| MPROVEMENTS RELATI NG TO THERMALLY RESPONSI VE ACTUATORS FI ELD OF THE

| NVENTI ON: 5 This invention concerns inprovenents relat t.o
thermal 'y responsive actuators, and has particul ar though not exzﬁggh t)t?
application to the field of thernally responsi ve electric swtches for use

in electrically heated vat er boiling vessels such as 10 kettles, jugs,
urns, pans, |aboratory equipnent and the lika for switching off or reducing

t he supply of power to an electric heating elenent of the vessel when water

or another liquid boils in the vessel and the vapour generated inpinges

upon a thermal |l y-responsive switch- 15 actuatlng elenent BACKGROUND OF
THE | NVENTI ON:  El ect r | £MEROVEMENTS ol b4 RESRBC
as kettles, jugs, urns %U and thE“lee and mhlch are responsive to wajer
boiling in the vessel AETUATORS. djsclosed in Briti'sh Patent Specificati dris

Nos.. 1,470, 365, for enxanple, and additionally
are di scl osed fo&ﬁiiggpgg EB&?§%§ﬂ§§é¥ent Speci fications Nos. 2,117,568
and 2,128,029 As may e f g S |fjcat ons,
t he 25 Obzrraj ority of&]ﬁ ?cﬁrﬁv r&tqgrf oc%éggm*rg}rlgl a %oé's/%ﬁ%&tﬁ lpe%rcm {"
relatively succesgftlngdeyiCeieshBAsi¥RVeALLARRors, 2and has particular

though not exclusive application to the field of

thermally responsive electric switches for use in

electrically heated water boiling vessels such as

10 kettles, jugs, urns, pans, laboratory equipment and the
like for switching off or reducing the supply of power
to aﬁ electric heating element of the vessel when water
or another liquid boils in the vessel and the vapour
generated impinges upon a thermally-responsive switch-

15 actuating element.

BACKGROUND OF THE INVENTION:
Electrical switches for use with water boiling

vessels such as kettles, jugs,'urnsl pans and the like

it

and which are responsive to water'bgiling in the vessel
20 are disclosed in British Patent Spécifications Nos.
1,470,365, 1,470,366 and 1 470, 367 ‘fégjmxample, and
additionally are disclosed for example ‘in ngr:;tlsh Patent
Specifications Nos. 2,117,568 and 2,128, 029. As may be
seen from a readlng of these spec1f1catlons, the

25 majority of which relate to commerc1a1}y available and

relatively successful devices, the conventional



st eam sensing switches for water boiling vessels are of fairly conplex
construction and involve the assenbly of a relatively |arge nunber of
separate conponents. In one typical known device, for example, 5 t here
are in total twelve conmponents, nanely a snap- acting binetal blade, a

bl ade retai ner noul ding, a push rod, an overcentre arrangenent conprising a
trip lever coupled to the binetal via the push rod and a G spring biassing
the trip lever, lid, cover and chassis 10 nu2l dings, and a pair of |eaf
springs with attached switch contacts. Such a high conponent count

i nevitably conpli ctteam-gensigeynbwvitcheshdore spater vboilingh vassdlendareo

I ncreased manufacturing costs. In addition to steam sensing electric
switches 15 for afse faizlact reemplexhegonstoacsdionoi langy iodve ctheent
protedl;ér switches are al so known whjich are adapted - to switch _off the
supply of power t&SSRNNgAt Ofy 8 chehttivel¥e Q| nuphers BfscSeparate

sefsed o SNt OVeLLETRAL © £0004! St S SPALLST S SUPHR, 230 st

Lessel 59,001 ls e R VRS SR HieiE biRRSHSHRE, BaBhY, X SelE-

P ot e SR BRSSP bEkde OB (s atng o

sensing units suclhush rod, an overcentre arrangement comprising a trip

lever coupied to the bimetal via the -push rod and a C-

\ spring biassing the trip lever, lid, cover and chassis

10 wmouldings, and a pair of leaf springs with attached

switch contacts. Such a high component count

inevitably _complicafes the assembly of the respective
switch and leads to increased manufacturing costs.

In addition to steam sensing electric switches

15 for use in electrically heated water boiling vessels,

element protector switches are also known which are

adaptéd to switéh off the supply of power to the

W _ heating element of the vessel in response to a sensed

element overtemperature condition, caused for example

20 by éwitching on the vessel with insufficient water in

| it 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

to provide combined element protector and steam

25 sensing units. i‘ur;thermore, it has been known to

provide element protector and steam sensing units such



3 that the element protector may be used al one or alternatively nmay be
conbined with a steam sensor in which case a nechani cal interconnection
between the el enent protector and the steam sensor has enabled the 5

st eam sensor to operate the switching contacts within the el enent
protector. Thus in one known arrangenent, an elenent protector wunit
has conprised a binetallic swtch actuating elenent arranged to
determne the condition 10 of swtch gontacts within the unit
through the internediacy of a push-rod arrangenent, and a steam sensor

unit adapted fohapsecybt heiéﬁeﬁt_ergeateéeaf‘itﬁa%u%' hised O AP d o

further binetallic swtch actuating el enent arranged so as in use to be
exposed 15. tQ1E6LARLIPEEYAMAY WENCHbENeBOWith h gt sk 06bAkBE Messeh:
and a | ever "arrangenent for colupling the resulting nmovenent of the st eash
sensor bi net al whichheaaeshar atbcHariita k| dnteirconpection Upetwéen apey ating
the switch contacts therein when the steam sensor unit 20 is. _
appropri atel y ebebentdpubtector ahdnthe pteaecsensom has Bpabded dtieuri ng
the el enent protector and the steam sensor as separate units but arranging
that they Ban steam| gepsoxorts menafg%thbe,lsuimgﬁagaUDMam-oufitﬁﬁm need
to manufacture a _variety of different .25 _controls in order to
accomrmodat e t hEheeBleREeRENPEFOSECHPE er ent manufacturers of water boiling.

~vessel s can _ 3 N AP ,
Thus 'in one known arrangement, an element

protector unit has comprised a' bimetallic switch
actuating element arranged to deﬁermineithe condition
10 of switch contacts within ° the unit through the
intermediacy of a push-rod 'a.rra“.ngément-; and a steam
sensor unit adapted for use with the element protector
unit has comprised a further bimetallic switch
actuating element arranged-so'as“in use to be -exposed
15 to steam generated'when'watef-bdils-in-an associated
vessel and a lever arrangement for coupling the
resulting movement of the steam sensor bimetal to the
push-rod of the element'proteétoifunit-fdr"operating B QQ
the switch contacts therein when the steam sensor unit
20 'is appropriately combined with the element protector
.unit. By manufacturing the elenient protector and the
steam'éensor'as'separate units but-ar£anging that they
can readily be combined together, a rationalisation of
the need to manufacture a variety of different
25 controls in%order{to'accommodate“the requirements of

different manufacturers of water bdiling vessels can



4 be obtained. However, such arrangenents of this type that have previously
been known have suffered fromthe limtation that the sane el enent
protector unit is not 5 capabl e of being operatively conmbined with a
variety of different steam sensor unit designs and furthernore have pl aced
limtations on vessel design. OBJECTS AND SUMVARY OF THE | NVENTI ON: One

obj ect of the present invention is to enable 10 . the provision of a new
and i nproved thermally responsive switch act'uator and thernmally responsive
switch which is of sinplifigd construction as conpared to the )
abovenentioned pribe oktaingd,i cdioweyer, capneh| 8rranoguenka: o€ Adenthivpe

and enabl es cost savhg s.to be mage

5 h hj f th
present~ i nvention i t - BAYS| E’_rtePfé"’Blsé\)’i'Qeﬁ? 6‘F’°6Y'Arhn t V%L&?ﬁér%%' £ Oof%qngéﬁhe
bei o o by ute | Ly EBERtAPR, tBRs e Shie WiRneHE Brosdtbe iR S TR

ei ng : _
di ff 20 Vi dj " i .
fecording 1o Bna o capBbll Sk 8-EA0°068Ea L 16800 LLRR KEIML A Mhiety of

snap-acting bi netal Ji; ¢ rACENR! OfeaiBELR00S rﬂﬁif‘l‘?'iiesq%ﬁﬁl QH&”%{%?ore have

operational novenent 1 n response to a tenperature ange,

actuator nechani snp1gedRr 13i¢atidndT dREsdl Fddigm.material chassis; a
bi retal bl ade, and a noul ded

OBJ S AND SUMMARY OF THE INVENTION:

One object of the present invention is to enable
o 10 the provision of a neW'aqd improyed thermally responsive
switchhactuator and thermally responsive switch which is
of simplified construction as compared to the
abovementioned prior art_‘devices, is capable of
automatic assembly and enables cost savings to be made.
15 Another object of the present invention is to
~ enable the provision of a new and improved steam sensor
for an electrically heated water boiling wvessel, such
steam sensor being flexibly utiliéable with element

- protector switches in a variety of different ways.

20 - providing enhanced freedom for vessel design.

According to the present invention there is

préQided a thermally responsive snap—actinq?bimetallic |
actuator mechanism for developing an .oberationai
movement in response to a temperature chéx;ge, said
- 25 actuator mechanism comprising . a moulded plastics

material chassis, a bimetal blade, and a moulded



r

5 plastics trip lever, the binetal blade and the trip |ever being pivotally
nmounted in series wth each other between two spaced-apart opposed
nountings defined in said chassis so as to define a sprung overcentre
bridge 5 which is novable with a snap-action between two stable

posi tions on opposite sides of ‘an internedi ate unstable position, the trip
| ever having one end portion which defines one end of the overcentre bridge
and is pivotally mounted with respect to said chassis at one of 10 sai d
mountings, the binetal blade having one end portion which defines the other
end of the over ddstles | §gapadever pi theahipataintbladet andesthet trdpsai d
chassis at the other of said nountings, the binetal blade and the trip

| ever each havi i RINGE RIYaHaYloh mawtag imseries yith eachyethanet he

bi netal bl ade pivotally engage eagh other at an jntermediate_|ocation
t he overcentreIQQFKﬁﬁxéﬁﬁgagpﬁﬁﬁéﬁﬁﬁFrgeHﬂ?ﬂﬁ%ﬁﬁ%ﬁﬂP@*Pﬁ%ed%%h§§¢sln

agai nst which the bj bl ade .acts ind.ts .devel opnent

_nq%al _ L3 56, Lopm ,Qf.tge &grcg o

necessary for cdBtIhG1HE " DVEr &nt e ®BFidGe % SP2YMT CVRBTENEECWBEAIPES t wo

stable pog tiong,y, {4 ALIANAAIROL, iy $§!'%i1?%§£8€§{>ﬁebg{': dag &:Pﬁr EQXBRS' ng
nper at e |

such that,” in response to a predetermne ure change met a

‘blade will itseld Levebad dioppddite Alue RRCARSRh¥etNe@ddte hligtable
overcentre bridge to nove ' _ o :

position, the trip lever having one  end portion which
defines - one end of the overcentre bridge and is
pivotally'mdunted with,respect_to.said chassis at one of | (%

10 _said.mountings, the bimetal blade having one end portion
‘'which defines the other end of ﬁhé overéentre bridge and .

: iszivotally'mounted with respect-to éaid-chassis at the

. other of said mountings, the_bimetal blade and the trip

lever each having another end.portion'whereat the trip

15 lever and_the-bimetal bladg'pivoﬁally.enqage each other

at an intermediate location in. the overcentre bridge,

and an abutment being provided in the.chassis against
which the bimetal blade acts in. its develbpment'ot the."

force necessary for causing-theﬂgﬁercentre bridge to

20 move between its two stable posifionsi'the.arrangement
of said overcentre bridge thereby being such that in

response  to a. predetermined'.temperature;'change the
bimetal blade will itself develop the_ spring force -

necessary to cause the overcentre bridge to move



6 ‘'overcentre with a snap-action, and such overcentre novenent of the bridge
I nvolving rel ati.ve pivotal -novenent between the trip | ever and the chassis
which 5 constitutes the operational novenent of the actuator. As will be
appreciated fromconsideratign of the followng detailed description of
exenpl ary enbodiments of the present invention, the present invention,
in one of its aspects resides in the 10 #6realization that an effective
st eam sensi ng devi ce can be obtai ned by conbining the binetal nounting and
overcentre trip-lever_ _arrang e conventi.onal devi%gs
& 3 ze

| enent,  which in, th
af or oment | oned has PEGEFPBETHS Wil & SPOBReSEiP4r ARG iiEh SVEFRER
dul whi ch 15 i | h i . b
con | qubed as only TOECREREC 8f ol it miaae | LR Lyl CptFpral
nerei & ter, a therBllieh¢SRABRELE Wid HLAP 1SGEE SHBOENLNGNARE(R GASRh
I nventi on _Corrprlsesa I Net a bae, atrlp ever, an 2 a chassli s I ch

supports the biget abopditifel’ tRe! 8p8FatiBRathASTeMmeRLOVEdiLRE SRRGEEORRAT
nmountings which are bridged by the brnmetal blade and the trip- |ever

mounted in series with eagshwilihebedrppitididtl af 6o Pconsid@rateofEHEr €he
arrangenment the range of 25 novenent whereof is limted by abutnent with
the chassis at | easfoillidwingol ddetaditedn desorilptioal anfl pexfempbayy
also in the hot condition of the
e - embodiments of the present invention, the present
invention, in one of its aspects resides in the
.tdi 10 realization that an effective steam sensing device can
be obtained by combining the bimetal mounting and
overcentre trip~-lever arrangement, - which in the
conventional devices aforementioned has required as
many as seven separate components, into a module which
15 comprises only three functional parts and can be
configured as only two structural components. As
dgscribed .in detail .hereinafter, a ihermally
respohsive switch actuator embodying the present
invention comprises a bimetal blade, a trip lever, and
20 a chassis which supports the bimetal and the <trip
lever, the chassis providing spaced-apart mountings
which are bridged by the bimetal blade and the trip-
lever mounted in series with each other and-defining a
snap-acting overcentre arrangement the range of
25 movement whereof is 1limited by abutment with the

chassis at least 'in the cold condition of the bimetal

and preferably also in the hot condition of the




7 binetal. The overcentre bridge extendi ng between the spaced-apart
mountings in the chassis is constituted by one end of the binetal being
pivotally received in 5 one of the chassis nountings and defining one end
of the bridge, one end of, the trip-lever being received in the other of the.
chassi s nmountings and defining the other end of the bridge, and the other
ends of the bimetal and the trip-lever abutting each other 10
generally internmediate the ends of the bridge. The chassis further

defines stops or, abutments linmtin he range of nopvepent of the

8
over cent re ori & %ngﬂ%ﬁr-ea'ﬁr&%g?%aﬁ e_t-_oe?g%%fn%%%.%%wwdthe y
t t t t Adl { t .t )

aro Idei; ?ﬂeﬁolﬁ'y seRedinaRa  BRynniogs A% i I&B‘%’%ﬂrfnﬁ% R R crr ot ne
are def | _ cfigihe
bet ween B0y %o e0RaBR: 8, HiBAR Uil v £y BUGTRRoq g

e states, nanely

bri dge between te and
state. Thegchagges &f tRES |ERbutt S’ AH0aR FANTRIY HHS 4tk
acconwodatg t he change Pn the inen5|onéﬁég t he overcentFL bri dge 1%f

between the sRCosrfdgé] oble¥m ofNEhet thiip-9¢ver VBN IfedsivEq
bridge noves between its two stable states, though this conpliance could
alternatively dmn the other of the chassis mountings and defining the
other end.of'the bridge, and the other ends of the
bimetal and the trip-lever abutting each other
10 generally inteimediate the ends of the bridge. The /

chassis further defines stops or abutments limiting

the range of movement of the —




additionally be provided by the trip-Iever. The conpliant abilities
of the chassis can be augnented or 15 suppl enented by use of a
spring netal conponent supported in the chassis and in turn supporting
one end of the binmetal. The trip-lever could be forned integrally with the

chassis moulding, with the result that a two-part- switch 20 actuator is
obtained. |In such a construction, the trip Igver mght be pivotally
nounted to the chassis noul ding by neans of an integral noul ded hi nge.

