cold tails 54 and 55.(that is the 15

term nal ends of the heating el enment proper) extend-through apertures 56
and 57 provided in the inner noul ding and contact the upper ends of the

| ive connecting spring 31 and-the neutralz§%nnecting spring 33

tively, th d ' h A '
Lﬁ?l‘v’ié ;Zegﬁom PoREREkoHRIER PROSEAEREREnERE] thB¥ingh conradi 8PCLRS OC M9
tails ma et R ' I ' ol Wi '
farrut et orm nobrorehifigSbalaceS! 6L oF CHY ciedUit bEstath. latRe

springs. The | owgp,gpd 9§m35 of tH&® 1livee cmfeitifg SBpriag3l3ext ggds
across the aperture 50 of the 1'nner noulding 25 and Carries a 20 cont act

whi ch constitut egrihfigedDtoBe Gt Wy e Pudledit ngnd 0ot athe pashof the
el ement protector. This lower linb of the l'ive connecting. spring 31 is

arranged o be abufit @3 Box heopiisdethentovinghegntalct in responf8 for
nmovi ng the noving contact in response to switching of the binetallic bl ade
22 into its "hot switchingomf ridre i bimebakhic” bdkde @e@ndintmnits "hot"
condition from its normal "cold" condition.
The live leaf spring 32 is trapped between the
inner and main mouldings 25 and 26 when the two are
10 assembled together, and has a first, relatively-
substantial limb 58 which extends across the aperture
50 formed in the inner moulding 25 and is éontacted
and urged away from the inner mouldin§ 25 and towards
the main moulding 26 by the large post 52 upstanding
15 from the carrier 21, which causes the limb 58 of the
live leaf spring 32 to be biassed into contact with
the live terminal pin 28. The live leaf spring 32
also has a ‘second, less-substantial limb 59 which
extends across the aperture 50 in the inner moulding
20 25 and carries at its free end a contact which co-
operates with the "moving" contact' provided on the
live connecting spring 31 and constitutes the "fixed"
contact of.the_switching contacts set. The second
limb 59 of the live leaf spring 32 is arranged to be
25 contacted by the lowermost of the two small posts 51

provided on the carrier 21, such posts . projecting



The live leaf spring 32 is trapped between the inner and mai n noul di ngs 25
and 26 when the two are 10 ~assenbled together, and has a first,

rel atively- substantial |inb 58 which extends across the aperture 50 forned
in the inner nmoulding 25 and is contacted and urged away fromthe inner
moul di ng 25 and towards the main noul ding 26 by the | arge post 52

upst andi ng 15 fromthe carrier 21, whichcauses the |linb 58 of the

I'ive leaf spring 32 to be biassed into contact with the live termnal pin

28. The live |eaf garbugh32m sspddeuse Se0QNd, Th£§3c%bll&%b%nthéﬂweérpbt§3
whi ch extends across the aperture 50 in the inner noulding 2
carries at its freelewéraposntamtanﬂlthecmimbpseabﬁsthethlvéeleﬂﬁveﬁ@hng

contact- provided on the live connecting spring 31 and constitutes the =
"fixed" contact of. 32hesta.bﬂ¢ahﬁg thet positien. of Thkeseonhacti chirbdediby h%“

live | eaf spring 32 is-arranged to be 25 contacted by the | owernost of
the two small poststbe dﬂ&ﬁ ﬁnﬁﬁ#&ﬁ%aﬁlléFh21"fgﬁéﬁ“mﬂﬂntathﬂﬁxthg
21 through the aperture 50Q... This contact between the |ower post 51 and

the linmb 59 8f the FV&ECPéQF §ﬁP¢ﬁ&?§2%%ﬁbb??%%%év?h§°p&ﬁq|Qﬁ¥ﬁﬁeﬁrﬂﬁd-

contact carried by %ﬂgley3;€¥y; g e_puéhﬂgodf'ﬁﬂj é¥gg€§§lfg g{gae

and thé'element head'ahd eStablishes-the position of -

the 'ffiXed“- contact reletive: to the element heed:

irrespective of variations in.the'dimenSions of the
10 element.head

In similar manner, the neutral connectlng sprlng-
33 is trapped between the assembled mouldlngs 25 and
26 and has a relatlvely substantlal_llmb 60 which

 extends across the apeftufeﬂéd and is butted by the
15 | bost 53 on ‘the carrier 21 into contact with the
neutral terminal pin 29.