Plastics materials are well known which are suitable for the formation of

such integrally no@wereentue hbridge dthodgth tdiggchions of thatdisgitensanat

the moulding may be subjected to, relatively high tenperatures by

virtue-of the inpi REgRMRSCHA qurhé?%htl% Qﬂ‘? Ithe hoh@enditienl

mount i %G 5 arrangenent, whi ch not pr udi ced py any reduction in the
e Lhe

strength of the pl it F | atVE&X Fﬁ?t St &Fes ﬁﬁ&néﬁaﬁﬁésthe
stronger materi al sé%% be. used whi sui,ted to the fo t|on

of integrally noul ﬁﬁlhsg'eend 3?5??&%%#@%% a’?;lvﬁustﬂﬁé\t] aggins n‘ﬁW’i a
material = whigch cqjy Jh{glhgeqac'& ntg f‘éﬁo‘%?idé/e&h@ ‘%?ca&laﬂ[@ge%?% 'for

weakened by exposuren%o t enper at using
pol ypropyl ene it pyEWdlentiCEOT EhE0bYidge th%E%h?tilt% two stable states,
namely its cold state and its hot state. The chassis in
this embodiment also provides compliance to acc-ommodate .
-/ the change in the dimensions of the overcentre bridge
10 between the spaced-apart bimetal and trip-lever
| mountings as the bridge moves between its two stable
states, though this compliance could alternatively or
additionally be provided by the trip-lever. The
compliant abilities of the chassis can be augmented or
15 supplemented by use of a spring metai “component
supported in the chassis and in turn supporting one end
of the bimetal..
(Y ' ' The trip-lever could be formed in_tegrally with the
chassis moulding, with the result thai:'t;- a two-part switch '
20 actuator is obtained. 1In such a construction, the trip
lever might be pivotally mounted to’ the chassis moulding

by means of an integral moulded h:mge. Plastics

materials are well known whlch are su:Ltable for the

formation of such integrally mould_ed



Instead to use a stronger material, such as glass 15 filled nylon for
exanple, and formthe pivotal binmetal and trip-Ilever nountings as knife
edge type nountings. The switch actuator as above described thus has three
functional parts, nanely the binetal, the trip- |lever and the chassis, and
can be fornmed in only two 20 parts or as three. The binetal serves two
functions, firstly it acts as a thernallé active conmponent providing the
force which generates the action of the #evice in response to a change in
tenperature, and secondly it provides the spring force which operates 25

t he overcentr L dge Vi ge bi.st LAk L Qaai [ for
exanpl e, coul ?g%%%gén?kﬁpo%gnm 1Bésﬁﬁé%ér‘§hg§g'%ﬁ _T;ﬁiég\{-]r ﬁ-’?)l ever

i s moved by thgoaddiiGly Of mhle . lﬂeﬂmé’ﬁb?éétm’ ‘heo uspd1at stv@lp M hilghl ST
movenment to switch contacts, for exanple. The chassis provides support*ﬁor
t he bi net al amemFeratﬁtasl epgl , vhrtu@r oyf dithe a ipipidigemeitintdfghody both
conmponents and allowing themto rotate through an angle |limted by stops or
abut ments on tvapohasstiseraom, altso ptélidengat omsdntiegrar meomtdagy to
accommodat e the novenent of the overcentre bridge. By .manuf acture of the
10 chasshs afrangewentalwhichatisi abt pnedwmdiceds By aanyr eedudtion

plastics material, it could also _be used to support the electrical
conponents of ddsfhecretrength of the plastics material at elevated

temperatures and enables strongér'materials'to be used
which are not as well suited to the formation of -
integrally moulded hinges. Polypropyleneé, as is well
10 known, is a material which can be fﬁrmed into
effective integral hingeé'but'is weakened bf éxposure
to . high temperatures, and rather than using
polypropylene it might éccdrdihgly be preferable
instead to use a stronge;:' ‘material, such as glass
15 filled nylon for example, and form the pivotal bimetal
and trip-lever mountings as knife edge typélmountings.
The switch actuator as -above described thus has
three functional parts, namer the bimetal, the trip- Qﬂ
lever and the chassis, and can be formed in only two
20 parts or as three. The bimetal serves two functionms,
.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'provi4¢s the spring force which operates
25° the overcentre bridge and érovides a bistable latch

mechanism which, for example, could open and hold open



The bi netal bl ade need not be of any special configuration and does not
itself have to be snap 15 acting. Preferably and advantageously the
bimetal is a flat rectangul ar bl ade of a grade suitable for the intended
application of the actuator.:,  For exanple, in the case of an actuator for
use as a steam sensor, a cortrosion (rust) resistant binetal clearly would
be 20 preferred, and generally a high-fleibvity, hi gh yield strength,
spring-grade binmetal mght be preferred. The“binmetal requires no special
formng or tooling and no subsequent stress relief or selection.

The dinensions of gwittdh Mictadte. ar eThe! €fipiléver2Sis addN®y the
manufacturing tolerances to be readily accommobdated w thout prejudicing
the operational actiomcdbfrtiséeibimetal hendahaptbe. udedwtbl tirandeder ithde
herei iafter, the switch ,- actuator as generally described in the

f oregoi ng can be movement twtswitchcbontacts; xfdryenaupled a¥he Shassiist ch
conmponent and switch-operating novenent devel oped by the trip-Ilever, and
can alternativel y BROVI49s z8upRPrrh tiexr t Ehe- bipetali and ytheusrdp-devethe

chassis novin to develop the requisite, switch _operation. The
latter arrangéhentPFHAing ca RiXeta) morntiag; £oF MPLh | FPRRPRBALEN aBCeam
sensor switches for,.electri kettles nd  .the like and . where .th
chassis rmoul di ng 2btowing, nRinEo§aten dimapat an angle 1midd by

stops or abutments on the chassis, and also providing

the compiiance necessary to accommodate the movement

of the overcentre bridge. By manufacture of the

10 chassis of a suitable material, such as a flanme

retardant plastics material, it could 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

15 acting. Preferably and advantageously the'bimetal is

-a flat rectangular blade of a grade suitable for the

intended application of the actuator. For example,

W, in the case of an actuator for use as a steam sensor,

a corrosion (rust) resistant bimetal clearly would be

20 _prefe;red{ and generally a high-flexivity, high yield

strength, spring-grade bimetal might be 'preferred.

The bimetal'requireS"no special forming or tooling and

no subsequent stress relief or selection. The

dimensions of the bimetal also are not critical,

25 . enabling manufaéfuring tolerances. to be readily

accommodated without " prejudicing the ' operational



conveniently be used as a reset knob. The switch actuators hereinafter
descri bed and 15 switches enbodying such switch actuators have the
advantage over conventional switch actuators as hereinbefore
described that they require only a mninmmnunber of conponents which
furthernore are nore sinple than those previously utilized. The 20
swi tches according to the invention are tgws better suited to automatic
assenbly and can be cost advantageous. Furthernore, extended working life
may be expected by utilization of appropriate materials and by virtue of
t he eIin1nationcbﬁrﬁﬁ§eﬁﬁgﬁi§?r@§st53_QQﬁ§ﬂ§Q$gthat are’ normally
present in conventional bistable binetal actuators -and lead to -
fatigue 12 fail urd8 oWidlchbactdpsoribed \dRreimaf t§T ¢ Heha wiswitch —~
actuators hereinafter described hagf ngepush.ro .and'ﬂo %gp bet ween th
bi netal and t he2fBPRRETs AR cTeREFRS Y aSOSSHIMRL AR | KRB0 APEREPIRG can
swt t ches, and t.hus, avol d t.he. vepgiional difficulty that resetting
cannot be acco'SH%?i S eldlhﬁ%l'l ‘{1@ bi%?rrl\%ta ﬁégg g;_%ﬁﬁn ¢ %em% es?® 2
her ei anft ergdesgy,is t ng. get / L - dj . j ab
sdesgiliped, *E%ﬁggﬂﬁﬁﬁi gnd éﬁ%f%hr8§%¥§£i$§ hB@%ﬁﬁHﬁhe 10

and resetting can be achiev out the necessit wal Ti ng untl
bi metal cools. &é@@;@ﬁ&&rtBBQQH§F€tﬂ§iié$ef§ 3ﬂd'%550ﬁ%%é¥ﬂaﬁﬂ¥ély be -

utilized with the trip—lé#e:ifixgdly mpunted'and the
chassis moving to develop ihe- requiéite switch.
operation. The lattei a:rangemgpt is particularly" .

10 well suited tQ_utilization in. steam sensor switches |
for electric kettles and_ the ‘like and where the
chassis moulding or a part-.m@unted ‘thereon can
conveniently_be used as a ;ésgt_kndb.._

The switch actuatots -hereinafter described and-”:

15 switches embodying such switch actuators have the
advantage over _éonventiénal  switch actuators as
hereinbeﬁore described that';they ';eqﬁi:e only a
minimum number of cdmpqnents_ which furthermore are IQ;J
more simplé than those previouSly utilized. The

20. switches according to the invention are thus better
suited to automatic assembly énd can be cost
advantageous. Eurthermpre, exteﬁded working life maf
be expected- by utilization of apprdpriate materials
énd by virtue.of the elimination of the high stress

25 levels that _grealnormally present. in conventional

-bistable - bimetal actuators and lead to fatigue



st eam sensor enbodying to the present invention which is designed to be
capabl e of being plugged into an el ement protector as described in our
British Patent 15 Speci fication No. 2194099, the action of plugging the
steam sensor into the el enent protector placing an electric switch within
the steam sensor in series wwth an electrical switch in the el enent

protector in the current supply path to the!2eating el enent. The 20

arrangement of this partlcul ar 'steam sensor and eI enent protector
enabl es either devi to be a#lnone an enabl deV| es to. b
used together eith Jvi'n‘ﬁ?% s?‘éﬁ 38‘&58 %Prec "& ’nt HpLte

el ement protector %n ant&ﬁtéﬁehé lﬁg@gg}gt ags %telaerhﬁe nQy %ha?nd

connecting | ead. erna arrang ene

al so descri bed Qe B@{:&ééﬁ Stﬁﬁﬁ&é@f‘s%fnd Stﬁanfu&Uiﬁ Switch

svmtch act uat or ané‘ doés not Itse ave any swtch contacts, and is
arranged to be coupjagddly asBovéleprednd Oint %dvé&&i&élhes&hetiﬁeh and

protector device for operating a Set 5 of switch contacts provi ded
therein. Furthegr fahuy etraidttitei oyavbhellonat d4if ficulltywithatparddett gty

in the appended clains and they, together with other aspects features and
advant ages of the icaramt ohewiablcolnpddlshedeIdnm'nﬁetheobdlmbyaﬂ.hl’b(} with
possessed of the relevant skills from consideration of
the switches hereianfter described there can be no
set/reset temperature differential and resetting can
\_, be achieved without the necessity of waiting until -the
10 bimetal cools. |
_Also described hereinafter is an improved form of
steam sensor embodying to the present invention which
is _designed' to be capable of being plugged into an
element protector as described in our British Patent
15 Specification No. 2194099, the action of plugging the
steam sensor into the eiemenﬁ .protector placing an
electric switch within the steam sensor in series with
an electrical switch in the element protector in the
current supply path to the heating element. The
20 arrangement of +this particular steam sensor and
element protector enables either device to be used
alone and enables the two devices to be used together
either with the steam sensor directly plugged into the
~ element protector or with the two connected together

25 Dby means of a connecting lead. 1In an alternative, but

similar, arrangement which is also described



the follow ng descriptions of exenplary enbodi mrents which are illustrat ed :
in the acconpanyi ng drawi ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS: Fi gures 1A
to 1H show perspective views of the 15 conponent parts of a .first

- enbodi nent of the present.invention and views showing the stages of
their assenbly; Figures 2A to 2G show simlar views of the conponent
parts and their assenbly into a second £® enbodi nent of the present
i nvention; Figures 3A to 3M show various perspective, elevation and
plan views of the conponent parts and their assenbly into.a third

enbodi ment of t hereinafitédn, theg§ﬂ'—€§m4ﬁeaﬁ@r4BSsﬁewfégprédedsper%‘rpiemhve
Vi ews 25 of an el enent. protector generally as described in our BI’ItISh

Pat ent Speci fi c&GtHtes AseF Mot Tsetetave any switeh pentactss 3

3C thereof, Figur 4A show n enent pr tector_as.viewed fromthe ar
and Figure 4B s 5‘5"%%3@1%‘% Rhta q‘—‘?"@‘%ﬁ%s"?&‘ﬁ?&% Ethe e

: : h h .
Pl ur 65 3A to SN Ys“egﬁﬁu%*g”%@enﬁtporﬁ e%#%?s@e”? % HCPRPEBE AR SEE4A
and 4B her5eof Flfglél’w%ﬁzc@ﬁ t%%ﬂé e d&l&éféﬁ{“ ways in which an

el enent prot ector I n accor nce W I'gures and
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: Wéll understood by "those R
10 possessed of the relevant skills from consideration of
the -following descriptions of _exemplary e:'nbodiinents
which are illustrated in thé accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWIﬁGS: :
Figures 1A to 1H show persp_ectiVe'- views of the
15 component parts of a first embodiment of the present
invention and views showing the stages of their
- assambly;

- Figures 2A to 2G show. similar views of the U

'co'mponent parts and their assembly info a second
20 embodiment of the present ;L’_nv'entioh;

" Figures 32 to 3M show-'-aarlous perspective,
elevation and plan views ’?f ﬁxﬁ.e x‘cﬁn‘lponent parts and
their assembly into a third emboé.i:.me;;t}! of the invention;

Figures 4A and 4B show exblod'éd,':perspectlve views

25 - of an element protector generally as descr:.bed in our

British Patent Specification No. 2194099 with reference



10 4B hereof may be utilized with a steamsensor simlar to that shown
in Figures 3Ato 3M Figure 7 shows a nore detailed showi ng of a nodified
formof the steam sensor of Figures 3A to 3Mcoupled to an el enent
protector generally of the kipd 15 shown in Figures 4A and 4B; Figure 8

......

is a schematic showi ng on an™enl arged scale of a detail of Figure 7;
Figures 9A and 9B show expl oded perspective.v4ews fromdifferent positions
of yet another nodified formof 20 t he steam sensor shown in Figures 3A
to 3M and Figure 10 is a view, simlar to Figure 3J, illustrating the
operation of the sttarfigarer3sd; 3Bgands3gAthezegt, PESOREPFAOShOWiTIEthe
EVMBODI MVENTS: 15 Referring first to Figures 1A to 1H  and
initiakty to Fi gur eeligmenkprotecton s & iqwrdn Seom dthewar angd Filgure ¢B
use with an electrically heated water bhoiling vessel for switching off the
supply of 5 el ect?lF‘EV{S‘/gtbtt?\% Yeavedgter@rithe &Fopké vessel when water

boils in the vessel and steam i n%m%(’asa#pon a thermally sensitive el enent
of the nodule. As shown THIEFGBr&*1 ars P & VeV FROHER, Rl

O ane parts of the, lile et uuliS OV 18 2nlRh"sd gl Y Ec
may be pluggeq. into the element protector of Figures 4A
and 4B hereof;

Figures 6A to 6C illustratg different'-wéys -in which .