In oberation of'the-element protector as thus
descrihed an element head overtempefature conditiont_
will normally cause blmetal 22 to snap to its hot

20 conflguratlon thereby cau51ng the moving contact'
carried by live connecting‘Spring 31 to be pushed away
from the fixed contact cartied by live leef spring 32
by the push rod 23. In'the etent-of an abnormal over-
temperature condition, su’c’:h as might arise if the
25 switching contacts were to weld themselves together

for example, then a secondary protection mode comes



‘5 switching contacts set) relative to the carrier and thus relative to
the push-rod, the binetallic blade and the el enent head and establishes the
position of the "fixed" contact relative to the el enment head irrespective
of variations in the dinensions of the 10 el emént head. In similar
manner, the neutral connecting spring 33 is trapped between the assenbl ed
noul di ngs 25-and 26 and has a relatively sugitantial limb 60 which extends
across the aperture 50 and is butted by the®15 post 53 on the carrier

21 into contact wiiddngaaeutigh WBIH Nl Pinflratli-aPYALiN Of hlfe

el enment protector ‘as escribed, an el enen ad overtenperature

condition w Il norggdd %r&etitiss Budh! @ hZgh! Pe¥88Pad Gd lcaudd! tRE carrier
configuration thereby causing the ndving contact carried by live

connecting spring Bl 6 661Da4E deawdydd I ete t 8Behenethedt Bgt vipEhé ede by
live | eaf spring 32 by the push rod 23. In the event of an abnormal over-
t enperature condi theat distdresomi gbt iasi Jegsl dnder?pressuren frdm nthe
contacts were to weld thensel ves together for exanple, then a secondary
protection Bode camsing parist $8 opadasPowintitre t hive capdrpeutrabf leag
el ement springs 32 and 33 respectively. As is more completely
explained in British Patent Specification No. 2194099,
the collapsezbf the carrier 21 towards the element
(-/ .head 24 causes the leaf spring parts 58 and 60 to move
10 out of contact with the live and neutral terminal pins
28 and 29 thereby disconnecting the heating eiement
from ité power supply.
The way in which a steam sensor can be utilized
in accordance with the teachings of the present
15 invention with an elemenf protector substantially as
above described will now be described with reference
to Figures 3 and 4 of the accompanying drawings. The
(~J " element protector shown in Figures 3 and 4 is a
modification of the element protector illustrated in
20 Figures 22 and 2B of the accompanying drawings which
is not per se capable of being used with a 'steam
sensor in accordance with the teachingsléf the present
invention, and similar or common parts bear the same
reference nuﬁerals iﬁ Figures 3 and 4 as are used in

25 Figures 2A and 2B. The view of the element protector:

shown in Figure 3 is a view into the open face of the



head reaches such a high level as to cause the carrier 21 to coll apse
towards the elenent head by virtue of heat distortion of its |egs under
pressure fromthe 5 spring parts 58 and 60 of the |ive and neutral

| eaf springs 32 and 33 respectively. As is nore conpletely explained in
British Patent Specification No.:2194099, the coll apse of the carrier 21
towards the el enent head 24 causes the |eaRaspring parts 58 and 60 to nove
- 10 out of contact with the live and neutral terminal pins 28 and 29

t her eby di sconnect imain hadwdating. 26 ewWibth fthen icantasker caupyiing Thiveay
in which a steam sensor can be utilized in-accordance with_ the_teachings of
the present 15 COnnRGhing SPYinGn3tt cHRft CpRbrett 6RrEYVbBY ahinel leads
above described will .now be described wth ref?e)ience to Figures 3 and 4Jg

- the acconpanyi ng driSREIRE. 3fre &Nmefhep RERLIdt SAMESHING gSPEING 33

-is a nodification of £l ' otectar jllustrated in 20 Fi gures
2A and 2B of the ac%%%%%’%“ﬁ?#%%h%gmﬁ 5_41‘34]3&11{‘&' per se capable of being

used with a steam sensor in accordance with the teachings of the presgnt

~invention, and simlar or conmon parts bear the sane reference nunerdls in

Figures 3 and 4 as are used in 25 Fi gures 2A and 2B -The view/4f the
el ement protector shown in Figure 3 is a viewinto the open face t he




* 22a main nmoulding 26 with the contact carrying live connecting spring 31,
the contact carrying line leaf spring 32, and the neutral connecting
spring 33 assenbled with the main noul di ng. 23 As will be recalled from
t he description given hereinbef ore, in use of the-elenent protector the
heating el enent cold tails butt against t %V\Epper parts of the |eaf springs
31 and 33, that is to say 5 t he part I ch are shown uppernost in

Figure 3 of the ggcowa&ylﬂg d£3&‘$f§éd a.EI] %‘getlp art$ égr)tax?}glltqg ?)g]f‘]vtehe | eaf

springs-32 and 33 respéctively are urged cont a

neutral term nal ngi-adnpksbe acti oasef a@etﬂastéleﬁfe dordrBeeyrdathon the

rear of 10 he col 'apsi bl e carrier I'n normal ope atlon 0

el eqent protect ophehlt@ngONd Bérientdr e¥hdec L d hpukeafageiidtgStRd afphed2 are