-~ . an element protector in accordance with Figures 4A and
| 10 4B hereof may be utilized with a steam sensor similar to
that shown in Figures 3A to 3M;

Figure 7 shows a more detailed showing of a
modified form of the steam sensor of Figures 3A to 3M
coupled to an element protector generally of the kind

15 . shown in-Figures 4A and 4B;

FJ_'.gure 8 is a schematic showing on an enlarged
scale of a detail of Figure 7;

U - . Figures 9A and 9B show explqg.id“ perspective views'
from diff-erent positions of yet ahc;the; .‘.iliod-ified form of
20 the steam sensor shown in Figures 3A '1.;0 _:3M; and'

Figure 10 is a view, similar to Figure 3J,

illustrating the operation of the steam sensor of

Figures 9A and 9B. _
'DESCRIPTION OF THE FMBODIMENTS:



switch actuator sub-assenbly 4, an upper leaf spring 5 and a closure

nmoul ding 6. The switch actuator sub- assenbly 4 conprises a chassis

moul ding 7 having integrally fornmed therewith a trip-lever 8 which 15
couples at one end to the chassis noulding via an integral hinge 9 and a

rectangul ar binetal blade 10. The <chassis moulding 7 defines a V-notch

pi votal nmounting 11 for one end of the g'netal bl ade 10 and the other end

of the binetal blade 10 | odges in a V- notch formed in the end of the
trip-lever 8 that is renote fromthe hinge 9, the binetal blade 10 and the

trip-lever 8  the erﬂfﬁh”'¥lré¥1 fyerffaﬁféﬁar&ﬁag%ganlﬁW|c@m@g t he

spaced-apart V-notch nounti 11 and hinge 9 ssis moulding 7 is
further 25 - hespaGINy ed f@@@_ﬁé 12, dehbrendsa shtin W Wrédi s0fsox Ve
trip-lever 8 in the cold condition of the 'binetal, 16 menber 13

defining a freawdulleopshotable tidw-hegekiith tae bc’tbcet-;et{diam'lq;n héatde
bimetal (this being the A condition shown in Figure 1A), and a nenber 14
defining. an awatteantbaibimgt vehseh Emrtsw&tahim@rbﬁf5theMEnpplyfbﬂxes-
under tenperature change to nove the overcentre bridge fromits cold to its
hot condi i on ediectricitsp-tet the. heatingi elenenti of the vessell when ‘upper
and, water boils in the vessel andrsteam'implnges upon. a
thermally sensitive element of_the'ﬁodulé.“ As shown
in Figure 1A which is a perspéétive.ekploded view of .
the parts of the module, the modﬁleicbmpriSes a main
10 - moulding 1, a lower leaf sprlng 2, an lnsulator 3, a
switch actuator sub-assembly 4, an upper leaf spring
"5, and a closure moulding 6. The swifch.actuator sub-
assembly 4 comprises a chassis moulding 7 having
integrally formed thereﬁifh"a trip-lever 8 which
15 couples at one end to the 'ché.ééis _moul_ding via an
integral hinge 9, and a rectangular bimetal blade 10.
The chassis moulding 7 defines a ‘V-notch pivotal
mounting 11 for one end of tHEjbimEtal blade 10 and _:TWQV_
_the other end of the bimetal blade 10 lodges in a V-
- 20 - notch formed in the end of théitripllevef.S'that'ié
.remote from the hinge 9, the bimeﬁal'blade-lo and the
trip-lever 8 thereby defining  an overcentre
- arrangement bridging the spaced—apart.v;notch'mounting
11 and hinge 9. The chassis moulding 7 is further
25 formed with a‘memb;r 12'definiﬁg'a back -stop for the

trip-lever 8 in the cold ‘condition of the bimetal, a



| ower chanbers 15 and 16 respectively, the upper 10 chanber 15 serving to
accomodate the switch actuator assenbly 4 and the |ower chanber.
serving to acconmpdate the |lower |eaf spring 2 which carries a first
switch contact, the insulatof 3, and the upper leaf spring 5 which carries
a co-operating second 15 sWwi'tch contact. As shown in Figures 1B to | G
the switch is assenbl ed by first introducin? the lower leaf spring 2 into
the | ower chanber 16 of the nmain noul ding 1¥@4s shown in Figure I C, then

i ntroducing the insulator 3 as shown in Figure ID, then inserting the 20

swi tch actuator spybmpsseiBl Wetining Dot s B8 thedtripatavier Kinoure
1E, then introducing the upper |leaf spring 5 into, the |ower Chanber 16 as

shown -n. Figure tHé, hewd cdrididlioh oFapthét tbigetale (ehdsunseitiy! dheg 6

into the | ower chanber 16. The main 25 nmoul ding 1 and the closure
moul di ng 6 have foomditboa wshownenjageFiggrel7lAhat and paovimdembdean 14
opposite sides of the trip-lever 8 (only one can be seen in Figure 1A

and trap the sw tdeéfiningt en salbutmswtpbhgaidnst miiciich hehe r bpmetadr woadsot

nmove but the renminder of the chassis noulding 7 can pivot about the hinge
9, 5 and a dpostwWhen| dtprHlexres gndere tomperatyre| ghagoe (te vavieb&heeen
nost clearly in Figure 1E%Fand extends in_ the assenbled switch between the

contact carrying PERYSeRErenbnidge fxomqivs Rl towkhs ¢ hetpcopditiog
with a snap-action.

The main moulding 1 | is formed with upper and
~ lower chambers 15 and 16 respectively, the upper
10 chamber 15 serving to accommodate the switch actuator

assembly 4 and the 1lower chamber ser{ving to
accommodate the lower leaf spring 2 which carries a
first switch contact, the insulator 3, and the upper
leaf spring 5 which carries a co-operating second

15 switch contact. As shown in Figures 1B to 1G, the
switch is assembled by first introducing the lower
leaf spring 2 into the lower chamber 16 of the main

(U moulding 1 as shown in Figure 1C, then introducing the
insulator 3 as shown in Figure 1D  then inserting the

20 switch actuator sub-assembly 4 into the uppér chamber

15 as shown in Figure 1lE, then -introdilcing the upper

leaf spring 5 into the lower chamber 16 as shown in.

Figure 1F, and finally snap-fitting the closure

moulding 6 into the lower chamber 16. The main

25 moulding 1 and the; closure moulding 6 have formationms

which engage lugs 17 that ‘are provided on opposite:



I's subjected to heating and causes the over-centre 10 arrangenment to
swtch, the -consequent relative novenent between the trip-lever 8 and
t he remai nder of the chassis noulding 7 causes the post 18 to open the
normally (in the cold condition of the device) closed switching contacts
carried by the leaf spring 2 and 5. 15 It will be seen from Figure
1A that in the hot condition of the swi qgh actuator sub-assenbly 4, the
trip-lever 8 acts as a gate closing.off access to the binetal 10 of steam
admitted into the main noulding 1 through access apertures forned therein.
By virtue of sddes 9§ -é;h@anmnl?mae%anmmywn@t GAR 2B\ t998R1 | ARo t he
switch nodul e_t.o cause operation qf the switch is restricted so that
condensat i on SRSUTE s‘tae)arﬁ“ﬂattrﬁari’ tﬁ&‘e s ech aghrator gubcagsenblyet anp

si gnificant prabl Referring . now to ,es t 26

. ' 2A .
and particul af ?%Erg?i?gb?etfgp'&eé’?d:on %oﬁ?ﬂ%’npﬁﬁ R r'e’ﬁ\ﬁ%n PEsent

| nvention IS 30VAd NGGIY AUGIRNY SPScdn BiYot b&l: "OHL 1880, 2
VMI?' conpri-si ng "ﬁ\%ﬂ% ?ac- ﬁg

switch sub-assénbly entT cal®*con carryrng f &pri r_i_gs

21 and 225st alged (9 dsgfkn% 2 8" i & NeRE! LhbREi3 WHE(Rg 24

conprising a no astics chassis 25 forned- wth an 1ntegral

trip-lever 2ashicaiede seuidhfsht eI&d L1 RN aF Diieé a1 B { N@hd SER¥@NagDUNt ed
" in the assembled switdh betw_eeh the ._c'_:o'n_tact.. carrying B
parts of the leaf spring 2 and 5. When the bimetal 10
is subjecﬁed to heating and 'ca_u'sle:s. -thel over-centre | U
10 arrangement to switch, the . éqns'equent relative
movement between the trip-lever 8 and the. rema.i_nder of
the cha.ssis moulding 7 caus_e_.s t_he_ post 18 to open the
normally (in the cold condition of the device) closed
switching contacts car:r_:ied__ by the lea'f ' spx_'ing_ 2 and 5.
15 It will be seen from l__?'iguré 1a that in the hot
condition of the switch actuator ,sub-a-ss_embly 4, the
trip-lever 8 acts as a gate cl:osi-n'g off access to the
bimetal 10 _o_f steam a_dmittéd _ini_:o ‘the main moulding 1 . W ._
through access apertures form_ed therein. By virtue of
20 .this- arrangement, the amount .of _ stea;ti. a_dmitted into
the switch module to cause operation of the switch is
restricted so that condensation of  the steam within
the switch does not constitute _a_ny ~ significant
- problem; |
25 Referring no'.'v'w to Figures 2A to. 2G,  and

particularly to Figure 2A, a second embodiment of the



the chassis noul ding and defining with the trip-lever 26 an overcentre
bridge arrangenent as in the first 10 descri bed - enbodinent, and a Ilid
27 for the main noul ding 20. Though the shape of the chassis noul ding 25
in the second enbodinment - is different to that of the first enbodinent, it
i's nonetheless functionally i‘dentical in so far as the operation of the
overcentre 15 bri dge arrangenent is concerngd, and the arrangenent and
operation. of the bridge arrangenent in the second embodiment will not be

f h d bed h h d.th h h
e 95571000 Betaule, b ARNY R ISR " SRHBINGe o

function of which H’n bes,ﬁ,léégf, ﬁg ?{’%{g]afifch d NEa{IBL By MOU{ L QQﬁ%&b;LSr

formed. mnth a noun ng ch Sub-assenbl y

into the chanber 2@0 ﬁri%%ngﬁﬂﬁ rl&@ﬂ‘é’gcgg Ebﬂ'ﬂ&étzga E—gﬁn%;”iléhi*t rigﬁgs '

havi ng grooved portio In a slot ormed |

wal | portion 31 of21hgngupn seakaaneowahChnéahhae% bB¢ ahawheech?@ctaitor
t here being 19 an upstand 32 forned on the main nmoulding 20 within the

chanber 28 bei§nd abseRblodPas EomERisDRgt oMol ded ipkaditidis Sehasgigdl 258y

virtue of this arrangenment, the insertion of the switch sub-assenbly into

the 5 chanber 28fofmekk naithnoandi nntsyxkel | nesiphlevent a26 chingedllyy
| eaf spring 21 as the fixed switch contact

coupled thereto and a bimetal (not shown) mounted in

o the chassis moulding and defining with the trip-lever

.kJ 26 an overcentre bridge arrangement as in the first

10 described embodiment, and a 1lid 27 for the main

moulding 20. Though the shape of the chassis moulding

25 in the second embodiment is different to that of

the first embodiment, it is nonetheless functionally

identical in so far as the operation of the overcentre

15 bridge ‘arrangement is concerned, and the arrangement

and operation. of the bridée arrangement in_thé second

embodiment will not be further described herein. It

L : :-1is however to be noted that the chassis moulding 25 is

formed with a switch-operating projection 28 the

20  function of which will be described hereinafter.

The main moulding 20 is férmed_with_a mounting

chamber 28 for the switch sub}assembly,which,fits into

. the chamber 28 in the manner shown in Figure 2C, the

insulator 23 having grooved portions 29 which engage

25 in a slot 30 forméd in the wall portion 31 of the main

moulding which defines the chamber 28, and there being



of the switch and the contact carried by leaf spring 22 as the noving
contact. The trip-lever 26 of the chassis nmoulding 25 is 10 formed with a
pair of lugs 34 one of which can be seen in Figure 2A and the other being

on the opposite side of the trip-I|ever. The mai n noul di ng 20 has an
aperture 35 on the rear wall thereof, and this aperture is designed
to receive therein one of the 15 l ugs4934 of the trip-lever 26 when

the chassis moulding 25 is fitted to the main nmoulding 20 in the manner
shown in Figure 2D, the trip-lever 26 slotting into the slot 36 defined
bet ween the praj eupsﬁgnscjr?zf ofiermed @nd Y omaine memlsing 20 nyitbin when -
t he 20 chassis mpulding 25 is .thus fitted to the main noulding

20, the trip I'é¥@rchamberohss bebind ywhich: d@dgesn 3 PRE(PPELLAR 3din >
ol 01 20 st 5 el SRS Bttt 0
oo ecti on 28 ST SerABED of O sHe CalRtn TULE M Sibly e TREREC 1N
moul i ng. . Csabet 126 OF Ve miinohob1d58°50° e 1AREDENETRARERRY, ||\
ear 40 of |eafc£Pridd By 184f spriity FPldk EREOEiked- s@PeEhi @Bnehct! e

chassts of the switch and the contaét carried by leaf spring
22 as the moving contact. /
The trip-lever 26 of the chassis moulding 25 is -
10 formed with a pair of lugs 34 one of which can be seen
in Figure 2A and the othér'being on the opposite side
of the trip-lever. The main moulding 20 has an
aperture 35: on the rear wall thereof, and this
aperture is designed to receive therein one of the
15° lugs 34 of the trip—lever- 26 when the chassis
moulding 25 is fitted to the main moulding 20 in the
maﬁner shown in_Figuré 2D, the trip-lever 26 slotting
into the slot 36 defined between the projecting ._\J)
portions 37 and 38 of the main moulding 20. When the
20 chassis moulding 25 is thus fitted to the main
moulding 20, the trip lever 26 becomes-fixedly mounted
with respect to the main ﬁouiding 20 whilst the
remainder-éf the chassis moulding 25 is free to pivot
. about its hinged coupling with the trip-lever 26.
25 With the chassis  moulding 25 fixed to the main

- moulding 20 in this manner, the projection 28 on the



moul ding 25 is. shown full line in Figure 2D and the position to which it
noves in response to novenent of the overcentre bridge into its hot
condition i's shown in phantom it can be seen that in the hot position of
10 the chassis nmoul ding 25 the projection 28 pushes upon the |eaf spring
22 and opens its carried contact fromthe contact ‘on the |eaf spring 21.
Figure 2E shows the lid 27 fitted onto the g n noul ding 20-and shows the
position of the chassis 15 moul ding 25 in the contacts closed (cold)

diti f th i t.ch, ' 2F sh he devi in_i
condity on o e St of "l 945 2 S R B e o ohls SO By
shown in Figure 2Gpdgseladneh egul dah! 3908 the Mndiddaedl 39- bECeHPer

20 patt of the assi s noul di'ng ere’it éxtends 0

moul di g 20 for enahlin r ttiRg_ he swiit ch. b saf t
above-descri bed e%%géil rrg‘r?tr@%g t rslﬁg-'l eggrﬁlégg?ﬁ?e\é\%%% ;‘/;éfdg'r m%hﬂlv{'n%%h a?I’le
chassis 25 ”UUL@ﬁﬂEHEECﬂﬁﬁbe%dﬂﬂﬂéﬁ(hfﬂhnﬁﬁésedﬁ-ﬁﬂpb@“lééfhéﬁ9§ng
portion. As previously nentioned, this 21 arrangenment may hot De
preferred for 5 cerdai n amipd cCadlas cymdiiticnhepbelit@enndo#n thRbkt eERabkys

enbodi nent will be described wherein the trip-lever is not integral with
the chassis noul dimmlding 25 is shown full line in Figure 2D and the
position to which it moves in response to movement of
the overcentre bridge into its hot condition-ié shown
Kaf in phantom; it can be seen that in the hot position of
10 the chassis moulding 25 the projection 28 pushes upon
the leaf spring 22 and opens its carried contact from

the contact on the leaf spring 21.
. Figure 2E shows the 1id 27 fitted onto the main
moulding 20 and shows the position of the chassis
15 moulding 25 in the contacts closed (cold) condition of
the switch, and Figure 2F shows the device in its
contacts open (hbt) condition. Figure 2G is a side
.elevation view of the switch as shown in Figure 2F. A
reset knob could, if desired, be affixed to. the upper
20 part of the chassis moulding 25 where it extends out
of the main moulding 20 for enabling manual resetting

of the switch..

- -In both of the above-described embodiments the
.trip-lever is  integrally formed with _the chassis
25 moulding  and coupiéd-theretd by means of a plastics

‘hinge portion.  As  previously mentioned, this’



5 Referring to Figures 3A to.3M the device shown therein conprises
a steam sensing nodul e which is designed to be plugged into an el enent
protector unit, that is to say a unit for protecting the electrically -
powered heating elenment of a water boiling vessel from 10 over heating, so
as to convert the unit additionally into a steam sensing unit for

automatically switching of f the heatin | ement when water boils within
the vessel. The manner in which the steam sensing nodul e attaches to the
el enent protector wunit. will be 15 descri bed hereinafter with

ref erence to FRFRARgeAMeRtd M¥indRPtguRs : sRredesredheloreafartaing
nodul e of Figures 3A to 3Mconpyrises a . swt sub- assenbly 40 shown in

assenbl ed condPPRIFGAIENGFr @B dfy R EPHPBING WAR et FeRabEve -
contact- a1t 9, 64 A SLP R AL 2, Sl
i Che” per specPicle Wtaadtiy, Mk O s £ie i hg 1 "2 TN IO G109 4
chanber 47522 wnPS it o, SEfReS B B e S, BRR hdrS 4o,
the grooved paiherddrdf colprided ahorsédaRNiehEthg bduld Okhdlnf ofged in

the wall of the chanber (se€e _ i _
-+~ . designed to be plugged into an element protector unit,
" that is t’q 'say a unit fc_ir- 'p"i:otecting the electrically
powered heating element of a water boiling vessel from U
10 overheating, ‘so as to convert .'th'e u_nit a_dc.lit.ionally
" into .a steam sensing unit for aﬁtomati‘cally" switching
off the h_eating. element when water boils within the
vessel. ' The manner in’ which the steam sensing module
attaches  to the element protet':’t_'or'-.-. unit. will be
15 ‘described hereinafter with reference to Figures 4A and
4B and Figﬁr'e' 5A to S5E. -
. The steam sensing module of Figures 3A to 3M
comprises a switch sﬁb-assembly' ‘40 - shown in assembled
.condition in Figure 3B and consisting of two identical
.20 contact-carrying leaf springs 41 ‘and 42 staked to an
" insulator 43 'shown.. in Figure- ..3A, ~a main moulding 44
- shown - in perspec‘five in Figure._.'3c.,--.-.a -trip-iever 45
shown in various stages of fass‘émbly—- with the main-
moulding 44 in :the perspective views. of Figures 3F, 3G
‘25 and 3H, and a bimetal blade 46 shown in-iFiguré 3H.
The main moulding 44 is formed with a chamber 47



Figure 3H and a catch portion 50 of the insulator 5 engaging with an
aperture 51 formed in the main noulding 44 so as to lock the switch
sub-assenbly in position (see Figure 3E). When the switch sub-
assenbly 40 is fully engaged:i.n the chanber 47, a wall portion 52 of the

i nsul ator 43 closes off the 10 entrance to the chamber 47 and access to
the interior of the chanber 47 is then proz?ged only via the opening 53
defined in the chanber wall (see Figures 3 3D and 3F). As will be
expl ained nore fully hereinafter, the opening 53 provides access to the 15

chanber ;17 f or ? mlwatt@sEiompﬁéaesn ‘Tthﬁe @saﬁmbféeér %t%cﬁubreﬁﬁembbn
45

The. suctch subr asddfo) &xéégragﬁéﬁﬁ%'e%axt eﬁ»?‘%qrén":{“ 597 hb4 ShoRaEadas

20 ot o i O T 195 a0 BPrhRal AL Hhel Sl 4 Sl bl ST o

Co. operate wrh t HIqUEE %ﬁg"eﬁ%# B atel! ?gr%éﬁ ‘%fvé?""ﬁﬁ“n%ﬁ% 18t0F),

trip-1ever 455 FWB t O+R&
trip-lever is 23g‘§5p@%d tolLe |t?§%ﬁ%nto the limb 54 o nthgﬁnalﬁggn
moul ding 44 in thendfiPinyes9’ soNlad | €6 ockhNeheMBwitch sub-assembly in

" position (see Figure 3E). When the switch sub-
assembly 40 is fully engaged in the chamber 47, a wall
" portion 52 of +the insulator 43 closes off the
10 entrance. to the chamber 47 and access to the interior
of the chamber :47 is then provided only "via the
opening 53 defined in the chamber wall (see Figures
3C, 3D and 3f‘).‘ As will be explained more fully
hereinafter, the opening 53 provides access to the
15 chamber 47 for a projection formed on the trip-lever
45, such projection serving for applying switch-
actuating movement from the trip-lever 45 to the
Y = ‘switch sub-assembly 40. | |
A limb 54 extends from the main moulding 44 as
20 shown in Figures 3C and 3D and is shaped to provide a
knife- edge pivotal mounting for the trip-lever 45
which, as can be seen in Figures 3F, 3G and 3H, has a
part 55 adapted to be fitted over the liﬁb 54 and to
co-operate with the knife edge on  the 1limb for
25 pivotally mountiné.thg-trip-lever 45. As can be seen

from comparison of Figures 3F to 3G, the trip-le&er is



parts that is shown in Figure 3F and thereafter is rotating into the
position shown in Figure 3G This 5 rotation of the trip-lever 45. brings
a peg 56 on the main noulding 44 into engagenent with a groove 57 forned
inthe trip-lever so as to prevent the trip- lever fromsliding off of the
limb 54, and al so causes the end of a projection 58 fornmed on the :
trip-lever 10 (see Figure 3F) to ent e?]:,’the openi ng 53 providing access to
the switch sub-assenbly 40 housed withih” chanmber 47 of the main noul ding -
44. The trip-lever 45 has a V-notch nmounting 59 formed therein for
recei ving one ad@ptedt 1@ bbeetfittad optadcthss . dimban54pedscthe- maioh
mounting 60 for the other end of the binetal blade 46 is provided on a part

of the main noBPwlGinds 4hqinythe t gelatiye Qeientatien: of khe e ~
A i e s R T
*s then conpl cFetiekla et e JO6LEPER Bhod an crigaR 360°, B ©
Goscri bed Dor LOEapibh® ! SHETLEEA1LPek 185 Mridlfe & po B8 B Nhe .
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formed in the trip-lever so as to prevent. the trip-
lever from sliding off of the lJ.mb 54, and also causes
the end of a projection 58 formed on the trip-lever U

10 {see Figure 3F) to enter _the. ‘opening 53  providing
access to the switch sub-assembly 40 housed within
chamber 47 of the main mo'uldingi.- 44.

The trip-lever 45 has a V-notch moun-tin§ 59
formed therein for receiving one end of the bimetal

15 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 \J
moulding 44 that is shown in Figure 3G, the bimetal 46

20 can be inserted into the two opposed V-notch mountings
59 and- 60 as shown in Figure 3H. The assembly of the.
steam sensing module is then complete.

The operation of the steam sensing module as thus
described is substantially identical to  that of the

25 embodiment descril;éd hereinbefore with reference to

Figures 2A to 2G irrespective . of - the- _faét that the



two enbodi nents is considerably different. In the cold condition of the
bi mretal 46, the contacts of the switch sub-assenbly 40 are cl osed and the
trip-lever 5 45 takes up a position such that the projection 58 does not
interfere with the closed condition of the switch contacts (see the
trip-lever position shown inphantomin Figure 3J). Wien the binetal 46 is
heat ed by the inpingenent of steamthereupo the overcentre 10 bri dge
defined by the trip | ever 45 and the bineta 4 46 snaps over and causes the
trip-lever 45 to take up the position that is showm in-full lines in Figure
3J and causes t he phydirel otonStiactddrr dfntthé heespaobived parussiof) the
swi tch sub-assenbly 40 and to nove the 15 | eaf spring 41 in a direction
such as.to open thawoswembhdimentet sis Aconssiideraldly odifferenitp- | evisy tbe
mer el y~conpri ses an attachnent for a reset knob and has no ot her

oper ati onal si gni fdcdéhceonditiertof2thendbimetalo @6, he reomggctefefiethean
abutment for the binetal to work agai nst when switching the overcentre
bridge fromits c&wH-th isebnassenhiy: 40 anpeccipsed sadkitHhe nbuipela¥erhus
described withh referepnce to Figures .3A to-3Mis desigped to pe 25.

capabl e of beiPng n’éﬁﬁ@ﬁ P aft AWEHO, BRE ifc}'f?funggeei iR AB

plugged directly idgeos tﬂgteli%q:eeq}fere 2v“;_ii.th ‘the closed condition of the
switch contacts (see the trip-lever position shown in
ph'antorﬁ in Figqure 3J). When the bimetal 46 is heated
by the impingement of steam thereupon, the overcentre
10 bridge defined by the trip lever 45 and the bimetal 46
snaps over and causes the trip-lever 45 to take up the
position that is shown in full lines in Figure 3J and
causes the projection 58 to enter into the chamber 47
housing the switch sub-assembly 40 and to move the
15 leaf spring 41 in a direction such as to open the
switch contacts.

An upstand 61 on the trip-lever 45 merely
B, comprises an attachment for a reset knob and 'has no
other operational significance. A post 62 (shown in
20 Figure 3J) defines an abutment for the bimetal to work
against when switching the overcentre bridge from its

cold to its hot condition.
The steam sensing module as thus described with
reference to Figures: 3A to 3M is designed to be
25 capable of béi-ng ';éonnected to an element protection

unit either by being plugged directly into the element



protection wunit , or Dby being renotely -coupled therewith by nmeans of
a connecting | ead provided with appropriate plug and socket connectors at
its ends. As is well known , an elenent protection unit conprises 5 a

thermal | y-responsive switch arrangement which is adapted to be connected -
in series wwth the power supply line of an electrically powered heating '
el ement and 'serves' to disconnect the hgating el enent fromthe power

supply line in the event of an overtenperature 10 condition arising at
t he heating elenent, for exanple on account of thé heating el enent being

swi t ched on V\mﬁot@aﬁéﬁ | gkl ciept biyquisbinganrametelsgt edowdsd 'to
absorb the heat output of the el ement or on account of the vessel bei ng

permtted to teerewiyh by meEnmmofiry ebnneotlpgotleaw proviidies aith -
described in British Patent Specifications Nos. 1,264,464, 1,316, 436, W
1,439,229, 2, ca@psearéaﬂeotpiatg; ‘ando sgdkst rebanect'ersa;aﬂoeihadenﬁsr a
fuller understandlng but for the purposes of the present specification
it is 20 sufAscignvebhl bmmmv AR Bdemgplepratestiom umiteicompnises

protection wunit commnlialy nprises live and neutral conductor | eaf sprl ngs
whi ch contaict @ hetheymal TEeWBshﬁﬁtlﬁWE?’énﬁrMﬂ“ﬂ\E priskelt &8 uni t

Icinlclleilf ﬁg éfezﬁt]&?eg?gpo%r ]??t geﬁoﬁﬁ%ﬁée%pﬁ%eggg#ﬁgrnghzeﬁgt iif??c‘)'r@renenf
protection unlé f)Blirhflnganngn electrically powered heating element _
| and serves to disconnect the’ he"at'ing' ‘element from the
. power supply line in the event. of an’ overtemperature .
10  condition arising at the 'heatitié-.ﬁ element,  for example
on account of the. heating -element being: switched on
when there is insufficient liqui‘d_‘" "in "an' associated
vessel to absorb the heat output of the | elemeht or on
account of the vessel being"' permitted t_o“boil dry.
15  Exemplary element protection units are described in
British Patent Specifications Nos. 1,264,464,
1,316,436, 1,439,229, 2,045,588 and others, to which
reference may be made for' a fﬁiler' unders‘taxiding ,; but W
- for the purposes of the present spec:.f:.cat:.on it is
20 sufficient only that it be apprecn.ated than an element
protection unit commonly comprises live and neutral
conductor leaf 's'pfring’_s which 'conta‘c_:ttlj'e ‘cold tails of
a heating element when the. protec_to‘r' unit is fitted to
the head of .th'e' heating element and- serve fer
25 = conveying elect_riéal power from power supply terminal

pins of the element protection unit to ‘the heating



26 elenment, a switch arrangenent in the neutral side at |east of the power
supply line to the heating elenent and conprising a leaf spring
carrying a contact norrmally biassed. into electrical engagenent with a 5
contact provided on.a portion of the neutral conductor |eaf spring and
nmovabl e out of contact thefewith for opening the switch, a push rod for
applying switch- operating novenent to suclpgovable contact,. and a
bimetallic switch-actuating el enent which is arranged 10 to be in

cl ose thernmal contact with the heah;ng el emrent head hate when .t he, el enent
protection-unit i< ted RhEMELESh AFTANGSTERY, f’ésg fsDeutrade i}

o ovenent Wi oh 1ieads SEoHRE BOREE Btely UG, 0 AR Rent T o1 SREE 0"

a novepen | C | n e (S] T : e
tact~of th i t £ 0. t he_ s t . 3 i 00, Wi

contact of 1he, suath SafSci fuRFeTh iodh  gheyfeERbprsg ok ohohelts
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and an 20 additiona ck-up or secondary protection  opgerative in

event of faildgire @dntd@t PhFIPided P6R! £CH6LEL 0N NEE SERE M EREEA D IcORThELOLS
the present invention can’in principle "be used with any kind of

el ement protectioneai springdanthanowriBisli 686! ofheotitazit! etherbwitlesgorbed
is particularly (though not exclusively) adapted for use with an el enent
protection unit asopening the switch, a push rod for applying switch-

operating movement to such movable contact, and a

Y bimetallic switch-actuating element which is arranged
10 to be in close thermal contact with the heating
element head plate when the element protection unit is
coupled thereto and which, in response to the heating
element temperature incre'asihg_ above a predetemined
normal level, develops a movement which is transferred

15 by way of the push rod to _‘the movable contact of the
switch so as to open the switch. Element protection

units are known .which provide only a single level of
protection, and other element protection units are
known which provide .a primary prot_ectic_n_, and an

20 additional back-up or secondary protection operative
'in the event of failure of the primary . protection.