. closed so as to permt current flow through the heatlng elenent, but in an
el ement overtenppagter ofcamd et sptiess (D1 snanpbe l&nathcislio say vessel
being switched on enpty, the lower part of |eaf spring 31 is pushed by the
push rod Bount edthe paetsovhigisidte shawn appermaostudnt Figuonees aif atheof t he

accompanying drawings, and the parts 58 and 60 of the
leaf springs 32 and 33 respectively are urged into
contgpt with the live and neutral terminal pins by the
action of the posts 52 and 53 provided on the rear of
10 the collapsible carrier. In normal operaﬁion.of the
element protector the contacts provided on the leaf
springs 31 and 32 are closed so as to permit'current
flow through the heating element, but in an element
overtemperature condition, cauéed for example by the
15 vessel being switched on empty, the lower part of leaf
spring 31 is pushed by the push rod mounted in the
collapsible carrier, pursuant to operation of the
bimetal, so as to open the normally closed contacts.
—/ If the element overtemperature condition persists, for
20 example on account of the contacts welding together,
then a secondary protection will come into play when
the collapsible carrier begins to melt thereby
releasing the connections madé between the leaf
springs 32 and 33 and the power supply terminal pins.
25 In the modified form of the element protector

that is shown in Figure 3, the'leaf spring 31 has a




bimetal, so as to open-the nornmally closed contacts. If the el enent
overtenperature condition persists, for 20 exanpl e on account of the
contacts wel ding together, then a secondary protection will come into play
when the col | apsible carrier begins to nelt thereby releasing the
connecti ons nmade between the | eaf springs 32 and 33 and the. power supply

term nal pins.

25

In the nodified 2drm of the el enent protector

that is shown in Figure 3, the leaf spring 31 has a 24 portion 311 which
acts as a torsion aPRYEAABI TG r ¥hdchoraeFst RE pBr (HRFLPL ARMcIERAR¥ing
the contact, and an abutpgent portion 313 is proKEggd whi-ch co- operates

| with a novabl e sli dEPtakionCficthe RFF1AR 342 W

protector of the contg
i s schematically ilH

Figure 4 that
313 of leaf 10
about torsio
| ower nost en

when

armp
of le

T e oSRFFOfiSi Hhe Pt astent
t ' the l.eaf spring 31, This arr.
At cabkFeeRy, E8Es e TES Wl Hrowiited Phe el Rem

SphAREELFILR o ARl 181 SaB00h 1408 dorbiina S0t O
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and causes a ro portion

i 20oR1liAd heheby e REhBAL NPt dEe Sttt aGle CRRLT Bthtadthe

spring 31 into a position for contacting the contact

carried by leaf spriggr3da pyhaheslidter Sp¥ing 31.1t Thiearaishgement is

10

.15

20

25

schemafically-illustratéd'in Figure 4 and it will be
appreciated from Figure“4-£hat when slider 314 is in
its forward position, it abnté_portion 313 of leaf
spring 31 and causes a rOtatibn of “the portion 312
aﬁout torsion arm portion 311 thereby.bringing the

contact carried at the lowermost end of leaf spring 31

into a position for contacting the contact carried by

leaf spring 32. When slider 314 is 'in its rearward
position (as shown in Figure 4) however, the contact
carried by leaf spring 31 does not make contact with

the contact carried by leaf spring 32.

The slider 314 is mounted within a coupling

member 315 for feciprocatcry movement therein, and the
coupling member is adapted to be plugged into an
opening provided for the purpose in the ﬁop of the
element protector and to make a snap fit thérein.. The
movement of the slider 314;within the coupling member
315 is determined by the steam sensor as described
hereinafter such that when- the steam sensor operates

in response to the generation of steam when water



© 15 position (as shown in Figure 4) however, the contact carried by

. leaf spring 31 does not nake contact with the contact carried by |eaf
spring 32. The slider 314 is nounted within a coupling nenber 315 for

reci procatory novenent thereih, and the 20 coupling nenber is adapted

to be plugged into an opening provided for the purpose in the top of the

el ement protector and to nake a snap fit t&®rein. The novenent of the

slider 314 within the cou menber 315 is deternined by the steam sensor

as described 25 boilshwik a‘fgbﬁ Eﬁéﬁelhﬁlﬂevﬁmerhﬁ stidhdrsaims o dger at es

In response to the generation of steam when wate 25 boils within the
vessel the slidefFS “ﬁqﬁu39§&$ |§¥?§%9¥vEﬁ%PfEE+¥$oﬁh?h§P§E9°E§rﬁ*&t|ng