The steam sensing device of the present invention can

in principle be wused with any kind _pf_ element
protection . u_nit, and the embodiment hereinafter

- 25  described, is. paf'i:'iqularly, (though not exclusively)

adapted for use with an element protection unit as



27 described in our British Patent Specification No. 2194099 wth
reference to Figures 3A, 3B and 3C thereof so as to extend the.
el enent overtenperature sensing facility of the elenent protection unit to
the 5 provi sion al so of steam sensing facilities. The sane el ement
protection unit can therefore be associated with the heating el ements of
sinple electric kettles, for exanple, agg can also be used with fully
automatic kettles which switch off when they boil. 10 ‘Referring to
Fi gures 4A and 4B, the construction and operation of the el enent protector
wi Il now be brdescexibrdcrimedun t BritighapBrsensdt c8perificatdonnclorny be
made to our British Patent Specification No. 2194099 for a nore conplete
description. HE49hemitl refexenier e MHAMHnRsesBy &89 ad€enbl'y
er

20,10 Sae AL AT D ot et Ra e e leR L g 4
assenbly 20 b M prad THT ot hErerateRR pPrBUE b ei et B T
betneen L | Blol AR 208, B Eliing 003 2sed0) BB oBbST
2 socket | nlet SRy ERReEtIRRs Shte {oa TehBrBrdte, HE pRREe AR e
assenbl ed with the heating elements of simpl_e ‘electric kettles,
for example, and can also be used with fully automatic ’
kettles which switch off when they boil.. o o/
10 Referring to Figures 4A ant..'l' 4B, the construction
and operation of the element protécﬁﬁr will now be
briefly described, it being apprediated that reference
may be made: to .our- British Patent Specification No.
2194099 for a more comple’té_ description. The element
‘15 protector as shown comprisgs' a sub—a'ss_embly 20 (the
same reference numerals will be - uééd herein as are
used in our British Patent Specification No. 2194099
to denote like parts) compriéing a collapsible carrier _ \.U
21, a bimetal blade 22 and a push rod 23,  the sub-
20 assembly 20: being adapted to- 'l_o_cate in use of '. the
- element protector between the rear face of the heating
‘element head 24 and the outer side of an inner
moulding 25 of the element prot‘ecﬁor. - The inner ’
moulding 25 'is adapted to co-opérate ‘with a main y
25 moulding 26 defim':ﬁg. a socket inlet 27 for a kettle

connector plug so: as to define within the assembled



control a chanber for accommodating the L, N and E term nal pins 28, 29 and
30 of the control and for accommbdating a. contact carrying live (L)
connecting spring 31, a contact carrying live leaf spring 32, a b neut r al
(N) connecting spring 33 and,an earth (E) connecting spring 34. The inner
moul ding 25 is adapted to be«clipped to the main noul ding 26 and has a pair
of integrally- formed noul ded spring clips 3 which co-operate with a 10
pair of apertures 37 in the main noul ding so that the inner noul ding 25
makes a positive fit into the nouth of the main noulding 26 and is

posi tively retai n€®HRIei A pGhamber| jfor 36ccopmedaddng: ether dod! omd hE

N Figare 4A)  HRFRALoBLARe 28y (291 8 I6nEpr i dEARHOL ATGhpheEs
48) for rotalni ng ANk "8, FRRRRET | AR of 8 130 PebipGE NG e
pertures provi deFRITH it hedsaupsiats, EtSAS T 16 OMRAr SR B2, 2
32 and the neckr altamont () scPRRSEELAGD SIELILD 33 BB ddf[ea3in TPE) "0
nmoul di ng 25 and tm@dﬁgdtiﬁgngﬁflhémgg$en the two are assenbl ed together

The earth connecting
The inner moulding 25 is adapted to be clipped to
the main moulding 26 and has a pair of integrally-
k«/ formed moulded spring clips 36 which'co-operate with a
- 10 pair of apertures 37 in the main moulding so that the
inner moulding 25 makes a positive f£it into . the mouth
of the main moulding 26 and is positively retained
therein by the clips 36. Upstands are formed on the
inner face of inner moulding 25 (that is the face that
15 can be seen in  Figure ;4A) and co-operate with
formations provided on the opposed face of the main
moulding 26 (that is the face that can be seen in
Figure 4B) for retaining the L,N and E terminal pins
28, 29 and 30 securely in the assembled control, the
20 terminal pins extending through respective apertures
provided within the socket inlet part 27 of the main
moulding 26, and in simila;, fashion the live
connecting spring 31, the live leaf spring 32 and the
neutral connecting spring 33 are trapped between the
25 _inner moulding 25;énd_the-main moulding. 26 when  the

two are assembled :together.  The earth connecting



29 spring 34 is adapted to affix to. the upstand 41 provided on the el enent
head 24 when the el enent protector is fully assenbled and is attached to
the el ement head and, within the el enent protector, nakes 5 contact with
the earth termnal pin 30. Referring now nore particularly to the sub-
assenbly 20, the binmetallic blade 22 is generally rectangular with a
central cut-out 42 of generally X- shapeg¢ configuration and is dished so as
to be capable 10 of noving with a.snap action between two oppositely

di shed configurations, the X-shaped cut-out 42 ensuring a substantially
great er operat SpylnGVeBrﬁntiat adrptedt rko o fiflix piteet thet pstandd 4k
provided by a plain dished bl ade. The binetallic blade 22 is 15
retained in tREOVidBdasennithe Eﬂ-%@ﬁ%al@?aﬂof ﬁhewbﬁﬁagmntemqnié wsh
rod 23 both with the centyral out 42 of | gde 22 ang th the
col | apsi bl e caPFPEF°§?r e f Hgﬁryr apsephle gaﬁ aﬂ'tseoa?'ﬁa&ée&nné"é’rttétﬁi nto a
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assembly 20, the bimetallic blade 22 is generally
rectangular with a central cut-out 42 of generally X-
shaped configuration and is dished so as to be capablé. 'ﬂi')
10 of moving with a snap action. between two oppositely
dished configurations, the X-shaped cut-out 42
ensuring a substantially greater.operating movement at
the centre of the bimetal than would be provided by a
plaiﬂ- dished blade. The bimetallic blade 22 is
‘15 retained in the sub-assgmbly 20 by means of the
.engagement of the push rod 23 .both with the central
cut-out 42 of the blade 22 and with the collapsible
carrier 21,'.the push ~rod .23 being adapted to be : QJJ
- inserted into a guide passage 45 formed in the carriei |
200 21 from the side thereof which can be seen in Figufe
1A, bﬁt being incapable of passing completely through
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,lthg
25 position of the oﬁbosite, pusher - end of the push rod

23 relative to the carrier 21 will be dependent upon



30 whether the bimetal 22 is its hot or its cold state. The carrier 21 is
generally in the formof a four-legged table and has relatively |arge feet
46 for ensuring good thermal contact with the rear face of 5 the heating
el ement head 24 when the assenbl ed el ement protector is affixed.to the
el ement head. The binetallic blade 22 seats at its corners on the ends
of the four legs 47 of the carrier, flush wsph the soles of the feet 46. A
pair of l|ocating grooves 48 10 are provided in the carrier 21 and the
i nner moul ding 25 is provided on_its outer face with a pair of upstanding
rails 49 adapted twhetherntheg bimetali22the jrechet as. ite coiduppate.
surface, as shown in Figure 1A, the carrier 21 has _four upstanding posts
designed 15 to projecthencarpiem aperisir gepergldyi dba ithe hEormnof a
moul di by 25, there beln two_smal| posts 51 and two Iarg osts 52 and 53.
Wien the el enent egged Fﬁh%ed%%@rh%%dr?EaB%EQ%ﬁl argsgiestr 46ndoro
t he el enent head 24 of an 20 ctric heat ed ) boi lin essel for
exanpl e, the heatiTRFEFHAENE (%'II e!f fSExﬁ‘ﬁGC%S b T‘? Fﬁ@’geﬁlﬁ'ﬁ%a?f
ends of the heati I r h r an
provided in the |ﬁ%@§:ﬁ%§£h?ﬁggf§ﬂ%ng %ﬁ?g %E %ﬁ%n gﬁg ggﬁgébigﬁ gﬁgenFlve
25  connecting sptiifedlofNdis! Ngr PEREEA! £6ONPRE! | B¥emiBht "Ihead. The
bimetallic blade 22 seats at its corners on the ends
of the four legs 47 of the carrier, flush with the
soles of the feet 46. A pair of locating grooves 48
10 are provided in the carrier 21 and the inner moulding
25 is provided on its outer face with ‘a pair of
upstanding rails 49 adapted to slidingly engage in the
grooves 48. On its upper surface, as shown in Figure
1A, the carrier 21 has four upstanding posts designed
15 to project through an aperture 50 provided in the
inner moulding 25, there being two small posts 51 and
two larger posts 52 and 53.
\_/ : - When the element ﬁrotector as thus described is
assembled together and to the element head 24 of an
20 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
through apertures 56 and 57 provided in the inner
“moulding - and. contact the upper ends of - the live
25 connecting spring{31“and~the neutral connecting spring

33 respectively, the upper end portions of the springs



33 respectively, the upper end portions of the springs 31 31 and 33
bei ng curved as shown for accommobdati ng such contacts. The heati ng

el enent cold tails may be tipped with silver solder or may be provided w-th
crinped ferrule termnations to enhance their 5 connections with the
| eaf springs. The lower end of the |ive connecting spring 31 extends
across the aperture 50 of the inner no ing 25 and carries a contact which
consti.tutes the "nmoving" contact of the switching contacts set of the

el enent protector This 10 lower linb of the |I|ive connecting

spring 31 -iSShrandgdd being quuveddadyshhwnpfoleacepumotiatiagpssichr od 23
for nmoving the noving contact in response_to switching of the binetallic

bl ade 22 into ¢antagks: cofhia | beatiag | edepsnkal cold| takbmdimawnbels
The live leaf spring 32 is trapped between the inner and maj p moul di ngd25
and 26 when t HetR al"@-%s-%ﬁ’%& F’G&;@Fﬁer?‘. Y '-hﬁs pProvided; with
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aperture 50 of the inner moulding 25 and carries a
contact which coﬁstituteS'the.Emoving“ contact. of the
switching contacts set of the-element protector. This .- QJ
- 10° lower  ‘limb - of the live donnécting .spring 31 is |
arranged to be abutted by ﬁhelﬁnShet_end of the push
‘rod 23 for moving the movinﬁ;cbntact:in.response to
‘switching of the bimetallic’ blade 22 into its "hot"
-condition from its normal "cold" conditionm.
15 . - The live leaf spring 32 is trappedibetWEen the
inner and main mouldings 25 and 26 when the two are
assembled .together, and. has a :first,. relatively-
-substantial 1imb‘58~which extendsﬂaCrOSS the aperture ;J
50 formed in ‘the inner moulding 25 and is contacted
20 and urged away from the inner moulding 25 and towards
the*main-moulding_26'by-the 1arg¢_post 52 .upstanding
from the carrier 21, which céuses;thexlimb.SB of the
live leaf spring 32 to be biaséed~into,contadt with
- the live -terminal pin 28. The live leaf spring 32
25 also has a secona;-;less-substantial ~limb. -59 which

extends across the aperture 50 in: the inner mounding



25 al so has a second, |ess-substantial Iinb 59 which extends across the
aperture 50 in the inner nounding 32 25 and carries at its free end a
contact which co- operates with the "noving" contact provided on the |ive
connecting spring 31 and constitutes the "fixed" contact of the sw tching

contacts set. The second 5:linmb 59 of the live l'eaf spring 32 is arranged
to be contacted by the | owernost of the two,small posts 51 provided on the
carrier 21, such posts projecting through t aperture 50. Thi s cont act

between the | ower post 51 and the linb 59 of the [ive |leaf spring 10 32
establ i shes the ppsi tamh eariiesce@i afts cErectenny dhecdritart eshiehr icoy 31
(the "fixed" contact of the switching contacts set) relative to the carrier
and thus rel ati veoperabespugith othet htmovieghl |Icantdcide paosritied cbenhie
head amd establishes the position of 15 the "fixed" contact relative
to the el ement hdawei coanestiinge spring i 3t i and Fanshétuteenthend fikedfe

el ement head. In simlar manner, the neutral connecting spring 33 is
trapped between tReNE3SENNEJthEul HTHeRhIng of@nEgctsciehd hakhe sacendiel y
substantial |pnb 60 which extends, across the aperture 50 and is Qutted by
the post 53 ®n tHheMPartd KL othe n%bvﬁoﬁ'ﬁéét SRS hte nkRit REFaReRdi & ?-’ﬁ n

29. contacted by the lowermost of the two small posts 51
provided on the carrier 21, such posts projecting
through the aperture 50. This contact between the
lower'post 51 and the limb 59 of the live leaf spi'ing.

10 32 establishes the pésition of the contact carried by
the live leaf spring 31 (the "fixed" contact of the
"switching contacts set) relative to the carrier and
thus relative to the push-rod, the bimetallic blade
and the element head and establishes the position of

‘15 the "fixed" contact relative to the element head
irrespective. of variations in the dimensions of the
element head.

: &,/ ' ' ~ - In similar 'niahner, the neutral connecting spring

33 is trapped between the assembled mouldings 25 and
- 20 26 and has a relatively substantial limb 60 which
éxtends across the aperture 50 and is butted by the
post 53 on the carrier 21 into contact with the
- neutral terminal pin 29.
- In operation of the element pr‘otectdr as thus
25 described, an element head overtemperature - condition

will normally cause bimetal 22 to snap to its hot



In operation of the elenment protector as thus * 25 descri bed, an el enent
head overtenperature condition will normally cause binmetal 22 to snap to
its hot 33 configuration thereby causing. the noving contact carried
by live connecting spring 31 to be pushed away fromthe fixed contact
carried by live leaf spring 32 by the push rod 23. 1In the event of an
abnormal over- 5 tenperature conditi such as mght arise if the
switching contacts were to weld thenselVes together for exanple, then a
secondary protection node cones into operation when the tenperature of the
el ement head reenfidguratioa hitherebyel camdingautket hmovingi eccohract?2l to
col | apse towards the el enment head by virtue of heat distortion of its |egs
under pressur ecarviedhbyspivegcpanestisgaspréngoBlt ite bevpushédnemayal | eaf
springs 32 and_33 respectively. As is nore conpletely explained in Bri t¥'sh
Pat ent Speci f i E50MokhRo £ixedmantacy caxpied | b¥pliver leaé spring: 32
towards the el enent head 24 causes the | eaf sprin% parts 58 and 60 to nove
out of cont actP¥i BhetResh; ¥edadd- nedpr khet eVRPkaPLppRs 2bpoFHR L #vieTsr eby
disconnectgng he heating ele nt.fron1k£§*pomer

n

Ref erring 2 nowSTBeT&FREFesCOBN LigR 58U alsnemiggglr%%ﬂ%gﬁg HE aitfys,
Fi gure SA shovg, p0gt 38°Wdnth i WeBke? 3 | HRLLY (REAILFTeL OLBerldle Steam
for example, then a seCondarg'proteCtion mode comes
'into_ operation when the tempei'ature 0of the element
head reaches such a higﬁ level as fp cause the carrier
10 21 to collapse towards the element head by virtue of
heat distortion of its legs under pressure from the
spring parts 58 and 60 of the live and neutral leaf
springs 32 and 33 respectively. As is more completely
explained in British Patentispecifigaticn No. 2194099,
15 the collapse of the carrier 21 towards the element
" head 24 causes the leaf spring parts 58 and 60 to move
out of contact with the live and neutral terminal pins
28 and 29 thereby discoﬁnecting the.heatihg element \y
from its power supply. '
20 ‘Referring now to Figures '5A to 5E of the
_.accompanyihg drawings, Figure 5A shows a perspective
view of a slightly modified form of tﬁe steam sensor
main moulding 44 described hereinbefore with reference '
particularly to Figure 3c of the accompanying
25 drawings, -the é;incipal modifications being the

provision of a portion 100 fdr shielding the chamber



mai n nmoul di ng 44 descri bed hereinbefore with reference particularly to
Figure 3C of the acconpanying 25 drawi ngs, the principal