the “Gpper part _oPeeR ARt SRt O 'Whe NGB BUERRRE v view of o
deser bed her ei nber L?e%f%%%%*'@ﬁv%%' e vhers 9% of iliire,iniRere dame
A e AT S S
provi des a knif epgdde ikiatqlonl '“Bﬁ“"%héor &P€a®Nd Qéndot' i Pdescribed
hereinbefore. As shown, and wherever practical using
the é;me reference numbers for like or similar parts
L as are used hereinbefore, the steam sensor comprises
10 a moulding 44 formed with a limb 54 which provides a
knife edge pivotal mounting for one. end of a trip
lever 45, and the other end of the trip lever 45 has
a V-notch-modnting for receiving one end of a bimetal
blade 46, the other end of the bimetal blade 46 being
15 received in an opposed V-notch formed in a spring
metal reinforcing part 320 captured in the moulding 44
behind the post 321. As has been fully explained
hereinbefore, the bimetal 46 ahd trip lever 45
together constitute an articulated member which is
20 movable - with a snap action between two stable
conditions upon exposure of the bimetal to an
appropriate high temperature, namely the temperature
of steam generated when water boils in an associated
vessel. -
25 . As is schem§tically shown in Figure 3, the trip

lever 45 is secured to one end of the core wire of a



| ever 45, and the other end of the trip | ever 45 has a V-notch nmounti-ng for
receiving one end of a binetal blade 46, the other end of the binetal blade
46 being 15 received in an opposed V-notch formed in a spring netal
reinforcing part 320 captured in the noul ding 44 behind the post 321. As
has been fully explained hereinbefore, the binetal 46 and trip |Ilever
45 together constitute an articul ated nmenber 26hi ch is 20 movabl e W th

" .a snap action between two stable conditions upon exposure of the

bi netal to an appr Bevden ana@ﬂet eder andr ccheaperyesponddngerendir ofofthe eam

generated when water boils in an associated vessel. 2-5 As is-
schemati cal | y.- showewte¥ gheatl of hgher Fﬁbllévéls &@qugeé'ecﬁﬂ ddha Inkding of
the core wire of a . 26_Bowden cable 325 an rre ond| end of, theg
outer sheath of thet4abl &t thecpthey €8 tﬁ%' a&?g-eém Vb‘trf‘?erl%n

Of Ll cable: the cone dLe | Focauct #f#»; A
T SnOeTen e TGS el LA 4 Y L 0l 2
of the this arrangement, the movements of the bimetal 46 and
trip 1evef 45 of thefstéam.Sens¢r_are-coupled to the -
elemgpt protector so that:in'thé éold condition of the
steam sensor the sliderj3i4 biasses the contacts in
10 the element protector into their closed condition, and
when the steam sensor respohds'to water boiling in the
associated vessel the slidef 314 is withdrawn
whereupon the switch contacts inlthe.element protector
open.
15 _ In the arrangement:of'Figures 3 and 4 as thus
| ‘described, the contactﬁbarried by the lower endjof
leaf spring 32 is thus a "fixed" conﬁact and the
contact carried by the idwer end -of leaf spring 31 is
a "movable" contact fhe:position of which is dependent
120 upon both the condition of the steam sensor and the
condition.of the element protector. This arrangement
is exemplary only and. it -éould-'alternétively be
arranged, for example that;.both contacts were
"movéble“ with the position of one contact determined
25 by the steam_seqéor and the position of the other

contact determihed by the element protector. It could



‘st eam sensor the slider 314 biasses the contacts in 10 t he el ement
protector into their closed condition, and when the steam sensor responds
to water boiling in the associated vessel the .slider 314 is wthdrawn
wher eupon the switch contacts in the el ement protector open. 15

In the arrangenent of Figures 3 and 4 as thus descrlbed t he cont act
carried by the lower end of |eaf spring 32 75 thus a fixed contact and

" the contact carried by the | ower end of gf sprlng 31 is a "novabl e"

contact the posit f L.eh g d h co tion
of the stean?sensg?g rﬁ&g% é%tf%ﬁ?%ﬁag %en% ?%?g%to%ge? @¥
arrangement is exgpakahyng! ¥ofldcts CRutd %{-&Fﬂi’éd Vely Bl il (r)égx%%

exanpte that both contacts were "novable”™ wth the position one

contdct det er mi negratector,byohbe ebeape Se@éﬁ)ﬂir@ﬂﬂed heyypoiHd oel%ehl&e
ot her contact determ ned by the el enent protector. It could

furthernore be prbtegtdr phntse saphrtiiec othelrstoobe sydrititYied chnlthet S
were provided in the elenent protector, one to be controlled by
the elenelt proteteam pensge pet ske other to be controlled by the 5

st eam sensor per se.
The described arrangement of Figures 3 and 4 has

advantageous simplicity and avoids tolerancing

problems .which have hitherto been ‘encountered in

) "seeking to couple a steam sensor mechanically with an
10 element protector. By virtue of the use of a Bowden
cable, electrical isolation of the steam sensor from

the components of the element protector can be assured

at low cost and furthermore minimum constraints are
imposed upon the aesthetic vessel design. The

15 iﬁvention is advantageoﬁs also in its use of common
parts with the individually usable steam sensors and
element protectors described hereinbefore, and in this

regard it is to be noted thaf the same basic steam

sensor could be designed to be capable of beiﬁg

20 configured to deliver, optionally,' either an
electrical or a mechanical signal to the element
pfoteCtor, and likewise thé same basic element
prbtector could be desighed te be capable of being
configured to accept, optionally, either an electrical

25 ' or a mechanical .input from the steam sensor. The

element protector hereinbefore described with



.the aesthetic vessel desi

The descri bed arrangenent of Figures 3 and 4 has advantageous sinplicity
and avoids t ol eranci ng probl ens which have hitherto been encountered in
seeking to couple a steam sensor nechanically with an 10 el enent
protector. By virtue of the use of a Bowden cable, electrical isolation of
the steam sensor fromthe conponents of the el enment protector can be
.assured at |ow cost and furthernore m ngpam constraints are inposed upon
invention is advantageous

) The 15
also inits use ofrESﬁﬁﬁHGﬁagQSEﬁQH¥é;u?i?ﬂﬁvfdﬁﬁ?i?vuﬁsﬁl@xépééﬁvséﬁ%ors
d el t t d i bed i nbef i,n thi, dit ist
b noted that the SSRLOBSS| BuCkERRECHBER PogR,HEsiel firoshEo Srome, o) o
f being 20 i ¢ t i ver. . onallve - @i -
ol ectral or a menarPEaTens My eFsi¢Rrim M edicay Srint e o 9t
the same basic g&sgﬁnfse%%e%&rfxggai—gﬂaﬁ IRYULE v th PReBBPERLE _%fgr .

bei ng configured to accept, optiona er an electrical 25

- mechani cal snput. f#ogui-88 £1ieed smNSOL. The elenent ~ protector .
herei nbefore described wth 27a reference to Figures 3 and 4 codl d,
for exanple, be designed such that when used outside of the scope of




. el edant sol ution

" the present invention with an electrical input froma steam sensor as

described herein with reference to 28 for exanple, a dunmmy coupling
-menber 315 is plugged into the el enent protector to bias the contact spring
31 into an appropriate position. As shown in Figure 3, one end of the

bi metal 5 bl ade 46 is received in a V-notch forned in a spring netal
reinforcing part 320 captured in the nnuld?ﬁg 44 behind the post 321. It

woul d be preferable to avoid use of the spring nmetal refnforcin art. 320
but, on account °ﬂi?¥?@ﬁ#?re§ Y€ é%uﬁﬁﬁk%ﬁeél%nlfopad%gqq ndi ng
a plastics materigl,_fo h [ 44 ' 4] QVi onpl i.ant
nmounting for the Jg‘?%%t{atfévﬁe%%%gé{lgootebce%gqsl’u\t%;& R:trhoe r‘f’e%ﬁ%ﬁ%cz%%r&ngepage
as it ages, the Vi Sy f ' spart 320 has provided an

RIS e 00 S B B 073 Compl 1 ant  mounti ng

for the binmetal. The egdodhaRAl LT RLGRLEORE U6%e! LRAU dfS tHe AlineRFAECT S
exenpl ary only and many nodifications and variations will occur to those

- possessed ®f rel eypdde ské11is wetbovbadepaat v-aotEAMEbRReAC @RE aOlspirtigig20

.K,/ account of difficulties that we have encountered in

i nvention as set forth in the appended clains. It is considered that
calibration of thsetal 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

10 finding a plastics material for the moulding 44 which
will provide a compliant mount_ing for the bimetal
- without also being subject to mechanical créepage as | |
it ages, the provision of the spring metal part 320 |
has provided an elegant solution to the problem of

15 - providing a compliant mounting for the bimetal.
The embodiment hereinbefore described is in all
respects exemplary only and many modifications and
variations will occur to those possessed of relevant

N skills without departure from the scope of the

20 invention as set forth in the appended claims.

It is considered that calibration of the _

arrangements hereinbefore described to suit specific |
applications might readily be. achieved by
corresponding selection and/or adjustment of the
25 bimetal charactgriéticé; but it would be possible,

additionally or alternatively, to achieve calibration




arrangenments hereinbefore described to suit specific applications m ght
readily be achi eved by corresponding selection and/or adjustnent
of the 25 bi metal characteristics, but it would be possible,

additionally or alternatively, to achieve calibration 29 by pr-ovision
adj ust abl e abutnents defining the working conditions of the binmetal. Thus,
for exanple, the abutnment against which the bjgetal works could be
adj ustabl e, for exanple by use of set screws Iin 5 appropriate

positions or by use wf gepvisiehy sPuladgdstadiad) sbhehentHOTLEiNIRG Othe

click-fit noulding parts. A one

the viewpoi nt of si mpriciny cvidiiddlonar afi tite ltyihétdl al Thivar,agber égimste,
selection is perfectly feasible, but 10 - it is to be well understood
that the invention eterdmtmen tagaiasty whichnthef binktali workal cbuld ilgs.
The invention as described provi des steam sensor .and- el enent protection

units which are arr
mechani cal npvenent

w t hout the stean1sen§fr

t he st eam sensor

10

15

20

astabln ufer wWesARLRAbIMEdUSegePfiersall t Boxews in

of

piece noulding is -advantageous from

o=

-

15 -, transmtting neans operatively interconnecting-

the two, but ith t APRAWEHRTS RAsdGions i PYhESRyOLsE8PRTRRELY | Mewlded

édjusQQ%i&e%%Qi%i%ggbigbgqagﬁﬂ%itdgggidlng parts.