nodi fications being the provision of a portion 100 for shielding the
chanber 34 47 of the main noul di ng agai nst -the entry therein of steam
condensate and the provision;of an engaging portion 200 for positive
engagenent with an el enent protector. As sHdwn in Figure 5B hereof the
chanber 5 47 of the main noulding 44 is adapted to acconmpdate a switch

sub- assenbly 40 S t I [ é%ﬁék
I nsul ati ng' body hg\?lrr%f ausi[gdgﬁ\%gl ?ﬁ)uol??iﬂo% £gaiﬁape P wﬁ%l?:a ) élﬁéagf
entrance to the chailm 4éonRanshie S&hachtﬁéb-mﬁaw ©£10an fai dqi

engaged- t her ei n. The sane reference nuneral s "are enployed in Figure

to 5E hereof as ar goadbr 0206Sifeia dﬁoéwﬁma leing aigeniend! £t B A alnd éﬁémé/iben
the switch sub-assenbly 40 is fitte nto the chanber 47 of the steam

sensor nai n noul di protéctad.onwehspashbwnl it Fidgliee SBBt hkredf- atee dhaymdér
projects outwardly fromthe chanber 47, such |ower part conprising a flat
portion of the5i nsé7acifngheoaiol movdding it sish-adaped ytd | acdennadate taer
side by parts of the contact- carrying | eaf springs thereof. As shown in
Figures 20 5C, 5BwHt¢ISE spo-arsemdanpAlyi MPpReRiGing, MmEacovRrrnaing of

the switch sub- assenb%y of the steam sensor is
_ springs staked to an insulating body having a

side wall portion 52 shaped to clpse off the entrance

\ B to the chamber 47 when the switch sub-éssembly' is

10 fully engaged therein. The same reference numerals

are employed in Fiéures 5A to 5E hereof as are used to

designate like parts in Figures 3A to 3M. When the

switch sub-assembly 40 is fitted into ﬁhe_qhamber 47

of the steam sensor main moulding 44, a lower part of

15 the switch sub-assembly 40 projects outwérdly from the

chamber 47, such lower paft comprising a flat pdrtion

of the insulating body of the switch sub-assembly

flanked on either side by parts of the contact-

carrying leaf springs the:edf; _As.shown'in Figures

20 5C, 5D and 5E of the accompanying drawings,mthis_;ower

part?of the switch sub-assembly of the_steam;sensdr is

adapted to be pluéged into a_sqcket:porﬁioﬁ_defined in

an_e;ement protector as described withi:eference to
Figures 4A and 4B hereof. |

25 To enable the steam sensor to be plugged into the



adapted to be plugged into a socket portion defined in an el enment protector
as described with reference to Figures 4A and 4B hereof. 25 To :
enabl e the steam sensor to be plugged into the 35 el ement protector, the
mai n moul ding 26 of the elenment protector is provided with an aperture 125
in its upper surface (see Figure 4A hereof) which provides access to the

| ocation within the el enent protector s whereat, in use of the el enent
protector on its own, that is to say without a steam sensor, the cold tail
55 of the heating elenent would contact 'the upper part of the neutral
connecting spréhemeést proteschown theFmgdme mSClddmenf26naf Hhehakerentodi fi ed
formof the 10 main noulding of . the elenent .protector, there is
provi ded ext erPEPEGCEPXt his apiiquided 1M th sapuARSPREt R WA hins its

conpl enmentary to the engagi ng portion 200 of -the steam sensor as shown Nén
Fi gure ‘SB so tRBPSRhSTHEFRCRIcHERG FLIWRRr 4Bamexnof heWhich: iPRQLdeS enbl y

the el enent  pratEeed: thetbeeRarddt WiERLBnGR BLERERFeRrohattehe.
censor thUE actBRBFaL-wizh YHE BFoiii DIONURY PROHECEEE omndt dnht
ﬂ]gt eg: g;masigﬁis?%?d ifsg o NgaY mtﬂo%@eg"sé% S4h568, iﬁ%‘ T A1 Of
o 55 of the heating element would contact the upper part
of the neutral coim_ectixig spr:l.ng 3_3; 'As shown in )
Figure 5C hereof which shows a ‘modified form of the =/
10 main mouid-i-ng of the e’lémént'_': '. 'pr_:dtectbr, there is
provided externally of the .ap_e.rt."u're 1125 a structure
250 which is complerhentarY- to the '.e'ngagi'ng"" portion 200
of the steam se’nsbr as shown in Figure 5B so that when
the depending lower part of the éviiﬁéh ' S;ib-aSsembly 40
15 of the steam sensor is plt_;ggéd' into the aperture 125
in the top of the element 'prét’éctdi" the steam sensor
will engage positiirely with '_th'é'?': element pfotec_tor as
is shown in Figures 5D and 5E hereof. 'Wit_ﬁ the steam u
_ sensor thus ass_embf_l.ed with the element protector and
20 the 'el'emen't protector ass"em'bl”ed' to é' heating element,
‘the switch sub-assembly of the steam sensor is.
introduced between the cold tail 55 of the element
head and the upper end of the neutral:  connecting
spring.. 33 of the element protector whereby.the steam
25 sensor is: placed;.. e-lectric_:ally.- .in series  with the

switching contacts set of the element protector..



I'ntroduced between the cold tail 55 of the el enent head and the upper end
of the neutral connecting spring 33 of the elenent protector whereby the -
st eam 25 sensor is placed electrically in series with the swtching
contacts set of the el enment protector. 36 Referring now to Figures 6A,
6B and 6C of the acconpanying. drawi ngs, these illustrate a variety of
applications options for the el ement protegygor and steam sensor as

her ei nbef ore descri bed. As shown 5 schematically in Figure 6A, the

el ement protector may be used on'its own in a variety of water boilin
vessel s exenplified i nRefexding mows t® cBigenesofdl, keBt laad306C an§ Lhaig
type of vessel 302. |In Figure 6B, a steam sensor is shown plugged into the

top of-an 10 el EFEAMPINYEAG siramindse thafpndldaftrate | Yasieny afe
conbinéiion assenblg&ég%%p the'heating gégafgﬁFgf ﬁ conventi onal geptle 301
provided with an &R 10%S veRELABSs 1R ehementanPTRREEHOBI A
ond altornat i vely ctasabed it ho S, deahas Sl et d M0 bk
Che. o emont  pPot eFCRPmaETEatdtEC i SR o e (ulert ok el ©
Zﬁﬁa?oﬁﬁFZSrtﬁZPe?éé 1 9588 %bP3teY Siin APkt ALMREPC oF CUREEPIEYELIAY -
vessels exemplified in the drawing as a conventional
kettle 301 and a jug type of vessel 302. In Figure
6B, a. steam sensof is shown plugged into the top of an
10 element protector and the drawing schematically shows
the combination assembled with the heating element of
a conventional.kéttle 301 provided with an aperture
for venting steam 6nto the steam sensor bimetal and
~ alternatively assembled with the heating element of a
15 jtig type vessel 302 iﬁcorporating a steam duct for
directing steam from the interior of the vessel to the
location of the steam sensor where it is plugged into
\,/. B the element protector. Figure 6C shbwé an alternative
option whereby the steam sensor can be located.spaced
20 apart from the element protector and coupiéd thereto
by means of an appropriate connecting lead having at
one end thereof a plﬁg type connectoxr adapted.to be
plugged into the top of the element protector and at
the other end thereof a spcket type connector adapted
25 to receive the piixg type end portion of the steam

 sensor switch sub-assembly.



by neans of an appropriate connecting | ead having at one end thereof a plug
type connector adapted to be plugged into the top of the el enent protector
and at the other end thereof a socket type connector adapted 25 to
receive the plug type end portion of the steam sensor switch sub-assenbly.
37 Yet another way in which a st eam sensgp enbodyi ng the present
invention can be utilized wth the element protector is described
with reference to Figures 7 and 8 of the acconpanyi ng draw ngs. The 5
el ement protector g&fWanothe2 Wa ithﬁhE@h a0k tehht senSo embodyAGiPr
illustrated in Figures 5A and 5B of the acconpanying draw ngs and simlar
or common partstmearprebentsammvenrmuuyunannuherahﬁilazedarwimhedthe1 '
Flgures 5A and 5B. The view of the elenment protector- 10 “shown in Figure
7 I's a view i nteleshentpeprotector the ndescribeddi with26 refierencehe to W

contact carrying live connecting spring 31, the contact carrying line
| eaf spring 3Xigures theandelf raf téxﬁmesepnganzpng ngraagngssenb e wi t h
the main nDuIdln As will be recalled 15 ‘fromthe description given

her ei nbef or®, |9LeBaNbti PReteFEAEnt ShPWRect®r & hé“ﬁ’e‘sﬁ-‘r‘?ﬂf’é?’érr@ﬁ SV
tails butt agaln t the u arts.qf the Ie p S 31 3, thgt is.
to say the partS*rRh Eg%gﬁ |h£;5%ﬁ£ﬁ g%+%g§eﬁf ngc 3 yi ng
drawings, and ttﬁepgéggmpanying drawings and similar or common parts

bear the same reference numerals as are used in

Figures 5A and 58. The view of the element protector _ 4_)

10 shown in Figure 7 is a v1ew into the open face of the
main moulding 26 with the contact carrying live
connecting spring 31, the contact carrying line leaf
spring 32, and the neutral connecting spring 33
assembled with the main moulding. As will be recalled

15 from the description given hereinbefore, inluse-of the
element protector.the heating'elenent cold tails butt
against the upper parts ot_the.leaf springs 31 and 33,
that is to say the parts which are shown uppermost in

. figure 7 of.the accompanying drawings; and the parts

.20 58 and 60 of the leaf springs 32 and 33 respectively

| are urged into contact w1th the live and neutral
terminal pins by the action of the posts 52 and 53
prov1ded on the rear of the collaps1ble carrier. In
normal operation of the element protector the contacts -

25 provided on the leaf springs 31 and 32 are closed SO

as to permit current.flow through_the heating element,

-



20 58 and 60 of the |eaf springs 32 and 33 respectively are urged into
contact with the live and neutral termnal pins by the action of the posts
52 and 53 provided on the rear of the collapsible carrier. In nornal
operation of the element protector the contacts 25 provi ded on the | eaf
springs 31 and 32 are closediso as to pernit current flow through the
heating el enent, 38 but in an elenment 3ertenperature condition, caused
for. exanple by the vessel being switched on enpty, the |ower part of | eaf
spring 31.is pushed by the push rod nounted in the collapsible carrjer,
pursuant . to 5  By&r 0 ofn ofekeneny neyertemperatuge  FeRdifkdons FAYSed

cl osed contacts. If the _.elepgent overtenperatyre.condition persists,
f or exgnpl e on acéBEnFXGP‘PB'I‘?eb@’o - tv?s\ﬁ@%d' rr?’t%@éﬂ“ﬁé’lh,e(a]f?éheﬁ‘pgg’dorﬂkﬁy
protection wll one_ intg pl n.the cal.l apsibl Lri,er Q‘ps hegj ns
to nelt thereby r PESEi P&rt%n@fgéﬁ\r,\#gtslp&g’%g&e J%etp\ﬂ?&?{%j Itzla% Jps ﬂ er’giBZ
and 33 and the po pl y. t ergy nal _ pi he kfl.ed g’?.’%)u% th

el enent prot ector“ﬁillgt%éi&s S%V\ﬂ’]{ﬂf@n F?‘g%jr']%p#ﬂ%%e Fggqu'é%(i n B gxé: a%
portion 311 whi CRopeh$ e SHf OfRLOBiALEREN2d Nk M P5abhaA The! HoRRliiPN
312 which carries F%e cént act, and an abut frent po.rt?onng iSepI‘-O\fP%EC}IP
which co-- operat eglWsidd a dontaltts.s! i daff 3khd 0 ARt NRdVditemperature

condition persists, for example on account of the
contacts welding together, then a secondary protgction
— will. come into play when the collapslible carrier
10 begins to melt .thereby releasihg the connections made
between the leaf springs 32 and 33 and the power
supply terminal pins.
" In the modified form of the element protector
that is shown in Figure 7, the leaf spring 31 has a
15 portion 311 which acts as a torsion arm enabling
~rotation of the portion 312 which carries the contact,
and an abutment portion 313 is provided which co-
L operates with a movable slider 314 to determine the
position in the element protector of thé contact
20 carried by the leaf spring 31. This arrangement is
.:schematically illustrated in Figure 8 and it will be
appreciaté.d from Figﬁre 8 that whén slider 314 is in
its forward position, it abuts portion 313 of leaf
spring 31 and causes a rotation of the portion 312
25 about torsion arm:' :pprtion_ 3i1 thereby bringing the

contact carried at the lowermost end of leaf spring 31



position in the elenent protector of the contact 20 carried by the |eaf
spring 31. This arrangenent is schematically illustrated in Figure 8 and
it will be appreciated fromFigure 8 that when slider 314 is inits forward
position, it abuts portion 313 of |eaf spring 31 and causes a rotation of
the portion 312 25 about torsion armportion 311 thereby bringing the
contact carried at the | owernost end of *iaf spring 31 39 into a _
position for contacting the contact carrteéd by |eaf spring 32. Wen slider
314 is inits rearward position (as shown in Figure 8) however, the contact
carried by | eainspr anpoditioss foxt cakeacthhgcthai tbnbactt barededadly
carried by leaf spring 32. The slider 314 is nounted within a coupling
menber 315- f orleafi mporiagor3d2 novéhen shidern3lénds hin chtpl megrwander is
adapted to be plugged into an opening provided for the:purpose in the thep
of the 10 elpasihtipnot(@st ghawnl in Fagure $Hadhaweéverer the contackovenent

of the slider 314 within the coupling nenber 315 is determ ned by the steam

sensor as descFRBE4efetyi ftafer SRELRTt At daesh N Bakanropkast ddhates in
(oponse 18, g gcRe e en ot SLg I MGEn Rl el A05g ol 5 v L fhe vessel
contacts to break a&‘ﬂes%iggggg QUL ti‘& %ﬁﬂ@&elh&%n a coupling
- member 315 for récip‘rocatbry movement therein, and the
coupling member is adapted to be plugged ‘into an
opening prbvided for the purpose in the top of the
10 element protector and to make a sﬁap. fit therein. 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 generétion of steam when water
15 boils within the vessel the slider is withdrawn to its
rearward position thereby permitting the contacts to
break and SWiﬁching off the heating elel_nent.
Referring to the uﬁper part of Figure 7, there is W
- shown a perspective view of a steam sensor which is a
20 modification of the steam sensors described
-hereinbef‘o're.. As shown, and wherever ﬁradtic’al using
the same refefence numbers for like or similar parts
as are used hereinbefore, the steam sensor comprises a '
' moulding 44 formed with a limb 54 which provides a
25 Xnife "edge pivotai; ‘mounting for ‘one ‘end. of a trip

lever 45, and the other end of the trip lever 45 has a

-



Referring to the upper part of Figure 7, there is shown a perspective view
of a steam sensor which is a 20 nodi fication of the steam sensors
descri bed herei nbefore. As shown, and wherever practical using the sane
reference nunbers for like or 'simlar parts as are used herei nbefore, the
steam sensor conprises a noulding 44 formed with a linb 54 which provides
a 25 knife edge pivotal nounting for of@ end of a trip |l ever 45, and
the other end of the trip | ever 45 has a 40 V-notch rnmounting for