A .one“'piece mouldingﬂ'iS'"adVéntagéous- from the
viewpoint of'simpliéity ahdwéaIibfation by bimetal
characteristics selection isﬂperfect1Y feasib1e, but
'it.is.to be well understood that the invention extends
to alternative means of achieving calibration.

' The invention as described provides steam sensor
and element protection units ﬁhich'aré_arfanged to be
used when combined toqether'ﬁith'a ﬁechanicél movement
transmitting means operativély. intércohhecting the
two, but with the element pfotection'uhit being usable
individually without the steam sensor. ' ‘Whereas in
the embodiments described'hefein the steam sensor and

the element protector eaéh.tékeé a specific form, the

‘invention is capable of wider application and not only

could various modifications be made to the embodiments
described’ without dépéfting from'fhé scope of the.
invention, but also different forms of steam sensor
and élement protector units coﬁid“be‘adépted to couple

together in acco:dande with the teachings hereof.

i.bed herein



" the el enent ‘protector each takes a specific form the20 Haventton i s

.capabl e of wi der application and not only could var el s be
made to the enbodi nents described w thout departi nd'ﬂﬂ“ﬁiﬂMHﬂﬂMf t he
i nvention, but also different fornms of st sensor lienmnt s pr ot ect or
units could be adapted to couple 25 gg]et her in accordance with the

teachi ngs hereof. - CLAIMS: 1. In or for an electrically heated water
boiling vessel incorporating an electrically powered heating el enent, the
conbi nati on of acTaAIMsB:sensor adapted to 5 be located at a first

position of the=wesset=tv provide a nechanical novenent in response to the
generation of stdam wian amt for banl electriicaldysdieatead oratraantbgibimgt or

. adapted to be located at a second position of the vessel spaced apart from
saidfirst 10 vesssd tingerparating amprlectrically apewered dieatsisg ch
arranged to determ ne the supply aof electrical energy to the heating

el ement in the efdflmedt ., the,sonbinaidnn 8fcpt SHEARFERECE ARRYeH tand a

Bonden A oo et JIEENEN 821 UEIEN! (AT 10O RS R e e 1o
coupl e said mechagi(AlsdOYeRlndfidd® HBTentht?"ohN el | £8' Ay tch
generation of steam when water boils in the vessel, an
element protector adapted to be located at a second
\_/ . position of the vessel spaced apart fr_Om- said first
10 position and incorporating an electrical switch
arranged to determine the supply of electrica; enerqgy
~to the heating element in the evenﬁl of a sensed
element overtemperature condition, and a Bowden cable
or other mechanical movement transmitting means
15 coupled between said steam sensor and said element
protector and adapted to couple said mechanical
movement to the same or another electrical switch
. provided in the element; protector for determining the
e supply of electrical energy to the heating element in
20 response to the generation of steam when water boils
in the vessel, said steam sensor ihcluding a snap-
acting bimega:ilic actuator comprising an overcentre
bridge arranéed between two spaced-apart positions and
incorporating a bimetallic element arranged as part of
25 the length of ‘the bridge for generating snap-action

overcentre mévement in said bridge in response to a



provided in the elenent protector for determ ning the supply of electrical
energy to the heating elenment in 20 response to the generation of

st eam when water boils i.n the vessel, said steam sensor“ um’,m umlaume '
acting bimetallic actuator conprising an ove3 entre brik en

two spaced-apart positions and incorporating

as part of 25

-overcentre novenment

the length of the bridge for generating snap-action
in said bridge in response to a 31 change in the

tenperature of "sai dchamgedlihi ¢hel eehperatiied BBVESAEAtbDEEHE1LOH N Esmetitd,
sai d Bowden cabl e or other nechani cal novenment transmtting neans to the

el enent protector, sodht Mevemesitr ibsming wWdugldd tie said Bowdamadible or -

protector that is associated with the steam sensor including a spring

t er m nal

protector and the position of said spri n%ht erm nal bei ngdet erm ned by the.
position of $aid noedsmente RRGteqler Fhd u

st eam sensor inits cold condi

t he

bimetal lic & efent® afrahged

-t he posi t iothewheresxlfan is>alle peovementptrnanspitbingt meansf tichethsd eam
sensor, a novabl e menber coupled to the steam sensor by said Bowden cable
or other novenent tedsment:pretertor, mndsthei gadeptvitadd switche iol dihent

10

15

20
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sensor 1nctj;ltz Entgheapogbztrligg -OI:eis':%igaf PrLRd tpeorsnzl.t?iaoln
whereof is dependent updn the condition of the steam

sensor, a movable member coupled to the steam sensor

by said Bowden cable or other movement transmitting

Wi thn &he,j steame

in

means being provided in the element protector and the

position of said spring terminal being determined by

the position of said movable member, the ‘arrangement - |

béing such that with the steam sensor in its cold

condition the position of said spring terminal in the

element protector' is such as to enable the respective:

electrical switch to pass electric current to the

heating element whereas with the steam sensor in its

hot condition the position of said spring -terminal is

such as to disable the electrical switch.