reesi ving one end gfodul BELAL 1BkA U S0 bUEuBhACTori ol Uie &1 BEhgkal! ade

46 being received i'n an oppose or ire a sprin

reinforcing part ﬁf@éhcfaeél,ﬂeﬂei BthBe Ed Yoyt b”imé?%r!i Y1486 88°beiny

As has.-been fully explal ned hereinbefore, the binet 46 an trip

| ever ™5 toget hefes@iivdd t 4ie aa %pp6sbd! FLIBYEIE kel | on oy ABbR iyt N 2
|

snap action between two stable con 'ons upon exposure of the binetal to

an 10  appropri aherdl PelfPLd thdg ParbaBe) Yeapeutedpeh atheemohlaingma4
generated when water boils in an associated vessel. As is schematically

shown in FiguBe Dbehimdt the | poet 4R1sS seksir ddhst obeaer dullyf ekpladnedw re
of a 15 Bowden cabl e 325 and the correspondi ng end of the outer sheath of
the cable i s seclthexeimbeferepul theg bimetal 46 and trip lever 45
together constitute an articﬁlated meml;':er which is
movable with a snap action between two stable
. conditions - upon exposure of the bimetal to an
10 appropriate high temperature, namely the temperature
of steam generated when water boils in an associated
vessel.
As is schematically shown in Figure 7, the trip
lever 45 is secured to one end.of_the core wire of a
15 Bowden cable 325 and the corresponding end of the
outer sheath of the cable_is secured to the moulding
44, At the other end of thé cable, the core wire is
connected to the slider 314 and ‘the outer sheath is
connected to the coupling member 315. By virtue of
.20 this arrangement, the movements of the bimetal 46 and
trip léver 45 of the steam sensor are coupled to the
element protector so that in the cold cqnditiqn of the
. steam sensor the slider,314_biasses_the_&ontacts in
the élement protector into their closed condition, and
_25' when the steam sensor rgsponds to water boiling in the

associated__vessel the slider 314 is withdrawn



44. At the other end of the cable, the core wire is connected to the slider
314 and the outer sheath is connected to the coupling nmenber 315. By
virtue of 20 this arrangenent, the novenents of the binmetal 46 and trip

| ever 45 of the steam sensor are coupled to the el enent protector so that
in the cold condition of the steam sensor the slider 314 biasses the
contacts in the elenment protector into #feir closed condition and 25 when
t he steam sensor responds to water boiling in the associated vessel the
slider 314 is wthdrawn - 41 whereupon the switch contacts in the

el ement pr ot ectheresron thﬁt$ﬁi§@haﬂ@%ﬁ%ﬂtsoinFF§§r@éemeaﬁdpgoﬁgcﬁﬁﬂs
descrlbed the contact carried by the | ower end of 5 | eaf . spring 32 is
thus a f|>«xP°P%%ntact and the contact carried by the |ower end of |eaf

Do Bouh {he cond 1 oher SeEsdfemahls ol Phin®en. T ohdl ¥t oft?‘me”m_
o ST DOt horangd o, cBCANTTRsg ' S et e B 1L
sglr)l\s{glrol ean%\n tt éegl'Fc;oélﬁ(i’tsr':o n3?f ?ﬁe &R{%ag con%act %ggér‘nth; %th ?hme 15"
el ement protectGheact | babpibd i:&"%@v%f)%ﬁ ré’f‘gfgaf spring 31 is '
" a "movable" contact tha“ posxtiqn of - which is
dependent upon both the condition of the steam sensor
and the ‘condition of the element protector.  This o
10 arrangement 'is ' exemplary gOnlj and it could
alternatively be arranged, _for'*ékamplé that both
contacts were ‘'movable® with the position of one
‘contact détérmined”'by the steam sensor and the
. position of the other contact determined by the

15 elemenn:prbtéctor. It could furthermore be arranged
'that separate-sets'of'switching-dontabts:WEre provided
in the element'prbtectOr,:one tdnbe'cbntrolled by the
element protector per se and”ﬂthe- other to be w
controlled by the steam sensor per se.

20 The descrlbed arrangement of - Figures 7 and 8 has
advantageous ‘simplicity and av01ds. toleranc1ng'
problems which have 'hither£6~ béénr'enCOuntered in
seeking to c°upie'a steamiaenSOr meChanically with an
element protector. 'B} virtue of the use of a Bowden

.25 cable, electriCaiiisolation'of the steam sensor from

the components of the element protector can be assured



t-hat separate sets of switching contacts were provided in the el enent
protector, one to be controlled by the elenent protector per se and
the other to be controlled by the steam sensor per se. 20 The
descri bed arrangenent of Figures 7 and 8 has advantageous sinplicity and
avoids tolerancing problenms which have higtherto been encountered in
seeking to couple a steam sensor nechanically wWth an el enent protector.
By virtue of the use of a Bowden 25 cable, el.ectrical isolation of the
st eam sensor from tdte Towpwost sand tfwrtdticvire phihEnindr coastraiastsir &de
42 at low'cost and furthernore m ni mum constraints are inposed upon the
aest hetic vessel ddgsippsed Alpemt thesagsthediics vagsalhalesignof chdvantagess
with the steam sensors and el enent protectors described 5 hereinbefore,
and i n~this regardalsa saxts@einottde tuge ofHecommonhPardssvidih sthe osteam| d
be designed to deliver, optionally, either an electrical or a nechanical
signal to the el em&RRFE 8ct AndaneiaRende t RESHAL tRESc cdempribed

Gl octrical ‘or % neieEniahetdtig ARm Fho tbiaaStEb) 1t ihote) dpemoted
Gl octrical Tnput {IOWG NG BARPCBRBSF BHS A TR TR AT HS R P
reference deliver, optionally, either an electrical or a
mechanical sign_a.l. to the ele_mént protector, and
likewiée fhe same basic ele‘m_eni: protector could be
10 designed to accept, optionally, either an electrical
oxr la méchaﬁical input from the steam sensor. The
| element protector cOu'ld,‘ for example, be deéigned such
that'when used with an electﬁ:ical in_put from the steam
senéo: (in the manr_xér described herein with ‘reference
15 to F_'j.guréé 5A to S5E for example) é dummy coupling
| mémber_ 315 _ig plugged into the e_lement protector to
bias the contact spring 31 into an appropriate

position. |

As shown in Figure 7, one end of th_e bimetal
20 blade 46 is received in a V-notch formed .in a spring
métal _reinforcing part 320 captufed in the moulding 44
behind the post 321. It would be preferable to avoid
use of the spring métal reinforcing part 3_20 but, on
.accouﬁt of di-fficlultie_s that we I_iave encduntered in
| 25 fi_nd.i.né a plastics- material for the moulding 44 which

will provide a compliance mounting for the bimetal



15 to Figures SAto 5E f or exanple) a dummy coupling nenber 315 is

pl ugged into the elenent protector to bias the contact spring 31 into an
appropriate position. As shown in Figure 7, one end of the binmetal 20

bl ade 46 is received in a*V-notch fornmed in a spring netal reinforcing part
320 captured in the noul ding 44 behind the post 321. It would be preferable
to avoid use of the spring.netal reinforgisng part 320 but, on account of
difficulties that we have encountered in 25 finding a plastics nmateri al
for the noul ding 44 which will provide a conpliance nounting for the

bi et al 43 withowt aLep bbeingds jkdact cte-mrghanicadr QYRARAGE a8 ages,
the provision of the spring netal part 320 _has provi ded an el egan

t
sol ution to thétpagRem Shep RRAVESIPH ebnthea fPTHRG PREaloPate 320et ﬂa‘%/
The 5 t of I tal 320 be : see cl earis
TR gur o5 OA EAS GBEAFAORH A SHSBRAE SR FongEhS RRORISM WREr of 1
th f . ' A ¥ il
have been ' usBEOViRi R *lud] FalPoRout g ATLRE BMledy O MRRTS
iy o S ! . oS _ € . o
dot i Led 13 m Sr-cienlie OF 868" spR oIt L par? B30 Lhefhe PaHLES
enbodi ment, bujokle Al fiMalguRRTA MR BB UndfFigure 10 of the

accompanying drawings wherein the same reference

‘numerals are used for the séme?or siﬁilar'Parts as
"have been used in the descriptions"of 'préceding. '
10 embodiments. Many other variations will be seen in
- Figures 9a, 9B and 10 as regards the detailed form of
the =vario;s' component fparts :of thé illustrated
.embodiment; but the overall funétion and operation of
the embodiment remains as deséribed héréinbefore and
15 accordingly.no further discussion of Figures 9A, 9B
and 10 is considered to be neceéSafy.-

There have thus been ideSEribed several
'embod;‘.ments of a steam 'sensing. switch, 6r a device <
suitable for use in or as a steam sensing switch,

20 which has various advantages. When the device is used
as part of a steam sensitive switch, for example in an
electric automatic kettle or hot wﬁigr jug, the form
of the device allows for free access of steam to the
bimetal beforé operation which permits rapid'response

25 of the device,;hand, in some of the described

embodiments, will allow obstruction to the passage of



t he enbodi nent remai ns as described herei nbefore and 15 accordingly no

further discussion of Figures 9A, 9B and 10 is considered to be necessary.
There have thus been described several enbodinents of a steam sensing
switch, or a device suitable for use in or as a steam sensing switch, 20

whi ch has vari ous advantages. Wen the device is used as part of a steam
sensitive switch, for exanple in an electriggautomatic kettle or hot water
jug, the formof the device all.ows for free access of steamto the binetal

before operation which perm £ rapid. respgonse 25 of the deyice, and,
in some ‘of theSTRAL3HERT ABS Pﬁ%ﬂ{‘sg'%q% Eﬁ%%b&?uéﬁv&ﬁet &Q nee
passage of 44 steam after opergtion which.permts the device to be reset
more readily than :qﬁs[eﬁl eRPEBi %atﬁ'b'iyce?.‘a’?hg (XL eglﬁﬁﬁi’n bIRgt al
need b&-used and t i | d ts. 0 nge, . [ts
5 curvature in rm%%fr ar‘#agggﬁda’[&%aa#gtb%%gﬁi%%glasggu%g?%& Qﬂa{:

advant ageous in t 'h%dirlg%ﬁéeéli aoégaho%q{é'@é.??ceﬂé{ﬁ %i Q@@I Sl d/ P 8f

shap-acting bineta ays a tenperature differentfal between 1ts set and

reset conditi gns RAREANRLR O RGPIRG ELomCECleold tod/M iHot ledmdi o efs NO
such differential exists with a plain binmetal. The descri bed enbodi nents
utilize a | ow nunifairtter aieitigetais Sn Eﬂiiié)nﬁ&ilﬁsbﬁ' Oin that whereas a
' con’ventidnal Otter type of snap-acting I_Jimetal
displays a temperature differential betweén its set
- | ' and reset condiﬁions and therefore cannot be reset
10 until it has cooled, no such differential exists with
a plain bimetal.  The described embodiments utilize a
low number of component parts, as coméared to
conventional devices, and, even in those embodiments
such as thai: of Figures 3A to 3M for example which
15 empléyj reiaitivelj complex mouldings, are of simpie
construction 1eagiing to the promise of more readily
achie%red 'automatic assembly, and furthermore promise
to be effective and efficient in long term operation
by virt;ue inter alia of the elimination of the high
20 stress levels that are normally present in
.conventional; bistable bimetallic actuators and can

lead to fatigue failure. |

The embodiments and arrangements hereinbefore
- described are in all respects exemplary only and many
25 ‘modifications and’ "'va':r:iation-s will occur to ‘those

possessed of relevant skills without departure from



conventional devices, and, even in those enbodi nents such as that of
Figures 3Ato 3H for exanple which 15 enploy relatively conpl ex
noul di ngs, are of sinple construction leading-to the prom se of nore
readily achi eved automatic assenbly, and furthernore prom se to be
effective and efficient in long termoperation by virtue inter alia of the
elimnation of the high 20 stress |evéPs that are normally present
in conventional bistable binetallic actuators and can lead to fatigue

failure. The e |rrents a%gln%hra ts_hereinbefore described are in all
respects exenpl ?/ 12'3“ ‘aﬁ'flcatlons and variations w II

occur. to those Posﬁsquﬁ é&l)§¥&tg]t:e&k| Léh Eggib Pgé;lureg{]rog%le the

t he scope of the inv -on con5|dere rati
arrangenents hergi ém@né@Sﬁamﬁbheow tdéé’c?xciﬁé& 2Pyl | Ptk
readi |y be achi eve y correspondi ng 5 .selection - or ﬁjustnent'

of the  bi netafpieErdes idids rdudily b@oub@hla@eaos Iébﬁreéﬂ&lhaiﬁaa| ly
or alternatively, to achieve calibration by provision of adjustable

abut ment s glef i nigul ddieiowr ki agdgerdi t iadjusfméme bi g€t al .thadhushiifeth®
enbodi nent of Figures 1A to 1H 10 for exanple, the abutnent 14 and/or-
the menbers 12, haisictemistick, abutf:’rl:)mno;ﬂubpe po_s_suhéet, ragditienatayl d
| or alternatively, to»achieve ¢a1ibr§tion by provision of
adjustabiewabutmehts defihihg'the ﬁorking conditions of
thegbimetal; Thus in the émbodimenﬁ-of;Figufes 1A to 1H \J
10 for'example,.the_abutmént.14_énd/p?.'the members 12,13
definihg-back and front Stops-for_the trip lever could
be adjustable;-fqr.example by use of set screws in
appropriate positions or by use of separately moulded
and.édjustably.positionable.ciickfﬁit moulding parts. .
15 - A one-piece,mouléinq is-advantageous from the viewﬁoint
of simplicity and calibratior_r by bimetal cha_'ractefistics
selection is pérfgctly feasjblg,.bgt-it.is to be well
understood that'the:iannpion'extends to alternative
means of achieving calibration;ﬂ
20 S The invention as described provides steam sensor
and element protection units- whicﬁ can be wused
individually if required, and also can be combined
together with the steam sensorﬂﬁiugging.into the element
protector or with an electrical 1éad of “a mechanical
25 movement ‘transmitting device such: :gs ‘a Bowden cable

operatively intefconnecting the two. Whereas in the



be adjustable, for exanple by use of set screws in appropriate positions or
by use of separately noul ded and adjustably positionable click-fit

noul ding parts. 15 A one piece noul ding is advantageous fromthe

vi ewpoint of sinplicity and calibration by binetal characteristics
selection is perfectly feasible, but it is to be well understood that the
i'nvention extends to alternative nmeans of achfeving calibration. 20

The invention as described provides steam sensor and elenment protection

units which can &gpodbRentddauserabbd hbregfuithed stedil 41l agndethe
conbi ned together with the steam sensor plugging into the el enment protector

or with an el ectri calehentl protecitmnieach 2bakes n®Vepudifian$erhd,i nghe
devi ce-such as a Bowden cabl e operatively interconnecting the two. Wereas
in the™ 46 enbodi imwentiescisbeapaislei of thider capplicabionnand haot! endpt
protector each takes a specific form the invention is capable of w der

appl i cati on and notcemld vavieusamedificationsdpeonadectapthet embpdiments

enbodi nents 5 descri bed without departing fromthe scope of the
i nvention, b al sAFFFEPeAt Wighautos d@é&%@&nsﬁ?°§ndt¥?erﬁ§rﬂpepr Sfecthe

uni 5, coul & be adapt o Lo SoURl e, (0el e J ARCYRICE ML el eBehLage
Phe enbodi ment S_ deseci[cientl)eexgtheprr%t%c %%t &thét%%rﬂﬁf nggr.adapted to couple
together in accordance with the teachings hereof. It is

&;) particularly to be noted ;hat whilst it is convenient in
10 - the embodiments described herein that the steam sensor

should connect into the element pfotector between an

element cold tail and a leaf spring of the element

protector, variqus alternative arrangements Eould.be

adopted for connecting the switch in the steam sensor in

15 series with the switch in the element protector.