2. A combination as claimed in claim 1 wherein the

mounting arrangement of the overcentre bridge defines

predetermined, stable, cold-coni_iition and hot-

condition positions, the actuator thereby being

predetermihédly bistable.

"



15 el ement protector is such aé to'enabl e the respective etectricat—

sw tch to pass electric current to the heatlng el ement,
steam sensor in its hot condition the pos on of said mm‘mm It ﬁl S

such as to disable the electrical swtch. . A*cofrbi hatm ors as
claimed in claim1 wherein the nounting arrangerrent of the overcentre
bridge defines predetermned,. stable, cold-condition and hot-

condition positions, the actuator thereby being predet ermi nedl y bi stabl e.
3. A conbi nati oh- as &|eoemhination fsmclajmadeiin sdadmnBuwhengiar sabhgenent
I ncl udes abut nents agaj nst which the binmetallic el enent acts inits

devel opnent of a RMEELRG W“t dneladeas abytmgysst pgpinst vhichs
condwtlontOIts{}gt condj t nanf dean gone or nore stops limting the
moverment of the oVt cRipeka %Ig% egent. ac 5%&?%@%‘?%9%% 9% @/ aim 3
wherei n an abut ng th vvork| con I_t.i.ons f.he 10
bimetallic el errenf&f a%? aﬁﬁgﬁg?ogﬂs zgéﬂeﬁ' q‘or dge Af&ﬁt‘blh%ﬁ i 6ALds

cl ai med ingany ofg n #ﬁ: h r ses a

j ointed structure ‘%‘Eﬁ oppose%l gﬁ%s 4{5 ‘?t agcérli p?f/‘gt g#ingf%gﬁt&f a?* sai d
two spaced-apart aed t 5@88sadmiRehG' the movement of the overcentre

bridge.

U 4. A combination as claimed in claim 3 wherein an
abutment defining the working conditions of the

10 bimetallic element is arranged to be adjustable.

5. A combination as claimed in any of the preceding
claims wherein the bridge comprises a Jjointed
structure the opposed ends of which are pivotally
mounted at said two spaced-apart positions and wherein
15 the bimetallic element extends from one ' end of the
bridge to a joint therein part-way to the other end

thereof.

6. A combination as claimed in claim 5 wherein the
bridge comprises two parts, one being the bimetallic

20 element and the other being a switch-actuating trip-

lever which is journalled with the bimetallic element

at said joint in the bridge.




15 the bimetallic el ement extends from one end of—the—brdge—to—-a—

jojint therein part-way to the other end thereof. 6.

claimed in claim5 wherein the bridge conpresges two pamgill'ﬂ!gmg"ﬂj;ﬁgﬂe
binmetallic 20 el emrent and the ot her be% a sw tch~ac -

| ever which is journalled with the binetallic elenent at said joint in the

bri dge. 33 7. A conbination as clainmed in any of the preceding clains
-and wherein said steam sensor further conprises_ a noul ded plastics nmounting

for said overcentre7hri djecombpnation ancchrimed bRy f RResgddngy 5
an
rde&Smed

oF |

with said noul ded pl astics mounting, and ,bei ng coupl ed ereto b

integral flexibl epcéﬁéﬁ‘ﬁi %%d-‘m?@%“b(ﬁat’iqoﬁ.tgg?“ sggsgg._- "F\‘é‘??’bﬁ%‘?

i in any of clainms 1 to 6 rein_said,tw spaced-apart_positions are defigd

by 10 ~a nmountind fBijﬁﬁgpaPiaﬁ 163 &‘@E‘E‘é‘é’rﬁ‘%ﬁ%‘?, %‘aa’r% TS rﬁeiqﬁg
fornmed so as to be lian a dati.ng di | i

. occur in said bri QQggg‘gﬁleﬂg%o%’%rEEe%t%?%%gﬁe é'tﬁ?@o%e@%ﬁgﬁe%aﬁ tion
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thereto by an integral flexible plastics hinge

portion.

8. A combination as claimed in any of cla._i.ms 1to 6
wherein said twd spaced-apart positions are def.ined by
10 a mounting forming part of said stéam sensor, said
mounting being formed so as to be compliant for

accommodating dimensional changes. that occur in said

bridge during overcentre movement thereof.

9. A combination as claimed in claim 8 wherein said
15 mounting is formed of a moulded plastics material and
the required compliance is provided, at least in part,

by the inherent flexibility of the plastics material.