Reference may be made to our British Patent

Application Nos. 9123639.8 (GB 2248519) and 9123640.6

(GB 2248520) which were divided out of the present

application and which relate, respectively, to an

20 arrangement, exemplified by Figures 5A to 5E hereof,

wherein a steam sensor can be plugged into an element

protector and an arrangement; exemplified by Figures 7

and 8 hereof, whefein a steam sensor.loéated remotely

from an element protector can operate an electrical

- 25 switch within the element protector.via a Bowden cable

~or other mechanical movement transmitting means.



shoul d connect into the element protector between an elenent cold tail and .-
a leaf spring of the elenment protector, various alternative arrangements
coul d be adopted for connecting the switch in the steamsersor—in_ 15
series with the switch in the el ement prot®ctor. Refer rrade to
our British Patent Application Nos. 9123639.8 (GB 224 @Ei Im |&

(GB 2248520) which were divided out of the present ap

rel ate, respectively, to an 20 arrangenent, exenplified by Fi gures 5A to
5E hereof, wherej Fm.eam sensor can be plugged into an el enent protector
and an arrangeneﬁaie*ea‘pllfled by Figures 7 and 8 hereof, wherein a steam
sensor |ocated renotely froman el ement protector can operate an

el ectrical 25 switch within the el enent protector via a Bowden cabl e or

ot her nmechani cal 11pVeRENEnbERAIN! thdEpoRaoe sndp-AdEind. Bindiaiimld
responsi ve snap-acting binetallic actuator nmechanism for developing an

oper ational noveaetuator eweehstilsn a fornpderaliopithAng® DPetdtional =
actuator nmechanism conprising a noulded plastics material chassis, a
bi metal bl ade, amorememtul idrpsponses taip Iuemreraﬁ\a'é)l ohangebl a;badand
the trip lever being pivotally nounted in serles wi th each ot her between
two space8- apart agpetesd nmechangsm 0 comprigdiighed | mos@ded:had@latm as to
define a sprung

material 'chassis, a bimetal blede; and -a moulded
‘plastics trip lever, the bimetal blade and the trip
lever being pivotally moﬁnted in series with each U
other between two spaced#apart opposed mountings
10 defi’ned in said chassis so as to define-a sprung
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
15 overcentre bridge and is pivotally mounted with
respect to said chaseis at one of said mountings, the
-~ bimetal blade having one end portion which defines the
other end of the overcentre bridge and is pivo.taily
mounted with respect to said'-Chessis-' at the other of
20 sald mountings, the bimetal’ blade and the trJ.p lever
each having another end portion whereat the trap -1e

.f"'

and the bimetal blade plvotally engage eaf:h eot‘ﬁer‘ ai:
'llf 5‘: :
an intermediate location in the overcentreibrldge, and

‘an abutment being provided in- the ChaSSlS- aga:.nst

‘l



overcéntre bri dge which is novable with a snap-action betﬁEEh‘fvaiuggﬂjiTT\~
positions on opposite sides of an internedi ate unstabl e po3ja /'lthe tri
| ever having one end portion which defines one end of the M”gy w’ .

overcentre bridge and’ is pivotally nountdd wth respett
chassis at one of said nountings, the binetal blade having one end porfion

mount ed v th 1 espect vRaCRarde critefal 1R 4l i A ¥dvkl Bkl ol ene

mountings, the bimet e{aregag%%@“@@a& © o ReahfRiy A% Mf@&gf&tﬁfidggdto

portion whereat the "trip ['ever and the binet de prvotalTy engage each
other at an internmedngi,g bee@bbANitd titd &%ﬂl@%ﬂtﬁ@rﬁgetﬁﬁdagfg BhERE!

being provided in the chassis against 48 which the binetal acts

in its™devel opnent offt Baitlioovereentseat idye Wé&;txb@iﬁ?eé&@ﬂttsa@r iflge
to nove between its two stable positions, the arrangenent of said .
overcentre brsdge t heespgnbei i saclprdiitdrmined tempepaBafe! Cltange the
predet erm ned tenperature change the binetal blade will itself develop the
spring force necessabjimetatalsladenewdldr deseds biéevgkop o tievesmving efibree
wi th a snap-action, and such overcentre novenent of the bridge involving
rel ati ve pivotal 10 necesgay¥nche [maUReenthBe evepcentve Puiddre &Heasmpye

whi ch constitutes the operational, novenent of the actuator.
: overcentre with a snap-action, and such overcentre

movement of the bridge involving relative pivotal
N 10 movement between the ti'ip lever and the chassis which

constitutes the operational movement of the actuator.

2. A thermally-responsive snap-acting bimetallic
actuator as claimed in claim 1 wherein 'said abutment

is adjustable.

15 3. A thermally—responéive snap-acting biinetallic

actuator as claimed in claim 1 or 2 wherein the
_ moulded plastics material chassis has abutment
~ pori:ions which define respective - predetermined,
stable, cold-condition and hot-condition positions of

20 said trip lever relative to said chassis, the actuator

thereby being predeterminedly bistable.

. : 4. A thermally~responsive snap-acting bimetallic

actuator as claimed in claim 1 or 2 or 3 wherein that



2. A thermally-responsive snap-acting binetallic actuator as clained

in claim 1l wherein said abutment is adjustable. jnmm“mﬂlg“mﬂ _
thermal | y-responsi ve snap-acting binetallic ac : in claim
1 or 2 wherein the noul ded pl astics mat er 43l chas<i s “has abut nent. portions .’
which define respective predetermned, stable, cold-condition and

-condi ti i f _ id trip |ever relati id
a0 G B, o D Sty R LB Sy
h [1y- ' an- fe ' . i s t . [ [ [
(el |y oo oS eRELLRY3 e E WY Yol R -1

pivotally engagegotd dolihds®Vfl LheP!did ably i CL¥FH- 1 Byir VadIOhgllyf Of med

in.the end of the trip-lever sald internmediate [ocation In

overcentre bri dogntarnediabe 1ofatiBA' I ther 98PESHYEe BRRAZACIIN0 =
bi-metallic actuator as clainmed in any one of the preceding cfains wherein

sai d one end portion.of the binetal blade is received in a V-notch pivotal
nounting in the chassis. 6. A thermal |l y-responsive snap-acting
bimetal lig® 10 5. acAuatiermsllystesponsivey smspeictingprieiedtayletai s
wherein the noul ded plastics material trip lever is formed integrally with
sai d noul ded pl aacteatontas iclaiexd sirs anyd one pfvbhel pyecedihgdclaimst o by
means of an integrally forned, flexible, plastics material

wherein said one end portion of the bimetal blade is

received in a V-notch pivotal mounting in the chassis.

6. A thermally-responsive snap-acting bimetallic

10 actuator as claimed in any one of the preceding claims
wherein the moulded plastics material trip lever is

- formed integrally with said moulded plastics material
~-chassis and is pivotally mounted thereto'by means of

an integrally formed, flexible, pléétics material

15 hinge portion.

7. A thermally-responsive snap-acting bimetallic
actuator as claimed in any one -of claims 1 to 5
‘wherein the moulded plastics matérial'trip lever and
the moulded plastics material chassis are pivotally

20 mounted together by means of a knife-edge coupling.



15 hinge portion. 7. A ‘thermally-responsive sn t

in
bimetallic actuator as clained in any one of clains 1 # ﬂﬂ'mn"
noul ded pl astics material trip | ever and t hggnoul ded p
chassis are pivotally 20 nount ed t oget her by neans of a kni'te- edge
coupl i ng. 50 'CL M S8 A thermally-responsive

snap-acting bimetal lg c agf Uaifirm@tl 15)-3+&EPbhdi véY Qct ey PrvaRta ic
cl ai ms wherein the arrangenent of the overcentre bridge in sald t wo

spaced- apart opposehdBustdNE icladtigd idNany one of Cth@qrsEaliid R Hes

overcentre novenent of the overcentre bridge. 9. A thermally-responsive
snap-acting bi met alwhereint ucher azrangement iof cthe noGexrbentire bird dgequin ed
conpliance is provided, at least in part, by virtue of 10 the plastics

materiti of said clessisl stmwingcad-apprbpopabsednmmmlse)djSJiddmgn.ialﬂ: A
thermal | y- respon5|ve snap-acting binetallic actuator as clainmed in claim38
wherei n the rRequi r e NPICCLHNES lm%vft&@d BerFﬁn‘EEeofNGHEmﬁntsa@ﬂ the
nount i ngs being defined by a caonp)iant spring netal elenent in said
chassis. 11. A ther RHeEREEERD r%p iA9%nap- acting binmetal lic actuator as
claimed in any one of the preceding clains wherein the binetal blade of the
overcentre bridge is

9. A thermally-responsive snap~acting bimetallic

actuator ‘as claimed in claim 8 wherein the fequired

U compliance is provided, at least in part, by virtue of
10 the plastics material of said chassis having an

- appropriate inherent flexibility.

10. A thermally-responsive snap-acting  bimetallic
actuator as claimed in claim 8 wherein the required
compliance is provided by virtue of one of said
15 mountings being defined by a compliant spring metal

element in said chassis.

11. A thermally-responsive snap-acting ‘bimetallic
actuator as claimed in any one of the preceding claims
wherein the bimetal blade of the overcentre bridge is
20 not in itself snap-acting and comprises a plain

rectangular bimetal blade.

12. An electrical switch comprising, in combination,



20 not initself snap-acting and conprises a plain rectangul ar :
bi netal blade. 12. An electrical switch conprising, mlmmlr“mummman C
L M S 51 a thermal ly-responsive snap-acting bi

clainmed in any one of the preceding clai g and el ectrical “sw'tch
conponents, the conbi nation being such tiad the position of the overcentre

cvi 1o conponent PAFILEY HedRR (Y9 S R Al Bkt i B SR, i

sai d moul ded pl agsi €3 JSice | fh ah§8%ﬁe dsie' N&fe 2ptbEali AQMARITRN ahQ"

accommodat i ng said overcentre 10 bridge and a second conpartnent for

accommodat i ng a gyé&ePisad- avEEy Yoomisonehed, Séhd tunihaA3mmPNse: the
arrangenent bei ng such that when said overcentre bridge and said swich-

sub- assenbl y ar esuchiteha®cthe positicnied thenbverbentirepbleice 6f the ”"."
bri dge co- 15 operates with said switch sub-assenbly for switch -
operatiors 14. doteatorridetesmined dthe| atadhs nofl athelleldestrical he
trip-lever is formed with a switch- operating portion which extends into
sai d second 20 switchngempementsnd is arranged to co-operate with the
switch sub-assenbly for operating the swtch.

13.  An electrical switch as .'-'c_laim;ed in claim 12

wherein -éaid inoﬁ_lded plastics méte'rial"'chass_is defines

a first compartment for 'acc_om'mbdating_ said overcentre - \2

10 - bridge and a second’ compértme‘nt for accommodating a |
switch 'sub-assembly includ.i'ng- said switch components,

the arrangement being such | that WHen said overcentre

" bridge and said -s'witch-'sub-'ass'émbly are installed in

éa_id compartments the trip lever of ‘the bridge co-

.15 + operates with said switch' éub-assembly for switch

operation.

14. An electrical switch as claimed in claim 13
:wherein the trip-lever is formed with a switch-
operating portion which extends into said second
20 ' compartment and is arranged to co-operate with the

switch sub-assembly for operating the switch.

15. An electrical switch as claiined in claim 13 or 14

~and which includés an electrical terminal portion



15. An electrical switch as clained in claim13 or 14 and whi ch incl udes
an electrical terminal portion .  C L M S * adaptlmnm'ﬁmaﬂm]mm
with a conplenentary termi nal in plug-and-socket fashion

adapted to nmake el ectrical connections mnth %ﬁid conpl enent'ary téernf

being provided in said term nal portion. An el ectri cal smmtch

as clained in clain1 5 n_the ele trlc tern1 a rtion of .
switch is formed as®82pi ﬁé ﬁﬂ PBrePohe %a?b’t%ﬂ & S%?‘nggﬂ tﬁrg:ma in

| § k 7 16
o Y 20k oprudTpnd?BREL fatn ol | A ourf| il ec% pfted €6

heat ed wat er boi || ngakgsSplecdttih AP EbAng@E foftk CWilth Yaid' & g}eaaﬁhaeg s

adapted for co- operation wth a conplenentary termn enent

protectdr of the vegaehiwaichelingPpeyvdaddf an &8id texﬁ‘ﬂ'nhqh Ipa&t%fn the
supply of electricity to the vessel heating elenent in the event of a

sensed el enent overtenperature condition, the action of connecting the
el ectrical termnal portion of the steam sensor to the conpl enentary
term nal of Bhe el eddnt AnoteréctrPfal switwngasrrebgimedio imt cdciee fLBe
electrical switch circuitry of the steamsensor into a power supply |ine
ext endi ng through tWhevbenenhepeéeetrocallsernlnaérpart;toneeﬁohhevswa.tch
bimetal lic actuator, or an
is formed as a plug-in portlon adapted to be received
in a complementary socket.
Y
17. An electrical switch as claimed in claim 15 or 16
10 which is adapted for use as a steam-sensor with an
electrically heated water boiling vessel and wherein
said electrical terminal portion is adapted for co-
operation with a complementary terminal of an element
protector of the vessel which is provided for
15 switching off the supply of electricity to the vessel
heating element in the event of a sensed element
overtemperature condition, the action of connecting
the electrical terminal portion of the steam-sensor to
the complementary terminal of the element protector
20 being arranged to introduce the electrical switch

circuitry .of the steam sensor into a power supply line

extending through the element protector.

18. A thermally-responsive bimetallic actuator, or an



53 electric

her.ein described with reference to any of Figs. 1At
Figs 3Ato 3M Figs. 5A and 5B, Figs 7 and 8, and Fi gs.

t he acconpanying drawi ngs. 19. An electrically-heated water b0| | i*ng *vessel

al

swtch including such an act uator m Entlal

in the gvent omgé&ﬁpg}@ﬁgemw heat i ng.

10

.15

20

19. An electrically-heated water boiling vessel
having an electrical switch as claimed in any one of
claims 12 to 18 operatively associated with the

electrically~-powered heating element thereof.

20. An .electrically-heat_ed water boiling ve'ssel_' as
claimed in claim 19 wherein .th.e- said electrical switch
is arranged to operate as a 'ste_am-sensor for
determining the supply of electrical power to the
heating element of the vessel when water boils in the

vessel.

'21. An electrically-heated water boiling vessel as

claimed in claim 20 wherein an element protectbr is
associated with the heating elenie_nt of the vessel for
switching off the supply of electrical power thereto

in the event of the heating element overheating.

mmmw

havi ng an el ectri cal svmtch as clained i®3any one of clains 12 to e[Tr]
operatively assom ated with the elecirica povver d heati ng el enent
thereof. 10 © egj:.rl el 8WiEER,. |JS}1€F|]E!'H¥%%§ 0| FT‘ng A ISROLys
claln'edlnclalml |nthe aldel W arranged-- to
operate as a?o eﬁ?t‘&r cf‘Fgﬁﬁfi ‘%bﬁ% §'egprgpg& rgﬁ%al

power to the h _ % yajer Ebﬂ! 15
vessel . 21. An%g&e(?%i J%hﬁeyaﬁ\ fttbt (r}%v(/at e?gb \%}Fr%’g vedsel as Afal me in claim
20 wherein an nt Aog}[(‘f%tsor F sas,sgqidatsed aMd e 4t nt ~.of

t he vessel for ch| ng off thels%:’upp ly of €lectri ctg}’epomer t ereto 20