10. A combination as claimed in claim 8 wherein said
mounting incorporates a  compliant spring metal

20 element.

11. A combination as claimed in any of the preceding

claims wherein the bimetallic element of the



the required conpliance is provided, at least in part, he i nherent
flexibility of the plastics material. 10. A conbination_as clained in

cl aim 8 wherein . said nmounting incorporat a conpli ant t!u H rmmmﬂ
elenment. 11. A conbination as clained i y of the pr '"
wherein the binetallic elenent of the overcentre bridge is not" i f itself
snap-acting. 12. A conmbination as clainmed in any of the preceding cl arns
wherein said novable nenber that is provided in the el ement protector
conprises a slidecvierpenrtradbsidge isanet shri bhtsekf nap-dokingles a portion
acting as a torsion armwhich co-operates with said slide menber for
causing novenent of a further contact-carrying portion of the spring

terminal. 13. A c¢conbipation, as, ¢clainmed_in any of the preceding 10
. cl ai \Fr'g wher ei n fﬁe I‘é‘?%l‘naﬁ%‘ﬂe?ﬁ &t a’r’?f"c‘ildd'bényaﬁl eaPrecediagent in

cl ose thermal co h said he éenent binetal li,c elenent
bei ng arranged toég%%lﬁ "%Feeﬁ'%lc‘? r%ar:%t mg&ﬁg f Fﬁm{’ﬁﬁ %t?m]rﬁ Broyidecoin
response to. an elgpgengy e ngit conblnatlon
as clained in cla|n11% %ﬁer% gnﬁﬁgﬁggﬁéxé?%%¥%?églg é#§%$]?FT€% FofB ﬁent
protector &s said spring terminal includes a portion acting as a
torsion arm which co-operates with said slide member
for causing movement of a further contact-carrying

(U - portion of the spring terminal.

13. A combination as claimed in any of the p;eceding
10 claims wherein the element protector includes a
bimetallic element in close thermal contact with said
heating element, said bimetallic element being
arranged to open an electrical switch in the element
protector in response to an element overtemperature

15 condition.

14. A combination as claimed in claim 13 wherein the
same electrical switch in the element protector is
responsive both to the steam sensor and to the element

protector.

20 15. A combination as claimed in claim 13 or 14
wherein the element protector includes means providing

a secondary level of element protectiop operable in



responsive both to the steam sensor and to the el enent pr ' g
15. A conbination as clainmed in claim 13 or 14 wherei ﬁ!ﬂ ﬁ‘!ﬁa \Um
protector includes neans providing a secondary |evel of . on

operable in = the event of failure of the$¥mary |evel of el enent :
protection afforded by said binetallic elenment. 16. A conbination as
claimed in claim15 wherein the secondary |evel of elenment protection is
provi ded by 5 the inclusion in the elenent protector of a thermally

def ormabl e el ement eR@OegentooEhEatiaFanbrt ehRepRiimaty ARVSIEHES J1RHRMRSI Ve
to deformation of said elenent in response to an extended el enent
overtenperature conpirdtection afsoondedchy nspidecbimetahbie!ebemnénts om 10

its power supply. 17. A conbination as clainmed in claim16 wherein said 7
thermal |y def ormabl e el enent conprises a thermally defornmable carrier for'®
the binetallic elenent that is provided in the el ement protector for '
providing a 15  1¢ri rArgorkization poidaimgd Ihelaimiill sheyeipathe
thermal |y def ornabl e carrier.deternining?the.status of a secondary swtch

that is provided i rPeFRAGREYeheVE oPECELPRERE. PROESAEIABL Aén PESVARGANDY in
any of the pgeCEdlr%he;iﬁclusion in the element protector of a thermally

deforméblé-element'exposed ﬁofthefelement temperature,

and means responsive to-déformation of said element in
respohse to ah 'e#tended'ﬁelement overtempefature ;#J_
condition for disconnectiné the heating element from |

10 its power supply.

17. A combination as claimed in claim 16 wherein said
thermally deformable element comprises a thermally
deformable carrier for the bimetallic element that is
provided in the eleheﬁt'protector for providing a-m
15 primary level of protection, the condition of said
thermally deformable carrier determining the statﬁs bf -
‘'a secondary switch that=ié”pfovided in the element Bt

protector.
18. A combination as claimed in ény of the preceding
20 claims wherein the element protector is arranged to be

usable on its own solely as an element protector.

19. A steam sensor and element protector combination



20 " clainms wherein the el enent "prot ector is arranged to be usable on
~its own solely as an elenment protector. 19. A steam sensor and el enent

rot ect or conbi nati on 30 as clai nedeipn claim1 andlﬂmum ﬁ 'L ﬂ
erein described with reference to Fi X 3 and 4 of o L0 L

dr awi ngs.

as claimed in claim 1 and substantially as herein
described with reference to Figs. 3 and 4 of the

bt accompanying drawings.




